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

Major fieldwork for this soil survey was completed in the period 1972-1975.
Soil names and descriptions were approved in 1976. Unless otherwise indicat-
ed, statements in the publication refer to conditions in the survey area in 1975.
This survey was made cooperatively by the Soil Conservation Service, the
Forest Service, and the New Mexico State University Agricultural Experiment
Station. It is part of the technical assistance furnished to the Otero Natural Re-
source Conservation District and the Lincoln National Forest.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: Solls in the foreground are La Fonda assoclation, gently
sloping. The hilis in the background are Pena Variant-Rock outcrop
association, steep.
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Foreword

The Soil Survey of Otero Area contains much information useful in any
land-planning program. Of prime importance are the predictions of soil behavior
for selected land uses. Also highlighted are limitations or hazards to land uses
that are inherent in the sail, improvements needed to overcome these limita-
tions, and the impact that selected land uses will have on the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper perform-
ance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the soil survey to
help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground 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 kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

A. W. Hamelstrom
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF OTERO AREA, NEW MEXICO

PARTS OF OTERO, EDDY, AND CHAVES COUNTIES
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New Mexico State University Agricultural Experiment Station

Otero Area, parts of Otero, Eddy, and Chaves Coun-
ties, is in south-central New Mexico (see map on facing
page). The survey area covers 2,647,991 acres, or 4,137
square miles. Alamogordo, the largest city in the survey
area, is the county seat of Otero County and has a
population of 25,389.

The survey area is mostly in the Sonoran Desert of the
Basin and Range province, but some parts are in the
Great Plains province of the Interior Plains. The western
part of the survey area is a closed basin which receives
deposition and is the terminus of many drainage systems
from the surrounding mountains and mesa escarpments.
The survey area is cut lengthwise north to south by the
frontal escarpments of the Sacramento and Guadalupe
Mountains. The north-central and eastern parts of the
area are the mountain regions of the Sacramento and
Guadalupe Mountains or their fringe escarpments. The
south-central part is composed of the Otero Mesa and
the Crow Flats desert basin. The mesa is a rock-con-
trolled upland dissected by many drainageways. The
Crow Flats is a closed basin which drains into Texas and
is bordered on the west by the Otero Mesa and on the
east by the Guadalupe Mountains frontal escaroment.
Elevation ranges from 3,623 feet in the southern part of
Crow Flats to 7,450 feet in the southern Guadalupe
Mountains. These two points are about 15 miles apart.

This survey has soil maps made at two different levels
of detail. The low detail map covers the entire survey
area and is especially applicable to interpreting use of
large tracts of land, as for livestock grazing. The high
detail map covers about 90,000 acres in the Tularosa
Basin and is especially applicable to interpreting inten-
sive uses of the soil, such as irrigated farming and urban
development (fig. 1).

General nature of the area
This section gives general information concerning the

survey area. It discusses climate, settlement, natural re-
sources, and farming and ranching.

Climate

Prepared by Frank E. Houghton, former NOAA state climatologist,
New Mexico.

Otero Area is the generally flat land in the Tularosa
Basin, between 3,623 and 5,000 feet in elevation, and
the low mountains in the southeastern part with peaks at
6,000 to 7,450 feet. The climate is arid to semiarid conti-
nental. Table 1 shows the pattern of temperature and
precipitation for Alamogordo and snowfall for Orogrande.
These data are generally representative of the basin.
Bordering foothills have more precipitation and lower
temperatures than the basin proper, but few data are
available on these areas.

Average annual precipitation ranges from 8 to 11
inches in the basin and from 12 to 18 inches at higher
elevations. The main source of moisture in the rainy
season is moist air from over the Gulf of Mexico in the
general circulation about the Bermuda high pressure
area, which shifts westward in summer. Mountains east
of the area receive more precipitation than the basin,
somewhat reducing the amount that reaches the Tular-
osa Basin. About 60 percent of the annual precipitation
falls from July to October, most from brief, but some-
times heavy, thunderstorms. There is an average of 45
thunderstorms a year. Prolonged rainy periods are practi-
cally unknown, and most of the area is arid. The main
source of moisture in winter is eastward-moving storms
from over the Pacific Ocean. Much of the moisture in
these storms is lost over the mountains west of New
Mexico, and winter and spring average one-haif inch of
rain per month.



Precipitation varies greatly from year to year and from
month to month. At Orogrande, 22.55 inches fell in 1905
and 2.93 inches in 1934. At Tularosa, 9.82 inches fell in
September 1941 and none in September 1918. At Luly,
6.50 inches fell on June 29, 1950. An average of 15 to
21 days per year have 0.10 inch or more of precipitation,
and an average of 2 to 4 days per year have precipita-
tion of 0.50 inch or more.

Snow may fall from November through March. Total
annual snowfall ranges from 3 to 5 inches in the basin
and from 12 to 25 inches at higher elevations. Snow
seldom stays on the ground for more than a day in the
basin.

Mean annual temperature ranges from 58 to 62 de-
grees. Most days from mid-May to mid-September have
a temperature of 90 degrees or higher. The extreme high
temperature was 116 degrees at Orogrande on July 14,
1934. The average number of days with freezing tem-
peratures ranges from 80 to 100 per year, mostly be-
tween mid-November and mid-NMiarch. Few days have
zero temperatures, and few days remain freezing. The
extreme low temperature was 14 degrees below zero at
Alamogordo on January 11, 1962.

The freeze-free period averages 7 months, from early
April to early November, and is 219 days at Orogrande.
Table 2 shows probable dates of the first freezing tem-
perature in spring and the last in fail for Alamogordo,
and these are generally representative of the area.

Sunshine averages about 3,500 hours per year, or
nearly 80 percent of the possible hours, with monthly
percentages fairly evenly distributed throughout the year.
Relative humidity is quite low. At Alamogordo it ranges
from 40 to 65 percent in the early morning, from 30 to
35 percent on summer afternoons of the rainy season,
and from 15 to 25 percent in the afternoons of the drier
spring. Evaporation, estimated from Class A pan mea-
surements at nearby weather stations, is 100 inches a
year, 67 inches of which occurs from May to October.
Windspeed generally averages about 10 miles per hour,
but is somewhat stronger in spring. The stronger winds
usually are from the west or southwest. In late winter
and spring, with dry ground, the stronger winds may
cause considerable blowing dust.

Settlement

The history of the Area is important because it relates
not only to points of interest but also to proper land use
planning. Many sites reflecting early use and occupation
have been placed in the State Register of Cultural Prop-
erties.

Occupation of the Otero Area started with pre-Colum-
bian settiement by Indians. The earliest record of man in
the Otero Area is at the Alamogordo sites and dates
from about 2000 B.C. The Jornada branch of the Mogol-
lon Culture lived in the northern part of the Area at
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Three Rivers Petroglyph and Pueblo site from A.D. 1050
to 1200.

Juan de Onate and his soldier-colonists arrived at San
Pueblo in 1598, and the period of Spanish conquest and
settlement in New Mexico began. In 1821 the Treaty of
Cordova, marking the independence of Mexico from
Spain, was signed. New Mexico remained under Mexican
sovereignty until August 18, 1846, when it became a
territory of the United States.

Early colonists settled at the foot of the Sacramento
Mountains at Tularosa in 1860. Their primary concern
was the development of irrigation systems along the
Tularosa River. In 1898, Alamogordo was the headquar-
ters of the El Paso Northeastern Railroad, and the rail-
road was extended into the Sacramento Mountains. This
opened timber resources to logging operations, which
were a primary source of income for people in the basin
and mountain area. The railroad later became part of the
Southern Pacific system and still carries freight. The rail
extension into the mountains was abandoned in 1947.

Otero County was created in 1899, when existing
county governments grew inefficient because of their
large size. Its 4,248,300 acres were taken from parts of
Dona Ana, Lincoin, and Socorro Counties. Alamogordo
was selected as the county seat.

White Sands National Monument was created in 1933.
It borders the survey area west of Holloman Air Force
Base and is the largest area of gypsum dunes in the
world.

The area remained more or less stable until the
Second World War, at which time expansion resulted
from the establishment of the Alamogordo Army Airfield
(Holloman Air Force Base) and subsequent increase in
personnel. With the creation of the White Sands Missile
Range and the solar observatory at Sunspot the military
became a dominant and influential factor in nonagricul-
tural development in the basin areas.

Alamogordo, the county seat, has a population of
about 25,389. The new Space Hall of Fame, creation of
new industrial parks, and potential popularity of the area
for retirement will influence further population growth.

Agriculture is still a primary source of income in the
survey area. Areas around Alamogordo, Tularosa, La
Luz, and Boles Acres, New Mexico, and Dell City, Texas,
are irrigated. Most of the Area is used for domestic
livestock grazing, cattle or sheep, and for military pur-
poses. About 89 percent of the survey area is State or
Federally owned. Much of the private land, which was
previously rangeland, is being developed into either
urban areas or 5- to 10-acre ranchettes. Prior planning
helps to prevent prime farmland and wildlife habitat from
being lost for future needs.

Natural resources

Soil is the most important natural resource in the
survey area. Livestock that graze the grassland and
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crops that are produced under irrigation are marketable
products derived from the soil.

In most of the survey area, water is limited (6). In the
Tularosa Basin, salt water is encroaching from the basin
floor towards the underground fresh water at the base of
the Sacramento Escarpment. As more wells are devel-
oped and the use of fresh water increases, this en-
croachment will become more severe. Water in the rest
of the survey area is more limited than in the basin. Even
adequate livestock water is very difficult to obtain, and
much of the potential rangeland is not used to its full
potential because of lack of domestic livestock watering
facilities.

Very little commercial timber is present in the survey
area, but timber does occur in abundance in the contigu-
ous Sacramento Mountains a few miles east of Alamo-
gordo. Pinyon pine and juniper grow in the Guadalupe
Mountains and Pinon area and are used for fence posts
and firewood. Two sawmills in Alamogordo receive
timber from the Sacramento Mountains.

Abundant wildlife draws many persons into this area.
Game species such as mule deer, white-tailed deer,
pronghorn antelope, elk, black bear, turkey, quail, and
dove are present in different parts of the survey area.
Nongame birds are quite common and because of the
extremes in climates and elevations are quite varied,
providing excellent subjects for wildlife study and obser-
vation.

The Tularosa Basin contains one of the largest saline
water aquifers in the United States, but this water is not
used.

Farming and ranching

The first major use of the Otero Area by non-Indian
settlers was cattle and sheep ranching. The area was
divided into vast holdings by a relatively small number of
ranchers. In 1860, at the present site of Tularosa, set-
tlers established a community and used water from the
Tularosa River for irrigation. Very little dryland farming
was attempted because of the small amount and erratic
pattern of rainfall throughout most of the survey area.

Lack of quality irrigation water and vast Federal land
holdings have restricted farming to the area along the
foot of the Sacramento Mountains in the Tularosa Basin
and the area just north of Dell City, Texas, in the Crow
Flats. Crops most commonly grown now are barley, oats,
wheat, some grain sorghum, alfalfa, and cotton. Most
irrigation water is slightly saline to saline because of the
gypsum and sodium content. The salinity restricts pro-
duction of most crops to some degree. There is 16,250
acres of irrigated farm land presently used for row crops
and irrigated pasture in the survey area.

Cattle and sheep ranching is still the major use of
most land in the survey area. Some parts of the military
lands are leased by ranchers for grazing domestic live-

stock.. Most areas of military land, however, are used
only for military purposes and wildlife habitat.

Because of the vast Federal land holding, farming and
ranching is expected to remain constant or decrease.
Much of the farmland is being urbanized and subdivided
into 5- to 10-acre ranchettes. The lack of quality water
restricts their development and puts a burden on existing
facilities.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. 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;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a sdil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
soils on aerial photographs. These photographs show
woodlands, buildings, field borders, roads, and other de-
tails that help in drawing boundaries accurately. In this
survey, two detailed soil maps—Ilow detail and high
detail—were prepared from these aerial photographs and
are included at the back of this publication.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

Soils mapped at low detail were examined at wide
intervals, and the map units are broadly defined. Compo-
sition of these map units is variable but has been con-
trolled well enough for the soils to be interpreted for their
expected uses. Although the low detail map was de-
signed primarily for planning use of generally large tracts
of land, as for livestock grazing or wildlife habitat, inter-
pretations for intensive uses are made for the major soils
in each map unit in tables. (See “Summary of tables.”)



An area of about 90,000 acres in the Tularosa Basin,
including the cities of Tularosa and Alamogordo, Hollo-
man Air Force Base, and most of the irrigated land in the
Area, was also mapped at high detail. In this area the
soils were examined at closer intervals than for the low
detail map and the map units are narrowly defined. The
units on the high detail map are suitable for planning
intensive uses of the soil, such as irrigated farming or
urban development.

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords 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 is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit 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 pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it 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
kinds of soil in any one map unit differ from place to
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place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

Descriptions of the general soil map units

Shallow to deep, well drained soils that
formed in gypsiferous material

The 'soils in units 1, 2, and 3 are in the Tularosa Basin
and Crow Flats. The mean annual precipitation is about
8 to 10 inches, and the mean annual air temperature is
60 to 64 degrees F. Elevation ranges from 3,800 to
5,500 feet. These soils make up 9 percent of the survey
area.

These soils are used mainly for grazing, wildlife habi-
tat, and military purposes. Near urban areas the soils are
also used for homesites and other urban developments.

1. Alamogordo-Gypsum land-Aztec

Deep, well drained, nearly level to moderately steep soils
on alluvial fans and pediments and Gypsum land

This map unit is in the western part of the survey area.
These soils are on nearly level alluvial fans to moderate-
ly steep side slopes of dissected pediments (fig. 2).

This unit covers about 4 percent of the survey area. It
is about 35 percent Alamogordo soils, 30 percent
Gypsum land, 15 percent Aztec soils, and 20 percent
soils of minor extent.

Alamogordo soils are mainly nearly level to gently
sloping but range to moderately steep. They are loamy
and contain gypsum throughout. Gypsum land occurs
throughout the entire area and is exposed bedded
gypsum. Aztec soils are gently sloping to moderately
steep. They are very gravelly throughout and contain
gypsum throughout.

Minor in this unit are Tome, Lozier, and Holloman soils
and Badland. Tome soils are in drainageways. Holloman
soils are associated with Gypsum land. Badland is east
of Tularosa.

These soils are used mainly for domestic livestock
grazing and wildlife habitat. Some areas are undergoing
urbanization and are used for small ranchettes. The soils
provide only marginal grazing because of the fragile
nature of the surface; however, in the wetter areas good
stands of grasses and forbs can be maintained if proper-
ly managed.

The potential for residential and urban uses is high
because of location. These uses are severely limited by
the high gypsum content. Low strength, corrosivity to
utility lines and pipe, and piping must be overcome. The
potential for farming is low because of the gypsum con-
tent, salinity, gravel content, and moderately steep slope
in some areas.

The potential of these soils for wildlife habitat is mod-
erate. The soils produce native plants that provide food
and cover for scaled and Gambel quail, mourning and
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white-winged dove, pronghorn antelope, mule deer, and
desert bighorn.

2. Holloman-Gypsum land-Yesum

Shallow and deep, well drained, nearly level to gently
sloping soils on uplands and basin floors, and Gypsum
land

This map unit is on dissected relic eolian uplands and
basin floors along the western edge and in the south-
eastern part of the survey area. These areas are under-
lain by thickly bedded gypsum deposits.

This unit covers about 3 percent of the survey area. It
is about 35 percent Holloman soils, 30 percent Gypsum
land, 15 percent Yesum soils, and 20 percent soils of
minor extent.

Holloman soils are throughout the unit. Holloman soils
are loamy throughout and high in gypsum and are less
than 20 inches thick over unconsolidated gypsum.
Gypsum land is throughout the unit and along and mar-
gins of dissected stream beds. Yesum soils are through-
out but are mostly on the western edge of the unit. They
are deep and loamy and are high in gypsum.

Minor in this unit are Reeves, Prelo, Largo, Tome,
Bluepoint, and Alamogordo soils.

These soils are used mainly for grazing. In most areas
fair to good stands of grasses and forbs are produced.
The soils are very fragile, however, and any misuse
allows undesirable shrubs to replace the grasses. Ero-
sion potential is very high on these soils if the plant
cover is removed.

The potential for residential or urban use is low be-
cause of the low strength, high gypsum content, and
corrosivity of these soils.

The potential for wildlife habitat is low but can be
improved by building watering facilities. These soils pro-
duce native plants that provide food and cover for scaled
and Gambel quail, mourning and white-winged dove,
pronghorn antelope, and mule deer.

3. Holloman-Reeves-Gypsum land

Shallow and deep, well drained, nearly level to gently
sloping soils on uplands and valley floors, and Gypsum
fand

This map unit is on dissected uplands and depres-
sional valley floors along the western edge of the survey
area. These areas are underlain by thickly bedded
gypsum deposits.

This unit covers about 2 percent of the survey area. It
is about 35 percent Holloman soils, 30 percent Reeves
soils, 20 percent Gypsum land, and 15 percent soils of
minor extent.

Holloman soils are throughout the unit. They are loamy
throughout, are high in gypsum, and are less than 20
inches thick over unconsolidated gypsum. Reeves soils
occur throughout the depressional areas. They have a

loamy surface layer and silty subsoil, and their substra-
tum is high in gypsum. Gypsum land is throughout the
unit and along the margins of streambeds.

Minor in this unit are Alamogordo and Tome soils.
Alamogordo soils are intermixed with the Holloman soils.
Tome soils are in the wider depressional areas with the
Reeves soils.

These soils are used mainly for grazing. In most areas
poor to fair stands of grasses and forbs are produced.
The soils are very fragile and any misuse causes severe
erosion.

The potential for residential use is low because of low
strength, high gypsum content, and corrosivity of the
Holloman soils. In large areas of the Reeves soils, the
limitations are less severe than in the Holloman soils and
the potential for residential use is moderate.

The potential for wildlife habitat is low. These soils
produce native plants that provide food and cover for
scaled and Gambel quail, mourning and white-winged
dove, and pronghorn antelope.

Shallow, well drained soils that formed in
material derived from limestone

The soils in units 4, 5, and 6 are on mountain foot
slopes and escarpments. The mean annual precipitation
is 9 inches on Lozier soils and 14 to 15 inches on
Deama, Tortugas, and Ector soils. The mean annual air
temperature is 60 to 61 degrees F in areas of Lozier and
Ector soils and 51 to 52 degrees in areas of Deama and
Tortugas soils. Elevation ranges from 4,000 to 7,450
feet. These soils make up about 41 percent of the
survey area.

These soils are used mainly for grazing and wildlife
habitat.

4. Deama-Tortugas-Rock outcrop

Shallow, well drained, nearly level to very steep soils on
fimestone hills and mountains, and Rock outcrop

This map unit is in the eastern and northwestern parts
of the survey area.

This unit covers about 11 percent of the survey area.
It is about 30 percent Deama soils, 30 percent Tortugas
soils, 15 percent limestone Rock outcrop, and 25 per-
cent soils of minor extent.

Deama soils are intermixed with the Rock outcrop on
uplands. Deama soils are very gravelly and are less than
20 inches thick over bedrock. Tortugas soils are cobbly
and are less than 20 inches thick over bedrock. Rock
outcrop occurs as ledges, escarpments, and isolated
buried boulders throughout the unit. It is primarily limes-
tone but may be dolomite.

Minor in this unit are Montecito, Dye, Encierro, Tortu-
gas, Lozier, and Borrego soils.

These soils are used mainly for grazing, wildlife habi-
tat, and associated recreation. Most of this area affords



adequate grazing for domestic livestock; however, care
must be taken to avoid overuse because of the slow
recovery and fragile nature of the soils. Game species
are common, and hunting is the primary type of recrea-
tion.

This unit, when properly managed, can support or
maintain its present level of use. The potential for other
uses is low because of the shallow soils, steep slopes,
and amount of Rock outcrop.

The potential of these soils for wildlife habitat is low to
moderate. These soils produce native plants that provide
food and cover for scaled and harlequin quail and wild
turkey and for mountain lion, black bear, white-tailed
deer, mule deer, elk, pronghorn antelope, and bighorn.

5. Ector-Rock outcrop

Shallow, well drained, moderately steep to steep soils on
limestone hills, and Rock outcrop

This map unit is in the north-central and eastern parts
of the survey area.

This unit covers about 4 percent of the survey area. It
is about 45 percent Ector soils, 40 percent limestone
outcrop, and 15 percent soils of minor extent.

Ector soils occur intermixed with Rock outcrop
throughout the unit. The Ector soils are very gravelly and
are less than 20 inches thick over bedrock. Rock out-
crop occurs as escarpments, embedded boulders,
ledges, or rock slides throughout the mapped areas. It is
primarily limestone, but some is dolomite.

Minor in this unit are Tortugas, Deama, and Lozier
soils. They occur primarily on the margins or fringes of
the Ector soils.

These soils are used mainly for grazing and wildlife
habitat. Most of this area provides good grazing for do-
mestic livestock and wildlife. Care is needed to maintain
the plant cover because of the high erosion potential.
Game species are common and much of the area is
hunted.

If properly managed, these soils support excellent
stands of grasses and forbs for domestic livestock and
large wildlife.

The potential for other uses, such as residential or
urban use and farming, is low because of the steep
slopes, shallow soils, and Rock outcrop.

The potential of these soils for wildlife habitat is mod-
erate. These soils produce native plants that provide
food and cover for scaled, harlequin, and Gambel quail,
mourning and white-winged dove, pronghorn antelope,
mule deer, and desert bighorn.

6. Lozier-Rock outcrop

Shallow, well drained, nearly level to steep soils on Ii-
mestone hills, and Rock outcrop

This map unit is throughout the eastern, western, and
central parts of the survey area (fig. 3).
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This unit covers about 26 percent of the survey area.
It is about 40 percent Lozier soils, 40 percent limestone
outcrop, and 20 percent soils of minor extent.

Lozier soils are intermixed with the Rock outcrop.
Lozier soils are very gravelly and are less than 20 inches
thick over bedrock. Rock outcrop occurs as catstep es-
carpments, ledges, or ridge crests throughout most of
the area. It is limestone and may be highly fractured in
some areas. Colluvial rock slides are in some areas.

Minor in this unit are Tencee, Nickel, and Ector soils.
Tencee and Nickel soils are on foot slopes, and Ector
soils are in the higher and more moist positions. Large
areas of interbedded gypsum are on the western moun-
tain frontal escarpments.

These soils are used mainly for grazing and wildlife
habitat. Some areas of this unit provide adequate grazing
for domestic livestock or wildlife; however, many areas
have very little usable forage because of past use. If the
plant cover is removed, erosion depletes the soil and
only a few species of hardy cacti survive.

This unit has low potential for residential ‘or urban use
and farming because of the steep slopes, shallow soils,
and Rock outcrop.

The potential of these soils for wildlife habitat is mod-
erate. These soils produce native plants that provide
food and cover for scaled and Gambel quail, mourning
dove, mule deer, and desert bighorn.

Shallow to deep, well drained and
somewhat excessively drained soils that
formed in alluvial and eolian material

The soils in units 7 through 14 are on the basin floors
of the Tularosa Basin and Crow Flats, on Otero Mesa,
and on mountains and foot slopes. The mean annual
precipitation ranges from 8 to 15 inches, and the mean
annual air temperature is 51, to 63 degrees F. Elevation
ranges from 3,800 to 6,900 feet. These soils make up
about 50 percent of the survey area.

These soils are used mainly for grazing, wildiife habi-
tat, and military purposes. Large areas near Alamogordo
and Tularosa are used for irrigated farming.

7. Tome-Mimbres

Deep, well drained, nearly level to gently sloping soils on
alluvial fans and valley floors

This map unit is in the eastern, central, and western
parts of the survey area.

This unit covers about 8 percent of the survey area. It
is about 50 percent Tome soils, 40 percent Mimbres
soils, and 10 percent soils of minor extent.

Tome soils have stratified layers of silt loam. Mimbres
soils in most places are slightly lower in position than the
Tome soils. Mimbres soils are silt loam and silty clay
loam.

Minor in this unit are Jal, Prelo, and Reyab soils.
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These soils are used mainly for military purposes,
since most areas are on military reservations. Those
areas on private land are used for grazing, homesites,
and limited farming. Some areas receive runoff from sur-
rounding areas, which may cause localized flooding.

The potential for residential or urban use is high in
privately owned areas. The potential for farm crops is
high. The major limitations for use are potential flooding
in some areas and the moderately slow permeability of
the soil.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambe! quail, mourning and white-winged
dove, pronghorn antelope, and mule deer.

8. Prelo-Tome-Largo

Deep, well drained, nearly level to gently sloping soils on
alluvial fans, valley floors, and pediments

This map unit is in the northwestern part of the survey
area.

This unit covers about 3 percent of the survey area. It
is about 25 percent Prelo soils, 25 percent Tome soils,
25 percent Largo soils, and 25 percent soils of minor
extent.

Prelo soils are in lower lying positions in the western
parts of the unit. They are silt loam and silty clay loam.
Tome soils are on alluvial fans and valley floors through-
out the unit. They are stratified silt loam. Largo soils are
on upper parts of the unit on sides of pediments. They
formed in alluvial sediment from Triassic red beds and
are silt loam and silty clay loam.

Minor in this unit are Mimbres, Jal, Ogral, and McCul-
lough soils. All of these soils are similar and are scat-
tered throughout the unit. Alamogordo soils, which have
a high content of gypsum, are also in this unit.

These soils are used mainly for grazing, irrigated
crops, and urbanization. They produce fair to good
stands of grasses for grazing if managed well; however,
much of the area has been misused and now supports
only shrubs. The two major towns in the survey area are
built on these soils and almost all of the irrigated crops
are in this unit. The moderately slowly permeable sub-
soil, erosion hazard, and low strength of all of the soils
must be overcome when using these soils.

The potential for wildlife habitat is moderate to high.
These soils produce native plants that provide food and
cover for scaled and Gambel quail, mourning and white-
winged dove, and in some areas pronghorn antelope.

9. Reakor-Tome-Tencee

Deep and shallow, well drained, nearly level to moder-
ately sloping soils on uplands, valley floors, and pedi-
ment toe slopes

This map unit is at the base of limestone hills in the
east-central part of the survey area (fig. 3).

This unit covers about 8 percent of the survey area. It
is about 35 percent Reakor soils, 30 percent Tome soils,
20 percent Tencee soils, and 15 percent soils of minor
extent.

Reakor soils are in midslope upland positions. They
have a silty loam subsoil and lime accumulation in the
subsoil and substratum. Tome soils are mainly on the
valley floor but are on uplands in places. They are strati-
fied silt loam. The Tencee soils are on the upper parts of
sides of pediments. They are very gravelly and overlie a
thick, strongly cemented lime layer at a depth of less
than 20 inches.

Minor in this unit are Lozier soils, which overlie bed-
rock on the upper part of pediments. Some small areas
of Philder and Reyab soils are along the western fringe
of this unit.

These soils are used mainly for grazing and wildiife
habitat, but some small areas of Reakor and Tome soils
are used for irrigated pasture. Much of this area has
been overused and supports nonusable shrub species;
however, under good management other areas produce
good forage for grazing by livestock and wildlife. Water
limits both grazing and irrigation. Tencee soils are too
shallow to irrigate.

The potential of these soils for other uses is low,
mainly because of location. Reakor and Tome soils have
no severe limitations for most uses, but the shallow,
gravelly Tencee soils are limited for most uses other
than grazing and wildlife habitat.

The potential for wildlife habitat is low. These soils
produce native plants that provide food and cover for
scaled and Gambel quail, mourning and white-winged
dove, and pronghorn antelope.

10. Philder-Armesa-Reyab

Shallow and deep, well drained, nearly level to rolling
sofls on alluvial fans and uplands

This map unit is on broad uplands on the Otero Mesa
in the south-central part of the survey area. This mesa is
a relic position much older than many other surfaces in
the survey area (fig. 4).

This unit covers about 11 percent of the survey area.
It is about 60 percent Philder soils, 20 percent Armesa
soils, 15 percent Reyab soils, and 5 percent soils of
minor extent.

Philder soils are on the undulating to moderately roll-
ing hills. They are shallow, have a strongly cemented
lime zone at a depth of less than 20 inches, and are
loamy. Armesa soils are on the nearly level uplands and
occur mostly in the northern part of the unit. They are
deep and loamy and have a strong lime zone in the
subsoil and substratum. Reyab soils are mainly on
narrow to broad bottom lands and in drainageways. They
are deep and silty.

Minor in this unit are Jerag, Tome, Tencee, and Lozier
soils.



These soils are used mainly for grazing, wildlife habi-
tat, and military purposes. They are primarily grassland
with some shrubs that have invaded. Much of the area is
on the McGreggor Missile Range, and use is limited to
wildlife habitat and grazing. During most years under
good management, forage production is good.

This unit has low potential for urban or residential use
because of location and not because of soil limitations.
Reyab and Armesa soils have moderate to high potential
for irrigated crops, but this use is limited by lack of water
in quantities necessary for irrigation.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambel quail, mourning and white-winged
dove, pronghorn antelope, and mule deer.

11. Nickel-Tencee

Deep and shallow, well drained, strongly sloping to mod-
erately steep soils on pediment toe slopes and alluvial
fans

This unit covers about 5 percent of the survey area. It
is about 50 percent Nickel soils, 35 percent Tencee
soils, and 15 percent soils of minor extent.

Nickel soils are mainly on alluvial fans and lower parts
of the sides of pediments. They are deep and are gravel-
ly to very gravelly throughout. Tencee soils are shallow
and are mainly on the upper parts of sides of pediments
and alluvial fans. They are very gravelly throughout and
have a zone of carbonate-cemented material at a depth
of less than 20 inches.

Minor in this unit are Lozier, Tome, Reakor, and Aztec
soils and Rock outcrop. Aztec soils are mainly along the
mountain foot slopes near Tularosa and Alamogordo.

These soils are used mainly for grazing, but in some
areas near communities they are used for residential
purposes. The slope, very gravelly spots, and shallow
depth limit urbanization, farming, and recreation.

The potential for residential use, farming, and recrea-
tion is low; however, because of location some areas will
be used for residential purposes. Extreme care should
be taken when leveling for foundations since the fill
material does not pack easily and is subject to sloughing
or settling under a load.

The potential for wildlife habitat is low to moderate.
These soils produce native plants that provide food and
cover for scaled and Gambel quail, mourning and white-
winged dove, pronghorn antelope, mule deer, and desert
bighorn.

12. Bluepoint-Onite-Wink

Deep, somewhat excessively drained and well drained,
level to undulating sofls on uplands and alluvial fans

This map unit is in the northwestern and western parts
of the survey area. It is on eolian uplands.
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This unit covers about 2 percent of the survey area. It
is about 30 percent Bluepoint soils, 30 percent Onite
soils, 25 percent Wink soils, and 15 percent soils of
minor extent.

Bluepoint soils are on coppice dunes and hummocks.
Bluepoint soils are somewhat excessively drained and
are sandy. Onite and Wink soils are between the dunes
and are well drained. The Onite soils have a sandy
surface layer and a loamy subsoil. The Wink soils are
loamy throughout and are high in lime in the substratum.

Minor in this unit are Pintura, Berino, Holloman, and
Alamogordo soils.

These soils are used mainly for grazing and wildlife
habitat. They are highly erodible, but support good to fair
stands of grasses and forbs if managed properly. Water
is the limiting factor in using these soils because no
natural flow occurs in areas of these soils.

The potential for residential or urban use is low be-
cause of the erodibility of the Bluepoint soils. The soils
themselves have no other limitations for this use. The
location of these soils is limiting, however, since they
now are mostly in State or Federal land.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambel quail, mourning and white-winged
dove, pronghorn antelope, mule deer, and desert big-
horn.

13. Pintura-Dona Ana

Deep, somewhat excessively drained and well drained,
undulating soils on duned uplands

This map unit is on uplands in the southwestern part
of the survey area. It occupies broad duned areas (fig.
5).

This unit covers about 12 percent of the survey area.
It is about 45 percent Pintura soils, 35 percent Dona Ana
soils, and 20 percent soils of minor extent.

Pintura soils are on coppice dunes 3 to 30 feet high.
The soils are sandy throughout and are somewhat ex-
cessively drained. Dona Ana soils are between the
dunes. They have a loamy profile and a substratum high
in lime and are well drained.

Minor in this unit are Berino, Onite, Tome, Wink, and
Bluepoint soils. These soils are intermixed throughout
the unit.

These soils are used mainly for grazing and military
purposes. They are very fragile, but when managed
properly they produce good stands of grasses and
forage for livestock. Because of past misuse, many
areas support only mesquite on the dunes. The area
should be disturbed as little as possible because of po-
tential wind erosion. Fort Bliss and the McGreggor Mis-
sile Range use the association for military purposes.

These soils have low potential for irrigated crops or
urban use, mostly because of location. Also, the dunes
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would have to be leveled, but stabilization is difficult
because of the sandy texture and severe erosion hazard.
These soils have low to moderate potential for wildlife
habitat. They produce native plants that provide food
and cover for scaled and Gambe! quail, mourning and
white-winged dove, and pronghorn antelope.

14. Pena-Cale-Kerrick

Deep, moderately well drained, nearly level to moderate-
ly sloping soils in upland valleys

This map unit is in dissected upland valleys surround-
ed by limestone hills in the north-central and northwest-
ern parts of the survey area.

This unit covers about 1 percent of the survey area. It
is about 35 percent Pena soils, 30 percent Cale soils, 20
percent Kerrick soils, and 15 percent soils of minor
extent.

Pena soils are on side slopes above the Cale soils and
below the Kerrick soils. Pena soils have a loamy surface
layer and a very gravelly substratum. Cale soils are in
depressional areas. They are silty throughout. Kerrick
soils are on ridge crests. They are silty throughout and
overlie an indurated lime layer at a depth of 25 inches.

Minor in this unit are Ruidoso, Shanta, Gabaldon,
Deama, and Ector soils.

These soils are used almost exclusively for grazing
and wildlife habitat. The potential for grazing is high, but
care must be taken not to reduce surface cover, since
the surface of these soils is subject to both wind and
water erosion.

The potential for residential use is moderate. Because
of location, use for ranch homesites and outbuildings is
expected. There are no major limitations except the
moderate depth to a very hard lime layer. The potential
for irrigated crops is high on the Cale soils but low on
the Pena and Kerrick soils.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and harlequin quail and wild turkey and for
mountain lion, black bear, white-tailed and mule deer,
elk, and pronghorn antelope.

Broad land use considerations

Deciding which soils should be used for residential or
urban development is an important issue in the survey
area. Each year a congsiderable acreage is developed for
residential and urban uses in and around Alamogordo,
La Luz, Tularosa, Boles Acres and other areas in the
basin. About 5,000 acres per year is being converted to
homesites, urban areas, and 1- to 10-acre ranchettes.
The general soil map is very helpful in planning residen-
tial or urban use. The soils that have good potential for
cultivated crops also have good potential for residential
and urban development. The data about specific soils in

other parts of this survey are helpful in planning future
land use patterns.

Large parts of the survey area are dominated by soils
that are unfavorable for residential or urban develop-
ment. Since many of these soils are in areas under
military or Federal control, their use is restricted to graz-
ing. Development for urban or residential use is not ex-
pected on some other soils in remote areas because of
location and lack of water. Unfavorable soils in the basin
parts of the survey area are in the Alamogordo-Gypsum
land-Aztec, Holloman-Gypsum land-Yesum, Holloman-
Reeves-Gypsum land, Lozier-Rock outcrop, and Nickel-
Tencee general soil map units. Development on these
steep soils is very costly, and slippage, poor compaction,
and piping are very difficult to overcome. The soils and
land types that are high in gypsum corrode underground
utilities and concrete. Also, the gypsum dissolves in
water, causing piping or sloughing under foundations.

In large areas in the basin part of the survey area are
soils that can be developed for urban or residential use
at lower cost than the restrictive soils discussed in the
previous paragraph. These include those parts of the
Tome-Mimbres and Prelo-Tome-Largo general soil map
units that are not on flood plains.  Structures in overflow
areas and on flood plains are damaged by local flooding
each year. Where diversions are used to protect individu-
al pieces of land without an overall drainage system, the
diverted water flows onto formerly unflooded areas,
causing damage there. The less sloping parts of the
Nickel-Tencee and Alamogordo-Gypsum land-Aztec map
units can be developed, but care must be taken to avoid
the Gypsum land. The excellent potential for farming of
the Prelo, Tome, Mimbres, and Largo soils should also
be considered in broad land use planning.

Large areas of certain soils have good potential for
farming. These are the Prelo, Tome, Mimbres, and Largo
soils, which have no severe limitations other than the
hazards of wind and water erosion. When land is
cleared, care should be taken to reduce wind erosion.
Dona Ana, Berino, Ruidoso, and Shanta soils also have
good potential for farming. Dona Ana and Berino soils
have layers with a high lime content which could affect
deep rooting. Shanta and Ruidoso soils occur only in
one small area of the survey area but have no severe
limitation for farming or nonfarm uses except flooding on
some sites. Other soils, such as Armesa, Reyab, and
Reakor soils, can be irrigated, but lack of available water
and Federal control restrict this use and most other
uses.

Most of the soils in the survey area have good to fair
potential for grazing of domestic livestock. Some of the
steeper parts of the Lozier-Rock outcrop, Deama-Tortu-
gas-Rock outcrop, and Ector-Rock outcrop general soil
map units are limited for grazing by steep slopes and
large areas of bedrock and escarpments. The Bluepoint-
Onite-Wink and Pintura-Dona Ana map units produce
good stands of forage, but since they are on duned
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uplands, extreme care is necessary to prevent severe
wind erosion. Since large areas of these map units are
on military land, only military use is allowed. The Philder-
Armesa-Reyab map unit is in a slightly more moist area
and produces good stands of vegetation for grazing.
Much of this area is under military control but is open to
grazing under a permit system. Wind erosion is a prob-
lem, but because of controls imposed on the land and
proper management, little or no erosion occurs. Extreme
care is needed to prevent wind erosion. The Reakor-
Tome-Tencee map unit is used mainly for grazing. Be-
cause of past misuse, large areas are dominated almost
completely by creosotebush, but some areas still pro-
duce fair to good stands of forage. Alamogordo, Hollo-
man, and Yesum soils contain large amounts of gypsum
throughout. These soils produce fair stands of vegeta-
tion; but since they are fragile, they should not be used
as heavily as other soils. They tend to deteriorate rapidly
under heavy use and recover extremely slowly.

Most of the soils in the survey area have poor poten-
tial for woodland. The soils of the Deama-Tortugas-Rock
outcrop general soil map unit and parts of the Ector-
Rock outcrop map unit support oneseed juniper and
pinyon pine. The main use of the trees is firewood and
fence posts. In some steeper and higher areas, there is
marginal, but very inextensive, production of ponderosa
pine.

Windbreaks are needed in the basin. Most soils except
those shallow to bedrock or high in gypsum will support
trees. Many species of trees and shrubs can be grown if
irrigation water is available to establish and maintain
them.

Many soils in the survey area have good to fair poten-
tial for recreation. Nearly level soils that have good po-
tential for urban or residential development or farming
are also suitable for such recreational uses as baseball
diamonds, football fields, tennis courts, and play areas.
Campsites are also important in the survey area. Over-
night parking areas and roadside camping areas can be
located on most of the soils in the basin. Soil blowing
and dustiness are a problem. Onsite investigation is nec-
essary in planning specific recreational enterprises.
Campsites can also be located on the more gently slop-
ing areas of the Deama-Tortugas-Rock outcrop, Ector-
Rock outcrop, and Lozier-Rock outcrop general soil map
units. These soils are shallow to bedrock, but because of
their aesthetic value they could be used for campsites.
These areas also offer excellent potential for extensive
recreational use. Nature trails and nature study areas
could be established in the steeper areas. Many types of
habitat can be seen in a relatively short distance.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the

SOIL SURVEY

survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named.

Soils that have profiles that are almost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all
the soils of a series have major horizons that are similar
in composition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soi/
phase commonly indicates a feature that affects use or
management. For example, Prelo silt loam, O to 1 per-
cent slopes, is one of several phases within the Prelo
series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes
and soil associations.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Largo-Ogral complex, 1 to 3 percent
slopes, is an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic
pattern and in the kinds of soil that are a part of it. The
extent of the soils can differ appreciably from one delin-
eation to another; nevertheless, interpretations can be
made for use and management of the soils. Dona Ana-
Berino association, gently sloping, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
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stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscefllaneous areas; they are delineat-
ed on the soil map and given descriptive names. Bad-
land is an example. Some of these areas are too small
to be delineated and are identified by a special symbol
on the soil map.

As explained in “How this survey was made,” there
are two detailed soil maps in the back of this publica-
tion—a low detail map and a high detail map (fig. 1).
Because of the difference in detail of mapping, each soil
map has a distinctive set of map units. The units for
each are described on the following pages.

Descriptions of the low detail map units

The low detail soil map covers the entire Otero Area.
In the low detail survey, the soils were examined at wide
intervals and the map units are broadly defined. Most of
the units on the low detail map are made up of two or
more kinds of soils and are either associations or com-
plexes. Some units, however, are made up mostly of
only one soil. The kind of map unit depends on what
kinds of soil occur and their pattern and extent. The low
detail map units commonly include scattered areas of
other soils less than 40 acres in size. The units on the
low detail map are suitable primarily for planning use of
generally large tracts of land, as for livestock grazing or
wildlife habitat.

The acreage and proportionate extent of each low
detail map unit are given in table 3, and additional infor-
mation on properties, limitations, capabilities, and poten-
tials for many soil uses is given for each kind of soil in
other tables in this survey. (See “Summary of tables.”)
Many of the terms used in describing soiis are defined in
the Glossary.

AEC—Alamogordo-Gypsum land complex, 0 to 5
percent slopes. This complex consists of relatively
small areas of deep, well drained Alamogordo soil and
areas of exposed gypsum. These areas are so intermin-
gled that they could not be separated on the low detail
map. The landscape is mainly broad, dissected pediment
toe slopes and filled valleys. The soil formed in highly
gypsiferous alluvium and eolian deposits. Areas are
broad and irregularly shaped and are 1,000 to more than
2,000 acres in size. Individual areas of each part are 10
to 30 acres in size.

The Alamogordo soil makes up about 50 percent of
each mapped area. Typically, a desert pavement about
1/2 inch thick is on the surface. The surface layer is light
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brown very fine sandy loam about 7 inches thick. The
upper 8 inches of the substratum is pinkish white very
fine sandy loam that is very high in gypsum. Below that,
the substratum is fight brown very fine sandy loam to a
depth of more than 60 inches. The amount of gypsum
decreases with depth.

Permeability of this soil is moderately rapid, and availa-
ble water capacity is low. In one area in the extreme
northern part of the survey area near the base of the
Godfrey Hills, the soil has a thick dark surface layer and
more than 1 percent organic matter above a depth of 4
inches.

Gypsum land makes up about 30 percent of each
mapped area. It is hard or soft exposed gypsum. In
some areas the gypsum is covered by about 1 inch of
eolian very fine sand. A desert pavement is commonly
on the surface. The gypsum is 18 to more than 30
inches thick. Some parts of the exposed gypsum is
eroded Alamogordo soils.

Included with this complex in mapping are small areas
of Tome and Aztec soils and riverwash. Tome soils are
primarily on valley fills. Aztec soils are primarily on steep-
er side slopes of pediments. Riverwash is on bottom
land in drainageways. These soils make up about 20
percent of this complex.

This complex has low to moderate potential for graz-
ing. In many years, plant production is barely adequate
for small animals and micro-organisms. The soils are
very fragile and cannot withstand intensive surface dis-
turbance such as trampling by livestock. This complex
should be used for occasional grazing when production
is good rather than as a regular part of livestock oper-
ations. Grazing management should maintain or improve
the plant cover, let litter accumulate, and prevent accel-
erated erosion on the Alamogordo soil.

Grazing should be managed to increase the production
and reproduction of the dominant warm-season grasses,
such as black grama, alkali sacaton, and gyp grama on
the Alamogordo part and tobosa, bush muhly, and Arizo-
na cottontop on the deeper soils. Periodically deferring
grazing during the summer growing season, June
through September, improves vigor and reproduction.
Tobosa, which is dominant on the included deeper soils
and the thicker-surface Alamogordo soil, should be
grazed by cattle in July and August, when it is geen and
growing. Range can be improved by scheduling more
rest than use in the grazing system and by altering the
seasons of use from year to year. Continuous year-long
grazing results in a plant community dominated by low
value plants, such as creosotebush, mesquite, yucca,
condalia, cacti, ocotillo, and fluffgrass. Range in this con-
dition is unsuitable for grazing and is subject to acceler-
ated soil erosion.

This complex is not suitable for mechanical range
seeding, because there is small probability of enough
precipitation for the establishment of seedlings. Mechani-
cal brush management is not suitable because of the
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difficulty of establishing new vegetation on disturbed
ground. Underground plastic pipelines and steel drinking
troughs are the best method of distributing livestock
water uniformly. Earthen ponds, embankments, and steel
pipelines are not feasible because of the solubility and
corrosivity of the gypsiferous substratum. Fencing is pos-
sible on this complex, but fencing the areas into small
grazing units for intensive management has not been
economical because forage production and the return
from grazing are low.

The potential for wildlife habitat is low. The soils pro-
duce native plants that provide food and cover for scaled
and Gambel quail, mourning and white-winged dove,
pronghorn antelope, and mule deer.

The potential for urban use and farming is low, primar-
ily because of the gypsum content of the soils. The low
strength, solubility of gypsum, and corrosivity limit urban
use. The severe erosion hazard, salinity, and thin surface
layer over gypsum limit farming and are very difficult to
overcome.

AGE—Alamogordo-Gypsum [and-Aztec complex,
15 to 50 percent slopes. This complex consists of
areas of deep, well drained soils and areas of exposed
gypsum. These areas are so intermingled that they could
not be separated on the low detail map. The landscape
is mainly severely dissected, partially truncated side
slopes of pediments. Areas are elongated and are 500
to 2,000 acres in size. Areas of each part are 5 to 30
acres in size.

The Alamogordo soil makes up about 45 percent of
each mapped area. Typically, a desert pavement 1 inch
thick is on the surface. The surface layer is light brown
fine sandy loam about 6 inches thick. The upper 20
inches of the substratum is pinkish white very fine sandy
loam that is very high in gypsum. Below this, the substra-
tum is brown fine sandy loam to a depth of more than 60
inches and has less gypsum than the upper part of the
substratum. In about 5 percent of the area this soil does
not have the desert pavement.

This soil is calcareous throughout, but in places it is
noncalcareous in the lower part of the substratum. It is
moderately alkaline and slightly saline. Permeability is
moderately rapid, and available water capacity is low.

Gypsum land makes up about 20 percent of each
mapped area. It consists of hard and soft exposed
gypsum generally -more than 30 inches thick. Some of
the exposed gypsum is eroded Alamogordo soil.

The Aztec soil makes up about 20 percent of each
mapped area. Typically, the surface layer is light gray
sandy loam about 5 inches thick. The upper 11 inches of
the substratum is white gravelly sandy loam. The next 15
inches is light gray and very pale brown very gravelly
sandy loam that is high in lime and gypsum. Below this,
the substratum is very pale brown very gravelly loamy
sand and extremely gravelly loamy sand to a depth of
more than 60 inches. Large crystals of gypsum are in
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this part of the substratum; these become fewer with
depth.

This soil is calcareous throughout and is moderately
alkaline. Permeability is moderately rapid below a depth
of 16 inches, and available water capacity is very low.

Included with this complex in mapping are small areas
of Lozier and Tome soils, Rock outcrop, and riverwash.
Tome soils are in depressions adjacent to the wider
drainageways. Rock outcrop is on steep side slopes.
Lozier soils are near limestone hills. Riverwash is in the
bottom and at the head of the many entrenched drain-
ageways. These inclusions make up about 15 percent of
this map unit.

The complex has low potential for grazing. Because of
the steep slopes, sparse vegetation, and gypsum in the
substratum, the soils are fragile and erode easily under
intensive use by livestock. This complex should be used
for occasional grazing rather than as a regular part of
livestock operations. Grazing management should main-
tain or improve the plant cover, accumulate litter, and
prevent accelerated soil erosion.

Grazing should be managed to increase production
and reproduction of warm-season grasses such as black
grama, bush muhly, alkali sacaton, gyp grama, and
tobosa. Periodically deferring grazing during the summer
growing season, June through September, improves
vigor and reproduction. Scheduling more rest than use in
the grazing system and changing the grazing season
from year to year improves the range. Continuous year-
long grazing results in a plant community dominated by
creosotebush, mesquite, yucca, condalia, ocotillo, cacti,
and fiuffgrass. Range in this condition is unsuitable for
grazing and is subject to accelerated soil erosion.

This complex is not suitable for mechanical range
seeding, because of the steepness of slopes and the
small probability that the area will receive enough pre-
cipitation for the establishment of seedlings. Intensive
grazing management that includes brush management,
fencing, and livestock watering facilities has not proven
economical because of low production of forage.

The potential of this complex for wildlife habitat is low.
This complex produces food and cover for scaled and
Gambel quail, mourning and white-winged dove, prongh-
orn antelope, mule deer, and desert bighorn.

The potential for urban use, farming, and recreation is
low. The steep slopes, shallow depth to gypsum, gravelly
surface, and high content of gypsum in the substratum
are difficult to overcome,

AMC—Armesa very fine sandy loam, 0 to 5 percent
slopes. This deep, well drained, calcareous soil is on
nearly level to gently sloping uplands. The landscape is
mainly broad, partially dissected toe slopes of pediments
and low rolling hills. The soils formed in medium textured
alluvium and eolian sediment. The mapped areas are
broad and somewhat elongated and are 2,000 to 6,000
acres in size.
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Typically, the surface layer is brown very fine sandy
loam about 3 inches thick. The subsoil is brown sandy
clay loam about 11 inches thick. The upper 17 inches of
the substratum is white silty clay loam that is very high in
carbonates. The lower part of the substratum is very
pale brown gravelly silty clay loam and pink gravelly
sandy clay loam to a depth of more than 60 inches.
Lenses of strongly cemented material are throughout the
upper part of the substratum.

Included with this soil in mapping are small areas of
Philder soils on the uplands and side slopes, Reyab soils
in narrow drainageways, and Lozier soils near Rock out-
crop on the fringe of the mapped area. These soils make
up 10 to 20 percent of mapped areas. Individual areas of
these soils are generally smaller than 10 acres.

This soil is calcareous and moderately alkaline. Per-
meability is moderate, and available water capacity is
high.

Most areas of this soil are on military land and are
used either for missile impact sites or for grazing.

This soil has high potential for grazing in most years.
Grazing management should maintain the plant cover, let
litter accumulate, and prevent accelerated soil erosion.

Grazing should be managed to maintain the basic
cover of black grama, which is dominant, and blue
grama, sideoats grama, vine-mesquite, palatable forbs,
and browse. Periodically deferring grazing during the
growing season, July through September, improves vigor
and reproduction of the grasses. Deferring grazing in
spring is beneficial to forbs, and fall and winter rest from
grazing encourages vigor and reproduction of shrubs
such as winterfat and fourwing saltbush. Varying the
season of grazing and rest from year to year helps to
maintain a balanced plant community that provides qual-
ity forage all year.

Range seeding is only marginally successful on this
soil. Reliable precipitation records are not available. The
Armesa soil is suitable for fencing, chemical and me-
chanical brush management, pipelines, and livestock wa-
tering facilities.

This map unit has moderate potential for wildlife habi-
tat. This soil produces native plants that provide food
and cover for scaled quail, mourning and white-winged
dove, pronghorn antelope, and mule deer.

This unit has no severe limitations for any use, but
because of location, very little farming or urban use is
expected. The erosion potential is high because of the
texture of the surface layer. Care must be taken when
any use disturbs the plant cover.

AZF—Aztec-Rock outcrop-Lozier complex, 20 to 65
percent slopes. This complex consists of areas of deep
and shallow, well drained soils and limestone outcrop.
These areas are so intermingled that they could not be
separated on the low detail map. The landscape is
steep, limestone-controlled side slopes, hill crests, and
ridges on the west face of mountain escarpments.
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Mapped areas are 1,000 to more than 2,500 acres in
size. Individual areas of each part are 2 to 20 acres in
size.

The deep Aztec graveily loam makes up about 35
percent of each mapped area. Typically, the surface
layer is light brown gravelly loam about 4 inches thick.
The upper 12 inches of the substratum is brown gravelly
loam. The content of gypsum segregations increases in
the lower part. The next 10 inches is very pale brown
gravelly sandy loam that is more than 40 percent
gypsum. Below that, the substratum is very pale brown
very gravelly sandy loam to a depth of more than 60
inches.

This soil is calcareous throughout and moderately al-
kaline. Permeability is moderately rapid, and available
water capacity is very low. The soil has been severely
eroded in many areas. Narrow, V-shaped drainageways
are common.

Rock outcrop makes up about 30 percent of each
mapped area. The outcrop consists of limestone bedrock
in the form of catstep escarpments, or shelves, and
large frontal escarpment caps. Outcrops of variegated
soft siltstone and shale are common in some parts of
most mapped areas.

Runoff from this part of the complex is rapid, and the
water runs onto the adjacent soils. Since this accelerates
erosion on the soils, much of the soils has been eroded
down to bedrock.

The shallow Lozier gravelly loam makes up about 25
percent of each mapped area. Typically, the surface
layer is light brownish gray and pale brown gravelly loam
about 7 inches thick. The substratum is white extremely
gravelly loam about 8 inches thick. It is very high in lime.
Limestone bedrock is at a depth of 15 inches.

This soil is strongly calcareous and moderately alka-
line. Permeability is moderate, and available water ca-
pacity is very low. The soil is severely eroded in some
areas; the soil is only a thin mantle over bedrock. Stream
dissection is common.

Included with this complex in mapping are small areas
of exposed gypsum interbedded with limestone, coarse
textured alluvial soils and riverwash in drainageways, and
Ector soils on some higher north-facing side slopes.
Some areas of coarse-loamy Torriorthents are along
lower lying drainageways. Some areas of very gravelly
soils that have limestone or shale at a depth of 20 to 40
inches are also included. These inclusions make up 10
percent of this complex.

This complex has low potential for grazing. Because of
the steep slopes and gypsiferous soils, this complex is
fragile and erodes easily under intensive use by live-
stock. This complex should be used for occasional graz-
ing rather than as a regular part of livestock operations.
Grazing management should improve or maintain the
plant cover, let litter accumulate, and prevent acceler-
ated erosion.
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Grazing should be managed to increase the production
and reproduction of the desirable grasses, such as black
grama, bush muhly, alkali sacaton, and plains bristle-
grass, as well as a variety of palatable forbs and shrubs
on the Aztec and Lozier soils. Periodically deferring graz-
ing during the summer growing season, July through
September, improves the vigor and reproduction of these
warm-season grasses. Spring rest from grazing encour-
ages the forbs, and fall and winter rest is beneficial to
shrubs. Changing the seasons of grazing and rest from
year to year maintains a variety of vegetation that pro-
vides high quality forage all year. Continuous year-long
grazing results in a plant community dominated by cat-
claw, creosotebush, cacti, condalia, coldenia, and fluff-
grass. Range in this condition is unsuitable for grazing
and is subject to accelerated soil erosion.

This complex is not suitable for mechanical range
seeding because of slope, Rock outcrop, and shallow
soil depth. Intensive grazing management that includes
fencing, underground pipelines, watering facilities, and
earthen ponds and dams is either unfeasible, unecono-
mical, or difficult because of steep slopes, Rock outcrop,
and shallow depth. A few suitable pond sites are on
included deeper soils in the lower parts of drainageways.
Ponds generally fill with sediment quickly. The scarcity of
water makes control of livestock distribution and forage
use difficult. Because of the great variety of vegetation
on this complex, the forage can be most efficiently used
by combinations of sheep, goats, and cattle.

The potential for wildlife habitat is low to moderate.
These soils produce native plants that provide food and
cover for scaled and Gambel quail, mourning and white-
winged dove, mule deer, and desert bighorn.

This complex has essentially no potential for urban
use or farming due to the steep slopes, shallow soil
depth, and large amount of Rock outcrop.

BAF—Badland. Badland is gently rolling to very steep,
highly dissected, nearly barren land consisting of areas
of Rock outcrop and thin soils. These soils formed pri-
marily in material weathered from interbedded shale, siit-
stone, arkosic sandstone, and cobble conglomerate of
the Abo Formation and calcareous shale, thin argilla-
ceous limestone, quartz sandstone, and limestone con-
glomerate of the Bursum Formation. Badland occupies
one large area of about 21,000 acres. Individual areas of
each part are 0.5 to 40 acres in size.

Badland makes up about 70 percent of the mapped
area. Shale, siltstone, and mudstone outcrops occur as
weathered materials interbedded on side slopes between
outcrops of sandstone and limestone. These outcrops
form rock ledges and escarpments throughout this com-
plex. Rounded and semirounded gravel, flagstones, and
cobbles cover much of the surface and form talus slopes
of small slides in places. Exposed gypsum interbedded
with outcrops of limestone and shale dominates the
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lower parts of side slopes and southern exposures of
most hills in the unit (fig. 6).

Runoff is rapid on most areas of Badland. Severe
sheet and gully erosion takes place even during small
rain showers.

Included in mapping are small intermingled areas of
Lozier and Holloman soils. The Lozier soils are over
limestone, and the Holloman soils are over bedded
gypsum. Deep, gravelly loam and sandy loam soils are
contiguous to drainageways, and narrow bands of river-
wash are common throughout the area. The soils are
severely eroded and are only a thin mantle over the
sandstone bedrock. Available water capacity is very low,
but in some areas runon water from the surrounding
Rock outcrop supplies at least the minimal moisture
needed by plants. These inclusions make up about 30
percent of this map unit.

This unit has low potential for recreation. Nature trails
for geologic study, environmental analysis, and wildlife
study can be established, but such trails must be deval-
oped carefully because the soils in this map unit are
highly erodible.

The potential for grazing is very low. Because of fragil-
ity of the surface, steep slopes, and sparse plant cover,
managing Badland for grazing is not feasible. A sparse
but diverse variety of plants grows on the included soils
and is used by wildlife. Fencing off these areas would
help the grazing management of adjacent productive
soils and enhance the value of this unit for wildlife habi-
tat.

The potential for wildlife habitat is low. This area pro-
duces native plants that provide food and cover for
scaled and Gambel quail, mourning and white-winged
dove, mule deer, and desert bighorn.

The potential for urban use and farming is very low
because of shallow soil depth, Rock outcrop, and steep
slopes. Housing sites are few and are confined to some
narrow ridgetops. Further development is limited by the
possibility of contaminating streams that provide irriga-
tion water and domestic water for Tularosa.

BOA—BIluepoint-Onite-Wink association, nearly
level. This association consists of areas of well drained
and somewhat excessively drained soils. These soils
occur in a regular and repeating pattern on relic foot
slopes that have been dissected by many small drain-
ageways and in small areas on the basin floor. The
Bluepoint soils are on parts of the coppice dunes scat-
tered over the unit. The Onite soils are in the depres-
sional areas adjacent to the dunes. The Wink soils are in
the depressional areas between the Bluepoint and Onite
soils. These soils formed in calcareous, coarse textured
eolian and alluvial sediment, and they have received
recent deposits of eolian sediment. The mapped areas
are irregularly shaped and are 400 to 4,000 acres in size.
Individual areas of each soil are less than 1 acre to 40
acres in size.
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The somewhat excessively drained Bluepoint soils
make up about 35 percent of the association. Typically,
the surface layer is light reddish brown loamy fine sand
about 8 inches thick. The upper 10 inches of the sub-
stratum is light reddish brown loamy fine sand. Below
this, the substratum is light brown loamy fine sand and
foamy sand to a depth of more than 60 inches.

These soils are mildly alkaline to moderately alkaline
and slightly calcareous to strongly calcareous. In places
the Bluepoint soils are noncalcareous in the upper 5
inches. Permeability is rapid, and available water capac-
ity is low.

The well drained Onite soils make up about 25 percent
of the association. Typically, the surface layer is brown
loamy fine sand about 10 inches thick. The subsoil is
brown sandy loam about 20 inches thick. The substratum
is brown and light brown sandy loam to a depth of more
than 60 inches.

These soils are mildly alkaline to moderately alkaline
and are noncalcareous in the surface layer and strongly
calcareous throughout the rest of the profile. Permeabil-
ity is moderately rapid, and available water capacity is
low.

The well drained Wink soils make up about 20 percent
of the association. Typically, the surface layer is light
brown loamy fine sand and sandy loam about 8 inches
thick. The subsoil is brown sandy loam about 10 inches
thick. The substratum is pink and light brown sandy loam
to a depth of more than 60 inches.

These soils are moderately alkaline throughout and
slightly calcareous to strongly calcareous. Permeability is
moderately rapid, and available water capacity is low.

Included with these soils in mapping are a few areas
of Pintura soils on coppice dunes. Also included are
small areas of Berino soils in the older depressions and
areas of soils that are shallow over hard caliche near the
hills that surround some mapped areas. Holloman soils
are in small pockets on the northern fringes of mapped
areas. These soils make up about 20 percent of the
association.

The potential for grazing is moderate on this associ-
ation. Grazing management should improve or maintain
the plant cover, let litter accumulate, and prevent accel-
erated soil erosion.

Grazing should be managed to increase production
and reproduction of the desirable warm-season grasses
such as black grama, bush muhly, plains bristlegrass,
giant dropseed, and mesa dropseed; forbs such as
croton, globemallow, zinnia, and blanketflower; and
shrubs such as fourwing saltbush and Mormon-tea. Peri-
odically, deferring grazing during the summer growing
season, June through September, improves the vigor
and reproduction of the grasses. Spring rest from grazing
encourages forbs, and fall and winter rest is beneficial to
shrubs. The previous year's growth should be left stand-
ing during the windy season, February through May, to
prevent excessive wind erosion. Varying the seasons of
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grazing and rest from year to year maintains a balanced
plant community that provides high quality forage all
year. Continuous year-long grazing results in a plant
community dominated by mesquite, yucca, sand sage-
brush, broom snakeweed, threeawn, and annual weeds.
Range in this condition is of little value for grazing and is
subject to accelerated wind erosion.

Mechanical range seeding is not feasible on this asso-
ciation, because of the small probability that the area will
receive enough precipitation for the establishment of
seedlings. Chemical brush management is preferable to
mechanical because of the difficulty of establishing new
vegetation on disturbed ground. The spread of yucca
can be checked by letting cows graze the area while
yucca is in flower in May and June. Intensive grazing
management that includes fencing, underground pipe-
lines, and livestock watering facilities is feasible through-
out this association. Careful onsite investigation is
needed to properly place earthen ponds and dams. The
forage and browse produced on these soils are generally
coarse and are most efficiently used by mature cows.

Because most of this association is in military-con-
trolled areas, use of these soils is restricted. The limita-
tions on roads and other facilities are few, but wind
erosion is a problem. During construction, the disturbed
areas should be seeded, muiched, and watered until a
plant cover is established. Windbreaks should be estab-
lished as soon as possible after disturbing a site. Lawns
and shoulders of roads should be muiched and irrigated
until grass is established. Septic tank absorption fields
work very well.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambel quail, mourning and white-winged
dove, pronghorn antelope, mule deer, and desert big-
horn.

These soils are unsuited to farming. Wind erosion is a
severe problem and is very difficult to control if row
crops or small grains are grown.

BRF—Borrego cobbly loam, 15 to 40 percent
slopes. This shallow, well drained soil is on moderately
steep to steep ridges and hills. Elevation ranges from
6,500 to 7,500 feet. This soil formed in material weath-
ered from sandstone, limestone, and dolomite.

Typically, the surface layer is light brownish gray
cobbly loam about 5 inches thick. The subsoil is very
pale brown gravelly clay loam and reddish yellow gravel-
ly clay about 11 inches thick. Hard sandstone bedrock is
at a depth of 16 inches.

Included with this soil in mapping are small areas of
Tortugas gravelly loam that has slopes of 15 to 40 per-
cent.

Effective rooting depth is less than 20 inches. Some
roots penetrate into rock fractures. Permeability is very
slow, and available water capacity is very low. The ero-
sion hazard is severe.



16

The natural vegetation on this soil is ponderosa pine
with scattered pinyon pine and alligator juniper and an
understory of cool-season grasses and forbs. This soil is
at the highest elevations on the Guadalupe Mountains.

Management is limited by shallow soil depth. The soil
should be managed for ponderosa pine. Site indexes are
low and the trees are crooked and limby. If the canopy is
opened up during cutting for timber or firewood, pinyon
pine and alligator juniper rapidly encroach. Grazing
should be managed to benefit cool-season grasses and
forbs. This soil provides some habitat for mule deer.

CFA—Crowflats silt loam, 0 to 2 percent slopes.
This deep, well drained soil is on level to nearly level
bottom lands. The landscape is mainly broad alluvial
drainageways and alluvial fans at the mouth of canyons.
The soil formed in mixed alluvial sediment and a very
small amount of eolian material. The mapped areas are
elongated, wide to narrow, or fan shaped and are 250 to
3,000 acres in size.

Typically, the surface layer is pale brown silt loam
about 4 inches thick. The substratum is stratified pale
brown and brown silt loam and loam to a depth of more
than 60 inches.

Included with this soil in mapping are small areas of
Tome soils and a soil that is similar to this Crowflats soil
but that is darker colored and has more organic matter.
These soils are interspersed along the edges of some
mapped areas. A few isolated areas of Reeves and
Holloman soils occur in the southern part of the survey
area. The included soils make up 10 to 20 percent of
any mapped area. Individual areas of these soils are
generally smaller than 10 acres.

This soil is strongly calcareous throughout and moder-
ately alkaline. Permeability is moderate, and available
water capacity is high. The soil is about 3 percent organ-
ic matter in the surface layer and is high in natural
fertility.

The potential for grazing is high. The Crowflats soil is
enough higher in production of natural vegetation than
adjoining and associated soils for special management
to be worthwhile. Grazing management should maintain
the plant cover, let litter accumulate, and prevent accel-
erated soil erosion.

Grazing should be managed to increase the production
and availability of the more palatable, high producing
grasses such as giant sacaton, alkali sacaton, cane
bluestem, Arizona cottontop, and twoflower trichloris.
Most forage is produced by giant sacaton. Occasional
planned burning helps to remove coarse unused stalks
and increases the palatability and accessibility of these
coarse grasses. Laws, regulations, and precautions must
be followed when burning. The feasibility of burning de-
pends on locating areas large enough to fence and
manage intensively. Where the soils are also managed
for wildlife habitat, the effects of burning on nesting and
resting cover should be carefully evaluated. Continuous
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year-long grazing results in a plant community dominated
by American tarbush, cacti, mesquite, catclaw, and other
plants of little value for grazing. These plants furnish less
forage and shorten the period that nutritious forage can
be grazed. Range in this condition is subject to acceler-
ated soil erosion and increased sediment production.

This soil is well suited to grazing management that
includes fencing, underground pipelines, livestock water-
ing facilities, earthen dams, and ponds. Both chemical
and mechanical brush management are feasible, as is
periodic burning. Mechanical range seeding can either
follow normal site preparation or be combined with root
plowing. Adapted species for seeding include improved
varieties of giant sacaton, alkali sacaton, blue panic-
grass, switchgrass, vine-mesquite, plains bristlegrass,
and fourwing saltbush.

The potential for wildlife habitat is high. This soil pro-
duces native plants that provide food and cover for
scaled and Gambel quail, mourning and white-winged
dove, pronghorn antelope, and mule deer.

The potential for irrigated crops and pasture is high.
Diversion dikes are necessary in most areas, but they
should be used only for crops or pasture. On native
range, they would reduce production.

Potential for urban use is low because of location and
flooding. Dams and diversions would be necessary.

DEB—Deama gravelly loam, 0 to 5 percent slopes.
This shallow, well drained soil is on gently rolling ridges
and mesa tops. Elevation ranges from 4,500 to 6,500
feet. This soil formed in material weathered from limes-
tone.

Typically, the surface layer is brown gravelly loam
about 4 inches thick. The substratum is dark grayish
brown and dark brown very gravelly clay loam about 11
inches thick. Partially fractured limestone bedrock is at a
depth of 15 inches.

Included with this soil in mapping are small areas of
Dye, Encierro, and Tortugas soils.

Effective rooting depth is 20 inches or less. Some
roots penetrate into rock fractures. Permeability is mod-
erate, and available water capacity is very low. The ero-
sion hazard is moderate.

The natural vegetation on this soil is juniper-pinyon
woodland with some scattered live oak and an under-
story of grasses and forbs. These soils are at the lowest
elevations on the Guadalupe Mountains that are
wooded. Oneseed juniper is the dominant tree in this
area.

Management is limited by shallow soil depth and low
rainfail. This soil is used for grazing and firewood produc-
tion. The plant cover density should be maintained to
reduce the moderate erosion hazard. Grazing should be
managed to benefit cool-season grasses. Cutting pinyon
pine for firewood should be light to prevent encroach-
ment of juniper and oak, which will replace the pinyon
pine. This soil also supplies some habitat for mule deer.
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DEF—Deama gravelly loam, 5 to 30 percent slopes.
This shallow, well drained, gently sloping to moderately
steep soil is on low hills and ridges. Elevation ranges
from 4,500 to 6,500 feet. This soil formed in residuum
from limestone.

Typically, the surface layer is very dark grayish brown
gravelly loam about 4 inches thick. The substratum is
dark grayish brown and dark brown very gravelly clay
loam about 11 inches thick. Partially fractured limestone
bedrock is at a depth of 15 inches.

Included with this soil in mapping are small areas of
Rock outcrop and Dye, Tortugas, and Encierro soils.

Effective rooting depth is 20 inches or less. Some
roots penetrate into rock fractures. Permeability is mod-
erate, and available water capacity is very low. The ero-
sion hazard is severe.

The natural vegetation on this soil is juniper-pinyon
woodland with scattered live oak and an understory of
grasses and forbs. Oneseed juniper is the dominant tree
in this area because of low rainfall and elevation.

Management is limited by shallow soil depth and low
rainfall. This soil is used for grazing and firewood produc-
tion. The plant cover density should be maintained to
reduce the severe erosion hazard. Grazing should be
managed 1o benefit cool-season grasses. Cutting of
pinyon pine for firewood should be light to prevent en-
croachment of juniper and oak. This soil provides some
habitat for mule deer.

DRF—Deama-Rock outcrop complex, 20 to 50 per-
cent slopes. This complex consists of relatively small
areas of shallow, well drained Deama soil and Rock
outcrop. These areas are so intermingled that they could
not be separated on the low detail map. The landscape
is mainly low limestone hills, consisting of steep side
slopes, mesas, plateaus, and many rock-controlled drain-
ageways. Mapped areas are broad and are 1,000 to
1,600 acres or larger in size. Individual areas of each
part are 10 to 40 acres in size.

Deama very gravelly loam makes up about 70 percent
of each mapped area. Typically, the surface layer is
brown very gravelly loam about 4 inches thick. The sub-
stratum is dark grayish brown and brown very gravelly
clay loam about 10 inches thick. This layer is very high in
lime. Limestone bedrock is at a depth of about 14
inches. There are some fractures on the surface of the
limestone, but they are not continuous.

This soil is strongly calcareous and moderately alka-
line. Permeability is moderate, and available water ca-
pacity is very low.

Rock outcrop makes up about 15 percent of each
mapped area. It typically occurs as small escarpments,
escarpment caps, and large angular boulders embedded
in the soil. Surface weathering and pitting on rock faces
are common.

Included with this complex in mapping are small areas
of intermingled Ector, Pena, Kerrick, and Cale soils. The
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Ector soils are mainly lower in elevation than the major
soils. The Pena and Cale soils are mainly in depressional
areas in less sloping parts of the complex. Kerrick soils
are on hilltops and side slopes in some areas. These
soils make up about 15 percent of this complex.

This complex has moderate potential for grazing. Graz-
ing management should improve or maintain the plant
cover, let litter accumulate, and prevent accelerated soil
erosion.

Grazing should be managed to increase the production
and reproduction of the desirable grasses such as little
bluestem, bullgrass, plains lovegrass, and green sprang-
letop as well as a variety of palatable forbs and shrubs.
Periodically deferring grazing during the summer growing
season, July through September, improves the vigor and
reproduction of the warm-season grasses such as black
grama, sideoats grama, and little bluestem. Spring rest
encourages growth of forbs and reproduction of cool-
season grasses such as New Mexico feathergrass, deer-
grass, bullgrass, and pinyon ricegrass. Fall and winter
rest is beneficial to shrubs. Varying the seasons of graz-
ing and rest from year to year maintains a balanced
plant community that provides quality forage all year.
Continuous year-long grazing results in a plant communi-
ty dominated by oneseed juniper, pinyon pine, algerita,
cacti, broom snakeweed, and threeawn. Range in this
condition is of little value for grazing and is commonly
subject to accelerated soil erosion.

Grazing management that includes fencing, under-
ground pipelines, livestock watering facilities, mechanical
range seeding, earthen dams, and ponds is not feasible
because of the shallow depth to bedrock. Dams and
ponds can be built on included deeper soils in depres-
sions and drainageways. In places pipelines to drinking
troughs can be routed through deeper soils in drain-
ageways. Many wells in this area are very deep. The
scarcity of drinking water limits the degree of control
over forage use. Because of the great variety of vegeta-
tion on this complex, the forage can be most efficiently
used by combinations of sheep, goats, and cattle.

The potential for wildlife habitat is low to moderate.
This soil produces native plants that provide food and
cover for scaled and harlequin quail, wild turkey, moun-
tian lion, black bear, white-tailed deer, mule deer, elk,
pronghorn antelope, and bighorn sheep.

The potential for other uses is relatively low because
of shallow slope, soil depth, texture, and other character-
istics of the soil. Recreation potential is moderate to
high, but recreational development should not change
the local environment.

DRG—Deama-Rock outcrop complex, 50 to 150
percent slopes. This complex consists of areas of very
steep to extremely steep, shallow, well drained Deama
soil and Rock outcrop on canyon sides. Elevation ranges
from 4,500 to 5,500 feet. The soils formed in residuum
derived from limestone.
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Deama cobbly loam makes up about 65 percent of this
complex. Typically, the surface layer is brown cobbly
loam about 4 inches thick. The substratum is dark gray-
ish brown and dark brown very gravelly clay loam about
10 inches thick. Fractured limestone bedrock is at a
depth of 14 inches.

The effective rooting depth of this soil is less than 20
inches. Permeability is moderate, and available water
capacity is very low. Surface runoff is high, and the
erosion hazard is severe.

Rock outcrop makes up 25 percent of this complex.
The outcrop is fractured limestone and dolomite. Some
soil material is in the fractures.

included with this complex in mapping are areas of
Tortugas, Dye, and Encierro soils. These soils make up
about 10 percent of this map unit.

Management is limited by slope and shallow soil
depth. The natural vegetation is juniper-pinyon woodland
with scattered live oak and an understory of grasses,
forbs, and shrubs. The severe erosion hazard precludes
management. These soils provide habitat for mule deer.

DSF—Deama-Rock outcrop-Holloman Variant com-
plex, 15 to 65 percent slopes. This complex consists of
small areas of shallow, well drained soils and Rock out-
crop. These areas are so intermingled that they couid
not be separated on the low detail map. The complex is
on limestone mountainsides and ridges along the west-
ern front of the Sacramento Mountains. Mapped areas
are irregularly shaped and are 1,000 to 4,000 acres in
size. Individual areas of each part are 20 to 40 acres in
size.

Deama very gravelly loam makes up about 40 percent
of each mapped area. Typically, the surface layer is dark
brown very graveily loam about 4 inches thick. The sub-
stratum is dark grayish brown and dark brown very grav-
elly clay loam. Limestone bedrock is at a depth of 14
inches.

This soil is strongly calcareous and moderately alka-
line. Permeability is moderate, and available water ca-
pacity is very low.

Rock outcrop makes up about 20 percent of each
mapped area. It occurs on mountainsides and ridgetops.
It is more extensive on the very steep and steep ridges
than in other areas. Surface weathering is common.

The Holloman Variant soil makes up about 15 percent
of each mapped area. Typically, the surface layer is dark
brown gravelly loam about 12 inches thick. The next
layer is very pale brown gypsum about 8 inches thick.
Olive gray, partially weathered gypsiferous shale and
sandstone is at a depth of 20 inches.

Permeability of this soil is moderate, and available
water capacity is very low.

Included with this complex in mapping are small, inter-
mingled areas of igneous outcrop and soils that are
shallow to igneous bedrock. These areas are at the
higher elevations of the map unit. Also included are
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areas of shale, sandstone, and siltstone outcrops on
very steep southern exposures. Small areas of Pena
soils occur on the lower footslopes adjacent to narrow
valleys and broad gently sloping to moderately steep
pediments that slope to the basin floor. Also included
are areas of gravelly and cobbly riverwash, deep gravelly
soils that are high in organic matter, and Shanta soils in
the narrow drainageways that dissect the unit. These
inclusions make up about 25 percent of the unit.

This complex has low potential for grazing. Grazing
management should improve or maintain the plant cover,
let litter accumulate, and prevent accelerated soil ero-
sion. Because of the steep slopes and gypsiferous soils,
this complex is fragile and erodes easily under intensive
use. It should be used for occasional grazing rather than
as a regular part of livestock operations.

Grazing should be managed to increase the production
and reproduction of the desirable grasses, such as little
bluestem, sideoats grama, black grama, New Mexico
feathergrass, green needlegrass, and plains lovegrass,
as well as a variety of palatable forbs and shrubs. Peri-
odically deferring grazing during the summer growing
season, July through September, improves the vigor and
reproduction of the warm-season grasses such as si-
deoats grama and black grama. Spring rest encourages
the growth of forbs and reproduction of the cool-season
grasses such as New Mexico feathergrass. Fall and
winter rest is beneficial to shrubs. Changing the seasons
of grazing and rest from year to year maintains a variety
of vegetation that provides high quality forage all year.
Continuous year-long grazing resuits in a plant communi-
ty dominated by oneseed juniper, cacti, broom
snakeweed, and fluffgrass. Range in this condition is
unsuitable for grazing and is subject to accelerated soil
erosion.

Mechanical range seeding is not feasible because of
slope, Rock outcrop, and shallow soil depth. Intensive
grazing management that includes fencing, underground
pipelines, watering facilities, earthen ponds, and dams is
either unfeasible, uneconomical, or difficult because of
steep slopes, Rock outcrop, and shallow soil depth. A
few suitable pond siies are on included Shanta soils in
the drainageways. Ponds generally fill with sediment
quickly. The scarcity of water makes control of livestock
distribution and forage use difficult. Because of the great
variety of vegetation on this complex, the forage can be
most efficiently used by combinations of sheep, goats,
and cattle.

The slope, shallowness to rock, and Rock outcrop
make this complex unsuitable for farming.

The potential for urban development is low because of
many severe restrictions. The moderately steep to very
steep slopes limit the potential for homesites and roads
and streets. The amount of exposed bedrock and shal-
lowness to bedrock in the Deama soil are difficult to
overcome. The Holloman Variant soil has a large amount
of gypsum above a depth of 20 inches. Special erosion



OTERO AREA, NEW MEXICO

control practices are needed to minimize surface runoff
and soil erosion. Special site or building designs are also
needed because of slope. Noncorrodible materials
should be used for underground utilities. Central sanita-
tion facilities should be used rather than septic tanks.
Laterally moving effluent could surface downslope where
the soil is shallow or bedrock is exposed.

The potential for wildlife habitat is moderate on this
complex. These soils produce native plants that provide
food and cover for scaled and harlequin quail, wild
turkey, mountain lion, black bear, white-tailed deer, mule
deer, elk, pronghorn antelope, and bighorn sheep.

This complex has low potential for recreational. facili-
ties such as camp grounds and trails. The steep slope is
the main limitation.

DTB—Dona Ana-Berino association, gently sloping.
This association consists of areas of deep, well drained
soils. These soils occur in a regular and repeating pat-
tern on foot slopes of a relic pediment. The upper part of
the foot slope has been truncated, and the lower part is
dissected by small drainageways. The Dona Ana and
Berino soils are on the level to slightly concave posi-
tions. The Dona Ana soils are also on the more sloping
parts. These soils formed in eolian material and medium
textured alluvium high in carbonates. The mapped areas
are 300 to more than 1,500 acres in size. individual
areas of each soil are 40 to 70 acres.

The Dona Ana soils make up about 40 percent of the
association. .Typically, the surface layer is reddish brown
fine sandy loam about 3 inches thick. The subsoil is
about 18 inches thick. It is reddish brown sandy clay
loam that is high in carbonates. The upper 16 inches of
the substratum is pinkish gray sandy clay loam that is
very high in carbonates. This is the zone of maximum
carbonate accumulation. Below this, the substratum is
light reddish brown sandy loam to a depth of more than
60 inches. The amount of carbonates decreases with
depth in the lower part of the substratum.

These soils are calcareous throughout and are moder-
ately alkaline. Permeability is moderate, and available
water capacity is high.

The Berino soils make up about 35 percent of this
association. Typically, the surface layer is light reddish
brown sandy loam about 3 inches thick. The subsoil is
reddish brown and light reddish brown sandy clay loam
about 33 inches thick. The substratum to a depth of
more than 60 inches is pink sandy clay loam that is very
high in carbonates.

These soils are leached of carbonates to a depth of
about 27 inches and are strongly calcareous below. They
are moderately alkaline. Permeability is moderate, and
available water capacity is high.

Included in mapping are a few areas of Pintura, Blue-
point, Onite, Wink, and Nickel soils. The Pintura soils are
on low coppice dunes. The Biuepoint soils are also on
dunes and along narrow drainageways. The Onite and
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Wink soils are intermixed with the Berino soils. The
Nickel soils are primarily along drainageways on the
upper parts of fans on pediments. A few playa lakebeds
are in one mapped area. These inclusions make up
about 25 percent of this association.

This association has moderate potential for grazing.
Grazing management should improve or maintain the
plant cover, let litter accumulate, and prevent acceler-
ated soil erosion.

Grazing should be managed to increase the production
and reproduction of the more desirable warm-season
grasses, such as black grama, bush muhly, and plains
bristlegrass, and a variety of palatable forbs and shrubs,
such as fourwing saltbush. Periodically deferring grazing
during the summer growing season, June through Sep-
tember, improves the vigor and reproduction of these
grasses. Spring rest from grazing encourages the forbs,
and fall and winter rest is beneficial to shrubs.

Varying the seasons of grazing and rest from year to
year maintains a balanced plant community that provides
high quality forage all year. Continuous year-long grazing
results in a plant community dominated by mesquite,
creosotebush, American tarbush, yucca, threeawn, and
burrograss. Range in this condition is of little value for
grazing and is subject to accelerated soil erosion.

Mechanical range seeding is not feasible on these
soils because of the small probability that the area will
receive enough precipitation for the establishment of
seedlings. Chemical brush management is preferable to
mechanical because of the difficulty of establishing new
vegetation on disturbed ground. The spread of yucca
can be checked by letting cows graze while yucca is in
flower in May and June. Intensive grazing management
that includes fencing, underground pipelines, livestock
watering facilities, and earthen dams and ponds is feasi-
ble on these soils.

Potential for wildlife habitat is low. These soils produce
native plants that provide food and cover for scaled and
Gambel quail, mourning and white-winged dove, and
pronghorn antelope.

If irrigation water were available, the potential for irri-
gated farming would be high. The potential for urban
development or recreation is moderate to high. The
moderate shrink-swell potential moderately limits urban
uses. Since most of the area of this association is in
State or Federal land, use is not expected to change.

DYE—Dye-Encierro complex, 5 to 30 percent
slopes. This complex consists of areas of shallow, well
drained, gently sloping to moderately steep soils on low
hills and tops of mesas. Elevation ranges from 4,500 to
7,000 feet. The Dye soil formed in residuum from sand-
stone, and the Encierro soil formed in residuum from
interbedded sandstone and dolomite bedrock.

Dye loam makes up about 60 percent of this complex.
Typically, the surface layer is strong brown loam about 1
inch thick. The subsoil is yellowish brown and brown clay
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ioam about 16 inches thick. Light brown and pale brown
sandstone bedrock is at a depth of 17 inches.

The effective rooting depth of this soil is less than 20
inches. Permeability is slow, and available water capacity
is very low. Surface runoff is medium, and the erosion
hazard is moderate.

Encierro clay loam makes up about 30 percent of this
complex. Typically, the surface layer is dark grayish
brown clay loam about 2 inches thick. The subsoil is
dark grayish brown clay and grayish brown gravelly clay
about 11 inches thick. Interbedded dolomite and sand-
stone bedrock is at a depth of 13 inches.

The effective rooting depth of this soil is less than 20
inches. Permeability is slow, and available water capacity
is very low. Surface runoff is medium and the erosion
hazard is moderate.

Included in mapping are a few areas of La Fonda and
Tortugas soils and Rock outcrop. The La Fonda soils are
on small fans, and the Tortugas soils are on ridges. The
areas of Rock outcrop are also on ridges. These inclu-
sions make up about 10 percent of the complex.

The Encierro soil is slightly more fertile than the Dye
soil, but for both soils management is limited by shallow
soil depth. The natural vegetation on this unit is juniper-
pinyon woodland with an understory of grasses, forbs,
and shrubs. Grazing on these soils should be deferred in
the warm season or rotated to benefit warm-season
grasses. At least 20 percent of the surface should be
covered with vegetation to prevent accelerated erosion.
These soils provide some habitat for mule deer.

ECF—Ector-Rock outcrop complex, 20 to 50 per-
cent slopes. This complex consists of relatively small
areas of shallow, well drained Ector soil and Rock out-
crop. These areas are so intermingled that they could
not be separated on the low detail map. The landscape
is mainly steep limestone hills, side slopes, mesas, and
plateaus dissected by many narrow, rock-controlled
drainageways. Mapped areas are broad and are 1,000 to
1,500 acres in size. Individual areas of each part are 10
to 30 acres in size.

Ector gravelly loam makes up about 60 percent of
each mapped area. Typically, the surface layer is grayish
brown gravelly loam about 9 inches thick. The substra-
tum is light gray extremely gravelly loam about 8 inches
thick. This layer is high in lime. Limestone bedrock is at
a depth of 17 inches.

This soil is strongly calcareous and moderately alka-
line. Permeability is moderate, and available water ca-
pacity is very low. In many areas, this soil commonly
receives extra runoff water.

Rock outcrop makes up about 25 percent of each
mapped area. Typically, it occurs as escarpment caps
and faces, slab outcrops, catstep terrace fronts, and
large embedded boulders. When the rock is exposed,
weathering produces cracks and fractures. Small colluvi-
al slopes of cobbles are below the larger escarpments.

SOIL. SURVEY

Included with this complex in mapping are small areas
of intermingled, deep, gravelly and loamy soils. These
soils are primarily along the drainageways and in the
small depressions scattered throughout this complex.
Also included are small areas of Deama and Lozier soils.
The Deama soils are on the northern fringe of mapped
areas, where the soils are more cool. The Lozier soils
are in the drier southern parts of mapped areas at lower
elevations. These included soils make up about 15 per-
cent of this complex.

The plant cover is extremely variable. There is much
contrast in vegetation between north-facing and south-
facing slopes.

This complex has moderate potential for grazing. Graz-
ing management should improve or maintain the plant
cover, let litter accumulate, and prevent accelerated soil
erosion.

Grazing should be managed to increase the production
and reproduction of the desirable grasses, such as si-
deoats grama, little bluestem, black grama, plains love-
grass, green sprangletop, Halls panicum, and New
Mexico feathergrass and shrubs, such as winterfat and
feather peabush, as well as a variety of forbs.

Periodically deferring grazing during the summer grow-
ing season, July through September, improves the vigor
and reproduction of the warm season grasses. Spring
rest encourages growth of the forbs and reproduction of
the cool season grasses in the higher and more northern
areas of this complex. Fall and winter rest is beneficial to
shrubs. Varying the seasons of grazing and rest from
year to year maintains a balanced plant community that
provides quality forage all year. Continuous year-long
grazing results in a plant community dominated by broom
snakeweed, catclaw, and fluffgrass. Range in this condi-
tion is of little value for grazing and is commonly subject
to accelerated soil erosion.

Grazing management that includes fencing, under-
ground pipelines, livestock water facilities, earthen dams
and ponds, and mechanical range seeding is not feasible
because of the very shallow depth to bedrock. Dams
and ponds can be built on the deeper included soils in
drainageways. This complex is most efficiently used by
combinations of sheep, goats, and cattle. v

The potential for wildlife habitat is moderate. The Ecto
soil produces native plants that provide food and cover
for scaled, harlequin, and Gambel quail, mourning and
white-winged dove, pronghorn antelope, mule deer, and
desert highorn.

The potential for urban use or farming is low, mainly
because of the slope and shallow soil depth. Some small
areas of flat included soils could be used for urban
development or farming.

ESB—Espy-Shanta Varlant assoclation, gently
sloping. This association consists of areas of deep and
shallow, well drained soils. These soils occur in a regular
and repeating pattern on alluvial fans and terraces and
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on alluvial bottom land in valleys. The Espy soils are on
alluvial fans and terraces in the valley, and the Shanta
Variant soils are in the drainageways and on the valley
floor. These soils formed in mixed alluvium, mainly from
limestone. Mapped areas are generally long and narrow
and conform to the shape of the valley. This association
occurs primarily in one large area of about 15,000 acres.
Individual areas of each soil are 50 to 100 acres in size.

The shallow Espy soils make up about 55 percent of
the association. Typically, the surface layer is brown
loam about 7 inches thick. The subsoil is brown clay
loam about 4 inches thick. The upper 6 inches of the
substratum is very pale brown silt loam. The next 5
inches is a layer of indurated caliche. Below that, the
substratum is white extremely gravelly silt loam to a
depth of more than 60 inches.

These soils are moderately alkaline. Permeability is
moderate, and available water capacity is very low.

The deep Shanta Variant soils make up about 20 per-
cent of the association. Typically, the soil is brown silt
loam to a depth of more than 60 inches.

These soils are mildly alkaline to moderately alkaline.
Permeability is moderately slow, and available water ca-
pacity is high. '

Included in mapping are small areas of Lozier soils
and soils that have indurated caliche between depths of
20 to 40 inches. Also included are some areas of gravel-
ly soils on the sides of the terraces. These soils make up
25 percent of the association.

Potential for grazing is moderate. Grazing manage-
ment should maintain the plant cover, let litter accumu-
late, and prevent accelerated erosion.

Grazing should be managed to improve the composi-
tion and increase the vigor and production of the more
palatable warm-season perennial grasses, such as si-
deoats grama and black grama. Periodically deferring
grazing during July, August, and September is beneficial
to these grasses. Spring deferment is beneficial to the
minor forbs and cool-season grasses, which are the only
source of green forage for sheep and cattle in spring.
Changing the season of use and rest from year to year
maintains a balanced plant community that provides
quality forage for sheep and cattle all year. Continuous
year-long grazing results in depletion of the desirable
forage and increase of juniper, cholla, algerita, and

yucca. Range in this condition is subject to accelerated .

soil erosion.

Range seeding is practical on depleted areas of the
Shanta Variant soils but is not feasible on the shallow
Espy soils. The mechanical dozing, grubbing, and stack-
ing of juniper and cholla is practical on both soils and
reduces competition for moisture. Stacks of brush en-
hance scaled quail habitat. The spread of yucca can be
checked by letting cows graze in spring when the plants
are flowering. The Shanta Variant soils areé suitable for
earthen ponds and for artificial rain catchments. The lack
of well water in this area limits grazing to periods when
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pond water is available. Because they are deeper than
the Espy soils, the Shanta Variant soils are suitable for
fences and pipelines. Permanent livestock water facilities
help in controlling grazing. The association is most effi-
ciently used by combinations of sheep and cattle.

Potential for wildlife habitat is low. These soils produce
native plants that provide food and cover for scaled,
harlequin, and Gambel quail, mourning and white-winged
dove, pronghorn antelope, and mule deer.

The potential for urban development on this associ-
ation is low. The indurated caliche layer in the Espy soils
restricts most construction. This limitation can be over-
come by using heavy ripping equipment. Moderate
shrink-swell potential moderately limits both soils. The
remote location of this association and the lack of an
adequate supply of domestic water also restrict urban
development.

GZB—Gypsum land-Holloman complex, 0 to 5 per-
cent slopes. This complex consists of small areas of
exposed gypsum and shallow, well drained soils. These
areas are so intermingled that they could not be separat-
ed on the low detail map. The landscape is mainly broad
undulating alluvial uplands surrounding relic playa lakes
and drainageways. The Holloman soils formed in highly
gypsiferous and calcareous sediments of alluvial and
eolian origin. Mapped areas are irregularly shaped and
are 500 to more than 1,500 acres in size. Individual
areas of each part are 10 to 30 acres in size.

Gypsum land makes up about 45 percent of each
mapped area. Typically, it is either hard or soft exposed
gypsum more than 60 inches thick. Lacustrine deposits
are at a depth of 30 inches in places. In places a deposit
of eolian sands less than 1 inch thick is on the surface.
Some of the gypsum is in the form of recent dune
deposits around the playa lakes, but most is low lying,
stabilized dunes or level deposits.

The Holloman soil makes up about 45 percent of each
mapped area. Typically, the upper 8 inches is very pale
brown very fine sandy loam. Below that is white gypsum
to a depth of more than 60 inches. In about 20 percent
of the area of Holloman soils, the gypsum is at a depth
of 1 to 4 inches.

This soil is slightly saline and calcareous throughout.
Permeability is moderate, and available water capacity is
very low. Roots commonly reach a depth of 20 inches.

Included with this complex in mapping are small areas
of intermingled Alamogordo and Reeves soils. They are
mainly in depressions or swales intermixed with the Hol-
loman soils. These soils make up 10 percent of the
complex.

This complex has low potential for grazing. In many
years, production is barely adequate for small animals
and micro-organisms. The soils are very fragile and
cannot withstand intensive surface disturbance, such as
trampling by livestock. Grazing management should
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maintain the plant cover, let litter accumulate, and pre-
vent accelerated erosion on the Holloman soil.

Grazing should be managed to increase the production
and reproduction of warm-season grasses, such as black
grama, gyp grama, bush muhly, and tobosa. Periodically
deferring grazing during the summer growing season,
June through August, improves vigor and reproduction of
these grasses. Tobosa is dominant on the deeper includ-
ed soils and the thicker surface Holloman soil. It should
be grazed by cattle during the rainy season in July and
August, when it is green and growing. Range can be
improved by scheduling more rest than use in the graz-
ing system and changing the season of use from year to
year. Continuous year-long grazing results in a plant
community dominated by low value plants, such as creo-
sotebush and fluffgrass. Range in this condition is usual-
ly subject to accelerated soil erosion.

This complex is not suitable for mechanical range
seeding because of the small probability that the area
will receive enough precipitation for the establishment of
seedlings. Underground plastic pipelines and steel drink-
ing troughs are the best method of providing livestock
water to control distribution of grazing. Earthen ponds,
embankments, and steel pipelines are not feasible be-
cause of the solubility and corrosivity of the gypsiferous
substratum. Fencing is possible on this complex, but
fencing into small grazing units for intensive grazing
management has not been economical because forage
production and return from grazing are low. Chemical
brush management is preferable to mechanical because
of the difficulty of establishing new vegetation on dis-
turbed ground.

The potential for wildlife habitat is low for this com-
plex. This complex produces native plants that provide
food and cover for scaled and Gambel quail, mourning
and white-winged dove, and pronghorn antelope.

The potential for urban use or farming is low, mainly
because of the gypsum. Low strength, solubility of the
gypsum, and corrosivity severely limit urban use. The
severe erosion hazard, very thin surface layer, and salin-
ity are limitations for most crops and are very difficult to
overcome,

HOB—Holloman-Gypsum land-Yesum complex, 0
to 5 percent slopes. This complex consists of large
areas of shallow and deep, well drained soils and areas
of exposed gypsum. These areas are so intermingled
that they could not be separated on the low detail map.
This complex is on the valley floor of the Tularosa Basin.
The soils formed in alluvial and eolian gypsiferous sedi-
ment. Mapped areas are wide and elongated and are
4,000 to 10,000 acres in size.

The shallow Holloman soil makes up about 35 percent
of the complex. Typically, the surface layer is light brown
very fine sandy loam about 3 inches thick. The upper 13
inches of the substratum is pink very fine sandy loam

SOIL SURVEY

that is very high in gypsum. Below that, the substratum is
white gypsum to a depth of more than 60 inches.

This soil is calcareous and mildly alkaline to moderate-
ly alkaline throughout. Permeability is moderate, and
available water capacity is very low.

Gypsum land makes up about 30 percent of the com-
plex. Typically, less than 1 inch of very fine sandy loam
overlies soft to hard, white gypsum.

The deep Yesum very fine sandy loam makes up
about 20 percent of the complex. Typically, the surface
layer is light brown very fine sandy foam about 3 inches
thick. The upper 9 inches of the substratum is light
brown fine sandy loam that is high in gypsum. The next
8 inches is pinkish white very fine sandy loam that is
very high in gypsum. Below that, the substratum is pink
very fine sandy loam to a depth of more than 60 inches.

The soil is calcareous throughout and is mildly alka-
line. Permeability is moderate, and available water ca-
pacity is moderate. Many fine gypsum crystals are
throughout the profile.

Included with this complex in mapping are small inter-
mingled areas of Prelo, Largo, Tome, and Bluepoint
soils. Also included are small areas of loamy soils in the
narrow drainageways that receive runoff from surround-
ing areas and dissect the unit. These soils formed in
mixed alluvial and eolian sediment that has a moderate
amount of gypsum. The included soils make up about 15
percent of this complex. Individual areas of these soils
are smaller than 5 acres.

The potential for grazing is low. It is not feasible to use
this soil as a regular part of livestock operations because
of the thin surface layer, sparse vegetation, and fragile
soils. This complex can be used in years of abundant
growth, but in most years, the forage is used adequately
by wildlife such as jackrabbits and other small mammals
and birds. Erosion is accelerated if the surface is dis-
turbed by trampling or overgrazing.

Fencing off this complex would help grazing manage-
ment of adjacent productive soils and enhance the value
of this complex for wildlife habitat. These soils need as
much accumulation of vegetation and litter on the sur-
face as possible to reduce the hazard of wind erosion.

The potential of this complex for wildlife habitat is low.
This complex produces native plants that provide food
and cover for scaled and Gambe! quail, mourning and
white-winged dove, pronghorn antelope, and mule deer.

The potential for farming and urban use is very low,
mainly because of gypsum. Low strength, solubility of the
gypsum, and corrosivity severely limit all urban uses and
are very difficult to overcome on these soils. Founda-
tions, underground utilities, and septic tank absorption
fields are difficult to maintain. Depth to gypsum, salinity
of the surface layer, and very low available water capac-
ity limit most crops. The wind erosion hazard is severe
where the surface is bare, especially in spring, when
strong winds are common.
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HPB—Holloman-Reeves association, nearly level.
This association consists of areas of shallow and deep,
well drained soils. These soils occur in a regular and
repeating pattern on broad old basin fill which has been
dissected by shallow, wide drainageways. Slopes are 0
to 2 percent overall, but small areas next to the drain-
ageways are as steep as 5 percent. The Holloman soils
are generally at the higher positions, and the Reeves
soils are in the swales or drainageways. These soils
formed in highly calcareous gypsiferous alluvium and
eolian material of local origin. Mapped areas are irregular
in shape and are 500 to more than 2,000 acres in size.
Individual areas of each soil are 10 to 150 acres.

The shallow Holloman soils make up about 60 percent
of the association. Typically, the upper 12 inches of the
soil is light brown very fine sandy loam that is high in
gypsum. Below that, the soil is thickly bedded pink or
white gypsum. This material is about 80 percent pure
gypsum.

These soils are calcareous throughout and slightly
saline. Permeability is moderate, and available water ca-
pacity is very low.

The deep Reeves soils make up about 30 percent of
the association. Typically, the surface layer is grayish
brown silt loam about 4 inches thick. The subsoil is
about 20 inches thick. The upper part of the subsoil is
grayish brown silt loam, and the lower part is light brown-
ish gray heavy silt loam. The upper 11 inches of the
substratum is white silt loam that is high in lime. Below
that, the substratum is white silt loam and very fine
sandy loam to a depth of more than 60 inches. The
lower part of the substratum is high in gypsum.

These soils are calcareous throughout and moderately
alkaline. They are slightly saline in the surface layer in
places. Permeability is moderate, and available water
capacity is moderate.

Included in mapping are a few areas of Tome and
Crowflats soils and areas of exposed gypsum. The Tome
soils are in the wider drainageways, and the Crowflats
soils occur where this unit joins broad alluvial fans. The
areas of exposed gypsum are primarily on sides of drain-
ageways and humps on low microridges. These inclu-
sions make up 10 percent of this association.

Most areas of this association are used for grazing
and wildlife habitat. Some small areas are used for irri-
gated crops and houses.

The potential for grazing is low except in the included
deeper soils. Grazing management should maintain the
plant cover, let litter accumulate, and prevent acceler-
ated wind and water erosion.

Grazing should be managed to maintain or improve
the composition, vigor, and production of the more palat-
able perennial warm-season grasses, such as black
grama, alkali sacaton, and vine-mesquite, as well as pal-
atable shrubs and forbs. Periodically deferring grazing
during the growing season, July through September, im-
proves vigor and reproduction of these grasses. Spring
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deferment is beneficial to forbs, and fall and winter rest
from grazing encourages the vigor and reproduction of
shrubs, such as fourwing saltbush, Mormon-tea, and win-
terfat. Varying the seasons of grazing and rest from year
to year maintains a balanced plant community that pro-
vides quality forage all year. Continuous year-long graz-
ing results in a site dominated by creosotebush, Ameri-
can tarbush, and low-value grasses. Range in this condi-
tion is usually subject to accelerated soil erosion.

The Reeves soils produce more forage than the Hollo-
man soils because of their higher available water capac-
ity and lower position in the landscape. The Holloman
soils, which dominate this association, are extremely
fragile and should be stocked conservatively. Once the
natural plant community is destroyed by grazing it is very
difficult to restore.

Range seeding is not practical on these soils because
of the small probability that the area will receive ade-
quate precipitation for establishment of seedlings. Both
soils are suitable for fencing, chemical brush manage-
ment, pipelines, and fabricated livestock watering facili-
ties. Light stands of undesirable brush can be managed
mechanically. The soils should not be extensively dis-
turbed because it is difficult to establish new vegetation.
Earthen dams and ponds should be placed on the
deeper included soils.

The potential of this association for wildlife habitat is
low. This association produces native plants that provide
food and cover for scaled and Gambel quail, mourning
and white-tailed dove, and pronghorn antelope.

The potential for irrigated crops and pasture is moder-
ate to low, depending on the extent of the individual
soils. The Holloman soils have low potential and the
Reeves soils have moderate potential. Depth to gypsum,
salinity of the surface layer, and available water capacity
limit plant growth. Where cheap water in large amounts
is available, the Reeves soils and the thick-surface Hol-
loman soil have been successfully farmed. The included
soils, where their areas are large enough, have high
potential for most crops.

The potential for urban use is low because of low
strength, solubility of gypsum in water, susceptibility to
piping, and corrosivity. Foundations, underground utilities,
and septic tank absorption fields are difficult to maintain.
There are few adaptable trees that could be used as
ornamentals.

JAB—Jal-Tome association, nearly level. This asso-
ciation consists of areas of deep, well drained soils.
These soils occur in a regular pattern on large, depres-
sional, relic lakebeds and a few low-lying alluvial fan toe
slopes contiguous to the drainageways leading into the
lakebeds. Tha Jal soils are mainly on the lakebed. The
Tome soils are primarily on the fans but are also scat-
tered along the margins of the lakebed. The Jal soils
formed in lacustrine deposits high in carbonates, and the
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Tome soils formed in more recent alluvium. Individual
areas of each soil are 50 to 2,000 acres in size.

The strongly calcareous Jal soils make up about 80
percent of the association. Typically, the surface layer is
very pale brown silt loam about 12 inches thick. The
upper 14 inches of the substratum is very pale brown silt
loam that is very high in lime. Below that, the substratum
to a depth of more than 60 inches is white silt [oam with
common yellow mottles. This material is a lacustrine
deposit and contains less lime than the upper 14 inches
of the substratum.

The effective rooting depth of these soils is generally
less than 26 inches for most plants. Depth to the under-
lying lacustrine deposits ranges from 10 to 30 inches.
Permeability is moderate, and available water capacity is
moderate.

The Tome soils make up about 10 percent of this
association. Typically, the surface layer is pale brown
very fine sandy loam about 6 inches thick. Below that,
the soil to a depth of more than 60 inches is weakly
stratified pale brown silt loam and a few lenses of very
fine sandy loam. In some places, lacustrine deposits are
at a depth of 50 inches.

These soils are calcareous throughout and moderately
alkaline. Permeability is moderately slow, and available
water capacity is high.

included in mapping are small intermingled areas of
Reyab and Reakor soils. These soils make up about 10
percent of this association.

This association is used for grazing and, to a limited
extent, for wildlife habitat.

The Jal soils that have lacustrine deposits at a shallow
depth have low potential for grazing, but the Tome soils
and the deeper Jal soils have moderate potential. The
included Reyab soils and some of the Jal soils flood for
short periods. Grazing management should maintain
plant cover, let litter accumulate, and prevent acceler-
ated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses,
such as sideoats grama, black grama, alkali sacaton,
and vine-mesquite, and shrubs such as winterfat, fourw-
ing saltbush, and Morman-tea. Periodically deferring
grazing during summer, July through August, improves
the vigor and reproduction of the grasses. Spring rest
from grazing is beneficial to the forbs, and fall and winter
rest improves the vigor and reproduction of shrubs. Vary-
ing the seasons of grazing and rest from year to year
maintains a balanced plant community that provides
quality forage all year. Continuous year-long grazing re-
sults in a plant community dominated by American tar-
bush, burrograss, creosotebush, and soaptree yucca.
Range in this condition is often subject to accelerated
soil erosion.

Mechanical range seeding is only marginally success-
ful on this association and depends on the area receiv-
ing adequate precipitation for establishment of seedlings.
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Reliable precipitation records are not available. Adapted
species include improved varieties of sideoats grama,
black grama, blue grama, alkali sacaton, fourwing salt-
bush, and winterfat for the Tome and Reakor soils. In
addition to those species, blue panicgrass, indiangrass,
and giant sacaton are suitable for the Jal and Reyab
soils.

These soils are suitable for fencing, livestock pipe-
lines, and water facilities. Earthen dams and ponds
should be placed on the included Reyab soils in the
drainageways. Chemical brush management is preferable
to mechanical because it disturbs the soil less. The
spread of yucca can be checked by letting cows graze
while the plants are in flower in May and June.

This association has moderate potential for irrigated
crops and pasture. Only a limited amount of water is
available for this use. The lacustrine deposits or layers
restrict many deep rooted crops. Since the soils have a
severe erosion hazard when the surface cover is re-
moved, they must be worked carefully.

The potential of this association for wildlife habitat is
low. This association produces native plants that provide
food and cover for scaled and Gambel quail, mourning
and white-winged dove, and pronghorn antelope.

Because of position, this association has low potential
for urban use. The soils are moderately limited for urban
use except in the overflow areas.

JEC—Jerag-Philder association, gently rolling. This
association consists of areas of shallow, well drained
soils. These soils occur in a regular and repeating pat-
tern on broad, gently rolling to nearly level uplands and
in small, narrow drainageways. The Jerag soils are in
slightly concave, depressional areas on nearly level to
undulating uplands, and the Philder soils are in the
slightly convex parts of the landscape. These soils
formed in alluvium from weathered limestone and small
amounts of calcareous eolian sediment. Mapped areas
are mostly wide and irregularly shaped and are 100 to
500 acres in size. Individual areas of each soil are 60 to
200 acres.

The Jerag soils make up about 40 percent of this
association. Typically, the surface layer is brown very
fine sandy loam about 3 inches thick. The subsoil is
about 16 inches thick. The upper part of the subsoil is
brown sandy clay loam, and the lower part is yellowish
brown gravelly loam. The upper 6 inches of the substra-
tum is an extremely hard layer of carbonate cemented
material. This layer completely restricts water movement
and root penetration. Below this, the substratum is white
gravelly silt loam to a depth of more than 60 inches.

These soils are mildly alkaline and noncalcareous
above a depth of 9 inches, and moderately alkaline and
strongly calcareous below this depth. Permeability is
moderate, and available water capacity is very low.

The Philder soils make up about 40 percent of the
association. Typically, the surface layer is dark brown
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very fine sandy loam about 4 inches thick. The subsoil is
about 8 inches thick. The upper part of the subsoail is
dark brown sandy clay loam, and the lower part is dark
yellowish brown gravelly sandy clay loam. The upper 6
inches of the substratum is yellowish brown very gravelly
silt loam. The next 11 inches is an extremely hard layer
of carbonate cemented material. This layer completely
restricts water movement and root penetration. Below
this layer, the substratum is white very gravelly or cobbly
silt loam to a depth of more than 60 inches.

These soils are strongly calcareous and moderately
alkaline. Permeability is moderate, and available water
capacity is very low.

Armesa soils make up about 10 percent of this associ-
ation. They are adjacent to the wider drainageways and
throughout some of the narrower ones. They are deep
and well drained. Typically, the surface layer is brown
very fine sandy loam about 3 inches thick. The subsoit is
brown loam about 15 inches thick. The substratum is
white silt loam to a depth of more than 60 inches. The
substratum is high in lime.

Armesa soils are strongly calcareous throughout and
are moderately alkaline. Permeability is moderate, and
available water capacity is very high.

Included in mapping are a few areas of Reyab and
Shanta Variant soils and Rock outcrop. The Reyab and
Shanta Variant soils are in the small, narrow drain-
ageways that dissect the area. Tencee and Lozier soils
occur in some delineations, usually along the steeper
sides of drainageways. Individual areas of Reyab and
Shanta Variant soils are 5 to 15 acres in size, areas of
Lozier and Tencee soils are 1 to 5 acres, and areas of
Rock outcrop are generally smaller than 1 acre. These
inclusions make up about 10 percent of this association.

All areas of this association are used for grazing.
Under proper management the soils of this association
have high potential for grazing. Grazing management
should maintain the plant cover, let litter accumulate,
and prevent accelerated wind and water erosion.

Grazing should be managed to improve the composi-
tion and maintain or increase vigor and production of the
more palatable warm-season perennial grasses such as
black grama, plains bristlegrass, and vine-mesquite, as
well as palatable forbs and browse. Periodically deferring
grazing is beneficial to forbs, and fall and winter rest
from grazing encourages vigor and reproduction of
shrubs such as fourwing saltbush, Mormon-tea, and win-
terfat. Varying the seasons of grazing and rest from year
to year maintains a balanced plant community that pro-
vides quality forage all year. Continuous year-long graz-
ing results in a site invaded by creosotebush, mesquite,
and low-value grasses. Range in this condition is subject
to accelerated soil erosion.

Range seeding is only marginally successful on these
soils. Reliable precipitation data are not available. Adapt-
ed species for range seeding include improved varieties
of sideoats grama, blue grama, and black grama. These
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soils are suitable for chemical brush management. Fenc-
ing and livestock pipelines are difficult to install because
of the hard lime layer at a shallow depth. The spread of
yucca can be controlled by letting cattle graze the flower
stalks in May and June. These soils are severely limited
for most construction because of the cemented pan
above a depth of 20 inches. Fences, underground pipe-
lines, and farm ponds are very difficult to install.

The potential for wildlife habitat is low. This associ-
ation produces native plants that provide food and cover
for scaled quail, mourning and white-winged dove,
pronghorn antelope, and mule deer.

This association has very low potential for windbreaks.
Windbreak species adapted to this area can do well if
the cemented pan is broken and removed at the location
of each tree.

This association has very low potential for urban use
because of the cemented pan.

LAB—La Fonda association, gently sloping. This
association consists of areas of deep, well drained soils.
These soils occur in a regular and repeating pattern on
alluvial fans and terraces on side slopes of pediments of
the Godfrey Hills and the upper valley plain along Three
Rivers Creek. The gently sloping La Fonda soils are on
the upper parts of alluvial fans grading from foot slopes
to the lower valley floor, and the darker colored, gently
sloping soils are on the lower parts of the alluvial fans
and on terraces adjacent to the flood plain of Three
Rivers {see cover). These soils formed in mixed alluvium
derived mostly from limestone bedrock. This association
occurs in one large area of about 2,000 acres. Individual
areas of each soil are 15 to 30 acres in size.

The La Fonda soils make up about 40 percent of the
association. Typically, the surface layer is brown loam
about 2 inches thick. The subsoil is brown silt loam
about 24 inches thick. The substratum is brown clay
loam to a depth of more than 60 inches.

These soils are strongly calcareous to moderately al-
kaline below the surface layer. Permeability is moderate,
and available water capacity is high.

The deep, well drained, dark colored soils make up
about 25 percent of the association. Typically, the sur-
face layer is brown loam about 16 inches thick. The
subsoil is pink silt loam to a depth of more than 60
inches. This layer has many soft masses and filaments
of gypsum.

These soils are strongly calcareous and moderately
alkaline throughout. Permeability is moderate, and availa-
ble water capacity is high.

Included in mapping are areas of Bluepoint soils on
dunes and Onite soils between the dunes. Also included
are small areas of deep Gabaldon and Shanta soils
adjacent to the flood plain. These soils formed in mixed
alluvium that weathered mostly from limestone. These
soils make up about 35 parcent of the association.
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Potential for grazing is high. Grazing management
should maintain or improve the plant cover, let litter
accumulate, and prevent accelerated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable grasses such as little
bluestem, alkali sacaton, sideoats grama, black grama,
blue grama, New Mexico feathergrass, and a variety of
palatable forbs and shrubs such as winterfat and fourw-
ing saltbush. Periodically deferring grazing during the
summer growing season, July through September, im-
proves the vigor and reproduction of the warm-season
grasses such as sideoats grama and little bluestem.
Spring rest from grazing encourages growth of the forbs
and reproduction of the cool-season grasses such as
New Mexico feathergrass. Fall and winter rest is benefi-
cial to shrubs. Varying the seasons of grazing and rest
from year to year maintains a balanced plant community
that provides high quality forage all year. Continuous
year-long grazing results in a plant community dominated
by broom snakeweed, wooly groundsel, cholia, ring
muhly, threeawn, and oneseed juniper. Range in this
condition is of little vaiue for grazing and is subject to
accelerated soil erosion.

Mechanical range seeding is feasible on this associ-
ation. Adapted species include improved varieties of little
bluestem, sideoats grama, spike muhly, black grama,
blue grama, and winterfat. Letting cows graze when
yucca is in flower controls the spread of yucca. Intensive
grazing management that includes fencing, underground
pipelines, and livestock watering facilities is practical and
easy on this association. Earthen dams and ponds are
also feasible but require careful onsite planning. These
soils erode easily if the plant cover is removed. Stocking
should be carefully balanced with forage production.

This association has moderate potential for irrigated
crops. Slope and the erosion hazard are the most limit-
ing factors but can be overcome by good management.
Growing irrigated pasture and hay in rotation with row
crops and small grain reduces the erosion hazard. Ter-
races and contour farming are desirable. The La Fonda
soils normally have poor tilth, but tilth can be improved
on all of the soils by returning crop residues and green
manure crops to the soil. Commercial fertilizer is needed
to achieve maximum yields.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambel quail, mourning and white-winged
dove, pronghorn antelope, and mule deer.

The potential for urban development is moderate. The
moderate permeability and low strength of the subsoil
and substratum are the main restrictions. They limit
septic tank absorption fields but can be overcome by
increasing the size of absorption field. The limited water
supply also restricts intense urban development.

LDB--Largo silt loam, 0 to 3 percent slopes. This
deep, well drained, nearly level soil is on broad valley
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floors of the Tularosa Basin. Slopes are smooth and
convex. Individual areas are about 1,500 to 4,000 acres.

Typically, the surface layer is reddish brown silt loam
about 4 inches thick. The next layer is reddish brown
silty clay loam about 17 inches thick. The substratum is
light reddish brown and reddish brown silty clay loam to
a depth of more than 60 inches.

Included with this soil in mapping are small areas of
Prelo and Ogral soils. Also included are some areas of
coarser textured soils in the slightly depressional areas
that receive additional water as runon and small inter-
mingled areas of Holloman, Alamogordo, and Tome
soils. The included soils make up about 25 percent of
the mapping unit. Individual areas of these soils are
generally smaller than 20 acres.

This soil is calcareous throughout. In some areas it
has small amounts of gypsum in the lower part of the
profile. Permeability is moderately slow, and available
water capacity is high. Tilth is moderate, and the soil can
be worked over a moderate range of moisture condi-
tions. The root zone is deep and can be easily penetrat-
ed by plant roots.

The potential for livestock grazing is moderate. Graz-
ing management should maintain or improve the plant
cover, let litter accumulate, and prevent accelerated soil
erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses,
such as alkali sacaton, tobosa, vine-mesquite, and plains
bristiegrass, and a variety of palatable forbs and shrubs
such as fourwing saltbush and winterfat. Periodically de-
ferring grazing during the summer growing season, June
though September, improves the vigor and reproduction
of the grasses. Spring rest from grazing encourages the
forbs, and fall and winter rest is beneficial to shrubs. July
and August is the best time to graze tobosa intensively
for maximum use while it is green and growing. Varying
the seasons of grazing and rest from year to year main-
tains a balanced plant community that provides high
quality forage all year. Continuous year-long grazing re-
sults in a plant community dominated by mesquite, creo-
sotebush, American tarbush, yucca, threeawn, burro-
grass, and fluffgrass. Range in this condition is of little
value for grazing and is subject to accelerated soil ero-
sion.

Mechanical range seeding is not feasible on this soil
because of the small probability that the area will receive
enough precipitation for establishment of seedlings.
Chemical brush management is preferable to mechanical
because of the difficulty of establishing new vegetation
on disturbed ground. The spread of yucca can be
checked by letting cows graze while the plants are in
flower in May and June.

Intensive grazing management that includes fencing,
underground plastic pipelines, and livestock water facili-
ties is possible on this soil. Earthen dams and ponds are
not well suited to the Largo soil because of its low
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strength and high compressibility as fill material. Dams
and ponds would fill with sediment quickly.

The potential for irrigated crops is high. Good yields
from row crops and small grains can be obtained under
good management. Alfalfa and pasture produce well and
should be used in rotation with the row crops and small
grain. Good tilth can be maintained by returning plant
residue to the soil. Commercial fertilizer helps to achieve
maximum yields of all crops. The wind erosion hazard is
severe if cultivated crops are grown, especially in winter
and spring, when strong winds are common. Minimum
tillage, green manure crops, and windbreaks help to
reduce runoff, water erosion, and wind erosion.

The potential for wildlife habitat is high. These soils
produce native plants that provide food and cover for
scaled and Gambel quail, mourning and white-winged
dove, pronghorn antelope, mule deer, and desert big-
horn.

This soil is used for urban development. Low strength,
susceptibility to piping, moderate shrink-swell potential,
and compressibility limit most construction practices but
can be overcome by using suitable fill material for foun-
dations and by good design and careful installation.
Some areas need protection from flooding during the
rainy season. Some homesites on or near small flood
plains have been *flooded. This soil is not suitable fill
material for dikes and diversions because of low strength
and high compressibility. The moderately slow permeabil-
ity limits septic tank absorption fields, but can be over-
come by increasing the size of the absorption area or by
modifying the filter field itself. Ground water could be
contaminated if strata of gravel are within several feet of
the surface. Central sewage systems should be consid-
ered if the population density continues to increase. Cor-
rosion of underground utilities is a severe limitation, but
using noncorrodible materials eliminates the problem.

LGB—Largo-Ogral complex, 0 to 5 percent slopes.
This complex consists of small areas of deep, well
drained soils. These soils are so intermingled that they
could not be separated on the low detail map. The land-
scape is mainly the broad, partially dissected lower part
of toe slopes of pediments. Soils on the margins of
drainageways are partially truncated. Mapped areas are
irregularly shaped and are more than 1,000 acres in size.
Individual areas of each part are 5 to 30 acres in size.

The Largo soil makes up about 45 percent of each
mapped area. Typically, the soil is reddish brown silt
loam to a depth of more than 60 inches. A few thin
strata of very fine sand are below a depth of 24 inches.

This soil is slightly calcareous throughout and is mod-
erately alkaline. Permeability is moderately slow, and
available water capacity is high.

The Ogral soil makes up about 35 percent of each
mapped area. Typically, the surface layer is reddish
brown very fine sandy loam about 6 inches thick. The
next layer is reddish brown fine sandy loam about 12
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inches thick. The substratum is reddish brown very grav-
elly fine sandy loam to a depth of more than 60 inches.
A desert pavement less than 2 inches thick is on the
surface in most areas of this soil.

Permeability of this soil is moderately rapid, and availa-
ble water capacity is low. In some areas this soil has 15
to 35 percent gravel, but interpretations and ‘use are
almost the same as for the typical Ogral soil.

Included with this complex in mapping are small inter-
mingled areas of McCullough, Prelo, Aztec, and Alamo-
gordo soils. Also included are small areas of Gullied
land. The McCullough and Prelo soils are primarily on
lower benches and depressions. The Alamogordo and
Aztec soils are on small ridge crests or are intermixed
with the Ogral soils. Gullied land is contiguous to the
major drainageways along side drainageways. These in-
clusions make up about 20 percent of this complex.

Potential for grazing is moderate. Grazing manage-
ment should maintain or improve the plant cover, let litter
accumulate, and prevent accelerated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses,
such as alkali sacaton, plains bristlegrass, Arizona cot-
tontop, twoflower trichloris, and tobosa, and a variety of
palatable forbs, such as croton, globemallow, and zinnia,
and shrubs such as winterfat, fourwing saltbush, and
Mormon-tea. Periodically deferring grazing during the
summer growing season, June through September, im-
proves the vigor and reproduction of the grasses. Spring
rest from grazing encourages the forbs, and fall and
winter rest is beneficial to shrubs. Varying the seasons of
grazing and rest from year to year maintains a balanced
plant community that provides high quality forage all
year. Continuous year-long grazing results in a plant
community dominated by creosotebush, American tar-
bush, yucca, cacti, burrograss, and threeawn. Range in
this condition is of little value for grazing and is subject
to accelerated soil erosion.

Mechanical range seeding is not feasible on this com-
plex because of the small probability that the area will
receive enough precipitation for establishment of seed-
lings. Chemical brush management is preferable to me-
chanical because of the difficulty of establishing new
vegetation on disturbed ground. The spread of yucca
can be checked by letting cows graze while the plants
are in flower in May and June. Intensive grazing manage-
ment that includes fencing, underground pipelines, and
livestock watering facilities is feasible on this complex.
Earthen dams and ponds should be built on the Largo
soil and not on the porous, gravelly Ogral soil.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambel quail, mourning and white-winged
dove, and pronghorn antelope.

The potential for urban use or farming is moderate to
low. The dissected parts of the landscape and the grav-
elly Ogral soil limit urban use. If diversions are used to
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change watercourses, great care must be taken not to
flood previously unaffected areas. The Largo soil has low
strength and is susceptible to piping. Larger septic tank
filter fields are necessary because of the moderately
slow permeability. Small areas of this complex can be
farmed; however, where both soils occur in a field,
proper water management is almost impossible because
of the difference in available water capacity and perme-
ability of the soils.

Adapted windbreak species can be established where
irrigation water is available.

LOB—Lozler-Rock outcrop complex, 0 to 5 percent
slopes. This complex consists of areas of shallow, well
drained Lozier soil and limestone outcrop. These areas
are so intermingled that they could not be separated on
the low detail map. This complex is on narrow and broad
upland plateaus or mesa tops that are bedrock con-
trolied. Mapped areas are 150 to 640 acres in size.
Individual areas of each part are 5 to 50 acres in size.

Lozier gravelly loam makes up about 75 percent of
each mapped area. Typically, the surface layer is light
brownish gray and pale brown gravelly loam about 7
inches thick. The substratum is white very gravelly silty
clay loam about 8 inches thick. It is high in lime. Un-
weathered limestone bedrock is at a depth of about 15
inches.

This soil is strongly calcareous throughout and moder-
ately alkaline. Permeability is moderate. Available water
capacity is very low, but in areas contiguous to the Rock
outcrop, runon water is available for plant growth. Water
is also held above the limestone bedrock.

Rock outcrop makes up about 15 percent of each
mapped area. Much of the outcrop is intermingled
throughout the unit, but some occurs along the fringe
areas near the escarpment edge. Some rock is exposed
where drainageways dissect the unit.

Included with this complex in mapping -are small inter-
mingled areas of Tencee and Reakor soils. The Tencee
soils occur throughout the areas. The Reakor soils are in
narrow drainageways. In this complex the Reakor soils
have a gravelly surface layer about 3 inches thick. These
soils make up about 10 percent of this complex. Individu-
al areas of these soils are smaller than 10 acres.

This complex has low potential for grazing. Grazing
management should maintain the plant cover, let litter
accumulate, and prevent accelerated soil erosion. The
Rock outcrop sheds additional water onto the adjacent
soils, increasing the amount of water available for plants.

Grazing should be managed to increase the composi-
tion and production of the warm-season perennial
grasses such as black grama, sideoats grama, plains
bristlegrass, and green sprangletop. Periodically defer-
ring grazing during July, August, and September permits
these grasses to improve in vigor and reproduce. Sched-
uling periods of grazing and rest at different times of the
year encourages a greater variety of forage species.
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Continuous year-long grazing results in a cover of brush
and undesirable grasses.

Range seeding is not feasible because of the shallow
soil depth, Rock outcrop, and small probability that the
area will receive enough precipitation for establishment
of seedlings. The shallow depth and rock also limit the
feasibility of fencing, pipelines, and watering facilities.

The potential for wildlife habitat is low. This complex
produces native plants that provide food and cover for
scaled quail, mourning and white-winged dove, mule
deer, and desert bighorn. Maintaining a balanced com-
munity of shrubs, grasses, and forbs for food and cover
is important in managing this complex for wildlife habitat.

The potential for urban use or farming is low because
of shallow, gravelly soils and the thickly bedded limes-
tone bedrock. These problems limit underground pipe-
lines, water tanks, and fencing.

LOD—Lozier-Rock outcrop complex, 5 to 20 per-
cent slopes. This complex consists of areas of shallow,
well drained soils and limestone outcrop. These areas
are so intermingled that they could not be separated on
the low detail map. This complex is on rock-controlled
side slopes of pediments at the base of steeper limes-
tone hills. Mapped areas are elongated and are 320 to
640 acres in size. Individual areas of each part are 10 to
20 acres in size.

Lozier very gravelly loam makes up about 60 percent
of each mapped area. Typically, the surface layer is light
brownish gray and pale brown very gravelly loam about 7
inches thick. The substratum is white very gravelly loam
and very gravelly silty clay loam about 8 inches thick. It
is high in lime. Unweathered limestone bedrock is at a
depth of about 15 inches.

This soil is strongly calcareous throughout and moder-
ately alkaline. Permeability is moderate. Available water
capacity is very low, but the soil receives extra water as
runon from the Rock outcrop.

Rock outcrop makes up about 25 percent of each
mapped area. The outcrop consists of limestone bedrock
in the form of catstep escarpments or shelves, exposed
flat outcrops or partially buried boulders more than 3 feet
in diameter. Some marginal fractures occur on the ex-
posed rock. There are small areas of colluvial rock
slides.

Runoff is rapid on the rock. This water has acceler-
ated erosion on other parts of the area.

Included with this complex in mapping are small inter-
mingled areas of Tencee and Nickel soils. Also included
are small narrow valleys of Reakor or Tome soils. The
Tencee soils are on the lower side slopes of pediments
near the edge of mapped areas. The Nickel soils are
primarily on colluvial slopes scattered throughout this
complex. These soils make up about 15 percent of this
complex. Individual areas of these soils are generally
smaller than 10 acres.
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This complex has low potential for grazing. Grazing
management should maintain the plant cover and pre-
vent erosion. Rock outcrop sheds additional water onto
the adjacent soils, increasing the amount of water availa-
ble for plants.

Grazing should be managed to increase the composi-
tion and production of the warm-season perennial
grasses such as black grama, sideoats grama, green
sprangletop, and plains bristlegrass. Periodically defer-
ring grazing during July, August, and September permits
these grasses to improve in vigor and reproduce. Sched-
uling periods of grazing and rest at different times of the
year encourages a greater variety of forage species.

The shallow soil depth limits the feasibility of fencing,
pipelines, and water storage facilities.

The potential of this complex for wildlife habitat is
moderate. The soils of this complex produce native
plants that provide food and cover for scaled and
Gambel quail, mourning dove, mule deer, and desert
bighorn.

The potential for urban use, farming, or recreation is
low. Slope, Rock outcrop, gravelly surface layer, and
shallow depth to bedrock are very difficult to overcome.

MEA—Mead silty clay loam, 0 to 1 percent slopes.
This deep, poorly drained, nearly level soil is on outer
fringes of alluvial fans. This soil formed in fine textured
alluvium over lacustrine lake sediment. It is very high in
salt accumulation because of periodic flooding and poor
drainage. Slopes are smooth and concave. The unit is in
one area of about 2,100 acres. The area is elongated,
conforming to narrow bottom land.

Typically, the surface layer is reddish brown silty ctay
loam and clay loam about 5 inches thick. The substra-
tum, to a depth of 48 inches, is light reddish brown clay
that has a high content of salts. Below that, the substra-
tum is lacustrine material of variable texture and color to
a depth of more than 60 inches.

Included with this soil in mapping are areas of Hollo-
. man soils and Gypsum land along the margins of the
unit on steep, short gully sides and knolls. These inclu-
sions make up about 15 percent of the map unit. Individ-
ual areas are generally smaller than 10 acres.

This soil is moderately calcareous throughout and is
moderately to strongly alkaline. It has a layer of salt that
is more soluble than gypsum. Permeability is very slow,
and available water capacity is low. Tilth is poor, and the
soil can be worked only over a narrow range of moisture
conditions. Restrictive layers of salt limit the choice of
vegetation to plants that are very salt tolerant.

This soil has very low potential for grazing. Because of
the salt content of the soil, only sparse stands of iodine-
bush and alkali sacaton grow.

This soil has very low potential for farming. High salt
content and seepage of water from adjacent sewage
lagoons limit crops. Also, since most areas of this soil
are under military control, they are not used for farming.
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The potential for wildlife habitat is very low. This soil
produces very few native plants that provide little or no
food and cover for wildlife. This soil is highly saline and
is flooded much of the year.

Because of the proximity of Holloman Air Force Base,
small areas of this soil have been used for urban devel-
opment. The main use is sites for sewage lagoons, but
some houses and other facilities are built on this soil.
The high shrink-swell potential severely restricts build-
ings and roads but can be overcome by good design and
use of good foundation material. The very slow perme-
ability limits septic tank absorption fields, but this can be
overcome by increasing the size of the absorption area
or modifying the filter field itself. Sewage lagoons have
few limitations on this soil and many be used instead of
absorption fields. Lawns, shrubs, and trees planted
should be highly tolerant of salt. This soil has a fluctuat-
ing water table which could lead to contamination of
ground water by effluent from sewage systems. Some
small depressional areas of this soil are flooded periodi-
cally by overflow or seepage from several sewage la-
goons.

MJA—Mimbres-Jal association, nearly level. This
association consists of areas of deep, well drained cal-
careous soils. These soils occur in a regular and repeat-
ing pattern on a large depressional relic lakebed and
around the margin of the lake on toe slopes of alluvial
pediments. The Mimbres soils occur throughout the area,
and the Jal soils are in the lower lying depressions on
the fringe of the mapped areas. These soils formed in
alluvium derived from limestone. They are underlain at a
depth of 30 to 50 inches by old lacustrine deposits many
feet thick. Individual areas of each soil are 100 to 400
acres in size. :

The Mimbres soils make up about 80 percent of this
association. Typically, the surface layer is pale brown
and brown silt loam about 12 inches thick. The upper
part of the subsoil is light brown silt loam about 13
inches thick, and the lower part is light brown silty clay
loam about 11 inches thick. Lime content increases in
the lower part of the subsoil. The substratum is light
brown silty clay loam to a depth of 48 inches. Below
that, the substratum is a lacustrine deposit of mottled,
very pale brown stratified silt.

These soils are calcareous throughout and have lime
segregations in the lower part of the subsoil. They are
moderately alkaline. Permeability is moderately siow, and
available water capacity is high.

The Jal soils make up about 10 percent of this associ-
ation. Typically, the surface layer is light brownish gray
silt loam about 4 inches thick. The substratum, to a
depth of 28 inches, is very pale brown silt loam. Below
that, the substratum is lacustrine sediment of very pale
brown stratified silt loam containing mottles of brownish
yellow. This material contains less lime than the overly-
ing material.
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These soils are strongly calcareous. Permeability is
moderate, and available water capacity is low. The effec-
tive rooting depth is generally less than 28 inches for
most plants.

included in mapping are small areas of Tome, Reakor,
and Bluepoint soils. Tome soils are on toe slopes along
the fringe of mapped areas and make up about 5 per-
cent of this association. Reakor soils are near the lower
fringe of pediments and make up about 3 percent of the
association. Bluepoint soils are along the eastern edge
of the unit and make up about 2 percent of this associ-
ation.

This association is used for grazing and wildlife habi-
tat.

This association has moderate potential for grazing.
Lakes scattered throughout this unit provide water for
livestock for at least 6 months in most years. Grazing
management should maintain the plant cover, let litter
accumulate, and prevent accelerated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses,
such as sideoats grama, vine-mesquite, and alkali saca-
ton, and shrubs, such as fourwing saltbush, winterfat,
and Mormon-tea. Periodically deferring grazing during the
summer growing season, June through August, improves
the vigor and reproduction of the grasses. Spring rest
from grazing is beneficial to the forbs, and fall and winter
rest improves the vigor and reproduction of shrubs. Vary-
ing the seasons of grazing and rest from year to year
maintains a balanced plant community that provides
quality forage all year. Continuous year-long grazing re-
sults in a plant community dominated by American tar-
bush, creosotebush, cholla, soaptree yucca, threeawn,
and burrograss. Range in this condition is of little value
for grazing and is commonly subject to accelerated soil
erosion.

This association is suitable for earthen structures,
such as dams and ponds, except on the Jal and Blue-
point soils. Fencing, underground pipelines, and livestock
watering facilities are feasible on this association. Brush
can be managed by either chemical or mechanical
means. Cholla can be root cut and stacked. Thick stands
of creosotebush and tarbush can be root-plowed and
seeded. The spread of yucca can be checked by letting
cows graze while the plants are in flower in May and
June. A burning technique has not been developed for
this association, but a few accidental fires have improved
forage condition.

This association has moderate potential for wildlife
habitat. These soils produce native plants that provide
food and cover for scaled and Gambel quail, mourning
and white-winged dove, and pronghorn antelope.

This association has high potential for irrigated crops
and pasture, but since water is scarce, none has been
grown. The lacustrine deposits and the high lime content
in the Jal soils limit crops and pasture. The erosion

SOIL SURVEY

hazard is severe if the surface is disturbed. Care is
needed in stocking during dry years.

Because of its location, this association has low poten-
tial for urban use. The soils do not have major limitations
except near the intermittent lakes and where they re-
ceive runon water from surrounding areas.

MPA—Mimbres-Prelo association, nearly level. This
association consists of areas of deep, well drained soils.
These soils occur in a regular and repeating pattern on
the lower parts of alluvial fans, bottom lands, and termi-
nus fans in the closed basin. The Mimbres soils are
primarily on the bottom land and outer fringes of fans,
and the Prelo soils are primarily on the lower lying allu-
vial fans. During the brief but intense storms, the
Mimbres soils receive runon water from the surrounding
soils. The Mimbres soils formed in calcareous alluvium,
and the Prelo soils formed in calcareous and gypsiferous
alluvium. Both soils have received deposits of eolian
material. The mapped areas are wide and elongated and
are 1,000 to 1,500 acres in size. individual areas of each
soil are 40 to 100 acres.

The Mimbres soils make up about 50 percent of the
association. Typically, the surface layer is pale brown
very fine sandy loam about 6 inches thick. The subsoil is
brown and pale brown silty clay loam about 23 inches
thick. Small filaments of lime are present in the lower
part of the subsoil. The substratum is very pale brown
silt loam to a depth of more than 60 inches.

These soils are strongly calcareous throughout and
are moderately alkaline. Permeability is moderately slow,
and available water capacity is high.

The Prelo soils make up about 20 percent of the
association. Typically, the surface layer is reddish brown
silt loam about 8 inches thick. The upper 16 inches of
the subsoil is reddish brown silty clay loam, and the
lower 8 inches is reddish brown silty clay loam that
contains a few soft masses of gypsum. The substratum,
to a depth of more than 60 inches, is reddish brown silty
clay loam and contains common, fine filaments and
small, soft masses of gypsum.

These soils are moderately calcareous in the surface
layer and strongly calcareous in the subsoil and substra-
tum. They are moderately alkaline. Permeability is mod-
erately slow, and available water capacity is high.

Included in mapping are areas of Reyab, Holloman,
Reeves, and Largo soils. The Reyab soils are in elongat-
ed, narrow drainageways and are flooded by water from
surrounding areas. The other soils are on small ridgetops
and uplands. A few gullies and gravelly channe! bottoms
are scattered throughout many mapped areas. These
inclusions make up about 30 percent of this association.
Individual areas of these soils are 5 to 10 acres in size.

This association has moderate potential for grazing.
Grazing management should improve or maintain the
plant cover, let litter accumulate, and prevent acceler-
ated soil erosion.
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Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses
such as sideoats grama, cane bluestem, twoflower trich-
loris, and alkali sacaton. Periodically deferring grazing
during the summer growing season, June through Sep-
tember, improves the vigor and reproduction of the
grasses. These months are the best time to graze
tobosa intensively for maximum use while it is green and
growing. Spring rest from grazing is beneficial to the
forbs, and fall and winter rest improves the vigor and
reproduction of shrubs. Varying the seasons of grazing
and rest from year to year maintains a balanced plant
community that provides quality forage all year. Continu-
ous year-long grazing results in a plant community domi-
nated by American tarbush, creosotebush, yucca,
threeawn, and burrograss. Range in this condition is of
little value for grazing and is commonly subject to accel-
erated soil erosion. If the natural plant cover is destroyed
on the Prelo soils, erosion cuts deep, vertical-walled gul-
lies.

Mechanical range seeding is not feasible on this asso-
ciation because of the small probability that the area will
receive enough precipitation during any given period for
establishment of seedlings. These soils are well suited to
grazing management that includes fencing, underground
plastic pipelines, livestock watering facilities, small earth-
en dams, and ponds. Large earthen structures are not
suitable for the Prelo soils because of solubility of the
gypsum substratum. Chemical brush management is
preferable to mechanical because of the difficulty of es-
tablishing new vegetation on disturbed soils. The spread
of yucca can be checked by letting cows graze while the
plants are in flower in May and June.

In urban areas, this association is used for homesites,
trailer parks, and commercial buildings. The Mimbres
soils have few restrictions for urbanization, although the
moderately slow permeability affects septic tank absorp-
tion fields, and the moderate shrink-swell potential af-
fects foundations and roads. These limitations can be
overcome by careful installation. Flooding is a problem in
some areas of the Mimbres soils. The Prelo soils are
limited for urban use. The permeability and shrink-swell
potential are the same for the Mimbres soils. The
gypsum content of the substratum affects foundations,
underground utilities, and septic tank absorption fields.
The substratum is unstable because the gypsum dis-
solves in excess water. Corrosivity to steel and concrete
is high because of the gypsum. Care must be taken
when building on these soils.

This association has moderate potential for wildlife
habitat. These soils produce native plants that provide
food and cover for scaled and Gambel quail, mourning
and white-winged dove, pronghorn antelope, and mule
deer.

Farming on this association includes irrigated pasture
and cropland. The main crop is alfalfa for hay and some
pasture. Tall wheatgrass and tall fescue are the primary
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cool-season grasses grown for irrigated pasture. Rooting
depth of some crops is limited in the Prelo soils by the
gypsum. Most crops or grasses can be grown quite suc-
cessfully on both soils if fertilizer is added. Cotton, small
grain, pecan trees, and fruit trees are also grown on
these soils and do well under a high level of manage-
ment.

Erosion by wind and water is a hazard if the plant
cover is removed. Returning crop residue to the soil and
minimum tillage reduce this hazard. Permanent cover
crops such as pasture grasses or alfalfa also reduce the
erosion hazard.

MTA—Mimbres-Tome association, nearly level. This
association consists of areas of deep, well drained soils.
These soils occur in a regular and repeating pattern on
the lower parts of alluvial fans, bottom lands, and outer
fringes of fans in the basin adjacent to uplands with low
relief. The Mimbres soils are on the bottom lands and
the fringes of fans, and the Tome soils are on the alluvial
fans. These soils formed in medium textured alluvium
derived from limestone and siltstone and some calcare-
ous eolian material. Mapped areas are irregular in shape.
They are 800 to 3,000 acres in size. Individual areas of
each soil are 40 to 200 acres.

The Mimbres soils make up about 45 percent of the
association. Typically, the surface layer is pale brown silt
loam about 6 inches thick. The subsoil is pale brown and
brown silty clay loam about 19 inches thick. The substra-
tum is pale brown and brown silty clay loam to a depth
of more than 60 inches.

These soils are strongly calcareous and moderately
alkaline throughout. Permeability is moderately slow, and
available water capacity is high. These areas may be
flooded for short periods following intense rainstorms.

The Tome soiis make up about 40 percent of this
association. Typically, the surface layer is pale brown silt
loam about 5 inches thick. Below that, to a depth of 60
inches, the soil is brown silt loam with thin lenses of very
fine sandy loam.

These soils are calcareous throughout and are moder-
ately alkaline. Permeablity is moderately slow, and avail-
able water capacity is high.

Included in mapping are a few areas of Nickel and
Reyab soils. The Nickel soils are on small ridges scat-
tered throughout some mapped areas. The Reyab soils
are on overflow sites on bottom land in narrow unchan-
nelized draws. These soils make up about 15 percent of
this association. Individual areas of these soils are 10 to
30 acres in size.

This association is mainly on land controlled and used
by the military. One large area is used for grazing and
irrigated crops. In urban areas this association is used
for homesites, trailer pads, and small commercial build-
ings.

This association has moderate potential for grazing.
Grazing management should improve or maintain the
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plant cover, let litter accumulate, and prevent acceler-
ated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses,
such as sideoats grama, black grama, alkali sacaton,
and shrubs such as fourwing saltbush and Mormon-tea.
Periodically deferring grazing during the summer growing
season, June through September, improves the vigor
and reproduction of the grasses. This period is also the
best time to graze tobosa intensively for maximum use
while it is green and growing. Spring rest from grazing is
beneficial to the forbs, and fall and winter rest improves
the vigor and reproduction of shrubs. Varying the sea-
sons of grazing and rest from year to year maintains a
balanced plant community that provides quality forage all
year. Continuous year-long grazing results in a plant
community dominated by American tarbush, creosote-
bush, mesquite, yucca, threeawn, and burrograss. Range
in this condition is of little value for grazing and is com-
monly subject to accelerated soil erosion.

Mechanical range seeding is not feasible on this asso-
ciation because of the small probability that the area will
receive enough precipitation for establishment of seed-
lings. These soils are well suited to grazing management
that includes fencing, underground pipelines, livestock
watering facilities, small earthen dams, and ponds.
Chemical brush management is preferable to mechanical
because of the difficulty of establishing new vegetation
on disturbed soils. The spread of yucca can be checked
by letting cows graze while the plants are in flower in
May and June.

This association has moderate potential for wildlife
habitat. These soils produce native plants that provide
food and cover for scaled and Gambel quail, mourning
and white-winged dove, pronghorn antelope, and mule
deer.

The soils have some features that limit urban uses
unless taken into consideration before construction. Both
soils have moderately slow permeability that affects
septic tank absorption fields and a moderate shrink-swell
potential that restricts road location and foundations for
buildings unless installation is careful. Corrosivity to steel
pipe is moderate in both soils because of the electrical
conductivity. Copper or plastic pipe should be used if
possible. Buildings should not be placed in areas where
overflow is common.

Farming on this association includes irrigated pasture
and some irrigated crops. Tall wheatgrass, tall fescue,
and alfalfa are the main pasture and hay crops, but
some small grains such as barley and oats are also
grown. The potential for these crops and grasses is
moderate to high, depending on how much water is
available for irrigation. Crop residue management, mini-
mum tillage, and windbreaks reduce the severe hazard
of wind erosion. All crops except legumes respond to
nitrogen, and legumes respond to phosphate.
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MXC—Montecito loam, 0 to 10 percent slopes. This
nearly level to sloping, deep, moderately well drained soil
is on alluvial fans. Elevation ranges from 5,300 to 6,500
feet. This soil formed in alluvium derived from sandstone,
limestone, and dolomite.

Typically, the surface layer is yellowish brown loam
about 3 inches thick. The subsoil is brown clay loam to a
depth of 60 inches. The substratum is pinkish white clay
loam.

Included with this soil in mapping are small areas of
Dye and Encierro soils.

Effective rooting depth is more than 60 inches. Perme-
ability is moderately slow, and available water capacity is
high. The erosion hazard is slight.

The natural vegetation on this unit is scattered one-
seed juniper and pinyon pine and an understory of warm-
season grasses and forbs.

This soil is one of the most productive in the Guada-
lupe Mountains, but gully and sheet erosion has reduced
management possibilities. This soil is used mainly for
grazing. Grazing should be managed to maintain ground
cover and prevent the potentially severe compaction of
the soil. Revegetation is possible in some areas that are
not too badly eroded.

This unit provides some habitat for mule deer. Also,
this is the only soil in the Guadalupe Mountains suitable
for septic tank absorption fields and other uses that
require deep soil. The moderately slow permeability limits
septic tank absorption fields, but can be overcome by
increasing the size of the absorption area or modifying
the filter field itself.

NTD—Nickel-Tencee assoclation, strongly sloping.
This association consists of areas of deep and shallow,
well drained soils. These soils occur in a regular and
repeating pattern on pediment toe slopes and alluvial
fans dissected by many drainageways. The Nickel soils
are on alluvial fans and are adjacent to the drain-
ageways. The Tencee soils are on side slopes of pedi-
ments and the upper parts of the older alluvial fans.
These soils formed in highly calcareous, coarse textured
sediment derived from limestone. Mapped areas conform
in shape and dimensions to the alluvial fans and pedi-
ment slopes. They are 300 to more than 2,000 acres in
size. Individual areas of each soil are 20 to 100 acres in
size.

The deep Nickel soils make up about 50 percent of
the association. Typically, the surface layer is very pale
brown gravelly very fine sandy loam about 5 inches
thick. The upper 12 inches of the substratum is pale
brown gravelly fine sandy loam. Below that, the substra-
tum is white and very pale brown very gravelly sandy
loam to a depth of more than 60 inches. This layer is
very high in lime, but lime content decreases with depth.
The gravel content increases from 20 percent in the
surface layer to 75 percent in the lower part of the
substratum.
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These soils are strongly calcareous throughout and
moderately alkaline. Permeability is moderately slow, and
available water capacity is low.

The shallow Tencee soils make up about 35 percent
of this association. Typically, the upper 15 inches of the
soil is grayish brown and light brown very gravelly silt
loam and very gravelly sandy loam. This layer is 35 to 80
percent gravel in the form of indurated carbonate nod-
ules and subrounded limestone fragments. The next 18
inches is an indurated lime layer that is impervious to
roots and water. Below this, the soil is white and light
gray cobbly silt loam to a depth of more than 50 inches.
In some areas the indurated lime layer is at a depth of
about 25 inches, but this difference does not affect use
or interpretations of the soil.

These soils are strongly calcareous throughout and
are moderately alkaline. Permeabilty is moderate, and
available water capacity is very low. In some areas these
soils receive runon water from the surrounding areas,
especially from areas that are largely rock outcrop.

Included in mapping are a few areas of Lozier, Tome,
and Reakor soils. The Lozier soils are on small, rock-
controlled knolls and hills. The Tome soils are in nearly
level areas at the bottom of alluvial fans. The Reakor
soils are also on the fans and near the edges of mapped
areas. These soils make up about 15 percent of the
association.

In the extreme northeastern part of the survey area
near the Chaves County line, the soils in this association
have a darker surface layer. This does not affect the
interpretations of this association. Along pediments
south of Alamogordo, the proportion of the Tencee soil
is very small.

Most areas of this association are used for grazing
and wildlife habitat.

Most parts of this unit have good potential for grazing.
Grazing management should maintain the plant cover, let
litter accumulate, and prevent accelerated soil erosion.

Grazing should be managed to increase the more pal-
atable warm-season grasses, such as sideoats grama,
plains bristlegrass, bush muhly, black grama, and alkali
sacaton. The Nickel soils provide greater rooting depth
and are capable of producing small amounts of taller
bunch grasses, such as Arizona cottontop and cane
bluestem. Both soils produce valuable browse, such as
winterfat, Mormon-tea, and fourwing saltbush, which are
used by livestock in late fall, winter, and early spring.
Rest from grazing during summer improves the vigor and
production of the grasses. Rest from grazing during fall
improves the production, vigor, and popuilation of shrubs.
The best improvement in range condition is achieved by
varying the periods of grazing and rest from year to year.
Continuous year-long grazing results in stands of creoso-
tebush, catclaw, and scattered low-value grasses. Range
in this condition is subject to accelerated soil erosion
and loss of ability to produce forage.
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These soils are not suitable for range seeding, be-
cause of the small probability that the area will receive
enough precipitation for establishment of seedlings. The
Nickel soils are more suitable for mechanical brush man-
agement, pipelines, fencing, and watering facilities than
the shallower Tencee soils. Letting cows graze yucca in
spring when it is in flower helps to control the increase
of yucca. The scarcity of natural watering places restricts
use by livestock and wildlife.

This association has low potential for wildlife habitat.
These soils produce native plants that provide food and
cover for scaled and Gambel quail, mourning and white-
winged dove, pronghorn antelope, mule deer, and desert
bighorn.

The soils of this association have no potential for
irrigation.

The potential for urban use is low because of the
shallow depth of the Tencee soils and the gravel content
of both soils. The shallow depth restricts septic tanks,
underground utilities, and foundations. The deep gravel
deposits may not filter out solids from septic tank efflu-
ent and therefore may allow contamination of ground
water.

OPB—Onite-Pintura association, gently sloping.
This association consists of areas of well drained and
somewhat excessively drained soils. The soils are deep.
These soils occur in a regular and repeating pattern on
broad eolian and alluvial uplands dissected by a few
entrenched intermittent stream channels. The Onite soil
is on nonduned uplands, and the Pintura soil is on dunes
and parts of the areas between the dunes. The soils
formed in coarse textured to medium textured alluvium
and reworked eolian sediment. Individual areas of each
soil are 0.5 to 40 acres in size.

The well drained Onite soils make up about 55 percent
of this association. Typically, the surface layer is brown
loamy fine sand about 10 inches thick. The subsoil is
brown sandy loam about 20 inches thick. The substratum
is brown and light brown sandy loam to a depth of more
than 60 inches.

These soils are noncalcareous in the surface layer and
strongly calcareous below. They are mildly alkaline to
moderately alkaline. Permeability is moderately rapid,
and available water capacity is low.

The somewhat excessively drained Pintura soils make
up about 25 percent of the association. Typically, the
surface layer is light reddish brown loamy fine sand
about 12 inches thick. The upper 18 inches of the sub-
stratum is light reddish brown fine sand. Below that, the
substratum is light reddish brown loamy fine sand to a
depth of more than 60 inches.

These soils are slightly calcareous throughout and are
mildly alkaline to moderately alkaline. Permeability is
rapid, and available water capacity is low.

Included in mapping are a few areas of deep, dark
colored, loamy soils more than 60 inches deep. They are
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on elongated bottom lands that dissect parts of the
larger mapped areas. These soils formed in medium tex-
tured material washed in from the mountains to the east.
Areas of these soils are 40 to 100 acres in size. Also
included are small areas of exposed gypsum and Alamo-
gordo soils. The inclusions make up about 20 percent of
the association.

This association is used for grazing and wildlife habi-
tat. Because of location, other use is limited.

This association has moderate potential for grazing.
Grazing management should improve or maintain the
plant cover, let litter accumulate, and prevent acceler-
ated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses,
such as black grama, bush muhly, plains bristlegrass,
and giant dropseed, and shrubs such as Mormon-tea.
Periodically deferring grazing during the summer growing
season, June through September, improves the vigor
and reproduction of these grasses. Spring rest from
grazing is beneficial to the forbs, and fall and winter rest
benefits shrubs. The previous year's growth should be
left standing during the windy season, February through
May, to prevent excessive wind erosion. Varying the sea-
sons of grazing and rest from year to year maintains a
balanced plant community that provides quality forage all
year. Continuous year-long grazing results in a plant
community dominated by mesquite, sand sagebrush,
yucca, and threeawn. Range in this condition is of little
value for grazing and is subject to accelerated wind
erosion.

Mechanical range seeding is not feasible on this asso-
ciation because of the small probabilitiy that the area will
receive enough precipitation for establishment of seed-
lings. Chemical brush management is preferable to me-
chanical because of the difficulty of establishing new
vegetation. The spread of yucca can be checked by
letting cows graze while it is in flower in May or June.
Intensive livestock management that includes fencing,
underground pipelines, and livestock watering facilities is
feasible throughout this association. Earthen livestock
tanks and dams should be placed on the less permeable
included soils in depressional areas near the drain-
ageways. The forage and browse produced on this asso-
ciation is coarse and is most efficiently used by mature
COWS.

The potential for urban use is low because of location.
The soils have no features that restrict homesites, small
buildings, roads, or underground utilities. The moderately
rapid to rapid permeability, however, may allow septic
tank effluent to contaminate ground water. Stock water
ponds can be built only on the included soils on bottom
lands, since only they can hold water for very long.

This association has low to moderate potential for
wildlife habitat. These soils produce native plants that
provide food and cover for scaled and Gambel quail,
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mourning and white-winged dove, and pronghorn ante-
lope.

This association is not used for irrigated pasture or
crops. The potential for farming is low because of the
moderately rapid to rapid permeability, severe erosion
hazard, and lack of water in the immediate area. Since
the available water capacity of the soils is low, crops
would require a unique irrigation system. Any crops
grown should be permanent to reduce the hazard of
wind erosion.

PAE—Pena-Aztec Variant association, strongly
sloping. This association consists of areas of deep, well
drained soils. These soils occur in a regular and repeat-
ing pattern mainly on side slopes of pediments that have
been dissected by many deep, narrow drainageways.
The Pena soils are on the upper, more gently sloping
parts of the pediment slopes. The Aztec Variant soils are
on the lower, more sloping parts of the pediment slopes
and along the dissected drainageways. Mapped areas
are irregularly shaped and are 1,000 to 2,500 acres in
size. Individual areas of each soil are 40 to 75 acres in
size.

The Pena soils make up about 50 percent of the
association. Typically, the surface layer is dark grayish
brown loam about 7 inches thick. The next layer is
brown gravelly loam about 9 inches thick. The substra-
tum is very pale brown very gravelly loam to a depth of
more than 60 inches.

These soils are moderately calcareous in the surface
layer and strongly calcareous in the substratum. They
are moderately alkaline. Permeability is moderate, and
available water capacity is low.

The Aztec Variant soils make up about 15 percent of
the association. Typically, a desert pavement of about 5
percent cobbles and 95 percent gravel covers the sur-
face. The surface layer is pale brown gravelly fine sandy
loam about 8 inches thick. The upper 23 inches of the
substratum is very pale brown very gravelly sandy loam
that is high in gypsum. Below that, the substratum is very
pale brown very gravelly sandy loam to a depth of more
than 60 inches.

These soils are calcareous throughout and are moder-
ately alkaline. Permeability is moderately rapid below a
depth of 30 inches, and available water capacity is low.

Included in mapping are small intermingled areas of
Gypsum land generally near the Aztec Variant soils.
These areas of exposed gypsum have a desert pave-
ment. Also included are small intermingled areas of
Shanta and Gabaldon soils and alluvial soils. These soils
are adjacent to perennial and intermittent stream chan-
nels on bottom land and in depressions. A few small
areas of gravelly soils are on the terraces above the
flood plain. These soils formed in mixed alluvium weath-
ered from limestone and gypsiferous material. These in-
clusions make up 35 percent of this association. Individu-
al areas of these soils are smaller than 15 acres.
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The potential for grazing is moderate. Grazing man-
agement should maintain or improve the plant cover, let
litter accumulate, and prevent accelerated soil erosion.
These soils are fragile and erode rapidly if the plant
cover is removed.

Grazing should be managed to increase the production
and reproduction of the desirable grasses such as alkali
sacaton, plains lovegrass, sideoats grama, black grama,
and New Mexico feathergrass, a variety of palatable
forbs, and shrubs such as winterfat and fourwing salt-
bush. Periodically deferring grazing during the summer
growing season, July through September, improves the
vigor and reproduction of the warm season grasses such
as sideoats grama and black grama. Spring rest from
grazing encourages the growth of forbs and reproduction
of the cool-season grasses such as New Mexico feather-
grass. Fall and winter rest is beneficial to shrubs. Varying
the seasons of grazing and rest from year to year main-
tains a balanced plant community that provides high
quality forage all year. Continuous year-long grazing re-
sults in a plant community dominated by oneseed juni-
per, agave, algerita, wooly groundsel, tridens, threeawn,
and fluffgrass. Range in this condition is of little value for
grazing and is subject to accelerated soil erosion. Stock-
ing rates should be carefully balanced with forage pro-
duction.

Mechanical range seeding is not feasible on most of
this association because of slope. Selective mechanical
brush management is preferable to chemical, because it
preserves many beneficial plants. Practices used for in-
tensive grazing management, such as fencing, under-
ground pipelines, and livestock watering facilities, are
difficult and costly to install because of steepness of
slope and dissection of the landscape by many drain-
ageways. Gypsum in the Aztec Variant soils corrodes
steel pipelines. These structures must be carefully
planned onsite. Earthen dams and ponds should be
placed on included Shanta soils and similar soils adja-
cent to drainageways in depressional areas. Because of
the slopes and the variety of vegetation, the forage pro-
duced on this association can be most efficiently used
by combinations of goats, sheep, and cattle.

This association has very low potential for irrigated
crops. Some areas of included soils in bottom lands are
suitable for some types of farming and are being used
for small orchards and irrigated pasture where the areas
are large enough. Most of the bottom lands are too
narrow and the areas of suitable soil are too small for
irrigation to be feasible.

This association has moderate potential for wildlife
habitat. These soils produce native plants that provide
food and cover for scaled, harlequin, and Gambel quail
and wild turkey.

This association has moderate potential for urban de-
velopment. Slope limits construction of roads and
streets. This can be overcome by selecting areas that
are less sloping. The gravelly substratum of these soils
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limits some types of excavation. Corrosion of under-
ground utilities is a severe limitation, but the use of
noncorrodible materials eliminates this problem. The high
content of gypsum in the Aztec Variant soils creates a
problem for almost all types of construction. Formation
of pits as gypsum dissolves and instability of gypsiferous
material are the major limitations. Onsite investigation,
careful selection of foundation material, and good design
and careful installation help to overcome the problems
caused by gypsum.

PCB—Pena-Cale-Kerrick association, nearly level.
This association consists of areas of deep and moder-
ately deep, well drained soils. These soils occur in a
regular and repeating pattern in broad upland valleys
dissected by narrow, sometimes deep drainageways that
meander across the unit. The Pena soils are on the
sides of drainageways, and the Cale and Kerrick soils
are on the nondissected part of the upland valley floor
above and between the drainageways. These soils
formed in highly calcareous, medium textured alluvium
derived from limestone. Individual areas of each soil are
about 50 to 250 acres in size.

The deep Pena soils make up about 35 percent of the
association. Typically, the surface layer is dark grayish
brown silty clay loam about 9 inches thick. The next
layer is brown gravelly clay loam about 5 inches thick.
The substratum is white very gravelly silt loam to a depth
of more than 60 inches. The lime content of this layer is
very high.

These soils are strongly calcareous and moderately
alkaline. Permeability is moderate, and available water
capacity is low.

The deep Cale soils make up about 30 percent of the
association. Typically, the surface layer is dark grayish
brown silt loam about 6 inches thick. The subsoil is
about 39 inches thick. The upper part of the subsoil is
grayish brown silt loam, and the lower part is grayish
brown silty clay loam and brown clay loam. The substra-
tum is light brown loam to a depth of more than 60
inches.

These soils are moderately calcareous in the surface
layer and strongly calcareous below. They are mildly
alkaline to moderately alkaline. Permeability is moderate-
ly slow, and available water capacity is high.

The moderately deep Kerrick soils make up about 15
percent of the association. Typically, the surface layer is
brown silt loam about 9 inches thick. The subsoil is 16
inches thick. The upper pari of the subsoil is brown silt
loam, and the lower part is pale brown clay loam. Indur-
ated caliche is at a depth of 25 inches.

These soils are moderately calcareous throughout and
are moderately alkaline. Permeability is moderate, and
available water capacity is low.

Included in mapping are a few areas of Ector and
Deama soils adjacent to the limestone hills. Also includ-
ed are some areas of soils that are similar to Kerrick
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soils but that have indurated caliche above a depth of 20
inches and some areas of soils that are similar to Cale
soils but that have, below a depth of 40 inches, a layer
that is high in lime. These soils are associated with Cale
and Kerrick soils. Also included are areas of deep and
shallow, dark colored soils and small areas of gravelly
riverwash in the drainageways and small depressional
areas. The included soils make up about 20 percent of
the association.

Most areas of this association are used for grazing
and wildlife habitat.

Most parts of this unit have good potential for grazing.
Grazing management should improve or maintain the
plant cover, let litter accumulate, and prevent acceler-
ated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable grasses, such as si-
deoats grama, black grama, vine-mesquite, western
wheatgrass, green needlegrass, and a variety of palat-
able forbs and shrubs such as winterfat, Bigelow sage-
brush, and fourwing saltbush. Periodically deferring graz-
ing during the summer growing season, July through
September, improves the vigor and reproduction of the
warm-season grasses such as sideoats grama, black
grama, and vine-mesquite. Spring rest from grazing en-
courages growth of the forbs and reproduction of the
cool-season grasses such as western wheatgrass and
green needlegrass. Fall and winter rest is beneficial to
shrubs. Changing the seasons of grazing and rest from
year to year maintains a variety of vegetation that pro-
vides high quality forage all year. Continuous year-long
grazing results in a plant community of oneseed juniper,
pinyon pine, algerita, cholla, pricklypear, yucca, red
muhly, and creeping muhly (fig. 7). Range in this condi-
tion is of little value for grazing and is subject to acceler-
ated soil erosion.

The Cale and Pena soils, and to a lesser degree the
Kerrick soils, are all suitable for mechanical range seed-
ing. Adapted species include improved varieties of little
bluestem, sideoats grama, western wheatgrass, spike
muhly, blue grama, and black grama. Mechanical dozing,
root-cutting, and stacking of juniper and cholla is practi-
cal and reduces competition for sunlight and water with
forage species. Stacks of brush enhance quail habitat.
The spread of yucca can be checked by letting cows
graze while it is in flower in May and June. This soil is
suitable for intensive grazing management that includes
fencing, underground pipelines, and livestock watering
facilities. Lack of well water in this area limits grazing to
periods when pond water is available. All of the soils are
suitable for raintraps and artificial water catchments.
Ponds should be placed on the Cale soils or on included
deeper soils in the drainageways. Because of the great
variety of vegetation on this association, the forage can
be most efficiently used by combinations of cattle,
sheep, and goats.

SOIL SURVEY

This association has low potential for woodland. How-
ever, sparse stands of pinyon pine and oneseed juniper
grow in most areas.

This association has moderate potential for wildlife
habitat. These soils produce native plants that provide
food and cover for scaled and harlequin quail and wild
turkey.

This association has low potential for irrigation. Lack
of irrigation water, depth to the indurated layer in the
Kerrick soils, and gravel content of the Pena soils limit
irrigated farming.

This association has moderate to low potential for
most urban uses. Depth to the indurated layer in the
Kerrick soils and gravel content of the Pena soils are
limitations.

PDF—Pena Variant-Rock outcrop association,
steep. This association consists of areas of deep, well
drained soils and igneous outcrop. These areas occur in
a reguilar and repeating pattern on steep and very steep
mountain crests and sides, on narrow winding tops, on
nearly vertical escarpment fronts, and in narrow drain-
ageways (see cover). The Pena Variant soils are gener-
ally on the west-facing side slopes and some crests.
Rock outcrop occurs as escarpments, ledges, and talus
slopes throughout the unit and as a major escarpment
on the south and west sides of the area. The soils
formed in material weathered from volcanic rocks, pri-
marily andesite, latite, rhyolite, and associated tuff and
ash of the Sierra Blanca Series. Individual areas of each
part are 5 to 50 acres in size.

The Pena Variant soils make up about 60 percent of
the association. Typically, the surface layer is dark gray-
ish brown loam about 12 inches thick. The subsoil is
brown very gravelly loam about 13 inches thick. The
substratum is pale brown extremely gravelly sandy loam
to a depth of more than 60 inches. Gravel makes up
about 10 percent of the surface layer, 40 percent of the
subsoil, and 70 percent of the substratum. The substra-
tum contains some gypsum on the surfaces of rock frag-
ments.

These soils are strongly calcareous and moderately
alkaline throughout. Permeability is moderate, and availa-
ble water capacity is moderate.

Rock outcrop makes up about 25 percent of the asso-
ciation. It occurs as escarpments, rock bluffs, talus
slopes, ledges, and boulders throughout the area. The
rock is volcanic, primarily andesite, latite, and rhyolite. It
weathers quite readily on the north- and east-facing side
slopes and forms the major escarpments and bluffs on
the west- and south-facing side slopes.

Since runoff from Rock outcrop is rapid, excess water
pours onto the surrounding soils. This causes erosion
during the intense storms of summer. Most of the rock is
basic, but there are a few dikes and sills of acid intrusive
rock.
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Included in mapping are a few areas of gravelly loam
soils that are about 4 to 20 inches deep over bedrock.
These soils are primarily on the escarpment caps and
ridge crests. Also included are some areas of Gypsum
land and associated thin gravelly fine sandy loam soils
on the lower foothills and pediments. Gravelly and
cobbly arroyo bottoms dissect the unit. These inclusions
make up about 15 percent of the association.

This association is used for grazing and wildlife habi-
tat, and to a limited extent by a military observation post.
The potential for grazing is moderate. Grazing manage-
ment should maintain or improve the plant cover, let litter
accumulate, and prevent accelerated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses
such as black grama and sideoats grama and a variety
of palatable forbs on the Pena Variant soils. Periodically
deferring grazing during the summer growing season,
June through September, improves the vigor and repro-
duction of the grasses. Spring rest from grazing encour-
ages the forbs, and fall and winter rest is beneficial to
shrubs. Varying the seasons of grazing and rest from
year to year maintains a balanced plant community that
provides high quality forage all year. Continuous year-
long grazing resuits in a plant community dominated by
catclaw, various cacti, and fluffgrass. Range in this con-
dition is of little value for grazing and is subject to accel-
erated soil erosion.

Mechanical range seeding is not feasible on this asso-
ciation because of steep slopes and Rock outcrop. Prac-
tices involved in intensive grazing management, such as
fencing, underground pipelines, and livestock watering
facilities are difficult to install because of Rock outcrop
and boulders on the surface. A few wells are located in
the lower lying parts of this unit adjacent to the gravelly
bottom land in arroyos that dissect the unit. Properly
installed pipelines can distribute livestock water along
the drainageways. Earthen tanks are not suitable be-
cause the soils are porous and gravelly. Livestock can
be encouraged to use the higher lying areas by placing
salt and supplemental feed there. Because of the variety
of vegetation and steep slopes, the forage produced by
these soils is most efficiently used by combinations of
sheep, goats, and cattle.

The potential for wildiife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambel quail, mourning and white-winged
dove, mountain lion, mule deer, white-tailed deer, and
desert bighorn.

The potential for urban use or farming is low to very
low. The steep slopes and Rock outcrop severely limit
urban use and farming.

PEC—Philder very fine sandy loam, 0 to 9 percent
slopes. This well drained, calcareous soil is on nearly
level to gently rolling, rock-controlled uplands. The soil is
shallow over caliche. The landscape is mainly broad,
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partially dissected very old surfaces and low rolling hills.
The soil formed in eolian and upland alluvial sediments.
The original indurated caliche has been fractured, but
recementation has taken place in the upper 6 to 8
inches. The mapped areas are broad and somewhat
elongated and are 1,000 to 5,000 acres in size.

Typically, the surface layer is brown very fine sandy
loam about 4 inches thick. The subsoil is about 8 inches
thick. The upper part of the subsoil is brown sandy clay
loam, and the lower part is pale brown gravelly sandy
clay loam and contains about 30 percent indurated ca-
liche fragments. The upper 6 inches of the substratum is
pale brown extremely gravelly silt loam and contains 85
percent coarse fragments of indurated caliche. The next
11 inches is extremely hard, carbonate-cemented materi-
al. Below that, the substratum to a depth of more than
60 inches is white very gravelly silt loam that contains 55
percent coarse fragments.

Included with this soil in mapping are areas of Reyab
soils in narrow drainageways, Tencee soils on a few
south-facing side slopes, Armesa soils on deeper side
slopes, and Rock outcrop and Tencee soils on some
ridge crests. These inclusions make up about 15 percent
of any mapped area. Individual areas of these soils are
generally smaller than 20 acres.

This soil is slightly to strongly calcareous and mildly
alkaline to moderately alkaline. Permeability is moderate.
Available water capacity is very low, but since the indur-
ated caliche is at a depth of less than 20 inches, water
is held up on this contact and is available to many
plants.

Most areas of this soil are used for grazing or wildlife
habitat. Some areas are in a military reservation and are
used for missile impact sites.

This soil has high potential for grazing during years of
favorable rainfall. Grazing management should maintain
the plant cover, let litter accumulate, and prevent accel-
erated wind and water erosion.

Grazing should be managed to maintain the cover of
black grama, which is dominant, while encouraging in-
creased production of a variety of other grasses and
forbs. Deferring grazing during July, August, and Septem-
ber in one year out of four permits black grama and bush
muhly to maintain vigor and to reproduce. Spring defer-
ment encourages the forbs and greatly enhances the
cattle’s diet in spring. Fall and winter deferment benefits
the production and reproduction of browse species such
as fourwing saltbush, winterfat, and Mormon-tea, which
livestock relish in winter. Changing the season of grazing
and rest from year to year maintains a balanced plant
community that provides forage all year. Continuous
year-long grazing produces a cover predominantly of
black grama that eventually yields to low value plants
such as threeawn, sand dropseed, yucca, and creosote-
bush. This leaves the soil subject to wind erosion. The
spread of small soapweed yucca can be controlled by
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letting cows graze in May or June when the plants are in
flower.

Range seeding is only marginally successful on this
soil in most years, except in the extreme eastern part of
the survey area, where the probability that the soil will
receive enough precipitation within the needed period for
establishment of seedlings is small. The hard lime layer
at a shallow depth makes this soil unsuitable for earthen
ponds. Suitable sites for ponds can be found on the
included Reyab soils. The hard lime layer also makes
constructing fences and burying livestock pipelines diffi-
cult.

This soil has moderate potential for wildlife habitat.
This soil produces native plants that provide food and
cover for scaled quail, mourning and white-winged dove,
pronghorn antelope, and mule deer. Maintaining a proper
balance between shrubs, forbs, and grasses for food and
cover is important in managing this soil for wildlife habi-
tat. Water for wildlife is available and is most easily
developed on the included Reyab soils.

The shallow soil depth and hard lime layer limit under-
ground pipelines and stock water tanks. The lime layer
can be ripped with extreme difficulty. The rubble then
must be removed and the soil backfilled to keep the pipe
from being crushed.

The potential for farming is low because the soil is
shallow, but the potential is moderate for irrigated pas-
ture. Lack of water is the main limitation. Livestock water
is also limited. Most water storage facilities are on the
included Reyab soils.

The potential for urban use is low because of location.

PFB—Philder-Armesa assoclation, undulating. This
association consists of areas of well drained soils. The
soils are shallow over caliche or are deep. These soils
occur in a regular and repeating pattern on gently undu-
lating uplands and in some narrow drainageways. The
Philder soils are on the more sloping side slopes, and
the Armesa soils are in the more gently sloping parts of
the landscape. These soils formed in calcareous eolian
material and upland alluvium derived from limestone.
Mapped areas are mostly wide and irregularly shaped
and are 200 to 1,000 acres in size. Individual areas of
each soil are 100 to 500 acres.

The shallow Philder soils make up about 45 percent of
the association. Typically, the surface layer is brown very
fine sandy loam about 4 inches thick. The subsoil is
brown sandy clay loam about 8 inches thick. The upper
6 inches of the substratum is pale brown very gravelly
silt loam. The next 11 inches is an extremely hard layer
of carbonate-cemented material that completely restricts
water movement and root penetration. Below that, the
substratum is white very gravelly silt loam to a depth of
more than 60 inches.

These soils are strongly calcareous and moderately
alkaline. Permeablity is moderate, and available water
capacity is very low.

SOIL SURVEY

The deep Armesa soils make up about 40 percent of
this association. Typically, the surface layer is brown
very fine sandy loam about 3 inches thick. The subsoil is
brown silt loam about 15 inches thick. The substratum to
a depth of more than 60 inches is white silt loam that is
high in lime. Gravel strata or lenses of sandy loam are
common below a depth of 60 inches.

These soils are strongly calcareous throughout and
are moderately alkaline. Permeability is moderate, and
available water capacity is high.

included in mapping are a few areas of deep Reyab
and Tome soils. These soils are in small, narrow, scat-
tered drainageways. Also included are areas of Tencee
and Lozier soils, generally near limestone outcrops.
These included soils make up 15 percent of this associ-
ation. Individual areas of these soils are about 10 to 20
acres in size.

This association is used for grazing, wildlife habitat,
and watershed. Because most areas are in the military
reservation, use is restricted to grazing and wildlife habi-
tat.

The potential for grazing is high. Grazing management
should maintain the plant cover, let litter accumulate,
and prevent accelerated soil erosion.

Grazing should be managed to maintain the cover of
black grama, which is dominant, while encouraging in-
creased production of a variety of other grasses and
forbs. Deferring grazing during July, August, and Septem-
ber in one year out of four permits the black grama, bush
muhly, plains bristlegrass, and vine-mesquite to maintain
vigor and to reproduce. Spring deferment encourages
the forbs which greatly enhance the. cattle’s diet in
spring. Fall and winter rest from grazing benefits the
production and reproduction of browse species such as
fourwing saltbush, winterfat, and Mormon-tea, which live-
stock relish in winter. Changing the seasons of grazing
and rest from year to year maintains a balanced plant
community that provides quality forage all year. Continu-
ous grazing results in a deteriorated plant community.

Range seeding is only marginally successful on these
soils. Reliable precipitation data are not available. Seed-
ing is more feasible on the deeper Armesa soils than on
the Philder soils. Practices such as pipelines, earthen
ponds, and fencing are not practical on the Philder soils
because of the thick, hard lime layer at a shallow depth.
These practices can be applied on the Armesa soils.
Earthen ponds should be placed in the deeper soils in
the small drainageways scattered throughout this associ-
ation.

This association has moderate potential for wildlife
habitat. These soils produce native plants that provide
food and cover for scaled quail, mourning and white-
winged dove, pronghorn antelope, and mule deer.

Developing available water and maintaining a balanced
community of shrubs, forbs, and grasses for cover and
food is important in managing this association for a vari-
ety of wildlife.
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Moderate shrink-swell potential and low strength limit
use of the Armesa soils for urban development.

If irrigation water were available, the Armesa soils
would have moderate potential for farming.

PGB—Pintura-Dona Ana complex, 0 to 5 percent
slopes. This complex consists of large areas of deep,
well drained and somewhat excessively drained soils.
These soils are so intermingled that they could not be
separated on the low detail map. This complex is on
nearly level to undulating, medium textured and coarse
textured dunes and the areas between the dunes (fig. 8).
Slope on the sides of the coppice dunes is as steep as
80 percent or more. The Pintura soil is on the partly
stabilized coppice dunes, and the Dona Ana soil is be-
tween the dunes. The soils formed in medium textured to
coarse textured eolian material and local alluvial sedi-
ment. Mapped areas are wide and somewhat elongated
and are 15,000 to 25,000 acres in size. A few irregularly
shaped areas are smaller than 1,000 acres.

The somewhat excessively drained Pintura loamy fine
sand makes up about 45 percent of each mapped area.
Typically, the surface layer is light reddish brown loamy
fine sand about 12 inches thick. The substratum is light
reddish brown fine sand and loamy fine sand to a depth
of more than 60 inches.

This soil is slightly calcareous and mildly alkaline
throughout. Permeability is rapid, and available water ca-
pacity is low.

The well drained Dona Ana fine sandy loam makes up
about 35 percent of each mapped area. Typically, the
surface layer is reddish brown fine sandy loam about 3
inches thick. The subsoil is reddish brown sandy clay
loam about 18 inches thick. The substratum is pinkish
gray sandy clay loam and light reddish brown sandy
loam to a depth of more than 60 inches.

This soil is strongly calcareous and moderately alka-
line throughout. Permeability is moderate, and available
water capacity is high. ,

Included with this complex in mapping are small areas
of Berino and Onite soils in depressional areas between
the dunes. Also included are areas of Bluepoint soils on
the sides of some dunes and small stabilized pockets
throughout the area, small areas of Mimbres soils in old
relic playa lake bottoms, and Holloman soils on the
northern fringe of mapped areas. These soils formed in
coarse and medium textured eolian and alluvial sedi-
ment. These soils make up about 20 percent of this
complex.

The potential for grazing is low. Grazing management
should improve or maintain the plant cover, let litter
accumulate, and prevent accelerated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses
such as black grama, bush muhly, plains bristiegrass,
and giant dropseed; forbs such as globemallow, croton,
and blanketflower; and shrubs such as Mormon-tea and

39

fourwing saltbush. Periodically deferring grazing during
the summer growing season, June through September,
improves the vigor and reproduction of the grasses.
Spring rest from grazing encourages the forbs, and fall
and winter rest benefits shrubs. The previous year's
growth should be left standing during the windy season,
February through May, to prevent excessive wind ero-
sion. Varying the seasons of grazing and rest from year
to year maintains a balanced plant community that pro-
vides quality forage all year. Continuous year-long graz-
ing results in a plant community dominated by mesquite,
sand sagebrush, yucca, American tarbush, broom
snakeweed, and threeawn. Range in this condition is of
little value for grazing and is subject to accelerated wind
erosion.

Mechanical range seeding is not feasible on this com-
plex because of the small probability that the area will
receive enough precipitation for establishment of seed-
lings. Chemical brush management is preferable to me-
chanical because of the difficulty of establishing new
vegetation on disturbed ground. The spread of yucca
can be checked by letting cows graze while the plants
are in flower in May and June. Intensive grazing manage-
ment that includes fencing, underground plastic pipe-
lines, and livestock watering facilities is feasible. Earthen
pit tanks can be constructed satisfactorily on the includ-
ed Mimbres soils.

The forage and browse produced on this complex is
coarse and is most efficiently used by mature cows.

This complex has low to moderate potential for wildlife
habitat. These soils produce native plants that provide
food and cover for scaled and Gambe! quail, mourning
and white-winged dove, and pronghorn antelope.

This complex has low potential for farming. Low availa-
ble water capacity and droughtiness can be overcome by
frequent irrigation. Only drip or sprinkler systems are
suitable. The wind erosion hazard is very severe if these
soils are cultivated.

PHB—Pintura-Tome-Dona Ana complex, 0 to 5 per-
cent slopes. This complex consists of small to medium-
sized areas of deep, somewhat excessively drained and
well drained soils. These soils are so intermingled that
they could not be separated on the low detail map. This
complex is on large, eroding sand dunes with steep
sides, on relic lake beds underlain by gypsiferous lacus-
trine sediment, and in areas of medium textured material
between dunes. The Pintura soil is on the dunes, the
Tome soil is on the old relic lake beds, and the Dona
Ana soil is between the dunes. Mapped areas are irregu-
larly shaped and are 600 to 6,000 acres in size. Individu-
al areas of each part range from a fraction of an acre of
Pintura soil to as much as 50 acres of Tome soil.

The somewhat excessively drained Pintura loamy fine
sand makes up about 30 percent of each mapped area.
Typically, the surface layer is light reddish brown loamy
fine sand about 12 inches thick. The substratum is light
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reddish brown fine sand and loamy fine sand to a depth
of more than 60 inches.

This soil is slightly calcareous and mildly alkaline to
moderately alkaline throughout. Permeability is rapid, and
available water capacity is low.

The well drained Tome very fine sandy loam makes up
about 25 percent of each mapped area. Typically, the
surface layer is pale brown very fine sandy loam about 5
inches thick. The next layer is pale brown silt loam about
9 inches thick. The substratum is pale brown silty clay
loam to a depth of 40 inches. Below that, the substratum
is highly stratified, gypsiferous lake bed sediment.

This soil is moderately to strongly calcareous and
moderately alkaline throughout. Permeability is moder-
ately slow, and available water capacity is high.

The well drained Dona Ana fine sandy loam makes up
about 20 percent of each mapped area. Typically, the
surface layer is reddish brown fine sandy loam about 3
inches thick. The subsoil is reddish brown sandy clay
loam about 18 inches thick. The substratum is pinkish
gray sandy clay loam and light reddish brown sandy
loam to a depth of more than 60 inches.

This soil is strongly calcareous and moderately alka-
line throughout. Permeablity is moderate, and available
water capacity is high.

Included with this complex in mapping are small areas
of Holloman soils contiguous to the playa lakes in areas
where gypsum is near the surface. Also included are
small areas of Wink and Berino soils in the more gently
sloping areas contiguous to the Dona Ana soil and areas
of Bluepoint soils on coppice dunes. These soils make
up 25 percent of this complex.

The potential of this complex for grazing is moderate.
Grazing management should improve or maintain the
plant cover, let litter accumulate, and prevent acceler-
ated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses
such as black grama, bush muhly, plains bristlegrass,
and giant dropseed; forbs such as globemallow, croton,
and blanketflower; and shrubs such as winterfat, fourw-
ing saltbush, and Mormon-tea. Periodically deferring
grazing during the summer growing season, June
through September, improves the vigor and reproduction
of the grasses. Spring rest from grazing encourages the
forbs, and fall and winter rest is beneficial to shrubs. The
previous year's growth should be left standing during the
windy season, February through May, to prevent exces-
sive wind erosion. Varying the seasons of grazing and
rest from year to year maintains a balanced plant com-
munity that provides high quality forage all year. Continu-
ous year-long grazing results in a plant community domi-
nated by mesquite, sand sagebrush, yucca, broom
snakeweed, threeawn, burrograss, and annual weeds.
Range in this condition is of little value for grazing and is
subject to accelerated wind erosion.

SOIL SURVEY

Mechanical range seeding is not feasible on this com-
plex because of the small probabilitiy that the area will
receive enough precipitation for establishment of seed-
lings. Chemical brush management is preferable to me-
chanical because of the difficulty of establishing new
vegetation on disturbed ground. The spread of yucca
can be checked by letting cows graze while it is in flower
in May and June. Intensive grazing management that
includes fencing, underground plastic: pipelines, and live-
stock watering facilities is feasible throughout the com-
plex. Earthen pit tanks can be constructed on the Tome
and Dona Ana soils after onsite investigation to locate
and avoid layers of gypsum or coarse sand. Most of the
forage and browse produced on this complex is coarse
and is most efficiently used by mature cows.

Since most areas of this complex are on military land,
use is restricted. There are few limitations for such uses
as buildings and roads. The hazard of wind erosion is
the most severe limitation for any type of construction
that disturbs the surface. If buildings are constructed,
lawns are difficult to establish unless the soil is seeded,
mulched, and irrigated as soon as possible after the
surface is disturbed. The mulch should be maintained
until a plant cover is established. Windbreaks should be
planted as soon as possible after a site is disturbed;
however, they take several years to become established
and much damage can occur unless other precautions
are taken. The shoulders of roads should also be
seeded, mulched, and watered until a plant cover is
established. The Dona Ana and Tome soils are moder-
ately limited for buildings and roads by the shrink-swell
potential of the soils. Good design and good foundation
material easily overcome this limitation.

The potential for wildlife habitat is moderate to high.
These soils produce native plants that provide food and
cover for scaled and Gambel quail, mourning and white-
winged dove, pronghorn antelope, and mule deer.

This complex is not suitable for farming because it has
very severe hazard of wind erosion if the plant cover is
removed.

POB—Prelo siit loam, 0 to 3 percent slopes. This
deep, well drained soil is on broad flood plains and lower
parts of alluvial fans and pediments terminating on the
basin floor. Slopes are smooth and level or slightly con-
cave. Some areas have hummocks 1 to 3 feet high.
Slope of the hummocks is 20 to 80 percent, and they
make up about 10 percent of the area of some delinea-
tions. Individual areas are 1,200 to 2,500 acres in size.

Typically, the surface layer is reddish brown silt l1oam
and silty clay loam about 8 inches thick. The subsoil is
reddish brown silty clay loam about 24 inches thick. The
lower part contains a few crystals and soft masses of
gypsum. The substratum is reddish brown silty clay loam
to a depth of more than 60 inches. It contains gypsum
crystals, masses, and nodules.
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Included with this soil in mapping are areas of Largo,
Alamogordo, Tome, and Mimbres soils. These soils
make up about 15 percent of each delineation. Also
included are some areas of exposed gypsum. Individual
areas of these soils are 0.5 to 30 acres in size.

This soil is moderately calcareous to strongly calcare-
ous and moderately alkaline. Permeability is moderately
slow, and available water capacity is high.

This soil is used extensively for irrigated crops and
pasture, urban development, and grazing.

The potential for grazing is moderate to high. Grazing
management should maintain or improve the plant cover,
let litter accumulate, and prevent accelerated soil ero-
sion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses,
such as alkali sacaton, tobosa, twoflower trichloris, and
bush muhly, and a variety of palatable forbs. Periodically
deferring grazing during the summer growing season,
June through September, improves the vigor and repro-
duction of the grasses. This period is also the most
opportune time to graze tobosa intensively for maximum
use while it is green and growing. Spring rest from graz-
ing encourages the forbs, and fall and winter rest is
beneficial to shrubs. Varying the seasons of grazing and
rest from year to year maintains a balanced plant com-
munity that provides high quality forage all year. Continu-
ous year-long grazing results in a plant community domi-
nated by mesquite, creosotebush, tarbush, condalia,
yucca, threeawn, burrograss, and fluffgrass. Range in
this condition is of little value for grazing and is subject
to accelerated soil erosion.

Mechanical range seeding is not feasible on this soil
because of the small probability that the area will receive
enough precipitation for establishment of seedlings.
Chemica! brush management is preferable to mechanical
because of the difficulty of establishing new vegetation
on disturbed ground. The spread of yucca can be
checked by letting cows graze while it is in flower in May
and June. Intensive grazing management that includes
fencing, underground plastic pipelines, and livestock wa-
tering facilities is feasible on this soil. Earthen dams and
ponds can be constructed but quickiy fill with sediment.

Much of this area has undergone urbanization and
more is being subdivided into single dwelling lots and
ranchettes 5 to 20 acres in size. Small areas of this soil
receive overflow from surrounding areas. If these areas
are not protected, the flooding restricts development. In
protecting the areas, the water should not be diverted
onto areas where it will cause erosion. Moderately slow
permeablity limits septic tank filter fields. They must be
made larger to properly dispose of effluent. Many filter
fields should not be concentrated in a small area, be-
cause saturation of the surface layer creates health haz-
ards and may cause slippage around foundations. The
shrink-swell potential is moderate and can be overcome
by proper design.
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The potential for wildlife habitat is high. This soil pro-
duces native plants that provide food and cover for
scaled and Gambel quail and mourning and white-
winged dove.

The potential for farming is high to moderate. The
gypsum in the substratum affects available water capac-
ity and causes the substratum to be saline. Deep-rooted
crops can be grown if they are adapted to salinity.
Grasses and cereal grains can be grown easily. Sprinkler
systems for irrigation conserve water but can cause a
build-up of surface salts if the soil is underirrigated. Al-
falfa does well on this soil but can be affected by the
gypsum, which varies in concentration with depth. The
gypsum content ranges from 5 to 15 percent.

RAB—Reakor-Tome-Tencee association, gently
sloping. This association consists of areas of deep and
shallow, well drained soils. These soils occur in a regular
and repeating pattern in narrow to wide alluvial valleys
and on lower parts of side slopes of pediments. The
Reakor soils are on the edges of alluvial bottom land.
The Tome soils are on the center and more level parts
of the alluvial bottom land. The Tencee soils are on the
pediment side slopes. These soils formed in highly cal-
careous sediment derived from limestone. Mapped areas
conform to the shape of the valley and are elongated
and oriented with the drainage pattern. They are 150
acres to more than 5,000 acres in size. Individual areas
of each soil are 40 to 150 acres in size, but since they
are elongated they may be in very narrow bands.

The deep Reakor soils make up about 35 percent of
the association. Typically, the surface layer is light
brownish gray silt loam about 4 inches thick. The subsoil
is pale brown silt loam about 24 inches thick. The sub-
stratum is white silt loam to a depth of more than 60
inches. In some areas the profile contains more than 15
percent hard carbonate nodules.

These soils are moderately alkaline and strongly cal-
careous throughout. Permeability is moderate, and avail-
able water capacity is high.

The deep Tome soils make up about 30 percent of
this association. Typically, the surface layer is pale
brown silt foam about 6 inches thick. Below that, the soil
to a depth of more than 60 inches is pale brown, weakly
stratified silt loam and thin lenses of very fine sandy
loam and some segregations of soft lime.

These soils are calcareous throughout and moderately
alkaline. Permeability is moderately slow, and available
water capacity is high.

The shallow Tencee soils make up about 20 percent
of this association. Typically, the upper 15 inches of the
soil is light brownish gray and very pale brown very
gravelly sandy loam that is 45 to 65 percent gravel. The
next 10 inches is an indurated lime layer that is impervi-
ous to roots and water. Below that, the substratum is
white extremely cobbly loam to a depth of more than 60
inches.
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These soils are strongly calcareous throughout and
moderately alkaline. Permeability is moderate, and avail-
able water capacity is very low. These soils are normally
drier than the other soils in the association. Because
these soils slope more strongly than the other soils,
water runs off them.

Included in mapping are a few areas of lLozier soils
and soils that are similar to Tencee soils but that have
indurated caliche at a depth of 30 inches. These soils
are intermixed with Tencee soils in the steeper parts of
the area. Also included are areas of deep, very gravelly
soils near the drainageways and riverwash in the wider
drainageways. The included soils make up about 15 per-
cent of this association.

Most areas of this association are used for grazing
and wildlife habitat.

Some areas have moderate potential for grazing, but
other areas have degraded to poor potential and only
sparse stands of creosotebush. Grazing management
should maintain the plant cover, let litter accumulate,
and prevent accelerated soil erosion.

Grazing should be managed to increase the composi-
tion and production of the perennial warm-season
grasses such as sideoats grama, black grama, and alkali
sacaton. Winterfat is valuable browse for sheep and
cattle in winter. Periodically deferring grazing during July,
August, and September enables these grasses to im-
prove in vigor and reproduction. Fall and winter rest is
beneficial to winterfat. Grazing cattle in May and June
when yucca is in flower helps to control the spread of
yucca. The flower stalks are an important source of
vitamin A and protein in spring before grasses begin to
grow. The best improvement in vigor and compaosition is
achieved by varying the season of grazing from year to
year. Continuous year-long grazing results in stands
dominated by creosotebush and American tarbush and
subject to excessive soil erosion.

The Reakor and Tome soils are suitable for mechani-
cal seeding, but the probability that the area will receive
enough precipitation for establishment of seedlings is not
dependable or predictable. In experiments, brush-infest-
ed range has been successfully rehabilitated by root-
plowing, basin pitting, drilling, and brush mulching all in a
single operation. The Reakor and Tome soils are suit-
able for fencing, pipelines, and watering facilities for im-
proved grazing management. Burning in late winter and
early spring reduces brush and improves the composition
of forage. The shallow Tencee soils are not suitable for
mechanical manipulation, fencing, livestock pipelines, or
watering facilities.

The Reakor and Tome soils have high potential for
irrigated crops and irrigated pasture. The limiting factor is
the availabiliy of water. If a cheap source of water is
found, these soils will produce quite well. Also, since
much of this association is on State and Federal land,
use is restricted. The Tencee soils are not suitable for
farming because they are shallow and very gravelly.
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The potential for wildlife habitat is low. These soils
produce native plants that provide food and cover for
scaled and Gambel quail, mourning and white-winged
dove, and pronghorn antelope. Maintaining a balanced
community of shrubs, perennial and annual grasses, and
forbs for food and cover is important in managing this
association for wildlife habitat.

Because of its location, this association has low poten-
tial for urban use. The Reakor soils have no severe
fimitation for most urban uses. The Tencee soils are
severely limited for most urban and other uses because
they are very gravelly and have an indurated lime layer
at a depth of 15 inches. The Tome soils are subject to
infrequent overflow from surrounding soils. Homesites,
roads, and other structures should be protected from this
flooding.

REB-—Reeves Variant-Shanta association, gently
sloping. This association consists of deep, well drained
soils. These soils occur in a regular and repeating pat-
tern on relic gently sloping alluvial pediments above the
present valley floor (fig. 9). This area contains depres-
sions, uplands, and narrow dissected drainageways. The
Reeves Variant soils are primarily on the uplands, and
the Shanta soils are in the depressions and lower ter-
races. These soils formed in both gypsiferous sediment
and finer textured alluvium. The Shanta soils receive
additional runon water from surrounding soils of the as-
sociation. Mapped areas are irregular in shape and are
840 to 1,000 acres in size. Individual areas of each soil
are 40 to 80 acres in size.

The Reeves Variant soils make up about 55 percent of
the association. Typically, the surface layer is brown very
fine sandy loam about 7 inches thick. The upper part of
the subsoil is pale brown loam about 5 inches thick; the
lower part is pink silt loam about 4 inches thick. The
lower part contains a few segregations of gypsum. The
upper 13 inches of the substratum is pink loam that is
very high in gypsum. Below that, the substratum is light
brown clay loam to a depth of more than 60 inches.
Discontinuous cemented and laminated fragments of
gypsum are in this part of the substratum, and gypsum
content decreases with depth.

These soils are strongly calcareous and moderately
alkaline. Permeability is moderate, and available water
capacity is moderate to low.

The Shanta soils make up about 25 percent of this
association. Typically, the surface layer is dark brown
loam about 13 inches thick. The upper 14 inches of the
substratum is dark brown silt loam. Below that, the sub-
stratum is brown sandy loam to a depth of more than 60
inches. The substratum is stratified with thin lenses of
very fine sandy loam and clay loam.

These soils are noncalcareous in some part of the
surface layer and calcareous throughout the lower
layers. They are mildly alkaline to moderately alkaline.
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Permeability is moderate, and available water capacity is
moderate.

Included in mapping are a few areas of soils that have
a strongly cemented gypsum layer. These soils make up
about 18 percent of each mapped area. Very gravelly

- soils and bottom land in arroyos make up 2 percent of
the association. Individual areas of these inclusions are
generally smaller than 10 acres.

This association is used for grazing and wildlife habi-
tat.

The potential for grazing is moderate to high. Grazing
management should improve or maintain the plant cover,
let litter accumulate, and prevent accelerated soil ero-
sion.

Grazing should be managed to increase the production
and reproduction of the desirable grasses such as si-
deoats grama, black grama, alkali sacaton, and bush
muhly and a variety of palatable forbs and shrubs such
as winterfat. Periodically deferring grazing during the
summer growing season, July through September, im-
proves the vigor of the warm-season grasses such as
sideoats grama and permits them to reproduce. Spring
rest from grazing encourages the forbs. Fall and winter
rest is beneficial to shrubs such as winterfat. Varying the
seasons of grazing and rest from year to year maintains
a balanced plant community that provides high quality
forage all year. Continuous year-long grazing results in a
plant community dominated by mesquite, yucca, cacti,
broom snakeweed, ring muhly, fluffgrass, and annuals.
Range in this condition is of little value for grazing and is
subject to accelerated soil erosion.

Mechanical range seeding is feasible throughout but is
more successful on the Shanta soils. Adapted species
include improved varieties of little bluestem, sideoats
grama, and black grama. Grazing management that in-
cludes fencing, pipelines, livestock watering facilities,
earthen ponds, and dams is suitable on the Shanta soils.
Because of the corrosivity of the gypsiferous subsoil,
underground pipelines and watering facilities in the
Reeves Variant soils should be made of noncorrodible
materials. Earthen dams and ponds are not well suited
to the Reeves Variant soils because of the tendency of
the gypsum to dissolve away. Mechanical rootcutting and
stacking of cholla is feasible on both soils. The spread of
yucca can be checked by letting cows graze in May and
June while yucca is in flower.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambel quail, mourning and white-winged
dove, band-tailed pigeons, mule deer, white-tailed deer,
turkey, and bear.

The Shanta soils have no major limitation for farming,
grazing, urban uses, or recreation. The Reeves Variant
soils have a gypsiferous substratum. The gypsum limits
earthen stock water tanks because of the tendency of
gypsum to dissolve. It limits foundations because of low
strength, and it is corrosive to steel pipe and concrete.
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RFA—Reyab-Armesa association, gently sloping.
This association consists of areas of deep, well drained
soils. These soils occur in a regular and repeating pat-
tern in depressional drainageways and on adjacent short
pediments and alluvial fans. The nearly level Reyab soils
are in the depressional drainageways, and the gently
sloping Armesa soils are on the short pediments. These
soils formed in calcareous eolian material and upland
alluvial sediment derived primarily from limestone.
Mapped areas are mostly long and narrow and are 200
to 1,000 acres in size. Individual areas of each soil are
20 to 300 acres.

The Reyab soils make up about 60 percent of the
association. Typically, the surface layer is light gray loam
about 4 inches thick. The subsoil is light gray and very
pale brown silt loam about 21 inches thick. The substra-
tum is very pale brown silt loam to a depth of more than
60 inches.

These soils are strongly calcareous throughout and
moderately alkaline. Permeability is moderately slow, and
available water capacity is high.

The Armesa soils make up about 35 percent of the
association. Typically, the surface layer is brown very
fine sandy loam about 3 inches thick. The subsoil is
brown loam about 15 inches thick. The substratum to a
depth of more than 60 inches is very pale brown silt
loam that is high in lime. The substratum is massive but
does not restrict penetration of roots.

These soils are strongly calcareous throughout and
moderately alkaline. Permeability is moderate, and avail-
able water capacity is high. Some hard lenses of indurat-
ed caliche are in some parts of the substratum in places.

Included in mapping are a few areas of Philder soils,
Lozier soils, and Rock outcrop. These inclusions are on
the steeper side slopes. The Rock outcrop is bedded
limestone. The inclusions make up 5 percent of this
association. Individual areas are 2 to 10 acres in size.

All areas of this association are used for grazing and
wildlife habitat. Because most areas of this association
are on military reservations, use is restricted.

This association has high potential for grazing. Grazing
management should maintain the plant cover, let litter
accumulate, and prevent accelerated soil erosion.

Grazing on Reyab soils should be managed to in-
crease the palatable, high producing grasses such as
giant sacaton, alkali sacaton, cane bluestem, Arizona
cottontop, twoflower trichloris, and white tridens. Some
areas receive overflow water from adjoining areas. This
water increases production and enables the soils to sup-
port a green vegetation during July, August, and Septem-
ber. Burning on these overflow areas in February and
deferring grazing until summer every other year helps to
remove coarse unused stalks and increases the palat-
ability and useability of giant sacaton. The feasibility of
burning depends on locating overflow areas large
enough to be economical to fence and manage inten-
sively. Laws, regulations, and precautions must be fol-
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lowed when burning. Continouus year-long grazing re-
sults in a site dominated by American tarbush and low-
value grasses. Range in this condition is subject to ac-
celerated soil erosion and increased production of sedi-
ment.

Grazing on the Armesa soils should be managed to
increase the composition, vigor, and production of black
grama, blue grama, vine-mesquite, and sideoats grama
as well as palatable forbs and browse. Periodically defer-
ring grazing during the growing season, July through
September, allows the grasses to improve in vigor and
reproduction. Spring deferment is beneficial to the forbs,
and fall and winter rest from grazing encourages vigor
and reproduction of shrubs such as winterfat and fourw-
ing saltbush. Varying the seasons of grazing and rest
from year to year maintains a balanced plant community
that provides quality forage all year.

Range seeding is only marginally successful on this
association. Reliable precipitation records are not availa-
ble. The soils are suitable for fencing, chemical and
mechanical brush management, and livestock watering
facilities. Earthen ponds for livestock and wildlife water
should be placed on the Reyab soils in the drain-
ageways. Livestock watering facilities using pipelines
should be placed on the Armesa soils for better distribu-
tion of livestock and uniformity of grazing patterns.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled quail, mourning and white-winged dove, and
pronghorn antelope. Maintaining a balanced community
of shrubs, forbs, and grasses for food and cover and
providing water are important in managing this associ-
ation for wildlife habitat.

It irrigation water were available, the potential for row
crops and pasture would be high. Since the military con-
trols most of the area, uses other than military, grazing,
or wildlife habitat are severely restricted.

ROG-—Rock outcrop, 20 to 65 percent slopes. This
low detail map unit is on steep and very steep mountain-
sides dissected by many drainageways. The rock is pri-
marily intrusive igneous dikes and sills of rhyolite, syen-
ite, and monzonite as individual mountain peaks or mesa
sides in the Cornudas Mountains and intermixed with
limestone in the Jarilla Mountains. Cornudas Mountain
consists of huge boulders or rounded dikes of rhyolite
and is unique to the area because of its unusual shape
and composition. Mapped areas are 1,500 to 4,000
acres in size.

Included in mapping are small areas of Lozier and
Tencee soils at the lower elevations near limestone hills
and areas of shallow, very gravelly, dark colored soils in
the Cornudas Mountains. These soils make up less than
20 percent of any mapped area. Individual areas of
these soils are smaller than 1 acre. The mantle of loose
soil material, sediment, and broken rock that overlies
solid rock varies in thickness from less than 1 inch in the
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steep areas to about 10 inches in less sloping areas.
Loose gravel and cobbles are common on all slopes.

Rock outcrop has no potential for urban use or farm-
ing because of the steep slopes and scattered pockets
of thin soils. The only grazing is incidental use by goats
and sheep in conjunction with adjacent areas. Because
of the sparse vegetation and lack of water, regular graz-
ing is not feasible.

The potential for wildlife habitat and esthetic use is
high. Mule deer, scaled quail, various hawks, and many
species of song birds and rodents are common. Bob-
cats, coyotes, and a few mountain lions also use these
areas. Because vegetation is scarce, all browsing and
grazing animals are in direct competition for existing
forage. Management for wildlife habitat includes main-
taining the existing shrubs, forbs, and grasses by exclud-
ing domestic livestock. Establishing wildlife watering
areas and planting shrubs in favorable years increase
the carrying capacity of the wildlife habitat.

RPG—Rock outcrop-Deama complex, 40 to 150
percent slopes. This complex consists of areas of very
steep to extremely steep Rock outcrop and shallow, well
drained soils on canyon sides. Elevation ranges from
4,500 to 5,500 feet. The soil formed in residuum derived
from limestone.

Rock outcrop makes up about 60 percent of this com-
plex. It is fractured limestone and dolomite. Some soil
material is in the fractures.

Deama cobbly loam makes up 30 percent of this com-
plex. Typically, the surface layer is brown cobbly loam
about 4 inches thick. The substratum is dark grayish
brown very gravelly clay loam about 10 inches thick.
Fractured limestone bedrock is at a depth of 14 inches.

The effective rooting depth of this soil is less than 20
inches. Permeability is moderate, and available water
capacity is very low. Surface runoff is high, and the
erosion hazard is severe.

Included in mapping are small areas of Lozier and
Pena soils. The Lozier soils are on ridgetops, and the
Pena soils are on sides of drainageways. These included
soils make up about 10 percent of the complex.

Management is limited by steep slopes and shallow
soil depth. The natural vegetation on this complex is
juniper-pinyon woodland with scattered live oak and an
understory of grasses, forbs, and shrubs. The severe
erosion hazard precludes management. This complex
provides habitat for mule deer.

RRF—Rock outcrop-Lozier complex, 20 to 65 per-
cent slopes. This complex consists of areas of Rock
outcrop and shallow, well drained Lozier soil. These
areas are so intermingled that they could not be separat-
ed on the low detail map. This complex is on steep sides
of limestone-controlled hills. Mapped areas are narrow
and elongated and are 640 to more than 4,000 acres in
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size. Individual areas of each part are 10 to 20 acres in
size.

Rock outcrop makes up about 50 percent of each
mapped area. The outcrop is limestone bedrock in the
form of cat-step escarpments or shelves. Some fractur-
ing has occurred in the bedrock. Colluvium has accumu-
lated at the base of some of the steeper slopes.

Runoff is rapid on Rock outcrop. Water flows onto the
surrounding soils and accelerates erosion there.

The Lozier very gravelly loam makes up about 35
percent of each mapped area. Typically, the surface
layer is light gray very gravelly silt loam and light brown-
ish gray very gravelly loam about 7 inches thick. The
substratum is white extremely gravelly silty clay loam
that is high in lime. Limestone bedrock is at a depth of
about 15 inches.

This soil is severely eroded in some areas and is only
a thin mantle over limestone bedrock. Permeability is
moderate, and available water capacity is very low.

Included with this complex in mapping are intermingled
areas of Reakor, Tome, and Tencee soils generally
smaller than 40 acres. The Reakor and Tome soils are
primarily in or contiguous to the narrow drainageways.
The Tencee soils are on the lower part of side slopes of
pediments contiguous to the drainageways. Areas of
Bluepoint soils occur in some mapped areas adjacent to
playa lake beds in the western part of the survey area.
These soils are more than 80 inches deep in some
areas. In some areas severe erosion has taken place,
leaving as much as 80 percent Rock outcrop and the
rest a very thin mantle of soil. These areas are too small
to separate on the low detail map. These areas are so
severely degraded that even excluding livestock would
do little to improve the condition. Inclusions make up
about 15 percent of the complex.

This complex has moderate potential for grazing. Graz-
ing management should maintain the plant cover and
prevent erosion.

Rock outcrop does not support significant vegetation
for livestock or large animals, but it sheds water onto
adjacent soils increasing the effective moisture on the
adjacent soils.

Grazing on the Lozier soil should be managed to im-
prove composition and increase production of the warm-
season perennial grasses such as black grama, sideoats
grama, green sprangletop, and plains bristlegrass. Fre-
quently deferring grazing during July, August, and Sep-
tember allows these grasses to improve in vigor and to
reproduce.

The shallow soil depth and Rock outcrop limit the
feasibility of fencing, pipelines, and water storage facili-
ties to control distribution of livestock.

The potential for wildlife habitat is low to moderate.
This compiex produces native plants that provide food
and cover for scaled quail, mourning dove, mule deer,
and desert bighorn. Barbary sheep have been introduced
on this unit.
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This complex has very low potential for urban use or
farming because of the shallow soil depth, Rock outcrop,
and steep or very steep slopes.

RTE—Rock outcrop-Tortugas-Ustifluvents com-
plex, 0 to 80 percent slopes. This complex consists of
areas of gently sloping to extremely steep, shallow and
deep, well drained soils and Rock outcrop on bottom
land in canyons, benchlike canyon walls, and escarp-
ments. Elevation ranges from 4,900 to 6,500 feet. The
Tortugas soil has slopes of 5 to 40 percent, and the
Ustifluvents have slopes of 0 to 15 percent. The Tortu-
gas soil formed in residuum derived from interbedded
sandstone, limestone, and dolomite. Ustifluvents formed
in material weathered from mixed alluvium on bottom
land in narrow canyons.

Rock outcrop makes up about 50 percent of this com-
plex. It consists of benchlike canyon walls and ledges of
interbedded sandstone, limestone, and dolomite. In
places the bedrock is fractured enough that plant roots
penetrate the cracks.

The shallow Tortugas very cobbly loam makes up 30
percent of this complex. Typically, the upper 4 inches of
the surface layer is dark grayish brown very cobbly loam,
and the lower 6 inches is dark grayish brown cobbly clay
loam. Fractured limestone, dolomite, and sandstone bed-
rock is at a depth of 10 inches. Soil material is in the
fractures.

Effective rooting depth of this soil is 20 inches or less.
Some roots penetrate fractures in the bedrock. Perme-
ability is moderate, and available water capacity is very
low. The erosion hazard is severe.

The deep Ustifluvents make up 20 percent of the
complex. They are variable. The surface layer is light
brown, pale brown, or brown gravelly loam, very gravelly
loam, cobbly loam, or very cobbly loam. The underlying
layers are reddish brown, brown, or strong brown very
gravelly loam or very cobbly sandy clay loam.

These soils are subject to flooding. Depth to the water
table varies according to the time of the year. Other
properties are variable.

The canyon sides offer littie chance for management
because of the Rock outcrop and steep slopes. These
areas are scenic. Ustifluvents on the bottom land in
canyons are limited by periodic flooding and erosion.
Ustifluvents support discontinuous stands of ponderosa
pine. Management of these stands is difficult because
the soils are so variable. Grazing is confined to the
bottom land because the canyon sides are generally too
steep. Management should prevent overgrazing of the
soils. These soils provide some habitat for mule deer.

RUA—Ruidoso association, nearly level. This asso-
ciation consists of areas of deep, well drained soils.
These soils occur in a regular and repeating pattern
mainly on relic alluvial fans dissected by both perennial
and intermittent streams and arroyos (fig. 9). The Rui-
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doso soils are in concave areas and swales. Soils similar
to the Ruidoso soils but with a gravelly substratum are
on the edges and higher parts of the alluvial fans. The
soils formed in fine textured alluvial sediment derived
from the basic igneous rock in the mountains to the east
and some gravel layers. Mapped areas are broad and
fan shaped and are 600 to 800 acres in size.

The Ruidoso soils make up about 45 percent of the
association. Typically, the surface layer is grayish brown
fine sandy loam and dark grayish brown silt loam about
21 inches thick. The upper part of the subsoil is dark
grayish brown silt loam about 11 inches thick, and the
lower part is brown clay loam to a depth of more than 60
inches.

These soils are calcareous and mildly alkaline through-
out. Permeability is slow, and available water capacity is
high. The soils are high in organic matter above a depth
of more than 30 inches.

About 35 percent of this association is soils that are
similar to the Ruidoso soils except that the lower part of
the subsoil is very gravelly clay loam and the substratum
is very gravelly sandy loam.

Permeability of these soils is moderately slow, and
available water capacity is moderate.

Included in mapping are a few areas of Gabaldon and
Shanta soils and riverwash. The Shanta and Gabaldon
soils are in low positions. Riverwash is on bottom land of
streams and arroyos. These soils make up about 20
percent of each mapped area.

The potential of this association for grazing is high.
Grazing management should improve or maintain the
plant cover, let litter accumulate, and prevent acceler-
ated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable grasses, such as si-
deoats grama and black grama, and a variety of palat-
able forbs. Periodically deferring grazing during the
summer growing season, July through September, im-
proves the vigor and reproduction of the warm-season
grasses such as sideoats grama. Spring rest from graz-
ing encourages the forbs. Varying the seasons of grazing
and rest from year to year maintains a balanced plant
community that provides high quality forage all year.
Continuous year-long grazing results in a plant communi-
ty dominated by galleta, ring muhly, creeping muhly, and
broom snakeweed. Range in this condition is of little
value for grazing and is subject to accelerated soil ero-
sion.

Mechanical range seeding is feasible. Adapted species
include improved varieties of little bluestem and spike
muhly. Cholla should be controlled by mechanical root
cutting and stacking. The spread of yucca can be
checked by letting cows graze while it is in flower in May
or June. The most common invader is broom
snakeweed. It can be kept to a minimum by deferring
grazing in early spring to permit cool-season grasses to
compete for the moisture. Grazing management that in-
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cludes fencing, pipelines, livestock watering facilities,
earthen ponds, and dams is suitable for these soils.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled and Gambel quail, wild turkey, white-tailed and
mule deer, black bear, mountain lion, and pronghorn
antelope.

The potential for farming is high. The slow permeability
is not too great a limitation. These soils can be dry-
farmed about 3 years out of 5. The inherent fertility is
very high in these soils, but residue should be returned
to the soil to reduce erosion and maintain the organic
matter content.

The potential for urban use is moderate. The moderate
shrink-swell potential and slow permeability limit founda-
tions, roads, and septic tank filter fields.

Windbreaks can easily be established on this associ-
ation. Trees needing more than 17 inches per year of
precipitation can be irrigated. Wildlife habitat can be im-
proved by growing forbs acceptable to wildlife. This area
could be naturally seeded or planted with adaptable in-
troduced species where past use has caused erosion.

SGA—Shanta-Gabaldon association, nearly level.
This association consists of areas of deep, well drained
soils. These soils occur in a regular and repeating pat-
tern on narrow flood plains and adjacent terraces dis-
sected by one major stream and many smaller side tribu-
taries. Both soils are adjacent to the stream beds, but
the Shanta soils occur more commonly on the first and
second terraces. These soils formed in moderately fine
textured alluvial sediment derived from basic igneous
rocks in the mountains to the east. They have received
deposits of calcareous eolian material in recent times.
Mapped areas are long and narrow and follow the
stream. Individual areas of each soil are 40 to 100 acres
in size.

The Shanta soils make up about 55 percent of the
association. Typically, the surface layer is dark brown
loam about 13 inches thick. The upper 14 inches of the
substratum is dark brown silt loam. Below that, the sub-
stratum is brown sandy loam to a depth of more than 60
inches.

These soils are calcareous and mildly alkaline to mod-
erately alkaline. Permeability is moderate, and available
water capacity is high.

The Gabaldon soils make up about 25 percent of the
association. Typically, the upper 9 inches of the surface
layer is brown fine sandy loam, and the lower 11 inches
is grayish brown silt loam. Below that, the soil is brown
silt loam to a depth of 60 inches.

These soils are calcareous throughout and are mildly
alkaline. Permeability is moderate, and available water
capacity is high.

In the western third of the delineations of this associ-
ation, the soils are warmer than typical.
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Included in mapping are a few areas of Reeves Vari-
ant and La Fonda soils and riverwash. These soils make
up about 20 percent of the association.

This association is used for grazing, farming, and ho-
mesites. Wildlife use this association to a large extent.

Potential for grazing is high. Grazing management
should improve or maintain the plant cover, let litter
accumulate, and prevent accelerated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable grasses such as si-
deoats grama, giant sacaton, and vine-mesquite and a
variety of palatable forbs. Periodically deferring grazing
during the summer growing season, July through Sep-
tember, improves the vigor and reproduction of the
warm-season grasses such as sideoats grama. Spring
rest from grazing encourages the forbs. Fall and winter
rest is beneficial to shrubs. Varying the seasons of graz-
ing and rest from year to year maintains a balanced
plant community that provides high quality forage all
year. Continuous year-long grazing results in a plant
community dominated by oak, cacti, mesquite, oneseed
juniper, yucca, and creeping muhly. Range in this condi-
tion is of little value for grazing and is subject to acceler-
ated soil erosion.

Mechanical range seeding is feasible on these soils.
Adapted species include improved varieties of little
bluestem, sideoats grama, blue grama, vine-mesquite,
plains bristlegrass, and fourwing saltbush. Mechanical
brush management should be selective because of the
variety of beneficial trees and shrubs and the nearby
perennial stream. Dozing or root-cutting and stacking of
oneseed juniper and cholla is preferable. The spread of
yucca can be checked by letting cows graze while it is in
flower in May or June. Grazing management that in-
cludes fencing, earthen ponds, and dams is suitable.

The potential for wildlife habitat is moderate. These
soils produce native plants that provide food and cover
for scaled, harlequin, and Gambel quail, mourning and
white-winged dove, band-tailed pigeon, wild turkey,
pronghorn antelope, mountain lion, black bear, and
desert bighorn.

The potential- for farming is high. Only the hazard of
erosion limits these soils.

The potential for urban use is low to moderate be-
cause of the potential for flooding. Onsite disposal of
waste from septic tank filter fields could lead to contami-
nation of water moving into streams.

TAC—Tencee very gravelly silt loam, 0 to 10 per-
cent slopes. This shallow, well drained soil is on nearly
level to rolling, limestone-controlled uplands. The land-
scape is mainly low mesas and ridgetops on uplands.
The soils formed in gravelly alluvium. The landscape has
been dissected and truncated. The mapped areas are
broad and are 500 to more than 3,000 acres in size.

Typically, the upper 15 inches of the soil is grayish
brown and light brown very gravelly silt loam. This layer

47

is 35 to 80 percent gravel in the form of carbonate
nodules and limestone fragments. The next 18 inches is
an indurated lime layer of extremely hard, carbonate-
cemented material. Below that is a very pale brown and
white cobbly silt loam to a depth of more than 60 inches.

Included with this soil in mapping are small areas of
Reakor, Tome, and Reyab soils in small drainageways;
Philder soils in the western part of the survey area; and
Lozier soils and Rock outcrop on ridgetops and small
escarpments. These inclusions make up about 15 per-
cent of any mapped area. Individual areas of these soils
are generally smaller than 20 acres.

This soil is strongly calcareous throughout and moder-
ately alkaline. Permeability is moderate, and available
water capacity is very low. Water runs off this soil onto
surrounding soils, especially from the more sloping
areas.

This soil is used for grazing and wildlife habitat.

The potential for grazing is moderate to low. Grazing
management should maintain the plant cover, let litter
accumulate, and prevent accelerated soil erosion.

Grazing should be managed to increase the composi-
tion and production of black grama, bush muhly, fourw-
ing saltbush, and Mormon-tea as well as perennial forbs.
Rest from grazing during July, August, and September
benefits the vigor and composition of the desirable
warm-season grasses and permits them to reproduce.
Spring rest favors forbs. Rest during fall and winter
favors vigor of shrubs and production of browse. Varying
the seasons of grazing and rest from year to year main-
tains a balance of shrubs, forbs, and grasses that pro-
vide quality forage all year.

This soil is not suitable for mechanical manipulation,
fencing, pipelines, or watering facilities. Watering facili-
ties should be placed on the deeper included soils near
drainageways where possible.

The potential for wildlife habitat is low. These soils
produce native plants that provide food and cover for
scaled quail, mourning and white-winged dove, prongh-
orn antelope, mule deer, and desert bighorn.

The potential for farming and urban use is low be-
cause of the small amount of water available for irriga-
tion, depth to hard lime, and location.

TDB—Tome sliit loam, 0 to 5 percent slopes. This
deep, well drained, nearly level to gently sloping soil is
on flood plains and lower parts of pediment side slopes
of major streams and basins. Parts of this unit are
flooded each year. All areas receive runon water from
surrounding areas. The soil formed in calcareous allu-
vium derived from limestone. Eolian material has been
added in many places, principally in the western part of
the survey area. The mapped areas are mostly elongat-
ed and are 400 to 1,000 acres in size.

Typically, the surface layer is pale brown silt loam
about 5 inches thick. Below that, the soil is pale brown,
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weakly stratified silt loam to a depth of more than 60
inches.

Included with this soil in mapping in the eastern part of
the survey area are small areas of Crowflats soils in
drainageways, Tencee and Nickel soils near pediments,
and Holloman and Reeves soils near gypsiferous areas.
These soils make up about 15 percent of the mapped
areas. Included with this soil in the western part of the
survey area are small areas of Prelo and Largo soils in
drainageways, Ogral and Emot soils along the upper
parts of streams, and Nickel soils near the fans of fast
flowing streams.

This soil is strongly calcareous throughout and moder-
ately alkaline. Permeability is moderately slow, and avail-
able water capacity is high.

In the eastern part of the survey area this soil is used
primarily for grazing and to a limited extent for irrigated
crops. There are no serious limitations on these uses,
but the soil is highly susceptible to wind and water ero-
sion when the surface cover is removed. The areas that
are flooded afford excellent grazing during periods of
drought. in the western part of the survey area this soil is
used for irrigated crops and pasture, urban development,
and grazing. The soil has medium potential for row crops
and small grains under irrigation.

Potential for grazing is moderate. Grazing manage-
ment should maintain the plant cover, let litter accumu-
late, and prevent accelerated soil erosion.

Grazing should be managed to increase the production
and reproduction of the desirable warm-season grasses
such as black grama, bush muhly, and alkali sacaton
and shrubs such as winterfat. Periodically deferring graz-
ing during the summer growing season, June through
September, improves the vigor and reproduction of the
grasses. Spring rest from grazing is beneficial to the
forbs and fall and winter rest improves the vigor and
reproduction of shrubs. Varying the seasons of grazing
and rest from year to year maintains a balanced plant
community that provides quality forage available all year.
Continuous year-long grazing results in a plant communi-
ty dominated by creosotebush, American tarbush, cholla,
yucca, and burrograss. Range in this condition is of little
value for grazing and is commonly subject to accelerated
soil erosion.

This soil is suitable for range seeding where it receives
overflow water. Adapted species include improved varie-
ties of sideoats grama, black grama, blue grama, plains
bristlegrass, vine-mesquite, alkali sacaton, winterfat, and
fourwing saitbush. Both chemical and mechanical brush
management are feasible on this soil. The spread of
yucca can be checked by letting cows graze while yucca
is in flower in May and June. This soil is well suited to
grazing management that includes fencing, underground
pipelines, livestock watering facilities, earthen dams, and
ponds.

The potential is moderately high or high for irrigated
pasture and adapted hay. Good tilth can be maintained
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by returning crop residue to the soil and by minimum
tillage.

The soil has generally high potential for urban uses.
The parts of the unit subject to overflow require protec-
tion by diversion dikes or dams. The moderately slow
permeability of the subsoil limits septic tank absorption
fields. Larger than normal fields should be used where
off-site disposal is not possible. .

The potential for wildlife habitat is moderate. This soil
produces native plants that provide food and cover for
scaled and Gambel quail, mourning and white-winged
dove, and pronghorn antelope.

Most adapted shrubs and trees do well if irrigated.
Arizona cypress is well adapted to windbreaks where
supplemental water is available.

TOE—Tortugas cobbly loam, 5§ to 30 percent
slopes. This shallow, well drained soil is on ridges and
hills. Elevation ranges from 5,000 to 7,500 feet. This soil
formed in residuum from limestone and calcareous sand-
stone.

Typically, the upper 4 inches of the surface layer is
dark grayish brown cobbly loam, and the lower 6 inches
is dark grayish brown extremely cobbly clay loam. Frac-
tured limestone bedrock is at a depth of 10 inches. Soil
material is in the rock fractures.

Included with this soil in mapping are small areas of
Deama and Encierro soils.

Effective rooting depth of this soil is 20 inches or less.
Some roots penetrate the fractures in the bedrock. Per-
meability is moderate, and available water capacity is
very low. The erosion hazard is moderate.

The vegetation of this soil is pinyon-juniper woodland
and an understory of grasses and forbs. Pinyon pine is
the dominant tree because of elevation and precipitation.

Management is limited by shallow soil depth. These
soils are used for grazing and firewood production. The
density of the plant cover should be maintained to
reduce the moderate erosion hazard. This soil supplies
some habitat for deer.

TPE—Tortugas-Deama association, moderately
steep. This association consists of areas of moderately
steep, shallow, well drained soils on hills, mesa tops,
and canyon sides. Elevation ranges from 5,000 to 6,000
feet. The Tortugas soils are on the north-facing side
slopes, and Deama soils are on the south-facing side
slopes. The Tortugas soils formed in residuum from in-
terbedded sandstone, limestone, and dolomite. The
Deama soils formed in residuum from limestone.

Tortugas very gravelly loam makes up about 45 per-
cent of this association. Typically, the upper 4 inches of
the surface layer is dark grayish brown very gravelly
loam, and the lower 6 inches is dark grayish brown very
cobbly clay loam. Fractured limestone, dolomite, and
sandstone bedrock is at a depth of 10 inches. Soil mate-
rial is in the fractures.
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The effective rooting depth of this soil is 20 inches or
less. Some roots penetrate in the bedrock. Permeability
is moderate, and available water capacity is very low.
The erosion hazard is severe.

Deama very gravelly loam makes up 35 percent of this
association. Typically, the surface layer is brown very
gravelly loam about 4 inches thick. The substratum is
dark grayish brown very gravelly clay loam 11 inches
thick. Partially fractured limestone bedrock is at a depth
of 15 inches.

Effective rooting depth of this soil is 20 inches or less.
Some roots penetrate the fractures in the bedrock. Per-
meability is moderate, and available water capacity is
very low. The erosion hazard is severe.

Included in mapping are small areas of Holloman Vari-
ant, Pena, and Shanta soils. Holloman Variant and Pena
soils are on hills, and Shanta soils are on fans. These
soils make up about 20 percent of the complex.

The natural vegetation on the Tortugas soil is pinyon-
juniper woodland. The natural vegetation on the Deama
soil is juniper-pinyon woodland with scattered live oak.
The understory for both soils is grass and forbs. The
woodland on these soils differs because the Tortugas
soil has higher effective precipitation than the Deama
soil.

Management is limited by shallow soil depth, very low
available water capacity, and moderately steep slopes.
These soils are used for grazing and firewood produc-
tion. The plant cover density should be maintained to
reduce the severe erosion hazard. Grazing should be
managed to benefit warm-season grasses. Cutting
pinyon pine for firewood should be lighter on south-
facing slopes than on north-facing slopes. Oneseed juni-
per and live oak will encroach on south-facing stopes if
the pinyon is cut over. These soils provide some habitat
for mule deer.

TPG—Tortugas-Deama association, very steep.
This association consists of steep to very steep, shallow,
well drained soils on hills, mesa tops, and canyon sides.
Elevation ranges from 5,000 to 6,000 feet. The Tortugas
soils are on north-facing side slopes, and Deama soils
are on south-facing side slopes. The Tortugas soils
formed in residuum derived from interbedded sandstone,
limestone, and dolomite. The Deama soils formed in
residuum derived from limestone.

Tortugas very gravelly loam makes up about 45 per-
cent of this association. Typically, the upper 4 inches of
the surface layer is dark brown very gravelly loam, and
the lower & inches is dark grayish brown cobbly clay
loam. Fractured limestone, dolomite, and sandstone bed-
rock is at a depth of 10 inches. Soil material is in the
fractures.

Effective rooting depth of this soil is 20 inches or less.
Some roots penetrate the fractures in the bedrock. Per-
meability is moderate, and available water capacity is
very low. The erosion hazard is severe.
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Deama very gravelly loam makes up 35 percent of this
association. Typically, the surface layer is brown very
gravelly loam about 4 inches thick. The substratum is
dark brown very gravelly clay loam about 11 inches
thick. Partially fractured limestone bedrock is at a depth
of 15 inches.

The effective rooting depth of this soil is 20 inches or
less. Some roots penetrate the fractures in the bedrock.
Permeability is moderate, and available water capacity is
very low. The erosion hazard is severe.

Included in mapping are small areas of Holloman Vari-
ant, Pena, and Shanta soils. Holloman Variant and Pena
soils are on hills. Shanta soils are on fans. These soils
make up about 20 percent of the association.

The natural vegetation on the Tortugas soil is pinyon-
juniper woodland. The natural vegetation on the Deama
soil is juniper-pinyon woodland with scattered live oak.
The understory on both soils is grasses and forbs. The
woodland on these soils differs because the Tortugas
soil has higher effective precipitation than the Deama
soil.

Management is limited by shallow soil depth, very low
available water capacity, and very steep slopes. These
soils are used for grazing and firewood production. The
plant cover density should be maintained to reduce the
severe erosion hazard. Grazing should be managed to
benefit warm-season grasses. Cutting of pinyon pine for
firewood should be lighter on south-facing slopes than
on north-facing slopes. Oneseed juniper and live oak will
encroach on south-facing slopes if the pinyon pine is cut
over. These soils provide some habitat for mule deer.

Descriptions of the high detail map units

The high detail soil map covers an area of about
90,000 acres in the Tularosa Basin (fig. 1). This area
includes most of the urban development and irrigated
farmland in the Otero Area. In the high detail survey the
soils were examined at closer intervals than in the low
detail survey, the composition of the units is less vari-
able, and the map units are narrowly defined. Most of
the units commonly include areas of other soils less than
3 acres in size. The units on the high detail map are
suitable for planning intensive uses of the soil, such as
irrigated farming or urban development.

The acreage and proportionate extent of each high
detail map unit are given in table 4, and additional infor-
mation on properties, limitations, capabilities, and poten-
tials for many soil uses is given for each kind of soil in
other tables in this survey. (See “Summary of tables.”)
Many of the terms used in describing soils are defined in
the Glossary.

AbB--Alamogordo very fine sandy loam, 0 to 3
percent slopes. This deep, well drained, nearly level to
very gently sloping soil is on broad, dissected upper
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parts of the basin floor. Slopes are smooth. Individual
areas are 50 to 400 acres in size.

Typically, the surface layer is yellowish brown very fine
sandy loam about 6 inches thick. The upper 10 inches of
the substratum is white very fine sandy loam that con-
tains very large amounts of gypsum. Below this, the
substratum is light brown very fine sandy loam to a
depth of more than 60 inches. This layer is high in
gypsum but has less than the upper part of the substra-
tum.

Included with this soil in mapping are areas of Alamo-
gordo soils that have less gypsum and small areas of
eroded Alamogordo soils, Holloman very fine sandy
loam, Alamogordo silt loam, and Gypsum land. Also in-
cluded are small areas of soils that have a strongly
cemented layer, about 6 inches thick, of gypsiferous ma-
terial at a depth of 18 to 22 inches. These inclusions
make up about 25 percent of the unit, but separate
areas are generally smaller than 3 acres.

This soil is calcareous above a depth of about 45
inches and noncalcareous below this depth. Permeability
is moderately rapid, and available water capacity is low.
The root zone is shallow because of the large amount of
gypsum in the upper part of the substratum, but roots of
native grasses can penetrate the layer that is high in
gypsum.

This soil has very low potential for farming. The poten-
tial is limited by the thinness of the surface layer, the
moderately rapid permeability, and the low available
water capacity. These limitations are caused by the large
amount of gypsum under the surface layer. If cultivated
crops are grown, the wind erosion hazard is severe,
especially in spring when strong winds are common.
Minimum tillage, cover crops, and windbreaks should be
used when cultivated crops are grown.

This soil has high potential for native range. Many
areas of this soil have good stands of alkali sacaton and
fourwing saltbush. Good management is needed to pre-
vent overgrazing. Good water distribution, proper grazing,
and pasture rotation increase production of grazable
species.

This soil has very low potential for windbreak species.
Onsite investigation is needed to determine what adapt-
ed species, if any, can be grown. Special site preparation
is necessary.

The potential for most urban uses is low. Limitations
for foundations and underground utilities are severe. The
low strength and corrosiveness of the soil and the highly
soluble nature of the gypsum can be overcome by good
design and careful installation and by use of noncorrodi-
ble materials. The limitation for water-holding structures,
such as pit tanks, is severe; several methods of lining
that overcome this limitation are available.

The potential for wildlife habitat is low. This soil pro-
duces only limited pasture, hay, and row crops that pro-
vide food and some cover for a variety of wildlife, includ-
ing scaled and Gambel quail and mourning and white-
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winged dove. Russian-olive, several shrub and forb spe-
cies, and grasses planted along unlined irrigation
ditches, fence rows, and odd areas improve habitat. Pro-
tected strip plantings of grain or green forage also pro-
vide food and cover.

AcA—Alamogordo slit loam, 0 to 1 percent slopes.
This deep, well drained, nearly level soil is in broad
areas on the basin floor, usually near the lower end of
intermittent drainageways. A layer of silty material has
been deposited on the surface. Slopes are smooth. Indi-
vidual areas are irregular in shape and are 20 to 150
acres in size.

Typically, the upper part of the surface layer is reddish
brown silt loam about 4 inches thick. This layer has been
deposited by water. The lower part of the surface layer is
brown loam about 9 inches thick. The upper 12 inches of
the substratum is pinkish white loam, that is high in
gypsum. Below that, the substratum is light brown very
fine sandy loam to a depth of more than 60 inches.

This soil is calcareous throughout. The substratum is
high in gypsum. Permeability is moderate to moderately
rapid, and available water capacity is low. Tilth is poor,
and the soil can be worked only over a moderate range
of moisture conditions. The root zone is shallow because
the layer of gypsum restricts many plant roots.

The potential for farming is low. The amount of
gypsum in the soil limits the selection of crops tc those
that are salt tolerant. A plentiful supply of water is
needed for irrigation on this soil.

This soil is used for grazing and has good stands of
alkali sacaton. Shallow-rooted plants are better suited to
this soil than deep-rooted plants.

The potential for urban development is low. The large
amount of gypsum presents many problems. The low
strength and corrosiveness of the soil and the highly
soluble nature of the gypsum can be overcome by good
design, careful installation, and use of suitable fill materi-
al. Septic tank absorption fields are not restricted, but
contamination of groundwater can result from moderately
rapid permeability, high concentration of facilities, and
formation of pits as gypsum dissolves.

This soil has very low potential for windbreak species.
Onsite investigation is needed to determine what adapt-
ed species, if any, can be grown. Special site preparaton
is necessary.

The potential for wildlife habitat is low to moderate.
This soil produces limited pasture, hay, and row crops
that provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, several shrub and forb
species, and grasses planted along unlined irrigation
ditches, fence rows, odd areas, and flood plains improve
habitat. Protected strip plantings of grain or green forage
also provide food and cover.
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AdB—Alamogordo-Aztec complex, 1 to 3 percent
slopes. This complex consists of small areas of deep,
well drained soils. These soils are so intermingled that it
is not feasible to separate them on the high detail map.
Areas of this complex are relatively narrow and elongat-
ed and are 40 to 150 acres in size. They are dissected
by small drainageways that are oriented basically east-
west. Individual areas of each soil are about 2 to 3 acres
in size.

Alamogordo very fine sandy loam makes up about 45
percent of each mapped area. It is mainly on the gently
sloping side slopes and bottom land, but some areas are
on small ridgetops. Typically, the surface layer is light
brown very fine sandy loam about 7 inches thick. The
upper 8 inches of the substratum is pinkish white loam
that is very high in gypsum. Below that, the substratum
to a depth of more than 60 inches is light brown very
fine sandy loam that is high in gypsum.

This soil is high in gypsum and is strongly calcareous
throughout. Permeablity is moderately rapid, and availa-
ble water capacity is low.

Aztec fine sandy loam makes up 35 percent of each
mapped area. It is mainly on the small narrow ridgetops,
but may occur anywhere in the unit. Typically, a desert
pavement 1 inch thick is on the surface. The surface
layer is light brown fine sandy loam about 5 inches thick.
The upper 11 inches of the substratum is pinkish white
gravelly sandy loam that is very high in gypsum. Below
this, the substratum to a depth of more than 60 inches is
pinkish white very gravelly fine sandy loam that is high in
gypsum.

This soil is high in gypsum and carbonates. Permeabil-
ity is moderately rapid below a depth of 16 inches, and
available water capacity is low.

Included with these soils in mapping are areas of ex-
posed gypsum, Largo very fine sandy loam, Prelo fine
sandy loam, and a few scattered wind hummocks. These
inclusions make up about 20 percent of this unit.

This complex has low potential for farming. These
soils have been used for irrigated crops in some areas,
but production was very low. Several limitations that are
difficult to overcome adversely affect most crops grown
in this area. The amount of gypsum limits the selection
of crops to those that are salt tolerant. The gypsum also
acts as a barrier to roots of many crops, thus limiting
effective rooting depth. Because available water capacity
is low, these soils are very droughty. These soils are
unsuitable for any type of water-holding structure, such
as pit tanks and storage reservoirs and dams, unless
plastic liners are used. Solubility of the gypsum, seep-
age, and compressibility are the major restrictions on
these types of structure.

These soils have very low potential for windbreak spe-
cies. Onsite investigation is needed to determine what
adapted species, if any, can be grown. Special site prep-
aration is necessary.
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Increased population growth in this county and devel-
opment of small ranchettes has resulted in increased
urbanization. The shallow depth to gypsum and its inher-
ent properties limit foundations and streets and roads.
Good design and careful installation and the use of suit-
able fill help to overcome these problems. Septic tank
absorption fields are not restricted, but contamination of
ground water may result from moderately rapid perme-
ability, a high concentration of facilities, and formation of
pits as gypsum dissolves.

The potential of this complex for wildlife habitat is low.
The soils produce only limited pasture and hay that pro-
vide very little food and some cover for a few species of
wildlife, including scaled and Gambel quail and mourning
and white-winged dove. Russian-olive, several shrub and
forb species, and grasses planted along unlined irrigation
ditches, fence rows, odd areas, and flood plains improve
habitat. Protected strip plantings of grain or green forage
on the included soils also provide food and cover.

AhB—Alamogordo-McCullough sandy loams, hum-
mocky, 0 to 3 percent slopes. This complex consists
of medium to large areas of deep, well drained soils on
pediment fans and foot slopes. These soils are so inter-
mingled that it is not feasible to separate them on the
high detail map. Areas of this complex are wide and
elongated and are 50 to 200 acres in size. The areas are
oriented northeast-southwest. Individual areas of each
soil are generally smaller than 3 acres.

Alamogordo sandy loam makes up about 40 percent
of each mapped area. It is on the lower parts of the
slightly undulating landscape. Typically, the surface layer
is reddish brown sandy loam about 6 inches thick. The
upper 9 inches of the substratum is light brown fine
sandy loam that is high in gypsum and contains as much
as 10 percent gravel. Below that, the substratum is red-
dish brown gravelly loam that is thinly stratified with
reddish brown very gravelly sandy loam to very gravelly
silt loam. Gypsum content decreases with depth. This
soil has more gravel and is redder than typical Alamo-
gordo soils.

This soil is calcareous throughout and is high in
gypsum in the upper part of the substratum. Permeability
is moderately rapid, and available water capacity is low.

McCullough sandy loam makes up about 35 percent of
each mapped area. It is on the higher parts of the slight-
ly undulating landscape. Typically, the surface layer is
reddish brown sandy loam about 6 inches thick. In some
areas a desert pavement is on the surface. The upper 16
inches of the substratum is reddish brown sandy loam
and contains accumulations of gypsum as small nests of
very fine crystals and as pendants underneath the peb-
bles. Below that, the substratum to a depth of more than
60 inches is reddish brown sandy loam that does not
have segregations of gypsum. Gypsum content de-
creases with depth. Gypsum is absent in some places.
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This soil is calcareous throughout. Permeability is mod-
erately rapid, and available water capacity is low.

Included with these soils in mapping are some areas
of Tobler soils in the small shallow drainageways that
meander across the map unit. Also included are a few
small intermingled areas of Prelo and Largo soils at
lower positions on the landscape. These included soils
make up about 25 percent of this complex. Individual
areas are smaller than 3 acres. Small wind hummocks of
sandy loam, fine sandy loam, very fine sandy loam, or
loam are scattered throughout the unit.

This complex has low potential for farming. Low natu-
ral fertility, gypsum content, and low water-holding ca-
pacity are limitations, but they can be partially overcome
by proper management. The wind hummocks limit farm-
ing and should be leveled if the soils are to be used.
Some areas have been leveled and are irrigated. Cotton,
small grains, and alfalfa are grown, but yields are low
except where large amounts of fertilizer have been
added and irrigation water is well managed. This com-
plex has a severe erosion hazard if the surface is left
bare, especially during spring and summer when winds
are strong and heavy rain storms occur.

These soils have low potential for adapted windbreak
species. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lifac, and American plum can be
grown, but in places special treatment is required to
overcome specific soil conditions.

These soils have moderate to high potential for most
urban uses. Low strength, pitting, and corrosivity can be
overcome by good design and careful installation and by
use of noncorrodible materials.

This complex has moderate potential for wildlife habi-
tat. The McCullough soil produces pasture, hay, or-
chards, and row crops that provide food and some cover
for a variety of wildlife, including scaled and Gambel
quail and mourning and white-winged dove. Russian-
olive, cottonwood, several shrub and forb species, and
grasses planted along unlined irrigation ditches, fence
rows, odd areas, and flood plains improve  habitat. Pro-
tected strip plantings of grain or green forage also pro-
vide food and cover.

AkA—Alamogordo Variant very fine sandy loam, 0
to 1 percent slopes. This deep, well drained, nearly
level soil is in lower, slightly depressional areas on the
basin floor. Slopes are smooth and concave. Individual
areas are 30 to 250 acres in size.

Typically, the surface layer is light brownish gray very
fine sandy loam about 6 inches thick. The subsoil is pale
brown and yellowish brown loam about 9 inches thick.
The upper 12 inches of the substratum is yellowish
brown loam. The lower part of the substratum to a depth
of more than 60 inches is light brown and brown very
fine sandy loam that is high in gypsum.
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Included with this soil in mapping are small intermin-
gled areas of Alamogordo very fine sandy loam, Alamo-
gordo soils that have been eroded, and Alamogordo silt
loam. Also included are small intermingled areas of soils
that have a strongly cemented gypsum layer, 2 to 6
inches thick at a depth of 15 to 18 inches. Also included
are some wind hummocks. The included soils make up
about 25 percent of the unit. Individual areas are gener-
ally smaller than 3 acres.

This soil is calcareous throughout, but calcium carbon-
ate content decreases with depth. Content of gypsum
increases below the subsoil. Permeability is moderate.
Available water capacity is low to moderate, depending
on the amount of gypsum in the profile. Tilth is fair, and
the soil can be worked over a moderate range of mois-
ture conditions. The root zone is deep and easily pene-
trated by plant roots.

This soil has medium potential for row crops and small
grains, but high yields may be obtained under good man-
agement. The potential is reduced by the amount of
gypsum. The soil has high potential for hay and pasture
crops, but production is limited by the gypsum. Good tilth
can be maintained by returning crop residue to the soil.
The wind erosion hazard is severe if cultivated crops are
grown, especially in spring, when strong winds are
common. Minimum tillage, stripcropping, cover crops,
and windbreaks reduce erosion.

This soil has high potential for grazing. Good stands of
alkali sacaton and fourwing saltbush are present. Man-
agement should prevent overgrazing. Good distribution
of water, proper grazing, and pasture rotation increase
production of grazable species.

This soil has a moderate potential for adapted wind-
break species. Trees such as Arizona cypress, Rocky
Mountain juniper, green ash, Siberian elm, and Russian-
olive and the shrubs squawbush, lilac, and American
plum can be grown with little or no difficulty. Some other
species can be grown, but special treatment is required
to overcome specific soil conditions.

This soil has moderate potential for most urban uses.
Low strength and corrosivity can be overcome by good
design and careful installation and by using materials
that resist corrosion.

This soil has moderate potential for wildiife habitat. It
produces hay, pasture, and row crops that provide food
and cover for a variety of wildlife, including scaled and
Gambel quail and mourning and white-winged dove. Rus-
sian-olive, several shrub and forb species, and grasses
planted along unlined irrigation ditches, fence rows, and
odd areas improve habitat. Protected strip plantings of
grain or green forage also provide food and cover.

AnD—Aztec gravelly fine sandy loam, 3 to 12 per-
cent slopes. This deep, well drained soil is on dissected
fans on pediments. It occupies truncated upper pediment
positions. Many gullies cut by fast flowing streams are
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common. Slopes are undulating to rolling. Individual
areas are 50 to over 200 acres in size.

Typically, the surface layer is light brown, gravelly fine
sandy loam about 6 inches thick. The upper 20 inches of
the substratum is pinkish white gravelly sandy loam that
is high in gypsum. Below that, the substratum is light
brown very gravelly sandy loam to a depth of more than
60 inches.

Included with this soil in mapping are areas of Alamo-
gordo and Emot soils. The Alamogordo soils are in
small, nearly level areas. The Emot soils are intermingled
with this Aztec soil, mostly on the lower edges of the
mapped areas. Nickel soils are also included near the
upper edges of the pediment. The included soils make
up about 10 to 20 percent of this unit. Individual areas
generally are smaller than 1 or 2 acres.

This soil is calcareous throughout and is high in
gypsum. Permeability is rapid below a depth of 26
inches, and available water capacity is low. Since
gypsum is present the soil normally appears moist, but
the moisture is not normally available to plants. The root
zone is deep, but not all plants can survive because of
the high content of gypsum.

This soil has no potential for farming, even under irri-
gation. The gravel in the soil, the large amount of
gypsum, and slope limit all uses except native range and
wildlife habitat. Erosion is a hazard when the site is
disturbed, because the gypsum dissolves away.

This soil has very low potential for windbreak species.
Onsite investigation is needed to determine what adapt-
ed species, if any, can be grown. Special site preparation
is necessary.

This soil has low potential for most urban uses; never-
theless, urban development has taken place on this soil
in some areas. This soil is poorly suited to buildings
because it can cave in as the gypsum dissolves away.
Many houses built on this soil have cracked foundations
and other problems as a result of the gypsum dissolving.
Also, underground pipe can corrode. Septic tank absorp-
tion fields are limited by the rapid permeability, which
can cause seepage downslope or allow contamination of
shallow ground water.

The potential for wildlife habitat is low. This soil pro-
duces little pasture and hay that provide food and some
cover for a variety of wildlife, including scaled and
Gambel quail and mourning and white-winged dove. Rus-
sian-olive, several shrub and forb species, and grasses
planted along unlined irrigation ditches, fence rows, odd
areas, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

AoB—Aztec-Alamogordo complex, hummocky, 1 to
3 percent slopes. This complex consists of small areas
of deep, well drained soils, generally on low ridgelike
positions on the basin floor and on sides of pediments.
These soils are so intermingled that it was not feasible
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to separate them on the high detail map. Areas of this
complex are narrow and elongated and are 10 to 100
acres in size. Areas are oriented northeast-southwest.
Individual areas of each soil are about 2 to 3 acres in
size.

Aztec gravelly fine sandy loam makes up about 40
percent of each mapped area. Typically, the surface
layer is pink gravelly fine sandy loam about 5 inches
thick. The upper 12 inches of the substratum is pinkish
white gravelly loam. Below that, the substratum to a
depth of more than 60 inches is pink very gravelly fine
sandy loam that is very high in gypsum. A desert pave-
ment covers 20 to 80 percent of the surface.

This soil is high in gypsum and is strongly calcareous
throughout. Permeability is moderately rapid below a
depth of 17 inches, and available water capacity is low.

Alamogordo fine sandy loam makes up about 35 per-
cent of each mapped area. Typically, the surface layer is
light brown fine sandy loam about 7 inches thick. The
upper 10 inches of the substratum is pinkish white loam
that is very high in gypsum. Below that, the substratum
to a depth of more than 60 inches is light brown very
fine sandy loam. A desert pavement covers 20 to 80
percent of the surface.

This soil is low in natural fertility and organic matter. It
is high in gypsum, but gypsum content decreases with
depth. It is strongly calcareous throughout. Permeability
is moderate, and available water capacity is low.

Included in mapping are a few areas of Gypsum land,
Prelo silt loam, Prelo sandy loam, and Largo very fine
sandy loam. Also included are wind hummocks of very
fine sandy loam, fine sandy loam, and loam. These hum-
mocks are generally less than 3 feet high and are as
large as 10 feet in diameter. They are interspersed
throughout the mapped areas. Inclusions make up about
25 percent of this complex.

This complex has low potential for farming. These
soils have been used for irrigated crops in some areas,
but production of all crops grown was very low. The
amount of gypsum limits the selection of crops to those
that are very salt tolerant. The gypsum also acts as a
barrier to roots, limiting effective rooting depth. The avail-
able water capacity is low, and these soils are very
droughty. The soils in this complex are unsuitable for any
type of water holding structure, such as pit tanks, stor-
age reservoirs, and dams, unless plastic liners are used.
Formation of pits as gypsum dissolves, seepage, and
compressibility are the major restrictions on these types
of structure.

This complex has very low potential for windbreak
species. Onsite investigation is needed to determine
what adapted species, if any, can be grown. Special site
preparation is necessary.

Increased population growth in this county and devel-
opment of small ranchettes has resulted in increased
urbanization. The shallow depth to gypsum and its inher-
ent properties limit foundations, streets, and roads. The
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use of good road fill and good design help to overcome
these problems. Septic tank absorption fields are not
restricted but contamination of ground water may resuit
from the permeability, a high concentration of facilities,
and formation of pits as gypsum dissolves.

The potential for wildlife habitat is low. These soils
produce only limited pasture, hay, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, several shrub and forb
species, and grasses planted along unlined irrigation
ditches, fence rows, odd areas, and flood plains improve
habitat. Protected strip plantings of grain or green forage
also provide food and cover.

Gu—Gullied land. This high detail map unit consists
of nearly level to gently sloping dissected areas on allu-
vial fans and pediment toe slopes adjacent to major
drainageways (fig. 10). Areas are 80 feet wide. Areas are

" dominated by many gullies as much as 20 feet deep.
The gully pattern is tightly dendritic. Cutting at the head
of gullies and piping are common.

A typical area of Gullied land is about 45 percent
gullies more than 2 feet deep. Isolated remnants of Prelo
and Largo soils are between gullies. Torrifluvents, Ustic
Torriorthents, and Alamogordo soils make up the rest of
this unit. Torrifluvents and Ustic Torriorthents are at the
bottom of the gullies. Alamogordo soils are in the
convex, ridgelike areas between or adjacent to the gul-
lies.

Because these areas are highly erodible, their use is
extremely limited. The water erosion hazard is severe.
Major erosion- and flood-control projects are necessary
to stabilize these areas.

GyC—Gypsum land, 0 to 9 percent slopes. This
high detail map unit consists of unconsolidated gypsifer-
ous sediments of lacustrine and eolian origin. It is on
level to gently sloping sides of drainageways. Slopes are
smooth and slightly convex. Individual areas are elongat-
ed and irregular in shape and are 3 to 60 acres size.

Typically, the gypsum is more than 60 inches thick.
The exposed material is soft, or it is slightly hard where
reaction with water has caused some cementation. As

..much as 2 inches of eolian soil material has been de-
posited on the surface in some areas.

-Included with this gypsum land are a few intermingled
areas of Holloman soils. Inclusions make up less than 15
percent of any area. Individual areas are generally small-
er than 1 acre.

Gypsum land is calcareous throughout. Available water
capacity is very low.

The potential for any use other than wildlife habitat is
very low because of the properties of gypsum itself. it is
saline and supports only limited native vegetation. The
material dissolves when wet and has low strength. Cor-
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rosion of concrete, steel pipe, and underground lines is
common. Protective methods are necessary.

The potantial for wildlife habitat is low. Since Gypsum
land cannot be irrigated, it provides only limited sites for
scaled and Gambel quail and mourning and white-
winged dove.

GyE—Gypsum land, 9 to 35 percent slopes. This
high detail map unit consists of unconsolidated gypsifer-
ous sediments of lacustrine and eolian origin. It is on
moderately sloping to steep actively eroding sides of
drainageways. Areas are elongated and conform to
drainage patterns in the area. Individual areas are 20 to
150 acres in size.

Typically, the gypsum is more than 60 inches thick.
The exposed material is soft or is slightly hard where
reaction with water has caused some cementation. As
much as 2 inches of eolian material has been deposited
on the surface near the fringe of mapped areas where
slopes are less steep.

Included in mapping are a few intermingled areas of
Holloman and Alamogordo soils. These soils have
slopes of 1 to 9 percent and have a very fine sandy
loam surface layer.

Gypsum land is calcareous throughout. Available water
capacity is very low.

The potential for any use other than wildlife habitat is
very low. The properties of gypsum and the slope make
areas of this unit unsuitable for any use that requires
alteration of the site. The surface is generally very unsta-
ble and erodes easily. It is saline and supports only
limited native grasses or shrubs. Since the gypsum dis-
solves in water, it is unsuitable for building material.

The potential for wildlife habitat is low. Because of
slope and limited area of plant-supporting soil, the estab-
lishment of any irrigated crops or shrubs is almost im-
possible. Scaled and Gambel quail and mourning and
white-winged dove use the area at times.

HbA—Holloman very fine sandy loam, 0 to 1 per-
cent slopes. This shallow, well drained, nearly level soil
formed in eolian and alluvial material on bottom lands.
Slopes are smooth. Individual areas are elongated and
irregular in shape and are 15 to 60 acres in size. The
elongated areas are generally oriented northeast-south-
west.

Typically, the soil is very pale brown very fine sandy
loam to a depth of 13 inches. Below that, it is very pale
brown and white gypsum to a depth of more than 60
inches.

Included with this soil in mapping are intermingled
small areas of eroded Holloman soils. A few narrow
drainageways are also included. Inclusions make up less
than 10 percent of this unit. Individua! areas are general-
ly about 1 acre in size.

This soil is calcareous throughout. Permeability is mod-
erate, and available water capacity is very low. Tilth is
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good, and the soil can be worked over a moderately
wide range of moisture conditions.

This soil has low potential for row crops and small
grains. Because the underlying gypsum restricts rooting
depth, crops on this soil require frequent irrigation. This
soil has low to moderate potential for adapted hay and
pasture plants if ample water can be applied. Good tilth
is easily maintained by returning crop residue to the soil.
The hazard of wind erosion is moderate if row crops are
grown. Cover crops, such as grasses, and minimum til-
lage reduce wind erosion.

This soil has low potential for windbreak species, be-
cause if the soil is irrigated, the gypsum tends to dis-
solve and support for the tree is lost. Onsite investigation
is needed to determine what adapted species, if any,
can be grown. Special site preparation is necessary.

This soil has low to moderate potential for most urban
uses. Low strength can be overcome by proper design
and careful installation. The shallow depth to gypsum
limits septic tank absorption fields because of the hazard
of polluting ground water as the gypsum dissolves away.
Also, the soil is subject to piping and caving. Stock
ponds should be lined to reduce water loss. Some areas
are subject to flooding. Onsite investigation is necessary
for many uses.

The potential for wildlife habitat is low. This soil pro-
duces only limited pasture, hay, orchards, and row crops
that provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, and flood
plains improve habitat. Protected strip plantings of grain
or green forage also provide food and cover.

HcA—Holloman-Gypsum land complex, 0 to 1 per-
cent slopes. This complex consists of areas of deep,
well drained Holloman soil and Gypsum land on uplands.
These areas are so intermingled that it was not feasible
to separate them on the high detail map. Areas of this
complex are elongated and irregular in shape and are 60
to 300 acres in size. Individual areas of the components
are 1 to 3 acres in size.

Holloman very fine sandy loam makes up about 45
percent of this complex. Typically, the upper 6 inches of
the soil is pinkish gray very fine sandy loam. Below that,
the soil is white gypsum to a depth of more than 60
inches.

This soil is calcareous throughout and is mildly alkaline
to moderately alkaline. Permeability is moderate, and
available water capacity is very low.

Gypsum land makes up about 40 percent of this com-
plex. It consists of unconsolidated gypsum to a depth of
more than 60 inches. In places the surface layer is
slightly hard and cemented.
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Gypsum land is saline. Only adapted native grasses
and shrubs will grow. Available water capacity is very
low.

Included in mapping are small intermingled areas of
Holloman soils that have a thicker surface layer, Alamo-
gordo soils, and Yesum soils. These soils are generally
on the edge of the unit adjacent to areas mainly of
deeper soils. These inclusions make up about 15 per-
cent of this complex.

The potential of this complex for farming is very low.
The thin surface layer of the Holloman soil and the
Gypsum land make the complex unsuitable for crops or
hay or pasture. Some isolated pockets of deeper includ-
ed soils could be farmed, but onsite investigation is nec-
essary to determine the kind and extent of these soils.

This complex has very low potential for windbreak
species. Onsite investigation is needed to determine
what adapted species, if any, can be grown. Special site
preparation is necessary.

The potential of this complex for urban use is very low.
Low strength, solubility of the gypsum, corrosivity, and
salinity restrict most urban uses. Care is needed in plan-
ning any land use change on areas of this complex. The
permeability limits septic tank absorption fields because
the gypsum can dissolve away, leaving pits under the tile
lines creating a hazard of polluting ground water. Stock
ponds and other water storage facilities should be lined
with plastic to reduce water loss.

This soil produces only limited pasture, hay, orchards
and row crops that provide food and some cover for a
variety of wildlife, including scaled and Gambel quail and
mourning and white-winged dove. Russian-olive, cotton-
wood, several shrub and forb species, and grasses
planted along unlined irrigation ditches, fence rows, odd
areas, marshy sites, and flood plains improve habitat.
Protected strip plantings of grain or green forage also
provide food and cover.

LbB—Largo sandy loam, 1 to 3 percent slopes.
This deep, well drained, very gently sloping soil is adja-
cent to major intermittent drainage channels. Slopes are
smooth and slightly concave. Many small gullies dissect
the unit. Individual areas are irregular in shape and are
15 to 45 acres in size.

Typically, the surface layer is stratified reddish brown
sandy loam about 10 inches thick. This layer was depos-
ited when the area was subject to overflow by water that
was carrying sediment. The next layer is reddish brown
silty clay loam about 17 inches thick. The substratum is
light reddish brown silty clay loam to a depth of more
than 60 inches.

Included with this soil in mapping are areas of Largo
very fine sandy loam, Largo silt loam, McCullough sandy
loam, and Torrifluvents. The included soils make up
about 20 percent of the unit. Individual areas are gener-
ally smaller that 1 acre.
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This soil is calcareous throughout. Permeability is mod-
erately slow, and available water capacity is high. Tilth is
good and the soil can be worked over a wide range of
moisture conditions. The root zone is deep and can
easily be penetrated by roots.

This soil has high potential for row crops, small grains,
pasture, and hay. Tilth can be maintained by returning
crop residue to the soil. The wind erosion hazard is
moderate to severe where the plant cover has been
disturbed. Runoff is moderatley slow, and the hazard of
water erosion is slight. Minimum tillage, cover crops,
stripcropping, and windbreaks decrease these hazards.
Low areas adjacent to drainage channels need protec-
tion from overflow water.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

Corrosion of underground utilities is a moderate limita-
tion that can be overcome by using noncorrodible mate-
rials. The moderately slow permeability limits septic tank
absorption fields but can be overcome by increasing the
size of the absorption area or by madifying the filter field.

The potential for wildlife habitat is high. This soil pro-
duces pasture, hay, orchards, and row crops that provide
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected strip plant-
ings of grain or green forage also provide food and
cover.

LcA—Largo very fine sandy loam, thick surface, 0
to 1 percent slopes. This deep, well drained, nearly
level soil is on broad, somewhat elongated alluvial fans
and bottom lands. Slopes are smooth or slightly con-
cave. Individual areas are 100 to more than 300 acres in
size.

Typically, the surface layer is pale brown very fine
sandy loam about 5 inches thick. The next layer is red-
dish gray loam about 8 inches thick. This layer contains
snail shells and travertine. The next layer, a buried sur-
face layer of an older soil, is light reddish brown silt loam
about 6 inches thick. The next layer is reddish brown silt
loam to a depth of more than 60 inches.

Included with this soil in mapping are small areas of
Prelo and Tome soils. These soils make up about 25
percent of this mapping unit. Also included are areas of
Alamogordo soils and some wind hummocks. These in-
clusions make up about 10 percent of the unit. The
hummocks occur in only a few areas.

This soil is moderately alkaline. Permeability is moder-
ately slow, and available water capacity is high. The root
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zone is deep and easily penetrated by plant roots. Tilth
is easily maintained by minimum tillage.

This soil has high potential for row crops and small
grains, and high yields can be obtained under good man-
agement. Irrigation is necessary for farming because of
the small amount of natural rainfall. The rainfall for irri-
gated pasture and adapted hay is high. Tilth can be
maintained by returning crop residue to the soil. The
hazard of wind erosion is moderate if this soil is cultivat-
ed. Minimum tillage and cover crops, including grasses
and legumes, reduce runoff and water and wind erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has moderate to high potential for most urban
uses. The low strength, compressibility, moderate shrink-
swell potential, and susceptibility to piping, can be over-
come by using suitable fill material for foundations and
by good design and careful installation. The moderately
slow permeability limits septic tank absorption fields but
can be overcome by increasing the size of the absorp-
tion area or by modifying the filter field itself. Corrosion
of underground utilities is a moderate limitaton that can
be overcome by using noncorrodible materials such as
plastic or copper pipe.

This soil has high potential for wildlife habitat. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

LdA—Largo silt loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on a broad, some-
what dissected basin floor. Slopes are smooth and
convex. Individual areas are 15 to 100 acres in size.

Typically, the surface layer is reddish brown silt loam
about 4 inches thick. The next layer is reddish brown
silty clay loam about 17 inches thick. The substratum is
light reddish brown and reddish brown silty clay loam to
a depth of more than 60 inches.

Included with this soil in mapping are small intermin-
gled areas of Prelo and Alamogordo soils. Also included
are very small areas of wind hummocks less than 36
inches high. The included soils make up about 15 per-
cent of the unit. Individual areas are generally smaller
than 3 acres.

This soil is calcareous throughout. In some areas
small amounts of gypsum are in the lower part of the
substratum. Permeability is moderately slow, and availa-
ble water capacity is high. Tilth is moderate, and the soil
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can be worked over a moderate range of moisture condi-
tions. The root zone is deep and easily penetrated by
plant roots.

This soil has high potential for row crops, orchards,
and small grains if the soil is irrigated and if good man-
agement is practiced (fig. 11). This soil has high potential
for irrigated pasture and hay. Tilth can be improved and
maintained by returning crop residue to the soil and by
growing green manure crops in the cropping system. The
erosion hazard is severe if cultivated crops are grown.
Minimum tillage, cover crops, and windbreaks reduce
runoff and erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has high potential for most urban uses. Low
strength, compressibility, moderate shrink-swell potential,
and susceptibility to piping can be overcome by use of
suitable fill material for foundations and by good design
and careful installation. The moderately slow permeabil-
ity limits septic tank absorption fields but can be over-
come by increasing the size of the absorption area or by
modifying the filter field. Corrosion of underground utili-
ties is a moderate limitation but can be overcome by
using noncorrodible materials.

This soil has high potential for wildlife habitat. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

LdB—Largo silt loam, 1 to 3 percent slopes. This
deep, well drained soil is on lower parts of toe slopes of
pediments. Slopes are smooth and slightly concave. Indi-
vidual areas are 10 to 60 acres in size.

Typically, the surface layer is reddish brown silt loam
about 5 inches thick. The next layer is reddish brown
silty clay loam about 20 inches thick. The substratum is
light reddish brown silty clay loam to a depth of more
than 60 inches.

Included with this soil in mapping are small intermin-
gled areas of Prelo and Alamogordo soils. Also included
are a few areas of Largo silt loam, frequent overflow,
and McCullough fine sandy loam. included soils make up
about 20 percent of the unit. Individual areas are smaller
than 3 acres.

This soil is calcareous throughout. In some areas
small amounts of gypsum are in the lower part of the
substratum. Permeability is moderately slow, and availa-
ble water capacity is high. Tilth is poor, and the soil can
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be worked only over a narrow range of moisture condi-
tions. The root zone is deep and is easily penetrated by
plant roots.

This soil has high potential for farming. High yields can
be expected from most crops under good management.
The silt loam surface has a tendency to seal over when
wet. This lowers the infiltration rate and increases ero-
sion potential. Good irrigation water management is nec-
essary to avoid excessive loss of water and to control
erosion if row crops or small grains are grown. Minimum
tillage, cover crops, stripcropping, and windbreaks
reduce runoff and erosion. Tilth can be maintained by
growing green manure crops and by returning crop resi-
due to the soil. Commercial fertilizer increases yields of
all crops.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has high potential for urban uses. The moder-
ately slow permeability limits septic tank absorption
fields. Modifying the design of the filter field or increasing
the size of the absorption area overcomes this problem.
Central waste disposal would also eliminate the problem.
This soil has a moderate shrink-swell potential and low
strength, which limit small buildings, dwellings, and local
roads and streets. Good design, careful installation, and
the use of suitable fill material help to overcome these
problems. Some areas need to be protected from runon
water from surrounding areas. This soil is susceptible to
piping, has low strength, and erodes easily. Care is
needed in building water retarding or water holding struc-
tures. To reduce wind and water erosion, a mulch should
be maintained on all disturbed areas, such as lawns or
rights-of-way for roads, until a plant cover is established.

The potential for wildlife habitat is high. This soil pro-
duces pasture, hay, orchards, and row crops that provide
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected strip plant-
ings of grain or green forage also provide food and
cover.

LdB2—Largo silt loam, 1 to 3 percent slopes,
eroded. This deep, well drained, nearly level to very
gently sloping soil is on lower parts of pediment toe
slopes that are dissected by many rills and shallow gul-
lies. Slopes are smooth and slightly concave. Individual
areas are irregular in shape and are 10 to 25 acres in
size.

Typically, the surface layer has been eroded and is
much thinner than in most Largo soils. It is reddish
brown silt loam about 1 inch thick. The next layer is silty
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clay loam about 20 inches thick. The substratum is light
reddish brown silty clay loam that extends to a depth of
more than 60 inches. A few 'small soft masses of
gypsum are in the lower part of the substratum.

Included with this soil in mapping are small areas of
Largo very fine sandy loam, Largo sandy loam, McCul-
lough soils, and Alamogordo soils. On all of the included
soils, some of the surface layer has been removed by
water. The included soils make up about 15 percent of
the unit. Individual areas are generally smaller than 2
acres.

This soil is calcareous throughout. In some areas
small amounts of gypsum are in the lower part of the
substratum. Permeability is moderately slow, and the
available water capacity if high. Tilth is poor, and the soil
can be worked only over a narrow range of moisture
conditions. The root zone is deep and is easily penetrat-
ed by plant roots.

The potential for farming is not so good for these soils .

as for the typical Largo soils. The thinness of the surface
layer restricts production of most crops. The silt loam
surface layer seals over and reduces infiltration. This
increases runoff, causing more erosion.. Cover crops,
green manure crops, and pasture or hay crops reduce
erosion and improve tilth. The areas should be protected
from runon water from surrounding areas by diversions
or terraces. Since this soil is susceptible to piping, has
low strength, and erodes easily, care should be taken
when building any type of water retarding or water hold-
ing structures. Commercial fertilizer increases yields of
cultivated crops.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has moderate potential for most urban uses if
it is protected from runon water. The moderately slow
permeability limits septic tank filter fields but can be
overcome by increasing the size of the absorption area
or modifying the filter field. The moderate shrink-swell
potential moderately limits dwellings, small buildings, and
local roads and streets but can be overcome by good
design and careful installation and by use of suitable fill
material. To reduce wind and water erosion, a muich
should be maintained on all disturbed areas, such as
lawns and rights-of-way for roads, until a plant cover is
eatablished.

The potential of this soil for wildlife habitat is high. If
protected from runon water, this soil produces pasture,
hay, orchards, and row crops that provide food and
some cover for a variety of wildlife, including scaled and
Gambel quail and mourning and white-winged dove. Rus-
sian-olive, cottonwood, several shrub and forb species,
and grasses planted along unlined irrigation ditches,
fence rows, odd areas, marshy sites, and flood plains
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improve habitat. Protected strip plantings of grain or
green forage also provide food and cover.

LeA—Largo silt loam, frequent overfiow, 0 to 1
percent slopes. This deep, well drained, nearly level soil
is on lower parts of toe slopes of pediments. This soil
receives excess water from surrounding areas. Slopes
are smooth and slightly concave. Individual areas are 10
to 80 acres in size.

Typically, the surface layer is highly stratified silt loam
and silty clay loam about 12 inches thick. The dominant
texture is silt loam. This layer was deposited by overflow
water. The next layer is reddish brown silt loam about 10
inches thick. The substratum is reddish brown silt loam
to a depth of more than 60 inches.

Included with this soil in mapping are small intermin-
gled areas of Prelo silt loam and Largo very fine sandy
loam. Also included are a few small areas of McCullough
soils. All of the included soils are stratified in the upper
few inches. Included soils make up about 15 percent of
the unit. Individual areas are generally smaller than 3
acres.

This soil is calcareous throughout. In some areas
small amounts of gypsum are in the substratum. Per-
meablity is moderately slow, and available water capacity
is high. Tilth is good, and the soil can be worked over a
moderate range of moisture conditions. The root zone is
deep and is easily penetrated by plant roots.

The potential for farming is high if the soils are pro-
tected from runon water from surrounding areas. Dikes
of diversions provide such protection. Good tilth is easily
maintained by growing green manure crops and returning
crop residue to the soil. Because of the moderately slow
permeability, good irrigation water management is re-
quired to prevent ponding in depressional areas. Mini-
mum tillage, cover crops, stripcropping, and windbreaks
reduce runoff and water and wind erosion. Commercial
fertilizer increases yields of ail crops.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

The potential for most urban uses is low. This soil
must be protected from runon water from surrounding
areas before use in urban areas. The moderately slow
permeability limits septic tank absorption fields but can
be overcome by modifying the design of the filter field or
increasing the size of the absorption area. Central waste
disposal would also eliminate the problem. This soil has
a moderate shrink-swell potential, which limits small
buildings, dwellings, and local roads and streets but can
be overcome by good design, careful installation, and
use of suitable fill material. This soil is susceptible to
piping, has low strength, and erodes easily. Care is
needed in building water retarding and water holding
structures. To reduce wind and water erosion, a muich
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should be maintained on all disturbed areas, such as
lawns and rights-of-way of roads, until a plant cover is
established.

The potential of this soil for wildlife is high. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

LfB—Largo-Ogral complex, 1 to 3 percent slopes.
This complex consists of medium-sized areas of deep,
well drained soils on nearly level to very gently sloping
pediments that are slightly lower than the surrounding
landscape. The soils are so intermingled that it was not
teasible to separate them on the high detail map. Areas
of this complex are elongated and are 60 to 350 acres in
size. Individual areas of each soil are generally smaller
than 3 acres.

Largo very fine sandy loam makes up 55 percent of
each mapped area. Typically, the surface layer is reddish
brown very fine sandy loam about 6 inches thick. The
next layer is reddish brown silt loam about 19 inches
thick. The substratum is reddish brown silty clay loam to
a depth of more than 60 inches.

This soil is strongly calcareous throughout. Permeabil-
ity is moderately slow, and available water capacity is
high. The root zone is deep and when moist is easily
penetrated by plant roots.

Ogral very fine sandy loam makes up about 30 per-
cent of each mapped area. Typically, the surface layer is
reddish brown very fine sandy loam about 6 inches thick.
The next layer is reddish brown fine sandy loam about
12 inches thick. The substratum is reddish brown very
gravelly fine sandy loam to a depth of more than 60
inches. In about 70 percent of the mapped area, 30
percent of the surface is covered by a gravelly desert
pavement.

This soil is strongly calcareous throughout. Permeabil-
ity is moderately rapid, and available water capacity is
low. The root zone is deep and can be penetrated by
roots of most plants.

Included in mapping are small areas of Emot, Tome,
and Alamogordo Variant soils and Largo sandy loam.
Inclusions make up about 15 percent of the unit. Individ-
ual areas are generally smaller than 2 acres.

This complex has low potential for farming because of
the low available water capacity of the Ogral soil. The
complex pattern of the Largo and Ogral soils makes it
very difficult to properly manage irrigation water. Small
areas of irrigated pasture or hay are more suitable for
this complex than fields of most row crops. Commercial

59

fertilizer increases yields. The water erosion hazard is
severe if these soils are disturbed.

Increased population growth and development of small
ranchettes has increased urbanization. The moderate
shrink-swell potential and low strength of the Largo soils
limit dwellings and local roads and streets but can be
overcome by good design and careful installation and by
use of suitable fill material. The moderately slow perme-
ability of the Largo soils limits septic tank filter fields but
can be overcome by increasing the size of the filter field
or modifying the design. Filter fields are not restricted in
the Ogral soils, but because of the gravelly substratum,
underground water may be contaminated.

These soils have moderate potential for adapted wind-
break species. Trees such as Arizona cypress, Rocky
Mountain juniper, green ash, Siberian elm, and Russian-
olive and the shrubs squawbush, lilac, and American
plum can be grown with little or no difficulty. Some other
species can be grown, but special treatment is required
to overcome specific soil conditions.

The potential of this complex for wildlife habitat is
moderate. The soils produce limited pasture, hay, or-
chards, and row crops that provide some food and some
cover for a variety of wildlife, including scaled and
Gambel quail and mourning and white-winged dove. Rus-
sian-olive, cottonwood, several shrub and forb species,
and grasses planted along unlined irrigation ditches,
fence rows, odd areas, marshy sites, and flood plains
improve habitat. Protected strip plantings of grain or
green forage also provide food and cover.

McB—McCullough sandy loam, 1 to 3 percent
slopes. This deep, well drained, very gently sloping soil
is on lower parts of toe slopes of pediments. Slopes are
smooth and slightly concave. Individual areas are 20 to
150 acres in size.

Typically, the surface layer is reddish brown sandy
loam about 5 inches thick. The next layer is reddish
brown fine sandy loam about 17 inches thick. The upper
7 inches of the substratum is reddish brown very gravelly
coarse sand. Below that, the substratum is reddish
brown fine sandy loam to a depth of more than 60
inches.

Iincluded with this soil in mapping are some areas of
McCullough fine sandy loam. Also included are small
intermingled areas of Largo, Prelo, Alamogordo, and Hol-
loman soils. Small wind hummocks are randomly scat-
tered over the unit. Many shallow drainageways dissect
the unit. These drainageways are mostly less than 12
inches deep and are very gravelly. The included soils
make up about 30 percent of this unit.

This soil is calcareous throughout. The lower part of
the substratum has a few, small, soft masses of gypsum.
Permeability is moderately rapid, and available water ca-
pacity is moderate. Tilth is good and the soil can be
worked over a wide range of moisture conditions. The
root zone is deep and is easily penetrated by plant roots.
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This soil has high potential for farming. The potential
for irrigation is limited by rapid percolation and moderate
available water capacity. Pasture and hay have higher
potential than most cultivated crops. The hazard of wind
erosion is very severe if this soil is disturbed or if the
plant cover is removed. If row crops or small grains are
grown, good tilth can be maintained by growing green
manure crops and by returning crop residue to the soil.
Minimum ftillage, cover crops, stripcropping, and wind-
breaks reduce runoff and water and wind erosion. Com-
mercial fertilizer increases the yields of all crops.

This soil has moderate potential for adapted wind-
break species. Trees such as Arizona cypress, Rocky
Mountain juniper, green ash, Siberian elm, and Russian-
olive and the shrubs squawbush, lilac, and American
plum can be grown with little or no difficulty, but more
frequent irrigation is necessary than for most soils be-
cause of the low water holding capacity. Other species
can be grown, but special treatment is required to over-
come specific soil conditions.

This soil has high potential for most urban uses. Septic
tank absorption fields work well in this soil, but if the
population density becomes too high, contamination of
ground water and seepage at the lower elevations are
possible. Central sewage systems would eliminate the
problem. These areas should be protected from runon
water from surrounding areas. To reduce wind erosion, a
mulch should be maintained on all areas, such as lawns
and rights-of-way for roads, until a plant cover is estab-
lished.

The potential for wildlife habitat is high to moderate.
This soil produces pasture, hay, orchards, and row crops
that provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

MdA—McCullough Varlant very fine sandy loam, 0
to 1 percent slopes. This deep, well drained, nearly
level soil is on lower pediment toe slopes. Slopes are
smooth and slightly concave. individual areas are irregu-
lar in shape and are 10 to 50 acres in size.

Typically, the surface layer is light brown very fine
sandy loam about 7 inches thick. The next layer is light
brown loam about 8 inches thick. The upper 17 inches of
the substratum is light brown very fine sandy loam.
Below that, the substratum is reddish brown silt loam to
a depth of more than 60 inches. A few fine soft masses
of gypsum are in the lower part of the substratum.

Included with this soil in mapping are .areas of Largo,
McCullough, and Prelo soils. Also included are a few
intermingled areas of Alamogordo and Aztec soils. Torri-
fluvents are in the bottoms of the major drainageways,
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and a few wind hummocks are scattered throughout the
unit. The wind hummocks are generally less than 36
inches high. The included soils make up about 20 per-
cent of the unit. Individual areas are generally smaller
than 1 acre.

This soil is calcareous throughout. Small amounts of
gypsum are in the lower part of the substratum. Perme-
ability is moderately slow, and available water capacity is
high. Tilth is good, and the soil can be worked over a
moderate range of moisture conditions. The root zone is
deep and is easily penetrated by plant roots.

This soil has high potential for row crops, small grains,
and irrigated pasture and hay. Good tilth can be main-
tained by returning crop residue to the soil and by grow-
ing green manure crops in the cropping system. General-
ly, nitrogen is needed by all crops except legumes. Le-
gumes respond to phosphate. The hazard of wind ero-
sion is severe if these soils are cultivated, especially in
spring, when strong winds are common. Minimum tillage,
cover crops, stripcropping, and windbreaks reduce runoff
and wind erosion.

This soil has high potential for windbreak species.
Trees such as Arizona cypress, Rocky Mountain juniper,
green ash, Siberian eim, and Russian-olive and the
shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has high potential for urban development.
The moderately slow permeability limits septic tank filter
fields but can be overcome by increasing the size of the
absorption area or modifying the filter field. Central
waste disposal would eliminate the problem. Moderate
shrink-swell potential limits dwellings with basements
and local roads and streets but can be overcome by
careful installation and by use of suitable fill material. To
reduce wind-and water erosion, a mulch should be main-
tained on all disturbed areas, such as lawns or rights-of-
way for roads, until a plant cover is established.

The potential for wildlife habitat is high. This soil pro-
duces pasture, hay, orchards, and row crops that provide
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected strip plant-
ings of grain or green forage also provide food and
cover.

NaC—Nickel-Aztec gravelly sandy loams, 2 to 8
percent slopes. This complex consists of large areas of
deep, well drained soils on the upper part of the pedi-
ments. These soils are so intermingled that it was not
feasible to separate them on the high detail map. This
complex is mainly in one large area about a mile wide on
the dissected fans on pediments adjacent to the escarp-
ments of the Sacramento Mountains. The pediment has
been truncated. Gullies cut by fast flowing streams are
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common. Slopes are undulating to gently rolling. The
sides of the drainageways are as steep as 30 percent.
Individual areas of each soil are generally smalier than 3
acres.

Nickel gravelly sandy loam makes up about 70 percent
of each mapped area. Typically, the surface layer is light
yellowish brown gravelly sandy loam about 4 inches
thick. The upper 14 inches of the substratum is very pale
brown and white very gravelly sandy loam that contains
some accumulations of gypsum. Below that, the substra-
tum is very pale brown very gravelly sandy loam to a
depth of more than 60 inches.

This soil is strongly calcareous throughout and is mod-
erately alkaline. Permeability is moderately slow, and
available water capacity is low.

Aztec gravelly sandy loam makes up about 20 percent
of each mapped area. Typically, the surface layer is
brown gravelly sandy loam about 6 inches thick. The
upper 20 inches of the substratum is pinkish white grav-
elly sandy loam that is high in gypsum. Below that, the
substratum is light brown very gravelly sandy loam to a
depth of more than 60 inches.

This soil is calcareous throughout and is high in
gypsum. Permeability is moderately rapid below a depth
of 26 inches, and available water capacity is low.

Included in mapping are smali intermingled areas of
Emot, Alamogordo, Lozier, McCullough, and Tome soils.
The Emot and Tome soils are in the lower, western-most
portions of the pediments along the level areas adjacent
to the narrow, deep drainageways. The McCullough and
Alamogordo soils are along the side slopes and level
benches adjacent to the drainageways. The Lozier soils
are on the upper part of the pediments. Inclusions make
up about 10 percent of the unit. Individual areas are
generally smaller than 1 acre.

This complex has no potential for farming. The gravel
content and slope limit all uses except native range and
wildlife habitat. Water erosion is a hazard if these soils
are disturbed.

These soils have low potential for adapted windbreak
species. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown, but special treatment is required to overcome
specific soil conditions.

This complex has low potential for most urban uses;
nevertheless, some urban development is taking place
on these soils. The gravel content severely limits septic
tank filter fields by allowing contamination of ground
water or causing seepage downslope. Slope is a minor
limitation for north-south roads or streets. This complex
is a good source of gravel and fill material.

The potential for wildlife habitat is low. This complex
produces only limited pasture and hay that provide some
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. This complex is not generally irrigated.
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Russian-olive, several shrub and forb species, and
grasses planted along unlined irrigation ditches, fence
rows, and odd areas improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

PkA—Prelo sandy loam, hummocky, 0 to 1 percent
slopes. This deep, well drained, nearly level soil is at the
end of drainage channels and intermittent streams.
Slopes are smooth and slightly concave. Individual areas
are irregular and elongated and are 30 to 100 acres in
size. Small gullies less than 12 inches deep dissect the
unit.

Typically, the upper 10 inches of the surface layer is
reddish brown and highly stratified. Texture varies from
sand to silt loam, but is dominantly sandy loam. This
layer was deposited by water. The lower 4 inches of the
surface layer is dark reddish brown silt loam. The subsoil
is about 24 inches thick. The upper part of the subsoil is
reddish brown silty clay loam, and the lower part is dark
reddish brown silty clay loam. The substratum is reddish
brown silty clay loam to a depth of more than 60 inches.
The subsoil and the substratum contain common, white,
soft masses and filaments of gypsum.

Included with this soil in mapping are areas of hum-
mocky Prelo soils that have various textures in the sur-
face layer, gravelly and sandy soils in drainage channels,
Alamogordo fine sandy loam, and Prelo silt loam,
eroded. The included soils make up about 30 percent of
the unit, and individual areas are generally smaller than 2
acres. The wind hummocks cover about 15 percent of
the area and are typically 36 inches or less high.

This soil is calcareous throughout. Gypsum content
increases with depth. Permeability is moderately slow,
and available water capacity is high. Tilth is good, and
the soil can be worked over a moderate range of mois-
ture conditions. The root zone is deep and is easily
penetrated when moist.

Because of the wind hummocks, this soil has low
potential for farming. If the wind hummocks are leveled,
the potential is high for row crops, small grains, pasture,
and hay. The moderately slow permeability of the soil
limits farming unless good irrigation water management
is practiced. Tilth can be maintained by returning crop
residue to the soil and growing green manure crops in
the cropping system. The hazard of wind erosion is
severe if cultivated crops are grown. During intensive
storms, the soil has a severe hazard of erosion by over-
flow water from intermittent drainageways. The overflow
water carries sediment which is deposited on the soil.
Diversions or dikes can be used to keep out runon water
from surrounding areas. Minimum tillage, cover crops,
stripcropping, and windbreaks help to control wind ero-
sion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
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the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty. If the wind hummocks
are leveled, this soil has high potential for pecans under
irrigation and good management.

The soil has high potential for most urban uses if the
hummocks are leveled. Low strength, moderate shrink-
swell potential, and susceptibility to piping can be over-
come by use of suitable fill material, good design, and
careful installation. Using noncorrodible materials in un-
derground utilities eliminates the severe hazard of corro-
sion. Septic tank adsorption fields are limited by the
moderately slow permeability of the subsoil and substra-
tum. By increasing the size of the absorption area or
modifying the filter field, this limitation can be overcome.

The potential for wildlife habitat is high to moderate.
This soil produces pasture, hay, orchards, and row crops
that provide food and some cover for a variety of wildlife,
including scaled and Gambe!l quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

PIA—Prelo fine sandy loam, 0 to 1 percent slopes.
This deep, well drained, nearly level soil is on broad
alluvial toe slopes. Slopes are smooth and slightly con-
cave. Individual areas are generally elongated or irregu-
lar in shape and are 20 to 200 acres in size. The areas
are mostly oriented northeast-southwest.

Typically, the surface layer is light brown fine sandy
loam about 4 inches thick. The subsoil is reddish brown
and brown silt loam about 22 inches thick. The upper
part of the substratum is light reddish brown silt loam
and contains accumulations of gypsum. The lower part is
reddish brown clay loam to a depth of more than 60
inches. _

Included with this soil in mapping are some areas of
Prelo soils that have a silt loam or very fine sandy loam
surface layer. Also included are small intermingled areas
of Largo, Alamogordo, and Aztec soils. In the larger
mapped areas, there are usually shallow, narrow drain-
ageways. The soils in these drainageways have a gravel-
ly surface layer, and some are gravelly throughout. In
some areas slope is as much as 2 percent. The included
soils make up about 20 percent of the unit. Individual
areas are smaller than 3 acres.

THhis-soil is calcareous throughout and contains a mod-
erate amount of gypsum. Permeability is moderately
slow, -and available water capacity is high. Tilth is poor
except where good cropping systems are used. Normally
this soil can be worked only over a narrow range of
moisture conditions. The root zone is deep and is easily
penetrated by piant roots.

The soil has medium to high potential for row crops,
small grains, hay, and pasture (fig. 12). All crops need
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irrigation. High yields of irrigated pasture can be obtained
under good management. Returning crop residue to the
soil helps to maintain good tilth. The hazard of wind
erosion is severe, especially in spring, when strong
winds are common. Minimum tillage and cover crops
reduce runoff and wind and water erosion. Some areas
need dikes or diversions to keep out excessive runon
water from surrounding areas.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

The soil has high potential for most urban uses. Low
strength and moderate shrink-swell potential are moder-
ate limitations but can be overcome by good design and
careful installation. The moderately slow permeability
limits septic tank absorption fields but can be overcome
by increasing the size of the absorption area or by modi-
fying the filter field itself. The amount of gypsum in the
substratum limits pit tanks and other water holding struc-
tures, but this limitation can be overcome by several
methods of lining.

This soil has high potential for wildlife habitat. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

PmA—Prelo slit loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on the broad,
somewhat dissected basin floor and on alluvial toe
slopes (fig. 13). Slopes are smooth and slightly convex.
Individual areas are 40 to 200 acres in size. A few major
drainageways dissect the unit, and many smaller ones
meander across the unit into the major drainageways.

Typically, the surface layer is reddish brown silt loam
about 8 inches thick. In some areas the surface layer is
12 inches thick and has very thin platy structure or is
very highly stratified. In these areas the surface layer
was deposited by water and some of the very thin strata
are clay loam. The subsoil is about 14 inches thick. The
upper part of the subsoil is reddish brown silty clay loam,
and the lower part is reddish brown silt loam. The subsoil
contains common, white, soft masses and soft filaments
of gypsum. The upper part of the substratum is reddish
brown silt loam, and the lower part is light reddish brown
silt loam to a depth of more than 60 inches. Content of
gypsum in the form of small crystals and soft filaments
increases with depth in the substratum.

Included with this soil in mapping are small areas of
Prelo soils that are eroded or that are fine sandy loam
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and sandy loam. Also included are a few intermingled
areas of Alamogordo and Largo soils. Wind hummocks
less than 30 inches high, are in some areas. Included
soils make up about 20 percent of the unit. Individual
areas are generally smaller than 2 acres.

This soil is calcareous throughout. Gypsum content
increases with depth. Permeability is moderately slow,
and available water capacity is high. Tilth is poor, and
the soil can be worked only over a moderate range of
moisture conditions. The root zone is deep and is easily
penetrated by plant roots.

This soil has a high potential for row crops, small
grains, irrigated pasture, and hay. The moderately slow
permeability limits farming unless irrigation water is well
managed. Tilth can be maintained by returning crop resi-
due to the soil and growing green manure crops in the
cropping system. The wind erosion hazard is severe if
cultivated, crops are grown, especially in spring, when
strong winds are common. Minimum tillage, cover crops,
stripcropping, and windbreaks reduce runoff and wind
erosion. All crops except legumes respond to nitrogen.
Legumes respond to phosphate.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has high potential for most urban uses. Low
strength, moderate shrink-swell potential, and suscepti-
bility to piping can be overcome by good design and
careful installation and by use of suitable fill material for
foundations. The gypsum in the substratum can corrode
underground utilities, but the use of noncorrodible mate-
rials overcomes this limitation. The moderately slow per-
meability limits septic tank absorption fields but can be
overcome by increasing the size of the absorption area
or modifying the filter field itself.

The potential for wildlife habitat is high. This soil pro-
duces pasture, hay, orchards, and row crops that provide
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected strip plant-
ings of grain or green forage also provide food and
cover.

PmB—Prelo siit loam, 1 to 3 percent slopes. This
deep, well drained, very gently sloping soil is on the
broad, somewhat dissected basin floor. Slopes are
smooth and slightly convex. Individual areas are 60 to
150 acres in size. A few major drainageways dissect the
unit, and many smaller ones meander across the unit
into the major drainageways.

Typically, the surface layer is reddish brown silt loam 6
inches thick. The subsoil is about 14 inches thick. The
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upper part of the subsoil is reddish brown silty clay loam,
and the lower part is reddish brown silt loam. The subsoil
has common, white, soft masses and soft filaments of
gypsum. The upper part of the substratum is reddish
brown silt loam, and the lower part to a depth of more
than 60 inches is reddish brown silt loam and contains
crystals and soft filaments of gypsum.

Included with this soil in mapping are small areas of
Prelo soils that are eroded or that are fine sandy loam
and sandy loam. Also included are a few intermingled
areas of Prelo silt loam, 0 to 1 percent slopes, and
Alamogordo and Largo soils and a few wind hummocks.
The included soils make up about 15 percent of the unit.
Individual areas are generally smaller than 3 acres.

This soil is calcareous throughout. Gypsum content
increases with depth. Permeability is moderately slow,
and available water capacity is high. Tilth is poor, and
the soil can be worked only over a moderate range of
moisture conditions. The root zone is deep and when
moist is readily penetrated by plant roots.

This soil has high potential for row crops, small grains,
pasture, and hay if adequate water is available. The
moderately slow permeability limits farming unless irriga-
tion water is well managed. Tilth can be maintained by
returning crop residue to the soil and growing green
manure crops in the cropping system. The hazard of
wind erosion is severe if cultivated crops are grown,
especially in spring when strong winds are common. The
water erosion hazard is moderate. Minimum tillage, cover
crops, stripcropping, and the windbreaks reduce runoff
and water and wind erosion.

This soil has high potential for most urban uses. Low
strength, moderate shrink-swell potential, and suscepti-
hility to piping can be overcome by good design and
careful installation and by use of suitable fill material for
foundations. The high amount of gypsum in the substra-
tum can corrode underground utilities. Use of noncorrodi-
ble materials overcomes this limitation. The moderately
slow permeability limits septic tank absorption fields but
can be overcome by increasing the size of the absorp-
tion area or modifying the filter field.

The potential for wildlife habitat is high. This soil pro-
duces pasture, hay, orchards and row crops that provide
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected strip plarit-
ings of grain or green forage also provide food and
cover.

PmB2—Prelo silt loam, 1 to 3 percent slopes,
eroded. This deep, well drained, very gently sloping soil
is on the upper basin floor. Slopes are smooth and
slightly concave. This unit has very little vegetation, com-
monly only creosotebush and mesquite on the wind hum-
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mocks, and is dissected by many small rills and gullies
that are generally less than 12 inches deep. Individual
areas are irregular in shape and are 5 to 35 acres in
size.

Typically, the surface layer is reddish brown silt loam
about 2 inches thick. The subsoil is reddish brown clay
loam about 6 inches thick. The substratum is reddish
brown clay loam extending to a depth of more than 60
inches. Both the subsoil and the substratum have
common soft masses and soft filaments of gypsum.

Included with this soil in mapping are small intermin-
gled areas of other Prelo soils, Alamogordo and Largo
soils, and wind hummocks that have a surface layer of
very fine sandy loam, loam, and silt loam. The included
soils make up about 25 percent of the unit. Individual
areas are generally smaller than 2 acres. Commonly the
wind hummocks are eroded, have a melted appearance,
are as much as 30 inches high, and cover about 5
percent of the unit.

This soil is calcareous throughout. Gypsum content
increases with depth. Permeability is moderately slow,
and available water capacity is high. Tilth is poor, and
the soil can be worked only over a narrow range of
moisture conditions. The root zone is deep and is easily
penetrated when moist.

The potential is high for row crops, small grains, pas-
ture, and hay. The moderately slow permeability of the
soil limits farming unless irrigation water is well managed.
Tilth can be maintained by returning crop residue to the
soil and growing green manure crops in the cropping
system. The wind erosion hazard is severe if cultivated
crops are grown, especially in spring, when strong winds
are common. The water erosion hazard is also severe.
Some areas need diversions or bench leveling to protect
the soil from rapid runon from adjacent areas. Minimum
tillage, cover crops, stripcropping, and windbreaks mini-
mize runoff and water and wind erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian eim, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has high potential for most urban uses, if
runon water is kept off this soil. Low strength, moderate
shrink-swell potential, and susceptibility to piping can be
overcome by good design, careful installation, and use of
suitable fill materials for foundations. Corrosion of under-
ground utilities is also a limitation. The use of noncorrodi-
« ble materials overcomes this limitation. The moderately
.. slow permeability limits septic tank absorption fields but
can be overcome by increasing the size of the absorp-
tion area or modifying the filter field.

The potential for wildiife habitat is moderate. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
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shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

PnA—Prelo silt loam, hummocky, 0 to 1 percent
slopes. This deep, well drained, nearly level soil is on
the broad, somewhat dissected basin floor and alluvial
toe slopes. Slopes are smooth and slightly convex. Indi-
vidual areas are 20 to 150 acres in size. Small rills, less
than 12 inches deep, commonly meander through the
unit.

Typically, the upper 4 inches of the surface layer is
reddish brown silt loam and the lower 4 inches is reddish
brown silty clay loam. The subsoil is reddish brown silty
clay loam about 20 inches thick. The subsoil has few
soft masses and filaments of gypsum. The substratum is
reddish brown silty clay loam to a depth of more than 60
inches. It contains common soft masses and filaments
and few medium crystals of gypsum. Gypsum content
increases with depth. In about 20 percent of the area of
this unit, the surface layer is very fine sandy loam.

Included with this soil in mapping are small areas of
other Prelo soils. Also included are small intermingled
areas of Largo and Alamogordo soils and wind hum-
mocks. The wind hummocks generally are less than 36
inches high and have a melted appearance. The includ-
ed soils make up about 30 percent of this mapping unit.

This soil is calcareous throughout. Gypsum content
increases with depth. Permeability is moderately slow,
and available water capacity is high. Tilth is poor, and
the soil can be worked only over a moderate range of
moisture conditions. The root zone is deep and is easily
penetrated by plant roots.

This soil has high potential for row crops, small grains,
and irrigated pasture and hay. The moderately slow per-
meability of the soil limits farming unless irrigation water
is well managed. Commercial fertilizer increases yields.
Good tilth can be maintained by returning crop residue to
the soil and by growing green manure crops in the crop-
ping system. The hazard of wind erosion is severe if
cultivated crops are grown, especially in spring, when
strong winds are common. Minimum tillage, cover crops,
stripcropping, and windbreaks reduce runoff and wind
erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-clive and
the shrubs squawbush, lilac, and American plum can be
grown with littte or no difficulty.

This soil has high potential for urban development.
The moderately slow permeability limits septic tank filter
fields but can be overcome by increasing the size of the
absorption area or modifying the filter field. Central
waste disposal systems also eliminate this problem. The
moderate shrink-swell potential and low strength limit



OTERO AREA, NEW MEXICO

dwellings, small building, and local roads and streets but
can be overcome by good design and use of good fill
material. To reduce wind erosion, a muich should be
maintained on all disturbed areas, such as lawns or
rights-of-way for roads, until a plant cover is established.
Noncorrodible materials should be used for underground
utilities.

The potential for wildlife habitat is high. This soil pro-
duces pasture, hay, orchards, and row crops that provide
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected strip plant-
ings of grain and green forage also provide food and
cover.

PpA—Prelo siit loam, frequent overflow, 0 to 1 per-
cent slopes. This deep, well drained, nearly level soil is
in areas at the lower end of intermittent streams and
where large quantities of water have been diverted by
dikes or roads. Slopes are smooth and concave. Individ-
ual areas are 25 to 100 acres. This soil is usually cov-
ered with a dense stand of alkali sacaton except in
areas of heavy grazing or cultivation.

Typically, the surface layer is reddish brown highly
stratified fine sandy loam, very fine sandy loam, clay
loam, and silt loam 12 inches thick. The subsoil is red-
dish brown silty clay loam about 20 inches thick. The
substratum is reddish brown silty clay loam to a depth of
more than 60 inches. Gypsum segregations are common
in the substratum.

Included with this soil in mapping are areas of other
Prelo soils and Alamogordo soils. Also included are wind
hummocks of very fine sandy loam or silt loam. The
included soils make up about 20 percent of this mapping
unit. Individual areas are smaller than 2 acres.

This soil is calcareous throughout. Permeability is mod-
erately slow, and available water capacity is high. Tilth is
fair, and the soil can be worked over a moderate range
of moisture conditions. Water stards on the surface for a
short period after heavy rains. The root zone is deep and
is relatively easily penetrated by plant roots.

If protected from flooding, this soil has medium poten-
tial for row crops and small grains. The potential of this
soil is also limited because it occurs on narrow, elongat-
ed areas. It has high potential for hay and pasture. Good
tilth is easily maintained by returning crop residue to the
soil. Runoff is slow and the erosion hazard is moderate.
Minimum tillage and cover crops, including grasses and
legumes, reduce runoff and erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with littie or no difficulty.
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This soil has low potential for most urban uses. During
strong rains, water from surrounding areas concentrates
on this soil, depositing and removing sediment. Flooding
can be prevented to some extent by proper drainage
measures. The moderately slow permeability limits septic
tank absorption fields but can be overcome by increas-
ing the size of the absorption area or modifying the filter
field.

The potential for wildlife habitat is high. This soil pro-
duces pasture, -hay, orchards, and row crops that provide
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected strip plant-
ings of grain or green forage also provide food and
cover. The soil must be protected from flooding in order
to establish field or row crops.

PvB—Prelo-Prelo Variant complex, 0 to 3 percent
slopes. This complex consists of small areas of deep,
well drained soils on lower parts of toe slopes of pedi-
ments. These soils are so intermingled that it was not
feasible to separate them on the high detail map. Areas
of this complex are irregular in shape and are 10 to 150
acres in size.

Prelo silt loam makes up about 55 percent of each
mapped area. Typically, the surface layer is reddish
brown silt loam about 9 inches thick. The subsoil is
reddish brown silt loam about 15 inches thick. The sub-
stratum is reddish brown silty clay loam to a depth of
more than 60 inches. The substratum contains accumu-
lations of gypsum in the form of small crystals or soft
masses. A desert pavement covers about 20 percent of
the area of this soil.

This soil is strongly calcareous throughout. Gypsum
content increases with depth. Permeability is moderately
slow, and available water capacity is high. The root zone
is deep and is easily penetrated by plant roots.

Prelo Variant silt loam makes up about 30 percent of
each mapped area. Typically, the surface layer is reddish
brown silt loam about 7 inches thick. The subsoil is
reddish brown silt loam and silty clay loam about 15
inches thick. The upper 8 inches of the substratum is
reddish brown silty clay loam and contains many fine
filaments of gypsum. The lower part of the substratum is
light reddish brown very gravelly sandy loam to a depth
of more than 60 inches.

This soil is strongly calcareous. Gypsum is throughout
the profile. Permeability is moderately slow above a
depth of 30 inches and is moderately rapid below this
depth. Available water capacity is medium.

Included in the mapping are small intermingled areas
of Largo and Alamogordo soils and areas of eroded
Prelo silt loam. Also included are small areas of Prelo
sandy loam and McCullough soils. The inclusions make
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up about 15 percent of each mapped area. Individual
areas are generally smaller than 3 acres.

This complex has good potential for farming. The com-
plex pattern of the soil causes problems in managing
irrigation water. Sprinkler and drip irrigation systems are
more efficient than surface systems. Good tilth can be
maintained by growing green manure crops and returning
crop residue to the soil. The hazards of wind erosion and
water erosion are severe if cultivated crops are grown.
Minimum tillage, cover crops, stripcropping, and wind-
breaks reduce runoff and water and wind erosion. Com-
mercial fertilizer increases yields of all crops.

These soils have moderate potential for adapted wind-
break species. Trees such as Arizona cypress, Rocky
Mountain juniper, green ash, Siberian elm, and Russian-
olive and the shrubs squawbush, lilac, and American
plum can be grown with little or no difficulty, but because
of the gravelly substratum of the Prelo Variant soil, more
frequent irrigation is necessary. Other species can be
grown but special treatment is required to overcome
specific soil conditions.

This complex has good potential for urban develop-
ment. The Prelo soils have moderately slow permeability,
which limits septic tank absorption fields. Increasing the
size of the absorption area or modifying the design of
the filter field helps to overcome this problem. The Prelo
Variant soil has no restrictions for septic tank absorption
fields, but ground water may be contaminated, especially
if population density becomes too high. Onsite investiga-
tion is necessary. Moderate shrink-swell potential and
low strength of both soils limit dwellings and local roads
and streets but can be overcome by good design, careful
installation, and use of suitable fill material. Some areas
need to be protected from runon water from surrounding
areas.

The potential for wildlife habitat is moderate to high.
This complex produces pasture, hay, orchards, and row
crops that provide food and some cover for a variety of
wildlife, including scaled and Gambel quail and mourning
and white-winged dove. Russian-olive, cottonwood, sev-
eral shrub and forb species, and grasses planted along
unlined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

RbA—Reeves very fine sandy loam, 0 to 1 percent
slopes. This deep, well drained, nearly level soil is on
eolian upfands and in depressional drainageways. Slopes
are smooth and slightly concave. Individual areas are 10
to 40 acres in size.

Typically, the surface layer is pale brown very fine
sandy loam about 8 inches thick. The subsoil is brown
and pale brown silt loam about 12 inches thick. It is high
in lime. The substratum to a depth of more than 60
inches is very pale brown sandy loam, light brown fine
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sandy loam, and pink silt loam and is high in lime and
gypsum.

Included with this soil in mapping are intermingled
areas of Holloman, Tome, and Prelo soils. The included
soils make up about 15 percent of this unit. Some small
areas receive extra water as runon.

This soil is calcareous in the surface layer and strongly
calcareous in the subsoil. Gypsum content is high in the
substratum. Permeability is moderate, and available
water capacity is medium. Tilth is good, and the soil can
be worked over a moderate range of moisture condi-
tions. The root zone is moderately deep and is easily
penetrated by plant roots, but the gypsum in the substra-
tum restricts the roots of many plants.

This soil has medium potential for row crops and small
grains under irrigation. Irrigation is necessary for farming.
This soil has high potential for irrigated pasture and
medium potential for hay. Good tilth is maintained by
returning crop residue to the soil. The hazard of wind
erosion is severe if annual crops are grown. Minimum
tillage and returning crop residue to the soil reduce wind
erosion.

This soil has low potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian eim, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown, but special treatment is required to overcome
specific soil conditions.

This soil has medium to low potential for most urban
uses. Low strength, moderate shrink-swell potential, and
corrosivity are major limitations. Good design and proper
installation can overcome the low strength and moderate
shrink-swell potential, but the corrosivity is almost impos-
sible to overcome except by using plastics. The gypsum
content of the substratum adversely affects many uses.
Since depth to gypsum ranges from 20 to 40 inches,
onsite investigation is necessary for many uses.

The potential for wildlife habitat is moderate. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

RcB2—Reeves very fine sandy loam, 0 to 2 per-
cent slopes, eroded. This deep, well drained, nearly
level soil is on the lower part of alluvial toe slopes.
Slopes are smooth and convex. A railroad, a highway,
and diversions built in the area cause a concentration of
water to move rapidly across this soil. Most areas are
severely eroded. Many small channels, generally less
than 2 feet deep, dissect the area, and a few deeper
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gullies are in the unit. Individual areas of this soil are 10
to 50 acres in size.

Typically, the surface layer is pale brown very fine
sandy loam about 2 inches thick. The subsoil is about 25
inches thick. The upper part of the subsoil is yellowish
brown silt loam, and the lower part is light brown, calcar-
eous silt loam. The substratum to a depth of more than
60 inches is pink silt loam that is high in gypsum.

Included with this soil in mapping are a few intermin-
gled areas of Prelo, Alamogordo, and Tome soils. Also
included are some very small areas of deep very gravelly
soils adjacent to or in drainageways. A few small areas
have as much as 15 percent wind hummocks. The pro-
portion of wind hummocks over the entire unit is less
than 5 percent. These wind hummocks are generally
more than 2 feet high, and their texture varies. The
included soils make up about 20 percent of this unit.
Individual areas of these soils are generally smaller than
1 acre.

This soil is calcareous in the surface layer and strongly
calcareous in the subsoil. Gypsum content is high in the
substratum. It occurs as soft powder and small crystals.
Permeability is moderate and available water capacity is
medium. Tilth is good, and the soil can be worked over a
moderate range of moisture conditions. The root zone is
moderately deep and is easily penetrated by plant roots.

This soil has medium potential for row crops and small
grains under irrigation. It has high-potential for irrigated
pasture and medium potential for hay. This soil needs
protection from the water that moves across the areas.
Tilth can be maintained by returning crop residue to the
soil. The hazard of wind erosion is severe if cultivated
crops are grown. Minimum tillage and leaving crop resi-
due on the surface help to control wind erosion. The
water erosion hazard is severe if the soils are not pro-
tected by diversions, dikes, and grassed waterways.

This soil has low potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown, but special treatment is required to overcome
specific soil conditions.

This soil has medium to low potential for most urban
uses. Low strength, moderate shrink-swell potential, and
corrosivity are major limitations. Good design and proper
installation can overcome the low strength, but corrosi-
vity is almost impossible to overcome except by using
plastics. The gypsum content of the substratum adverse-
ly affects many uses. Since depth to gypsum ranges
from 25 to 40 inches, onsite investigation is necessary
for many uses.

The potential for wildlife habitat is moderate. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
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lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and .
cover.

RdA—Reeves very fine sandy loam, frequent over-
flow, 0 to 1 percent slopes. This deep, well drained,
nearly level soil is on parts of toe slopes of alluvial
pediments that normally are the lower end of drain-
ageways that dissect the upper pediments east of these
areas. Slopes are smooth and slightly concave. A rail-
road and highway obstruct normal flow of water, causing
the water to be concentrated in these areas. Other dikes
and diversions built to protect urban developments divert
water onto this soil. Individual areas are 5 to 20 acres in
size.

Typically, the surface layer is light yellowish brown
very fine sandy loam about 10 inches thick. The subsoil
is about 25 inches thick. The upper part of the subsoil is
light brownish gray silt loam, and the lower part is light
brown clay loam. Accumulations of gypsum are in the
lower part of the subsoil. The substratum to a depth of
more than 60 inches is pinkish white silt loam that is very
high in gypsum as soft powder and small crystals.

Inciuded with this soil in mapping are some areas of
Tome and Prelo soils. In the western part of the survey
area, areas of Holloman soils are also included. Small,
narrow drainageways meander across the unit, and small
beds of gravel have been deposited along them in sever-
al places. The included soils make up about 20 percent
of the unit.

This soil is calcareous in the surface layer and strongly
calcareous in the subsoil. Permeability is moderate, and
available water capacity is medium. Tilth is good, and the
soil can be worked over a moderate range of moisture
conditions. The root zone is moderately deep and is
easily penetrated by plant roots. Because of the position
of this soil, the flow of water onto this soil needs to be
altered to prevent possible flooding or erosion of the
surface layer.

This soil has medium potential for row crops and small
grains. Moderate to moderately high yields can be ob-
tained under good management. Irrigation is necessary
for row crops, small grains, pasture, or hay. This soil has
high potential for irrigated pasture and adapted hay.
Good tilth can be maintained by returning crop residue to
the soil. The hazard of wind erosion is severe if the
surface is left unprotected, and the water erosion hazard
is severe if runon water is not diverted or controlled.

This soil has low potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown, but special treatment is required to overcome
specific soil conditions.

This soil has low potential for most urban uses. Low
strength, moderate shrink-swell potential, and corrosivity
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are limitations. Proper design and careful instaliation can
overcome the low strength, but the corrosivity is very
difficult to overcome. The gypsum in the lower part of
the profile adversely affects many interpretations. Since
the depth to gypsum is 25 to 40 inches, onsite investiga-
tion is necessary for many uses. Flooding is also a limi-
tation for structures on this soil.

The potential for wildlife habitat is moderate to high.
This soil produces pasture, hay, orchards, and row crops
that provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marsh
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

TbA—Tobler silt loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on small coales-
cing alluvial fans. Slopes are smooth and slightly con-
cave. Individual areas are 10 to 50 acres in size.

Typically, the soil is stratified reddish brown silt loam,
very fine sandy loam, loam, fine sandy loam, loamy fine
sand, and loamy sand to a depth of 50 inches. Below
that to a depth of more than 60 inches is a buried
reddish brown silty clay loam subsoil of an older soil.

Included with this soil in mapping are small intermin-
gled areas of Tobler soils that have a very fine sandy
loam or fine sandy loam surface layer. Also included are
very small intermingled areas of Prelo soils. The included
soils make up about 15 percent of the unit. Individual
areas are generally smaller than 1 acre.

This soil is calcareous throughout. In most places
small amounts of gypsum are throughout the soil. Per-
meability is moderate, and available water capacity is
moderate. Tilth is fair, and the soil can be worked over a
moderate range of moisture conditions. The root zone is
deep and is easily penetrated by plant roots.

This soil has high potential for row crops and small
grains if it is protected from flooding. Diversions, dikes,
and grassed waterways reduce the flooding hazard. This
soil also has high potential for hay and pasture. Tilth can
be maintained or improved by returning crop residue to
the soil. The hazard of wind erosion is severe if cultivat-
ed crops are grown. Minimum tillage, cover crops, return-
ing crop residue to the soil, and windbreaks reduce
runoff and wind erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has moderate potential for most urban uses.
Flooding is a major restriction but can be reduced by
diversions, dikes, and grassed waterways. Low strength
and compressibility are also limitations but can be over-
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come by use of good fill material for foundations and by
good design and careful installation.

The potential for wildlife habitat is high. This soil pro-
duces pasture, hay, orchards, and row crops that provide
food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected plantings of
grain or green forage also provide food and cover.

TcA—Tome very fine sandy loam, 0 to 1 percent
slopes. This deep, well drained, nearly level soil is on
elongated, fan-shaped lower parts of pediments at the
lower end of large relic streams. This soil occasionally
receives some runon water. There are a few small drain-
ageways, but sheet-type runoff is common. Slopes are
smooth and slightly concave. Individual areas are 30 to
200 acres in size.

Typically, the surface layer is pinkish gray and pale
brown very fine sandy loam about 6 inches thick. Below
that, the soil is pale brown, weakly stratified silt loam and
very fine sandy loam to a depth of more than 60 inches.

Included with this soil in mapping are intermingled
areas of Prelo, Emot, and McCuilough soils. Small areas
of overflow soils and a few narrow drainageways are
also included. Inclusions make up less than 15 percent
of this mapping unit.

This soil is calcareous throughout. In places it contains
a few segregations of gypsum. Permeability is moderate-
ly slow, and available water capacity is high. Tilth is
good, and the soil can be worked over a wide range of
moisture conditions. The root zone is deep and is easily
penetrated by plant roots.

The soil has medium potential for row crops and small
grains, and moderate to moderately high yields can be
obtained under good management. It has high potential
for irrigated pasture and adapted hay. Good tilth is easily
maintained by returning crop residue to the soil. The
hazard of wind erosion is severe if annual crops are
grown. Minimum tillage, leaving crop residue on the sur-
face, and cover crops, including grasses and legumes,
reduce runoff and wind erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficuity.

This soil has high potential for most urban uses. Low
strength is a moderate limitation but can be easily over-
come by good design and careful installation. The mod-
erately slow permeability limits septic tank absorption
fields but can be overcome by increasing the size of the
absorption area.

The potential for wildlife habitat is high. This soil pro-
duces pasture, hay, orchards, and row crops that provide
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food and some cover for a variety of wildlife, including
scaled and Gambel quail and mourning and white-
winged dove. Russian-olive, cottonwood, several shrub
and forb species, and grasses planted along unlined
irrigation ditches, fence rows, odd areas, marshy sites,
and flood plains improve habitat. Protected strip plant-
ings of grain or green forage also provide food and
cover.

TcB—Tome very fine sandy loam, 1 to 3 percent
slopes, eroded. This deep, well drained, very gently
sloping soil is on eroded fan-shaped lower parts of pedi-
ments. Large amounts of water pass over the unit, cut-
ting rills and small gullies. Man-made diversions concen-
trate water in some areas, and fast-flowing streams pour
onto the soil in other areas. Slopes are smooth and
concave. Individual areas are 20 to 200 acres in size.

Typically, the surface layer is pale brown very fine
sandy loam about 3 inches thick. The substratum is pale
brown and brown, weakly stratified silt loam, silty clay
loam, and very fine sandy loam to a depth of more than
60 inches.

Included with this soil in mapping are intermingled
areas of Prelo, Emot, and Reeves soils. Also included

“are a few very small areas of Alamogordo soils. Wind
hummocks are scattered sparsely over some mapped
areas. inclusions make up about 15 percent of the unit,
but separate areas are generally smaller than 2 acres.

The soil is calcareous throughout. In places it contains
a few segregations of gypsum. In some places gypsum
is below a depth of 40 inches. Permeability is moderately
slow, and available water capacity is high. Tilth is good,
and the soil can be worked over a wide range of mois-
ture conditions. The root zone is deep and is easily
penetrated by plant roots.

This soil has medium potential for row crops and small
grains, and moderate to moderately high yields can be
obtained under good management. This soil needs pro-
tection from runon water. It has high potential for irrigat-
ed pasture and adapted hay. Good tilth is easily main-
tained by returning crop residue to the soil. The water
erosion hazard is moderate and the wind erosion hazard
is severe if cultivated crops are grown. Minimum tillage
and cover crops, including grasses and legumes, reduce
runoff and wind erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has high potential for most urban uses if it is
protected from runon water. Low strength and moderate
shrink-swell potential are moderate limitations but can be
easily overcome by good design and careful installation.
The moderately slow permeability limits septic tank ab-
sorption fields but can be overcome by increasing the
size of the absorption area. Flooding is a major limitation
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for urban uses, but it can be reduced by diversions and
drains.

The potential for wildlife habitat is moderate. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

TeB—Tome siit loam, frequent overflow, 1 to 3
percent slopes. This deep, well drained, very gently
sloping soil is on elongated, fan-shaped lower parts of
pediments, generally at the lower end of large drain-
ageways. Areas are dissected by many small meander-
ing drainageways less than 6 inches deep. Slopes are
smooth and slightly concave. Individual areas are 30 to
100 acres in size.

Typically, the surface layer is pinkish gray and pale
brown silt loam about 6 inches thick. Below that, the soil
is pale brown silt loam to a depth of more than 60
inches. In about 30 percent of the area, this soil has an
overburden of very fine sandy loam or fine sandy loam
about 6 inches thick.

Included with this soil in mapping are small intermin-
gled areas of Emot and Prelo soils, generally contiguous
to the small drainageways. The included soils make up
about 15 percent of this mapping unit. Individual areas
are generally smaller than 2 acres.

This soil is moderately alkaline. Permeability is moder-
ately slow, and available water capacity is high. Tilth is
good, and the soil can be worked over a reasonably
wide range of moisture conditions. The root zone is deep
and is easily penetrated by plant roots. Because of the
position of this soil, the overflow needs to be diverted to
prevent possible flooding and erosion of the surface
layer.

This soil has medium potential for row crops and small
grains, and moderate to moderately high yields can be
obtained under good management. Irrigation is neces-
sary for row crops, small grains, pasture, or hay. Good
tilth can be maintained by returning crop residue to the
soil. The wind erosion hazard is moderate to severe if
this soil is cultivated. Minimum tillage, leaving crop resi-
due on the surface, and cover crops, including grasses
and legumes, reduce runoff and water and wind erosion.

This soil has high potential for adapted windbreak spe-
cies. Trees such as Arizona cypress, Rocky Mountain
juniper, green ash, Siberian elm, and Russian-olive and
the shrubs squawbush, lilac, and American plum can be
grown with little or no difficulty.

This soil has low potential for most urban uses be-
cause of its position on the landscape. Flooding can
occur unless excess water is controlled by diversion.
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Moderate shrink-swell potential is a moderate limitation
but can be overcome by good design and careful instal-
lation. The moderately slow permeability limits septic
tank absorption fields but can be overcome by increas-
ing the size of the absorption area.

The potential for wildlife habitat is moderate. This soil
produces pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains also provide food and cover.

T{B—Tome-Emot complex, 0 to 3 percent slopes.
This complex consists of small to medium-sized areas of
deep, well drained soils on foot slopes of pediments.
These soils are so intermingled that it was not feasible
to separate them on the high detail map. Areas are
irregular and somewhat elongated and are 50 to 150
acres in size. Individual areas of each soil are smaller
than 5 acres. Many small drainageways dissect this unit.

Tome loam makes up about 35 percent of each
mapped area. Typically, the surface layer is pale brown
loam about 5 inches thick. Below that, the soil is pale
brown silt loam to a depth of more than 60 inches.

This soil is calcareous throughout. In most areas, it
contains a few segregations of gypsum. Permeability is
moderately slow, and available water capacity is high.

Emot gravelly fine sandy loam makes up about 35
percent of each mapped area. Typically, the surface
layer is brown gravelly fine sandy loam about 4 inches
thick. The next layer is brown gravelly very fine sandy
loam about 7 inches thick. The substratum is brown
extremely gravelly silt loam to a depth of more than 60
inches. A desert pavement covers about 30 percent of
the surface.

This soil is strongly calcareous throughout. In some
places the soil contains a few small, soft segregations of
gypsum or small pendants or crystals of gypsum on the
under side of pebbles. Permeability is moderately rapid,
and available water capacity is moderate.

Included in mapping are small areas of soils that are
similar to the Tome soil but that contain 10 to 30 percent
gravel below a depth of 30 inches. These soils are gen-
erally on small, elongated ridges adjacent to the small
draingeways but also occur throughout the unit. Also
included are small areas of Tome and Largo silt loam
intermixed with the Tome loam. Small areas of Nickel,
Aztec, and Ogral soils are on ridges and the upper part
of pediments. The included soils make up about 30 per-
cent of the map unit.

These soils have moderate potential for farming. The
pattern of the Emot soil throughout the unit makes man-
agement of irrigation water difficult. Sprinkler or drip irri-
gation systems are more efficient than surface systems.
The gravelly surface layer can interfere with some tillage
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and seeding operations. The hazard of wind erosion is
severe if annual crops are grown. Minimum tillage, cover
crops, and windbreaks reduce runoff and prevent soil
blowing. Returning crop residue to the soil maintains
good tilth. Irrigated pasture and hay produce good yields
under good management. Generally, nitrogen is needed
for all crops except legumes, and legumes respond to
phosphate. Water-holding structures should be built on
the Tome soil. Onsite investigation is needed to locate
suitable sites for these structures.

These soils have moderate potential for adapted wind-
break species. Trees such as Arizona cypress, Rocky
Mountain juniper, green ash, Siberian elm, and Russian-
olive and the shrubs squawbush, lilac, and American
plum can be grown with little or no difficulty; however,
because they are gravelly the Emot soil requires more
frequent irrigation. Other species can be grown, but spe-
cial treatment is required to overcome specific soil condi-
tions.

Development of small ranchette-type homesites has
led to increased urban use of these soils. The moderate-
ly slow permeability of the Tome soil limits septic tank
filter fields but can be overcome by increasing the size
of the absorption area and modifying the filter field. The
moderate shrink-swell potential of the Tome soil limits
foundations for buildings and local roads and streets.
Good design and use of good fill material help to over-
come this limitation. Septic tank filter fields work well in
the Emot soil, but contamination of underground water is
possible, especially if the gravelly substratum is thick and
there are shallow wells nearby. To reduce soil blowing, a
mulch should be maintained until new lawns are well
established.

The potential for wildlife habitat is moderate. These
soils produce pasture, hay, orchards, and row crops that
provide food and some cover for a variety of wildlife,
including scaled and Gambel quail and mourning and
white-winged dove. Russian-olive, cottonwood, several
shrub and forb species, and grasses planted along un-
lined irrigation ditches, fence rows, odd areas, marshy
sites, and flood plains improve habitat. Protected strip
plantings of grain or green forage also provide food and
cover.

TvA—Torrifluvents, hummocky, 0 to 1 percent
slopes. This complex consists of small areas of variable
alluvial soils on elongated terraces, benches, and alluvial
fans adjacent to both intermittent and perennial streams.
These soils are so intermingled that it was not feasible
to separate them on the high detail map. Areas are 10 to
100 acres in size. Individual areas of each soil are 0.25
to 2 acres.

The soils are stratified layers of fine sand, coarse
sand, loamy sand, sandy loam, fine sandy loam, loam,
and silt loam. Gravel lenses are common in all of the
soils, but in about 50 percent of the area the soils con-
tain 35 to 80 percent gravel. Cobbles, stones, and some
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boulders are common on the surface along the outer
edges of alluvial fans. These soils make up about 70
percent of the complex. Hummocks of variable textured
material make up about 15 percent of this unit. The
hummocks average about 3 feet high but range from 1
to 4 feet in height.

Included in mapping are a few areas of Prelo, Largo,
and Alamogordo soils. They are on benches along the
drainageways. These soils make up 15 percent of the
unit.

Most areas of this complex are used for wildlife habitat
and, to a limited extent, livestock grazing. The potential
for any use other than wildlife habitat is low or very low.
The intermingled pattern of soils, gravel, and cobbles
and the hazard of flooding limit use to wildlife habitat. A
few small areas of 1 or 2 acres could be farmed if flood
water were diverted. Because of the possibility of flood-
ing any attempt at urbanization is hazardous. Diversions
would be necessary, and these would cause the inunda-
tion of areas surrounding and downstream. Onsite inves-
tigation is necessary for any use.

These soils are so intermixed and variable that onsite
investigation is necessary to determine what adapted
windbreak species, if any, can be grown. Special site
preparation is necessary in places.

UaA—Ustic Torriorthents, frequent overflow, 0 to 1
percent slopes. This complex is in narrow, elongated
drainageways that carry large, slow flowing streams
during intense rainstorms. The drainageways are 50 to
400 feet wide and are 10 to 30 feet deep. Areas of
these soils are 20 to 100 acres in size.

These soils are extremely variable, and no one profile
represents this map unit. A common one has a dark
reddish brown silt loam surface layer about 12 inches
thick. The next layer is dark reddish brown clay loam
about 16 inches thick. The substratum to a depth of
more than 60 inches is light yellowish brown very fine
sandy loam that has some accumulation of gypsum.

These soils are calcareous throughout and are moder-
ately alkaline. Permeability averages moderately slow,
and available water capacity is high.

Included with these soils in mapping are areas of
Prelo, Holloman, and Alamogordo soils. These soils are
scattered throughout the areas and are not in any partic-
ular position. These inclusions make up about 35 percent
of the unit.

The potential for any use other than wildlife habitat or
livestock grazing is low, mainly because of the flooding
hazard and the variability of the soils. During rains, water
from areas to the east concentrate on these soils. Be-
cause the soils are nearly level, water moves slowly and
may pond for 24 to 48 hours. Diverting water from most
of these areas is very difficult because these areas are
the primary drainageways in the basin and the relief
differences between the bottom land and uplands in the
area leave no place for the water to go.
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These soils are so variable and intermixed that onsite
investigation is necessary to determine what adapted
windbreak species, if any, can be grown. Special site
preparation is necessary in places.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture; rangeland;
sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recrea-
tion facilities; and wildlife habitat. From the data present-
ed, the potential of each soil for specified land uses can
be determined, soil limitations to these land uses can be
identified, and costly failures in houses and other struc-
tures, caused by unfavorable soil properties, can be
avoided. A site where soil properties are favorable can
be selected, or practices that will overcome the soil
limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.
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Crops and pasture

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed, and the estimated yields of the
main crops and hay and pasture plants are presented for
each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion ““Soil maps for detailed planning.” Planners of man-
agement systems for individua! fields or farms should
also consider the detailed information given in the de-
scription of each soil.

Ylelds per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. Crops are grown only in the area
mapped at high detail, and yields are given only for the
high detail map units. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil or that a
given crop is not commonly irrigated.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 5.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tiling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
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crops with the smallest possible loss; and timeliness of
all fieldwork.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown; that good quality irrigation water is uniformly ap-
plied in proper amounts as needed; and that tillage is
kept to a minimum.

The estimated vyields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Range

Noel Marsh, range conservationist, Soil Conservation Service, pre-
pared this section.

Range occupies about 97 percent of the Otero Area.
Grazing of domestic livestock is a major use of this
range. The rangeland in the survey area is on parts of
four land resource areas and subareas (J) (fig. 14),
which are defined on the basis of climate, topography,
and soils. These are Rocky Mountain (RM-2), Pecos
Canadian Plains and Valleys (CP-4), and Southern De-
sertic Basins, Plains and Mountains (SD-2 and SD-3).
The soils of the RM-2 and CP-4 resource areas are
potentially high producers of forage for both livestock
and wildlife. The SD-2 and SD-3 areas are less produc-
tive.

Ewe-lamb and wether sheep operations are well suited
to the CP-4 area and predominate there. The rest of the
range is operated mainly as cow-calf and yearling cattle
enterprises. Except for the higher elevations of the RM-2
part, the survey area is climatically suited to grazing all
year. Range improvement is achieved mainly by altering
the season of use from year to year and by periodically
resting the range during the growing season of the var-
ious plants.

In addition to the grazing of livestock, associated uses
of the rangeland include watershed, wildlife habitat, recre-
ation, military operations, and production of noncommer-
cial wood products such as firewood and fence posts.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.
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Table 6 shows, for each kind of soil in the low detail
survey, the name of the range site, the total annual
production of vegetation in favorable, normal, and unfa-
vorable years; the characteristic vegetation; and the ex-
pected percentage of each species in the composition of
the potential natural plant community. Soils not listed
cannot support a natural plant community of predomi-
nately grasses, grasslike plants, forbs, or shrubs suitable
for grazing or browsing. The following are explanations
of column headings in table 6.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
in a favorable year the amount and distribution of pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic vegetation is grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by
common name. Under Composition, the expected pro-
portion of each species is presented as the percentage,
in air-dry weight, of the total annual production of herba-
ceous and woody plants. The amount that can be used
as forage depends on the kinds of grazing animals and
on the grazing season. Generally all of the vegetation
produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
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munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

Throughout the survey area the greatest improvement
of rangeland can be achieved by applying practices such
as brush management, planned grazing systems, fenc-
ing, and livestock water facilities. Range seeding is feasi-
ble only in higher, cooler, more moist parts of the survey
area. Grazing on Federal land and private land should be
coordinated for mutual benefit. Irrigated cropland and
pasture in the Tularosa Basin can also be grazed. Higher
stocking rates, more efficient use of forage, and greater
production of meat and fiber can be achieved by stock-
ing combinations of different kinds of livestock and wild-
lite.

Windbreaks and environmental plantings

Sherman Finch, forester, Soil Conservation Service, prepared this
saection.

Windbreaks are established to protect livestock, build-
ings, and yards from wind and snow. Windbreaks also
help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-growing
broad-leaved and coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wild-
life.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. A healthy planting stock of suitable species
planted properly on a well prepared site and maintained
in good condition can insure a high degree of plant
survival.

Supplemental water is essential for establishment of
windbreaks and environmental plantings in this area. For
most species irrigation should be continued throughout
the life of the planting. Weed control and elimination of
competing vegetation is necessary when establishing
new plantings. Continued cultivation is necessary for
some plantings and depends to a large degree on what
type of irrigation system is used. Additional information
on the planning of windbreaks and screens and the
planting and care of trees can be obtained from the local
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office of the Soil Conservation Service, Extension Serv-
ice, or New Mexico Department of State Forestry or from
local nurserymen.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties’” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) pian farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
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structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the dala are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the scale
of the detailed map in this soil survey, small areas of
soils that differ from the dominant soil may be included
in mapping. Thus, these dala do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated.

The information is presented mainly in tables. The
tables show, for each kind of soil in both low detail and
high detail map units, the degree and kind of limitations
for building site development, for sanitary facilities, and
for water management and the suitability of each kind of
soil as a source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 7 for low detail map units and in
table 8 for high detail map units. A s/ight limitation indi-
cates that soil properties generally are favorable for the
specified use; any limitation is minor and easily over-
come. A moderate limitation indicates that soil properties
and site features are unfavorable for the specified use,
but the limitations can be overcome or minimized by
special planning and design. A severe limitation indicates
that one or more soil properties or site features are so
unfavorable or difficult to overcome that a major in-
crease in construction effort, special design, or intensive
maintenance is required. For some soils rated severe,
such costly measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
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slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings are built on
undisturbed soil and have foundation loads of a dwelling
no more than three stories high. Separate ratings are
made for small commercial buildings without basements
and for dwellings with and without basements. For such
structures, soils should be sufficiently stable that crack-
ing or subsidence of the structure from settling or shear
failure of the foundation does not occur. These ratings
were determined from estimates of the shear strength,
compressibility, and shrink-swell potential of the soil. Sail
texture, plasticity and in-place density, potential frost
action, soil wetness, and depth to a seasonal high water
table were also considered. Soil wetness and depth to a
seasonal high water table indicate potential difficulty in
providing adequate drainage for basements, lawns, and
gardens. Depth to bedrock, slope, and large stones in or
on the soil are also important considerations in the
choice of sites for these structures and were considered
in determining the ratings. Susceptibility to flooding is a
serious hazard.

.Local roads and streets have an all-weather surface
that can carry light to medium traffic all year. They con-
sist of a subgrade of the underlying soil material; a base
of gravel, crushed rock fragments, or soil material stabi-
lized with lime or cement; and a flexible or rigid surface,
commonly asphalt or concrete. The roads are graded
with soil material at hand, and most cuts and fills are
less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanitary facllities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorpticn fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. The degree and kind of limitations of each soil
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for such uses and for use of the soil as daily cover for
landfills are shown in table 9 for low detail map units and
in table 10 for high detail map units. It is important to
observe local ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms slight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of I8 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, cepth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. LLagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
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affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
jous liquids to contaminate ground water. Permeability is
not a limitation in arid areas that receive an average of
less than 10 inches of rain per year. Soil wetness can be
a limitation, because operating heavy equipment on a
wet soil is difficult. Seepage into the refuse increases the
risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations apply only to
the soil material within a depth of about 6 feet. If the
trench is deeper, a limitation of slight or moderate may
not be valid. Site investigation is needed before a site is
selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in tables 11 and 12
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by ratings of good, fair, or poor. The soils in low detail
map units are rated in table 11 and the soils in high
detail map units are rated in table 12. The texture, thick-
ness, and organic-matter content of each soil horizon
are important factors in rating soils for use as construc-
tion materials. Each soil is evaluated to the depth ob-
served, generally about 6 feet.

Hoadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
tables 19 and 20 provide specific information about the
nature of each horizon. This information can help deter-
mine the suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils
rated fair have a plasticity index of less than 15 and
have other limiting features, such as moderate shrink-
swell potential, moderately steep slopes, wetness, or
many stones. If the thickness of suitable material is less
than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings provide guidance as to
where to look for probable sources and are based on
the probability that soils in a given area contain sizable
quantities of sand or gravel. A soil rated good or fair has
a layer of suitable material at least 3 feet thick, the top
of which is within a depth of 6 feet. Coarse fragments of
soft bedrock material, such as shale and siltstone, are
not considered to be sand and gravel. Fine-grained soils
are not suitable sources of sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in tables 19 and 20.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
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that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. The soil and site features that affect use are
indicated in table 13 for the low detail map units and in
table 14 for the high detail map units. This information is
significant in planning, installing, and maintaining water
control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
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the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
s0il blowing, soil slipping, and piping.

Recreation

The soils of the survey area are rated in tables 15 and
16 according to limitations that affect their suitability for
recreation uses. The soils in low detail map units are
rated in table 15, and the soils in high detail map units
are rated in table 16. The ratings are based on such
restrictive soil features as flooding, wetness, slope, and
texture of the surface layer. Not considered in these
ratings, but important in evaluating a site, are location
and accessibility of the area, size and shape of the area
and its scenic quality, the ability of the soil to support
vegetation, access to water, potential water impound-
ment sites available, and either access to public sewer-
lines or capacity of the soil to absorb septic tank efflu-
ent. Soils subject to flooding are limited, in varying
degree, for recreation use by the duration and intensity
of flooding and the season when flooding occurs. Onsite
assessment of height, duration, intensity, and frequency
of flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in tables can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in tables 9 and 10, and interpretations for dwell-
ings without basements and for local roads and streets,
given in tables 7 and 8.
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Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. !f shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

William J. Slone, biologist, Soil Conservation Service, prepared this
saction.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

The relationships between soils are more significant
for wildlife habitat than the influence of individual soils,
especially on uplands dissected by many drainageways.
These areas support forbs and woody plants and provide
water at certain times of the year. Shrubs and shrublike
plants increase the value of the Nickel-Tencee general
soil map unit for wildlife habitat. (See the section “Gen-
eral soil maps for broad land use planning.”) Rotation
grazing, brush management, wildlife watering facilities,
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and other practices designed for wildlife habitat manage-
ment enhance the value of the soils to wildlife.

The Otero Area supports a diverse community of wild-
life. Small mammals include cottontail and jackrabbit,
several kinds of mice and rats, and predators. Pronghorn
antelope and mule deer live in most of the Area. Desert
bighorn occur mainly on the Alamogordo-Gypsum land-
Aztec, Deama-Tortuga-Rock outcrop, Ector-Rock out-
crop, Lozier-Rock outcrop, Tome-Mimbres, Nickel-
Tencee, and Bluepoint-Onite-Wink general soil map
units. Mountain lion, black bear, white-tailed deer, and
elk are found on the Deama-Tortugas-Rock and Pena-
Cale-Kerrick general soil map units.

Many permanent and migratory small birds and raptors
live in the Area. The bird population is high during migra-
tion. Many of the large raptors, including the golden
eagle, winter in the Area, attracted by the rodents. Sev-
eral species of reptiles live here, mainly lizards and ratt-
lesnakes and other snakes. Amphibians include sala-
manders and desert toads. The complex invertebrate
community consists mostly of insects and arachnids.

Streams, ponds, and seeps, which are relatively rare in
this dry area, provide habitat for invertebrates as well as
water for the other animals. The White Sand pupfish is
found only in some saline springs in the Tularosa Basin.

The population density of most animals is low through-
out much of the area except in certain seasons, when
population density and diversity of species become mod-
erate to high. in the Deama-Tortugas-Rock outcrop,
Ector-Rock outcrop, and Pena-Cale-Kerrick general soil
map units, population density is moderately low to mod-
erate for most animals. In these areas, the population
density and diversity of birds is moderate to high during
migration.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In tables 17 and 18, the soils in the survey area are
rated according to their potential to support the main
kinds of wildiife habitat in the area. This information can
be used in planning for parks, wildlife refuges, nature
study areas, and other developments for wildlife; select-
ing areas that are suitable for wildlife; selecting soils that
are suitable for creating, improving, or maintaining specif-
ic elements of wildlife habitat; and determining the inten-
sity of management needed for each element of the
habitat. The soils in low detail map units are rated in
table 17, and the soils in high detail map units are rated
in table 18,

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
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habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
lovegrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are bluestem, gold-
enrod, beggarweed, wheatgrass, and grama. »

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, fir, cedar, and juniper.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Maijor soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are mountain-mahog-
any, bitterbrush, snowberry, and big sagebrush.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
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cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, wild millet, wildrice, saltgrass, and cordgrass
and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, dgrasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include scaled and Gambe!l quail, mourning and white-
winged dove, roadrunner, cottontail rabbit, jackrabbit,
and coyote.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include mountain lion, jackrabbit, pinyon,
Steller’s and scrub jays, golden eagle and southern bald
eagle, mule deer and white-tailed deer, and black bear.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are Mexican
ducks and shore birds.

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include pronghorn antelope, white-tailed deer, mule deer,
Gambel quail, mourning dove, bald and golden eagle,
cottontail rabbit, coyote, and mountain lion.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
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natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features and engi-
neering test data.

Engineering properties

Tables 19 and 20 give estimates of engineering prop-
erties and classifications for the major horizons of each
soil in the survey area. Table 19 gives estimates for soils
on the low detail map, and table 20 gives estimates for
soils on the high detail map.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. The tables give information for
each of these contrasting horizons in a typical profile of
each soil. Depth to the upper and lower boundaries of
each horizon is indicated. More information about the
range in depth and about other properties in each hori-
zon is given for each soil series in the section “Soil
series and morphology.”

Texture is described in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in soil
material that is less than 2 millimeters in diameter.
“loam,” for example, is soil material that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate maodifier is added, for
example, “‘gravelly loam.” Other texture terms are de-
fined in the Glossary.

The two systems commonly used in classifying soils
for engineering use (7) are the Unified Soil Classification
System (Unified) (2) and the system adopted by the
American Association of State Highway and Transporta-
tion Officials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
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identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline hetween two
classes have a dual classification symbol, for example,
CL-ML.

‘The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from 0 for the best subgrade ma-
terial to 20 or higher for the poorest. The AASHTO
classification for soils tested in the survey area, with
group index numbers in parentheses, is given in table 25.
The estimated classification, without group index num-
bers, is given in tables 19 and 20.

Also in tables 19 and 20 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These estimates are de-
termined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.
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Physical and chemical properties

Tables 21 and 22 show estimated values for several
soil characteristics and features that affect behavior of
soils in engineering uses. These estimates are given for
each major horizon, at the depths indicated, in the typi-
cal pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.
Table 21 gives estimates for soils on the low detail map,
and table 22 gives estimates for soils for the high detail
map.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacily is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
fields can differ greatly from the value given in the
tables. Salinity affects the suitability of a soil for crop
production, its stability when used as a construction ma-
terial, and its potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
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magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is'a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control soil blow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except -
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silty clay loams. These soils are very slightly erodible,
and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

Tables 23 and 24 contain information helpful in plan-
ning land uses and engineering projects that are likely to
be affected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms. Table 23
gives data for soils on the low detail map, and table 24
gives data for soils on the high detail map.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained 1o excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
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that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is aiso shown. Rippable bedrock .can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Cemented pans are hard subsurface layers, within a
depth of 5 or 6 feet, that are strongly compacted (indur-
ated). Such pans cause difficuity in excavation. The
hardness of pans is similar to that of bedrock. A rippable
pan can be excavated, but a hard pan generally requires
blasting. '

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost action
results from the movement of soil moisture into the
freezing temperature zone in the soil, which causes ice
lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frost
action. It is assumed that the soil is not covered by
insulating vegetation or snow and is not artificially
drained. Siity and clayey soils that have a high water
table in winter are most susceptible to frost action. Well
drained very gravelly or sandy soils are the least suscep-
tible.

Aisk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil ‘horizon.
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Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
25,

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are typical of the series discussed in the sec-
tion “Soil series and morphology.” The soil samples
were analyzed by the New Mexico State Highway De-
partment, Materials and Testing Division.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in paren-
theses, refer to the methods assigned by the American
Association of State Highway and Transportation Offi-
cials (7). The code for Unified classification is assigned
by the American Society for Testing and Materials (2).

The methods and codes are AASHTO classification
(M-145-86); Unified classification (D-2487-69); mechani-
cal analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56).

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (8). Unless
otherwise noted, colors described are for dry soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or mapping units, of each soil series are de-
scribed in the section “Soil maps for detailed planning.”

Alamogordo series

The Alamogordo series consists of deep, well drained
soils that formed in calcareous and gypsiferous alluvium.
They are on broad uplands, narrow ridgetops, alluvial
fans, and pediments. Slope is 0 to 35 percent. The mean
annual precipitation is about 8 inches, and the mean
annual air temperature is about 61 degrees F.

Alamogordo soils are similar to and near Yesum, Hol-
loman, Reeves, and Aztec soils and are also near the
Largo and Prelo soils. Yesum soils are less than 15
percent carbonate and contain more gypsum in the C
horizon. Holloman soils overlie gypsum beds at a shal-
low depth. Reeves soils have a fine-loamy control sec-
tion and are moderately deep to gypsum. Aztec soils are
more than 35 percent gravel in the control section. Largo
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and Prelo soils have a fine-silty control section and do
not have a gypsic horizon.

Typical pedon of Alamogordo very fine sandy loam in
an area of Alamogordo-Aztec complex, 1 to 3 percent
slopes, NE1/4SE1/4 sec. 29, T. 15 S,, R. 10 E.:

A1—0 to 7 inches; light brown (7.5YR 6/4) very fine
sandy loam, dark brown (7.5YR 4/4) moist; weak
thick and medium platy structure in upper 1 inch,
moderate fine and very fine granular structure
below; soft, very friable, slightly sticky and slightly
plastic;, common fine and very fine roots; common
very fine tubular pores; strongly calcareous, lime dis-
seminated; moderately alkaline; abrupt smooth
boundary.

C1lcs—7 to 15 inches; pinkish white (7.5YR 8/2) loam,
strong brown (7.5YR 5/6) moist; massive; soft, very
friable, slightly sticky and slightly plastic; few very
fine roots; few very fine tubular pores; gypsum domi-
nates this layer; strongly calcareous, lime dissemi-
nated and a few soft masses; moderately alkaline;
clear smooth boundary.

C2—15 to 60 inches; light brown (7.5YR 6/4) very fine
sandy loam, brown (7.5YR 4/4) moist; massive;
slightly hard, friable, slightly sticky and slightly plas-
tic; few very fine roots; few very fine tubular pores;
strongly calcareous, lime disseminated and few fine
soft masses of segregated lime; moderately alkaline.

Depth to the C1cs horizon is generally 4 to 8 inches
but ranges from 4 to 15 inches. In some areas a desert
pavement of gravel covers 20 to 70 percent of the sur-
face. Calcium carbonate content ranges from 15 to 20
percent in the Cics (gypsic) horizon and from 25 to 30
percent in the A and C2 horizons. :

The A horizon has hue of 10YR, 7.5YR, or 5YR; value
of 6 or 6 dry and 4 or 5 moist; and chroma of 3 or 4. It is
loam, silt loam, very fine sandy loam, fine sandy loam, or
sandy loam. it has moderate fine or very fine granular or
weak fine or medium subangular blocky structure. In
some pedons the upper 1 inch has weak or moderate
medium or thick platy structure. Gravel content ranges
from 0 to 5 percent.

The Cics horizon has hue of 10YR or 7.5YR, value of
6 to 8 dry and 5 or 6 moist, and chroma of 2 to 6. It is
loam, very fine sandy loam, or fine sandy loam and is
more than 25 percent gypsum. The Cics horizon is mas-
sive or has weak, coarse subangular blocky structure.
The C2 horizon has hue of 7.5YR or 5YR and value of 5
or 6 dry and 4 or 5 moist. It is loam, very fine sandy
loam, or fine sandy loam. This horizon has weak coarse
subangular blocky structure or is massive.

Alamogordo Variant

The Alamogordo Variant consists of deep, well drained
soils that formed in highly gypsiferous alluvium and
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eolian material. They are in slightly depressional areas of
basin floors. Slope is 0 to 1 percent. Mean annual pre-
cipitation is about 8 inches, and mean annual air tem-
perature is about 61 degrees F.

Alamogordo Variant soils are similar to and near Ala-
mogordo, Yesum, and Reeves soils. They are also near
Holloman soils. Alamogordo and Yesum soils do not
have a cambic horizon. Reeves soils have a calcic hori-
zon. Holloman soils have a solum less than 20 inches
thick over bedded gypsum.

Typical pedon of Alamogordo Variant very fine sandy
loam, O to 1 percent slopes, SW1/4SE1/4 sec. 20, T. 16
S.,R.9E.:

A11—0 to 2 inches; light brownish gray (10YR 6/2) very
fine sandy loam, brown (10YR 4/3) moist; weak thin
and very thin platy structure; soft, very friable, slight-
ly sticky and slightly plastic; common medium, fine,
and very fine roots; common fine vesicular pores;
strongly calcareous, lime disseminated; moderately
alkaline; abrupt smooth boundary.

A12—2 to 6 inches; light brownish gray (10YR 6/2) very
fine sandy loam, brown (10YR 4/3) moist; weak very
fine subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; common medium,
fine, and very fine roots; common fine tubular pores;
strongly calcareous, lime disseminated; moderately
alkaline; clear smooth boundary.

B21ca—6 to 11 inches; pale brown (10YR 6/3) loam,
brown (10YR 4/3) moist; weak fine and very fine
subangular blocky structure; soft, very friable, sticky
and slightly plastic; common fine and very fine roots;
common fine tubular pores; strongly calcareous, lime
disseminated; moderately alkaline; clear smooth
boundary.

B22ca—11 to 15 inches; yellowish brown (10YR 5/4)
loam, brown (10YR 4/3) moist; weak fine and very
fine subangular blocky structure; soft, very friable,
slightly sticky and slightly plastic; common fine and
very fine roots; common fine tubular pores; strongly
calcareous, lime disseminated; moderately alkaline;
clear smooth boundary.

Cilcacs—15 to 27 inches; yellowish brown (10YR 5/4)
loam, dark yellowish brown (10YR 4/4) moist; weak
fine and very fine subangular blocky structure; soft,
very friable, slightly sticky and slightly plastic;
common fine and very fine roots; common fine tubu-
lar pores; strongly calcareous, lime disseminated;
moderately alkaline; clear smooth boundary.

C2cs—27 to 35 inches; light brown (7.5YR 6/4) very fine
sandy loam, brown (7.5YR 4/4) moist; massive;
slightly hard, friable, slightly sticky and slightly plas-
tic; few fine and very fine roots; few fine tubular
pores; few fine gypsum crystals; moderately calcare-
ous, lime disseminated; moderately alkaline; clear
smooth boundary.

SOIL SURVEY

C3cs—35 to 60 inches; brown (7.5YR 5/4) very fine
sandy loam, dark brown (7.5YR 4/4) moist; massive;
slightly hard, friable, slightly sticky and slightly plas-
tic; few fine and very fine roots; few fine tubular
pores; moderately calcareous, common fine irregu-
larly shaped soft masses and filaments of lime and
gypsum and few fine crystals of gypsum; moderately
alkaline.

The A horizon has hue of 10YR or 7.5YR and value of
4 to 6 dry and 3 or 4 moist. It is commonly very fine
sandy loam but is loam or silt loam in some pedons.

The B horizon has hue of 10YR or 7.5YR and value of
3 or 4 moist. It is loam or very fine sandy loam.

The C horizon has value of 5 to 7 dry and 4 to 6 moist
and chroma of 4 to 6. The gypsum content of the C
horizon is high. The gypsum occurs as segregated fila-
ments and soft masses and fine cyrstals.

Armesa series

The Armesa series consists of deep, well drained soils
that formed in medium textured alluvium and eolian sedi-
ment that are high in carbonate. They are on old alluvial
fans and terraces. Slope is 0 to 5 percent. Mean annual
precipitation is about 14 inches, and the mean annual air
temperature is about 60 degrees F.

Armesa soils are similar to Jal and La Fonda soils.
They are near Jerag, Philder, Tencee, Reyab, and Lozier
soils. La Fonda soils do not have a calcic horizon. Jal
soils are dry in all parts of the moisture control section
more than three-fourths of the time (cumulative) that the
soil temperature is higher than 41 degrees F and have
more than 40 percent calcium carbonate equivalent in
the control section (between depths of 10 and 40
inches). Jerag, Philder, and Tencee soils have a petro-
calcic horizon at a depth of 20 inches or less. Reyab
soils do not have a calcic horizon. Lozier soils are less
than 20 inches deep over limestone bedrock.

Typical pedon of the Armesa very fine sandy loam, 0
to 5 percent slopes, about 300 feet north of County
Road 506 where it intersects the southwest corner of
sec. 10, T. 21 S, R. 11 E.

A1—0 to 3 inches; brown (10YR 5/3) very fine sandy
loam, dark yellowish brown (10YR 4/4) moist; weak
thin platy structure in upper 1 inch, weak fine granu-
lar structure below; soft, very friable, slightly sticky
and nonplastic; common very fine, fine, and medium
roots; common fine vesicular pores; moderately cal-
careous; moderately alkaline; abrupt smooth bound-
ary.

B21—3 to 8 inches; brown (10YR 5/3) sandy clay loam,
dark vyellowish brown (10YR 4/4) moist; weak
medium subangular blocky structure; slightly hard,
firm, slightly sticky and slightly plastic; common very
fine and fine and few medium and coarse roots;
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common fine tubular pores; moderately calcareous;
moderately alkaline; clear smooth boundary.

B22ca—8 to 14 inches; brown (10YR 5/3) sandy clay
loam, dark yellowish brown (10YR 4/4) moist; weak
medium subangular blocky structure; slightly hard,
firm, slightly sticky and slightly plastic; common very
fine and fine and few medium and coarse roots;
common fine tubular pores; moderately calcareous,
about 8 percent calcium carbonate nodules; moder-
ately alkaline; abrupt wavy boundary.

Cica—14 to 31 inches; white (10YR 8/2) silty clay loam,
very pale brown (10YR 7/3) moist; massive; ex-
tremely hard, very firm, slightly sticky and slightly
plastic; few fine, medium, and coarse roots; few fine
tubular pores; strongly calcareous; moderately alka-
line; clear wavy boundary.

C2ca—31 to 36 inches; very pale brown (10YR 8/3)
gravelly silty clay loam, very pale brown (10YR 7/3)
moist; massive; extremely hard, very firm, slightly
sticky and nonplastic; few fine, medium, and coarse
roots; few fine tubular pores; 15 percent gravel;
strongly calcareous; moderately alkaline; abrupt
wavy boundary. ‘

C3ca—36 to 60 inches; pink (7.5YR 7/4) gravelly sandy
clay loam, strong brown (7.5YR 5/6) moist; massive;
soft, very friable, slightly sticky and nonplastic; few
coarse roots; few fine tubular pores; 15 percent
gravel; moderately calcareous; moderately alkaline.

The A horizon has value of 5 or 6 dry and 3 or 4
moist. It is very fine sandy loam or loam.

The B horizon has value of 5 or 6 dry and 4 or 5
moist. It is sandy clay loam, very fine sandy loam, or
loam. The lower part of this horizon has an increase in
calcium carbonate equivalent.

The Cca horizon is silt loam, gravelly silt loam, gravelly
sandy clay loam, silty clay loam, or gravelly silty clay
loam. It is O to 20 percent gravel.

Aztec series

The Aztec series consists of deep, well drained soils
that fomed in mixed gravelly alluvium and gypsiferous
eolian sediment. These soils are on side slopes of pedi-
ments and on alluvial fans. Slope is 1 to 65 percent. The
mean annual precipitation is about 10 inches, and the
mean annual air temperature is about 61 degrees F.

Aztec soils are similar to and near Nickel soils and are
near Alamogordo, Tome, Largo, Prelo, Lozier, Pena,
Ector, Deama, Gabaldon, and Shanta soils. Nickel soils
do not have a gypsic horizon. Alamogordo, Tome, Largo,
and Prelo soils do not have gravel in the control section
(between depths of 10 and 40 inches). Lozier soils have
lithic contact at a depth of less than 20 inches. Pena
soils have a mesic temperature regime. Ector and
Deama soils are carbonatic and have lithic contact at a
depth of less than 20 inches. Gabaldon soils are less
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than 15 percent fine or coarser sand in the control sec-
tion (between depths of 10 and 40 inches), and have a
mesic temperature regime. Shanta soils have a mesic
temperature regime and contain less than 20 percent
coarse fragments in the control section (between depths
of 10 and 40 inches).

Typical pedon of Aztec sandy loam in an area of
Alamogordo-Gypsum land-Aztec complex, 15 to 50 per-
cent slopes, 1 mile north of Three Rivers on the west
side of U.S. Highway 54, NW1/48E1/4 sec. 21, T. 11 S,
R.9E.

A1—0 to 5 inches; light gray (10YR 7/2) sandy loam,
brown (10YR 5/3) moist; weak medium granular
structure; slightly hard, very friable, nonsticky and
nonplastic; common fine and very fine roots;
common very fine interstitial pores; about 12 percent
gravel; moderately calcareous, lime disseminated
and small soft masses; desert pavement covers
about 90 percent of the surface; moderately alka-
line; abrupt smooth boundary.

C1ca—5 to 16 inches; white (10YR 8/2) gravelly sandy
loam, light gray (10YR 7/2) moist; massive; slightly
hard, friable, nonsticky and nonplastic; few very fine
and fine roots; few very fine tubular pores; 25 per-
cent gravel; strongly calcareous, lime disseminated;
moderately alkaline; gradual smooth boundary.

C2ca—16 to 26 inches; light gray (10YR 7/2) very grav-
elly sandy loam, brown (10YR 5/3) moist; massive;
slightly hard, friable, nonsticky and nonplastic; few
very fine and fine roots; few very fine tubular pores;
35 percent gravel; strongly calcareous, lime dissemi-
nated; moderately alkaline; clear smooth boundary.

C3csca—26 to 31 inches; very pale brown (10YR 7/3)
very gravelly sandy loam, brown (10YR 5/3) moist;
massive; soft, very friable, nonsticky and nonplastic;
few very fine tubular pores; 50 percent gravei;
strongly calcareous, lime disseminated; moderately
alkaline; gradual smooth boundary.

C4csca—31 to 45 inches; very pale brown (10YR 7/3)
very gravelly loamy sand, pale brown (10YR 6/3)
moist; single grain; loose dry and moist, nonsticky
and nonplastic; few very fine interstitial pores; 60
percent gravel; moderately calcareous, many large
crystals of gypsum; moderately alkaline; clear
smooth boundary.

C5—45 to 60 inches; very pale brown (10YR 7/3) ex-
tremely gravelly loamy sand, pale brown (10YR 6/3)
moist; single grain; loose dry and moist, nonsticky
and nonplastic; few very fine interstitial pores; 70
percent gravel; many large gypsum crystals; slightly
calcareous; mildly alkaline.

A desert pavement covers 70 to 90 percent of the
surface.

The A horizon has hue of 5YR, 7.5YR, or 10YR; value
of 6 or 7 dry; and chroma of 2 to 4 dry and 3 or 4 moist.
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It is gravelly fine sandy loam, gravelly very fine sandy
loam, gravelly sandy loam, gravelly loam, or sandy loam.
This soil contains 10 to 30 percent gravel.

The C horizon has hue of 5YR, 7.5YR, or 10YR; value
of 6 to 8 dry and 4 to 7 moist; and chroma of 2 or 3. It is
gravelly loam, gravelly sandy loam, very gravelly sandy
loam, very gravelly fine sandy loam, gravelly loamy sand,
very gravelly loamy sand, or extremely gravelly loamy
sand. Gravel content ranges from 25 to 70 percent in
the individual layers but averages more than 40 percent
in the control section.

Aztec Variant

The Aztec Variant consists of deep, well drained soils
that formed in mixed alluvium and gypsiferous sediment.
They are on side slopes of pediments and on alluvial
fans. Slope is 3 to 45 percent. The mean annual precipi-
tation is about 15 inches, and the mean annual air tem-
perature is 55 degrees F.

Aztec Variant soils are similar to and near Aztec,
Nickel, and Alamogordo soils and are near Pena and
Deama soils. Aztec soils have a lighter colored A hori-
zon, warmer temperature, and less rainfall. Nickel soils
do not have a gypsic horizon and are warmer and dryer.
Alamogordo soils contain less than 15 percent gravel
throughout the profile and are warmer and dryer. Pena
soils do not have a gypsic horizon and Deama soils have
lithic contact at a depth of less than 20 inches and do
not have a gypsic horizon.

Typical pedon of Aztec Variant gravelly fine sandy
loam in an area of Pena-Aztec Variant association,
strongly sloping, 1 mile east of Bent post office on U.S.
Highway 70 and 500 yards north of road:

A1—0 to 8 inches; pale brown (10YR 6/3) gravelly fine
sandy loam, dark brown (10YR 4/3) moist; weak
medium granular structure; soft, very friable, non-
sticky and nonplastic; many very fine and fine roots;
common very fine interstitial pores; about 20 percent
gravel;, moderately calcareous, lime disseminated;
desert pavement of about 75 percent gravel and 5
percent cobbles is on the surface; moderately alka-
line; abrupt wavy boundary.

C1icsca—8 to 31 inches; very pale brown (10YR 7/3)
very gravelly sandy loam, pale brown (10YR 6/3)
moist; massive; soft, very friable, nonsticky and non-
plastic; common very fine and fine roots; common
very fine tubular pores; 35 percent gravel; about 35
percent large crystals and masses of gypsum;
strongly calcareous; moderately alkaline; clear wavy
boundary.

C2—31 to 60 inches; very pale brown (10YR 7/3) very
gravelly sandy loam, brown (10YR 5/3) moist; mas-
sive; soft, very friable, nonsticky and nonplastic; few
very fine roots; few very fine tubular pores; 50 per-
cent gravel; about 20 percent large crystals and soft
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masses of gypsum; strongly calcareous; moderately
alkaline.

These soils contain 35 to 55 percent gravel in the
control section and are high in gypsum. A desert pave-
ment of gravel and some cobbles covers 70 to 90 per-
cent of the surface.

The A horizon has hue of 7.5YR or 10YR, value of 5
to 7 dry and 3 or 4 moist, and chroma of 2 to 4. It is
gravelly fine sandy loam or gravelly sandy loam.

The Cicsca horizon has hue of 10YR or 7.5YR, value
of 7 or 8 dry and 6 or 7 moist, and chroma of 2 or 3. It is
very gravelly sandy loam or very gravelly fine sandy
loam. This horizon is 30 to 40 percent gypsum. The C2
horizon has hue of 7.5YR or 10YR, value of 6 or 7 dry
and 5 or 6 moist, and chroma of 2 or 3. It is very gravelly
sandy loam or very gravelly fine sandy loam. This hori-
zon is 15 to 20 percent gypsum.

Berino series

The Berino series consists of deep, well drained soils
that formed in medium textured upland alluvium and
eolian deposits. They are on nearly level to undulating
sandy plains and side slopes of pediments. Slope is 0 to
5 percent. Mean annual precipitation is about 9 inches,
and the mean annual air temperature is about 63 de-
grees F.

Berino soils are similar to and near Dona Ana soils.
They are near Pintura, Tome, and Bluepoint soils. Dona
Ana soils are calcareous throughout. Pintura and Blue-
point soils do not have a calcic horizon and do have a
sandy control section. Tome soils do not have a calcic
horizon and do have a fine-silty control section.

Typical pedon of Berino sandy loam in an area of
Dona Ana-Berino association, gently sioping, about 600
yards east of U.S. Highway 54 along the southern
boundary of sec. 36, T. 20 S., R. 9 E.

A1—0 to 3 inches; light reddish brown (5YR 6/4) sandy
loam, reddish brown (5YR 5/4) moist; weak medium
granular structure; slightly hard, friable, slightly sticky
and nonplastic; few fine and very fine roots;
common fine interstitial and few fine tubular pores;
mildly alkaline; clear smooth boundary.

B21t—3 to 15 inches; reddish brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) moist; weak
medium prismatic structure parting to moderate
medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; few fine and
medium roots; common fine and very fine tubular
pores; common clay bridging of sand grains, few
thin clay films coating pores; mildly alkaline; clear
smooth boundary.

B22t—15 to 27 inches; reddish brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) moist; weak
medium prismatic structure parting to weak and
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moderate medium subangular blocky; hard, firm,
sticky and plastic;.few fine roots; common interstitial
pores; common clay bridging of sand grains and thin
clay films in old root channels and some pores;
moderately alkaline; clear wavy boundary.

B23tca—27 to 36 inches; light reddish brown (5YR 6/4)
sandy clay loam, reddish brown (5YR 5/4) moist;
weak medium prismatic structure parting to weak
medium subangular blocky; hard, firm, slightly sticky
and slightly plastic; few fine roots; common intersti-
tial and few fine tubular pores; few thin clay films
lining pores; strongly calcareous, carbonates in soft
masses; moderately alkaline; clear wavy boundary.

Cca—36 to 60 inches; pink (7.5YR 7/4) sandy clay loam,
light brown (7.5YR 6/4) moist; massive; hard, firm,
slightly sticky and nonplastic; few fine tubular pores;
strongly calcareous; moderately alkaline.

The solum ranges from 23 to 49 inches in thickness.
The solum is 0 to 10 percent coarse fragments. Reaction
ranges from mildly alkaline to moderately alkaline. In
some pedons as much as 20 inches of coarse textured
wind deposited material is on the surface.

The A horizon has hue of 7.5YR or 5YR, value of 5 or
6 dry and 4 or 5 moist, and chroma of 3 or 4. It is very
fine sandy loam, fine sandy loam, sandy loam, or light
sandy clay loam. The A horizon has been removed in
some pedons, leaving the upper part of the B horizon
exposed.

The B2t horizon has hue of 7.5YR or 5YR, value of &6
to 6 in the upper part and 5 to 7 in the lower parts dry
and 4 or 5 moist, and chroma of 3 or 4. It is sandy clay
loam or heavy sandy loam. The lower part of the B2t
horizon is calcareous in most pedons (B23tca), but in
some pedons only a small amount of calcium carbonate
is present above the Cca horizon.

The Cca horizon has hue of 7.5YR or 5YR, value of 6
to 8 dry and 5 to 7 moist, and chroma of 2 to 4. Texture
is light sandy clay loam, clay loam, or sandy ioam, de-
pending on the amount of carbonate present.

About 50 percent of the soils mapped as Berino soils
in the survey area have hue of 7.5YR, which is outside
the range defined for the Berino series, but this differ-
ence does not affect the use and behavior of the soils.

Bluepoint series

The Bluepoint series consists of deep, somewhat ex-
cessively drained soils that formed in coarse textured
eolian deposits. They are on coppice dunes on sandy
uplands. Slope is 0 to 5 percent. The mean annual
precipitation is about 8 inches, and the mean annual air
temperature is about 63 degrees F.

Bluepoint soils are similar to and near Pintura soils.
They are near Berino, Holloman, Onite, and Wink soils.
Pintura soils are less than 10 percent silt plus clay in the
control section. Berino and Onite soils have an argillic

87

horizon. Holloman soils are less than 20 inches deep
over bedded gypsum. Wink soils have a coarse-loamy
control section and have a B horizon.

Typical pedon of Bluepoint loamy fine sand in an area
of Bluepoint-Onite-Wink association, nearly level, about 5
miles north of Three Rivers and about 350 yards east of
U.S. Highway 54, NW1/4E1/2 sec. 3, T. 11 S.,, R. 9 E.:

A1—o0 to 8 inches; light reddish brown (5YR 6/4) loamy
fine sand, reddish brown (5YR 5/4) moist; single
grain; loose dry and moist; common fine and
medium roots; common very fine interstitial pores;
slightly calcareous, lime disseminated; mildly alka-
line; gradual smooth boundary.

C1—8 to 18 inches; light reddish brown (5YR 6/4) loamy
fine sand, reddish brown (SYR 5/4) moist; single
grain; loose dry and moist; few fine and medium
roots; common very fine interstitial pores; strongly
calcareous, lime disseminated; mildly alkaline; clear
wavy boundary.

C2—18 to 30 inches; light brown (7.5YR 6/4) loamy fine
sand, brown (7.5YR 5/4) moist; massive; slightly
hard, very friable; few medium roots; common very
fine interstitial pores; moderately calcareous, lime
disseminated; moderately alkaline; gradual wavy
boundary.

C3—30 to 60 inches; light brown (7.5YR 6/4) loamy
sand, brown (7.5YR 5/4) moist; massive; soft, very
friable; few coarse roots; common very fine intersti-
tial pores; moderately caicareous, few fine soft
masses of lime; moderately alkaline.

Bluepoint soils have hue of SYR or 7.5YR, value of 5
to 7 dry and 4 or 5 moist, and chroma of 3 or 4. The
control section is loamy fine sand or loamy sand. Small
strata of sandy loam are common in some pedons but
are normally thin and discontinuous. The soil is calcare-
ous throughout in most pedons but is always calcareous
in some stratum. In some areas the soil may be leached
of carbonates to a depth of 5 inches.

Borrego series

The Borrego series consists of shallow, well drained
soils that formed in material weathered from sandstone.
They are on ridges, mesas, and foothills. Borrego soils
are at the highest elevations in the Guadalupe Moun-
tains. Slope is 15 to 40 percent. Mean annual precipita-
tion is about 20 inches, and the mean annual air tem-
perature is about 45 degrees F.

Borrego soils are associated with Tortugas, Dye, En-
cierro, and Deama soils. All of those soils are mesic.

Typical pedon of Borrego cobbly loam, 15 to 40 per-
cent slopes, NE1/4NE1/4 sec. 28, T. 26 S, R. 21 E.:

O1—1 inch to 0; undecomposed pine needles.



88

A1—0 to 5 inches; light brownish gray (10YR 6/2)
cobbly loam, very dark grayish brown (10YR 3/2)
moist; weak fine subanguiar blocky structure; soft,
very friable, nonsticky and slightly plastic; many very
fine roots; many very fine vesicular and interstitial
pores; 25 percent gravel and cobbles; neutral;
abrupt smooth boundary.

B1—>5 to 7 inches; very pale brown (10YR 7/3) gravelly
clay loam, brown (10YR 4/3) moist; moderate
medium subangular blocky structure; slightly hard,
firm, slightly sticky and slightly plastic; many very
fine and common coarse roots; many very fine ve-
sicular and interstitial pores; 30 percent gravel;
slightly acid; clear smooth boundary.

B21t—7 to 9 inches; very pale brown (10YR 8/3) gravel-
ly clay loam, strong brown (7.5YR 5/6) moist; mod-
erate fine subangular blocky structure; hard, friable,
sticky and plastic; common very fine and coarse
roots; many very fine vesicular and interstitial pores;
few thin clay fitlms on faces of peds and lining pores;
30 percent gravel; slightly acid; clear smooth bound-
ary.

B22t—9 to 16 inches; reddish yellow (7.5YR 6/6) gravel-
ly clay, strong brown (7.5YR 5/6) moist; strong
medium subangular blocky structure; hard, firm,
sticky and plastic; common very fine and coarse and
few medium roots; many very fine vesicular, intersti-
tial and tubular pores; many moderately thick clay
films on faces of peds and lining pores; 35 percent
gravel; medium acid; very abrupt irregular boundary.

R—16 inches; hard, noncalcareous sandstone.

The solum ranges from 10 to 20 inches in thickness.
The solum is 5 to 35 percent, by volume, coarse frag-
ments. Reaction ranges from neutral to medium acid.

The A1 horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 2. 1t is stony very fine sandy loam to
cobbly loam.

The B2t horizon has hue of 7.5YR or 10YR, value of §
to 7, and chroma of 3 to 6. It ranges from gravelly clay
to gravelly clay loam.

Cale series

The Cale series consists of deep, well drained soils
that formed in highly calcareous fine and medium tex-
tured sediment derived from weathered limestone. They
are on broad dissected upland valleys. Slope is 0 to 5
percent. The mean annual precipitation is about 13
inches, and the mean air temperature is is 51 degrees F.

Cale soils are similar to Ruidoso, Shanta, and Gabal-
don soils and are near Deama, Ector, Kerrick, and Pena
soils. Ruidoso soils have a thick mollic epipedon and a
fine control section. Shanta and Gabaldon soils do not
have an argillic horizon. Deama and Ector soils do not
have an argillic horizon and are shallow over bedrock.
Kerrick soils are moderately deep to a petrocaicic hori-
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zon. Pena soils do not have an argillic horizon and con-
tain more than 35 percent gravel in the control section.

Typical pedon of Cale silt loam in an area of Pena-
Cale-Kerrick association, nearly level, 100 feet north and
90 feet east of the southwest corner of the NW1/4 sec.
5, T.20S.,R. 15 E.:

A1—0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
moderate fine granular structure; slightly hard, fri-
able, sticky and plastic; common fine and very fine
roots; common very fine interstitial pores; moderate-
ly calcareous; mildly alkaline; abrupt smooth bound-
ary.

B1—6 to 13 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine subangular blocky and fine and medium granu-
lar structure; slightly hard, firm, sticky and plastic;
common fine and very fine roots; few fine tubular
pores; strongly calcareous; mildly alkaline; abrupt
smooth boundary.

B21t—13 to 22 inches; grayish brown (10YR 5/2) silty
clay loam, dark brown (10YR 3/3) moist; moderate
fine and medium subangular blocky structure; hard,
firm, sticky and plastic; few very fine roots; few very
fine tubular pores; strongly calcareous, few fine
threads of lime; moderately alkaline; gradual smooth
boundary.

B22t—22 to 33 inches; grayish brown (10YR 5/2) silty
clay loam, dark brown (10YR 3/3) moist; moderate
fine and medium subangular blocky structure; hard,
firm, sticky and plastic; very few very fine roots; few
very fine tubular pores; strongly calcareous, lime
segregated in few medium threads and disseminat-
ed; moderately alkali