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This is a publication of the National Cooperative Scil 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 done in the period 1981-75. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975. This
survey was made cooperatively by the Soil Conservation Service, the U.S. De-
partment of the Interior, Bureau of Land Management, and the New Mexico Ag-
ricultural Experiment Station. it is part of the technical assistance furnished to
the La Union and Caballo Natural Resource Conservation Districts.

Soil maps in this survey may be copied without permissicn, 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: The major urban areas and most of the irrigated cropland in
the survey area are in the Rio Grande Valley. The Organ Mountains
are in the background of this view of the Valley.
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Foreword

This soil survey contains much information useful in land-planning pro-
grams in the Dona Ana County Area. Of prime importance are the predictions
of soil behavior for selected land uses. Alse highlighted are limitations or haz-
ards to land uses that are inherent in the soil, improvements needed to over-
come these limitations, and the impact that selected land uses will have on the
environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, and agrenomists 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 home buyers can use
it to plan land use, select sites for construction, develop soil resources, or iden-
tify any special practices that may be needed to insure proper performance.
Conservationists, teachers, students, and specialists in recreation, wildlife man-
agement, 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 use as septic tank absorp-
tion fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other scil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
tocation 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 Seil Conservation Service or the Coop-

erative Extension Service.
ﬂb{/ /;—l(e’/'wué{'%bw/

A. W. Hamelstrom
State Conservationist
Saoil Conservation Service
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o | New Mexico

By H. Edward Bulloch, Jr. and Raymond E. Neher, Soil Conservation Service
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DONA ANA COUNTY AREA is in south-central New
Mexico, bordering on El Paso County, Texas, and the
State of Chihuahua, Mexico. This survey area takes in
1,979,190 acres and includes all of Dona Ana County
except the northeastern corner.

Lying wholly within the Basin and Range Province, the
survey area is characterized by gently sloping plains
broken by rugged mountain ranges and the Rio Grande
Valley. The mountain ranges are generally aligned in a
north-scuth direction. The San Andres, San Augustin,
Organ, and Franklin Mountains form a range near the
eastern boundary of the survey area. The Sierra de las
Uvas and West Potrillo Mountains cover much of the
northwestern and southwestern parts of the survey area.
Comparatively less extensive are the East Potrillo Moun-
tains, in the southwestern part of the survey area; the
Dona Ana Mountains, north of Las Cruces; and the Rob-
ledo Mountains, northwest of Las Cruces.

Mountain upland areas are commonly steep to ex-
tremely steep. In most of these areas, the elevation is
between 4,800 and 6,500 feet; but on a number of indi-
vidual peaks, it exceeds 7,000 feet. The summit of
Organ Needle, at 9,012 feet, is the highest point in the
survey area.

The elevation in other parts of the survey area ranges
from 3,730 feet in the Rio Grande Valley to about 5,000
feet on the upland plains. The Rio Grande Valley is
nearly level to very gently sloping and varies in width
from less than 1 mile to as much as 5 miles. The adja-
cent plains, in several broad intermontane basins, are as
yet unaffected by the Rio Grande Valley incision.

The Rio Grande drains the areas immediately adjacent
to it. Closed basins or playas drain the rest of the survey
area. The Jornada del Muerto, the Tularosa, the Mesilla,
and the Mimbres basins are the largest. The Jornada del
Muerto basin is an extensive area north of Las Cruces
between the Caballo and Dona Ana Mountains to the
west and San Andres and San Augustin Mountains to
the east. The Tularosa basin is east of the San Andres,
San Augustin, and Organ Mountains. The Mesilla and

Mimbres basins, both in the southwestern part of the
survey area, are soparated by the West Potrillo Moun-
tains. A small area in the extreme southeastern part of
the survey area drains into the Hueco basin. More de-
tailed information on geology, geomorphology, and hy-
drology is available from other sources (74, 717, 18).

General nature of the survey area

This section gives general information about the
survey area. It discusses climate, history, and develop-
ment.

Climate

Prepared by Frank E. Houghton, National Weather Service, Office for
State Climatology, Las Cruces, New Mexico.

This survey area is arid, except for small semiarid
areas at higher elevations where precipitation is greater
and temperatures cooler. Fall, winter, and spring are the
dry seasons because much of the moisture in the east-
ward circulation from the Pacific Ocean is removed as
the air passes over the mountains west of New Mexico.
Summer is the rainy season. Moisture-laden air from the
Gulf of Mexico enters southern New Mexico; strong sur-
face heating and the upslope flow of the air cause brief,
and often heavy, showers. South-central New Mexico
mountains have a shielding effect on the southeasterly
air flow, and the amount of precipitation received west of
these mountains along the Rio Grande Valley is less,
especially in spring.

The pa recipitation for the survey area is
shown in|Table 1. The average annual precipitation
ranges from 7 to 9 inches throughout most of the
county, but the highest elevations receive as much as 16
inches. Annual totals as low as 3 inches and as high as
19.6 inches have been recorded. Monthly totals range
from 0 to 7.5 inches. In a 24-hour period, 6.5 inches of
rain fell during an intense storm at New Mexico State
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University. On the average, 42 thunderstorms occur each
year, most of them in April through October, a few are
accompanied by hail. Dust storms are most frequent in
spring when winds are strong and soils are dry, but soil
blowing can occur briefly just before a thunderstorm.

Snowfall is generally light at lower elevations and
occurs infrequently during the period November through
March. Average annual snowfall ranges from 2.5 to 5
inches at lower elevations, but as much as 9 inches has
fallen in a 24-hour period. In about 1 year in 3 there is
no measurable snowfall. At New Mexico State University,
an average of less than 1 day in winter has 1 inch or
more of snow. The average depth of snow cover on
these days is 2 inches, but rarely does the snow cover
last for 2 consecutive days.

Temperature patterns are also shown in|Table 1] In
the mountains, there is an average decrease of 3 de-
grees in temperature for an increase of 1,000 feet in
elevation. Recorded extremes in temperature are 114
degrees at Hatch, and 20 degrees below zero at Jor-
nada Experimental Range. The highest temperaiures
usually occur when hot air from the mountains of Mexico
descends into the Rio Grande Valley. The coldest tem-
peratures are usually brought by extremely old intrusions
of Canadian and Arctic air. The range in daily tempera-
tures is characteristically large in continental areas. In
the survey area the difference between the low and the
high temperature is about 33 degrees. Freeze dates in
spring and fall are given in and these dates are
generally representative of the lower elevations in the
survey area.

Miscellaneous weather elements and their patterns
throughout the year are given in[Table 3.|Low humidity
and plentiful sunshine are characteristic of continental
climates.

History and development

Bones of prehistoric man, along with those of dive
wolf, camel, sloth, and extinct species of horses and
other animals, have been found in a cavern at Bishop
Gap (4). Indian remains from the Pueblc period also
have been found in the survey area, but there is no
evidence of permanent settlement in that period. A semi-
sedentary tribe lived in the area of El Paso at the time
of the Spanish expeditions; apparently, most of the area
was inhabited by roving bands of Comanches and
Apaches.

The Rio Grande served as a route for Spanish travel-
ers. The passage of Fray Agustin Rodriquez, a Francis-
can missionary, through the area in 1581 was the earli-
est recorded. He was followed 2 years later-by Antonio
de Espejo. Juan de Onate also passed through the
area. He founded El Paso del Norte (now Ciudad Juarez)
before moving to Tonuce and then across the Jornado
del Muerto. A presidio was established at Robledo, and
in 1680 settlements were estabiished in the valley area
to the south, now a part of Texas.

SOIL SURVEY

A number of colonies were established along the river
south of Robledo by immigrants from Mexico after the
overthrow of Spanish power in 1812, A number of land
grants were made about that time, including the Dona
Ana Bend Grant, the Santo Tomas de Yturbide Grant,
and the Brazito Grant.

In 1848, General Kearney took possession of New
Mexico for the United States.

In 1849, Captain R. B. Marcy led an expedition from
San Antonio to Santa Fe (20). On the return trip, he
crossed the Jornada del Muerto to Dona Ana, then east-
ward by way of the San Agustin Pass and the Tularosa
Basin. Marcy’s report describes the town of Dona Ana
as a settlement of “300 inhabitants, principally Mexicans,
who . . . depend for subsistence almost entirely on the
cultivation of the soil. They are obliged here . . . 10
irrigate.” The town of Las Cruces was in existence at
this time. An old road across the Jornada del Muerto,
branching off at Rincon and crossing to Deming, later
became part of the Santa Fe Trail.

Dona Ana County was made a division of the Territory
of New Mexico in 1851, The boundaries of the county
extended from the eastern edge of the Territory west to
the Colorado River. The county was named for the town
of Dona Ana, which received its name from Colonel
Ana’s daughter, who had been captured by Apache Indi-
ans’(3).

In 1851, a dispute with Mexico concerning the bound-
aries of a large region west of the Rio Grande resulted in
the Gadsden Purchase. The Gadsden Purchase (Treaty
of Mesilla) gave to the United States land west of the
Rio Grande and enabled the railroad to be completed to
California.

During the Civil War, the town of Mesilla was taken by
Texas Confederate forces and was declared the capital
of the Territory of Arizona. After the war, Arizona was
made a separate territory, which did not include Mesitla.

The Santa Fe railroad was completed in 1881, bringing
a large number of settlers to Las Cruces and Mesilla. By
the end of the ceniury there was considerable mining
activity. In 1916, the construction of Elephant Butte Dam,
north of Dona Ana County, was completed. The valley
area of Dona Ana County is served by this project. The
irrigation and drainage systems downstream from the
storage dam represent the highest development of irriga-
tion in the state. The dam has been the most important
confribution to development of the county. Levees were
completed in 1940 to control flooding along the river.

The population of Dona Ana County has grown from
300 in 1849 to 84,000 in 19786,

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
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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 soil; 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 classifying and naming the soils, the soil scien-
tists drew the boundaries of the individual scils on aerial
photographs. These photographs show woodlands, build-
ings, field borders, reads, and other details that help in
drawing boundaries accurately. The soil map at the back
of this publication was prepared from aerial photographs.

The areas shown on a soil map are called 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 dis-
cussed in the sections “General soil map for broad land
use planning” and “Soil maps for detailed planning.”

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-
bied from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop vyields
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 farmers, managers of rangeland, en-
gineers, planners, developers and builders, home buyers,
and others,

General soil map for broad land use
planning
The general scil map at the back of this publication

shows map units that have a distinct pattern of soils,
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
tasis for comparing the potential of large areas for gen-
erai 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
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

Deep, nearly level, well drained soils that
formed in alluvium; on flood plains and
stream terraces

The soils in this group make up about 6 percent of the
survey area. The soils are used for irrigated crops and
pasture and community development and as wildlife
habitat and rangeland.

1. Glendale-Harkey

Deep, nearly level, well drained soils that formed in allu-
viumn, on flood plains and strearn terraces

This map unit is made up of nearly level alluvial soils
on flood plains and stream terraces of the Rio Grande
and its tributaries. Elevation ranges from 3,700 to 4,120
feet. Slopes are 0 to 1 percent. Areas of this map unit
are long and narrow and are in the northwestern, central,
and southeastern parts of the survey area. The average
annual precipitation is 8 inches, and the average annual
temperature is 60 degrees F.

This map unit makes up about 6 percent of the survey
area. Glendale soils make up about 21 percent of this
map unit; Harkey soils, 19 percent; and Brazito soiis, 10
percent. Adelino, Agua, Anapra, Anthony, Armijo, Belen,
Vinton, Agua Variant, Belen Variant, and Vinton Variant
soils and Riverwash make up the rest. ,

Glendale soils are deep and well drained. They formed
in alluvium and are iri slight depressions on flood plains
and stream terraces. Typically, the surface layer is clay
lcam and the layers below that are clay loam and very
fine sandy loam.

Harkey soils are deep and well drained. They formed
in alluvium and are on flood plains and stream terraces.
Typically, the surface layer is loam, and the layers below
that are very fine sandy loam and silt loam.

Brazito soils are deep and well drained. They formed
in alluvium and are on flood plains and stream terraces



near river channels. Typically, the surface layer is loamy
fine sand and below that there is sand.

The soils in this map unit are used for irrigated crops
and pasture, community development, and unimproved
native pasture and as wildlife habitat. Most of the areas
have been leveled, and some have been drained. Some
of the undrained areas are swampy. Most are protected
from flood waters of the Rio Grande by levees.

The soils in this map unit are well suited to a wide
variety of irrigated crops, pasture, trees, and windbreaks.
Much of the unimproved native pasture receives exira
moisture from irrigation tailwater or a seasonal water
table.

Community development continually encroaches upon
the irrigated cropland. If engineering structures are
planned, detailed onsite investigation is needed because
of the variability and complex pattern of the soiis. The
water table is generally at a depth of 5 10 15 feet—deep
enough that it is not a problem for most uses. In some
areas, contamination of the water supply is a hazard if
the soils are used for septic tank filter fields or sanitary
landfill.

The potential of these soils is good for habitat for
openland wildlife. Pasture, hay, and clean-tilled row
crops provide food and cover for scaled and Gambel
quail, white-winged and mourning dove, pheasant, sand-
hill crane, some waterfowl species, and other wildlife.

Shallow or deep, nearly level to very
steep, well drained to excessively drained
soils that formed in alluvium, alluvium
modified by wind, and eolian material; on
fans, terraces, ridges, valley and basin
floors, flood plains, and piedmonts

There are 7 map units in this group, and they make up
about 57 percent of the survey area. The soils are used
for community development and military purposes and as
wildlife habitat, rangeland, and watershed.

2. Bluepoint

Deep, gently undulating to moderately roffing, somewhat
excessively drained soils that formed in alluvium modi-
fied by wind; on fans, terraces, and ridges

This map unit is made up of gently undulating to mod-
erately rolling soils on fans, terraces, and ridges along
the Rio Grande and its tributaries. Areas are long and
narrow and are in the northwest, central, and southeast
parts of the survey area. Elevation ranges from 3,700 to
4,400 feet. Slopes range from 1 to 15 percent. The
average annual precipitation is 8 inches, and the average
annual temperature is 60 degrees F.

This map unit makes up about 5 percent of the survey
area. Bluepoint soils make up about 65 percent of this
map unit. Arizo, Caliza, Canutio, and Yturbide soils and
Riverwash make up the rest.

SOIL SURVEY

Biluepoint soils are deep and somewhat excessively
drained. They formed in alluvium that has been modified
by wind and are on fans, terraces, and ridges. Typically,
the surface layer is lpamy sand, and below that there is
loamy fine sand.

These soils are used for community development and
as wildlife habitat and rangeland. Some areas in the Las
Cruces area and areas that are next to irrigated areas
have been subdivided into lots for community develop-
ment. The main problem in the use of these soils is that
many arroyos cut the areas and are a source of sedi-
mentation. The use of terraces and retaining walls for
slope stability can help overcome soil blowing.

The potential of these soils is poor for habitat for
rangeland wildlife and fair for habitat for openiand wild-
life. The native ptants and cultivated crops provide food
and cover for scaled and Gambel quail, white-winged
and mourning dove, pheasant, mule deer, and other wild-
life.

3. Caliza-Bluepoint-Yturbide

Deep, gently undulating to very stesp, well drained,
somewhat excessively drained, and excessively drained
soifs that formed in alluvium, gravelly alfuvium, and allu-
vium modified by wind; on fans and terraces

This map unit is made up of gently undulating to very
steep soils on fans and terraces along the Rio Grande
and its tributaries. Elevation ranges from 3,800 to 4,400
feet. Slopes range from 1 to 40 percent. Areas are long
and narrow and are in the northwest, central, and south-
east paris of the survey area. The average annual pre-
cipitation is 8 inches, and the average annual tempera-
ture is 60 degrees F.

This map unit makas up about & percent of the survey
area. Caliza soils make up about 24 percent of this map
unit; Bluepoint soils, 20 percent; and Yturbide soils, 19
percent. Haplargids, dissected; clay and sandstone out-
crops; and Arizo, Canutio, and Nickel soils make up the
rest.

The Caliza soils are deep and well drained. They
formed in gravelly alluvium on fans and terraces along
the upper margin of the Rio Grande Valley. Typically, the
surface layer is very gravelly sandy loam, and the layers
below that are very gravelly loamy sand and sand.

The Bluepoint soils are deep and somewhat exces-
sively drained. They formed in alluvium that has been
modified by wind and are on fans and terraces. Typically,
the surface layer is loamy sand, and below that there is
loamy fine sand.

The Yturbide soils are deep and excessively drained.
They formed in alluvium and are on side and terminal
fans of arroyos and river deposits. Typically, the surface
layer is loamy sand, and the layers below that are grav-
elly loamy sand and sand.

The soils in this map unit are used mainly as range-
land, wildlife habitat, and watershed. In some areas, they
are a potential source of sand and gravel.
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The potential of these soils is fair for habitat for range-
tand wildlife. The native plants provide food and cover
for scaled and Gambel quail, white-winged and mourning
dove, mule deer, pronghorn antelope, and other wildlife.

4. Pajarito-Onite-Pintura

Deep, nearly level to undulating, well drained and some-
what excessively drained soils that formed in alluvium,
alluvium modified by wind, and eolian material; on fans

This map unit is made up of nearly level to undulating
soils on fans. Elevation ranges from 4,000 to 5,000 feet.
Slopes range from 0 to 5 percent. Areas are irregularly
shaped. The average annual precipitation is 8 inches,
and the average annual temperaturs is 62 degrees F.

This map unit makes up about 5 percent of the survey
area. Pajarito soils make up about 42 percent of the map
unit; Onite soils, 36 percent; and Pintura soils, 15 per-
cent. Adelino, Berino, Bluepoint, Dona Ana, Harrishurg,
Simona, Wink, and Yturbide seils make up the rest.

Pajarito soils are deep and well drained. They formed
in alluvium that has been modified by wind and are
between dunes on fans. Typically, the surface layer is
fine sandy loam, and below that there is fine sandy loam.

Onite scils are deep and well drained. They formed in
alluvium and are on fans. Typically, the surface layer is
loamy sand, and the layers below that are sandy loam
and loamy sand.

Pintura soils are deep and somewhat excessively
drained. They formed in eolian material and are on
dunes on fans. Typically, the surface layer is fine sand,
and below that there is fine sand.

The soils in this map unit are used as rangeland,
wildlife habitat, and watershed and for military purposes.
The potential of these soils is poor for habitat for range-
land wildlife. The native plants provide food and cover
for scaled and Gambel quail, white-winged and mourning
dove, pronghorn antelope, and other wildlife.

5. Pintura-Wink

Deep, nearly level o undulating, well drained and some-
what excessively drained soils that formed in afluvium,
alluvium modified by wind, and eolian malerial: on fans

This map unit is made up of nearly level to undulating
soils on fans. Elevation ranges from 4,000 to 5,000 feet.
Slopes range from 0 to 5 percent. Areas are irregularly
shaped. The average annual precipitation is 8 inches,
and the average annual temperature is 62 degrees F.

This map unit makes up about 16 percent of the
survey area. Pintura soils make up about 27 percent of
this map unit; Wink soils, 26 percent; and Onite soils, 10
percent. Berino, Bucklebar, Dona Ana, Harrisburg, Pajar-
ito, and Simona soils make up the rest.

The Pintura soils are deep and somewhat excessively
drained. They formed in eclian material on dunes on
fans. Typically, the surface layer is fine sand, and below
that there is fine sand.

The Wink soils are deep and well drained. They
formed in alluvium that has been modified by wind; they
are between dunes on fans. Typically, the surface layer
is loamy fine sand, and below that there is fine sandy
loam, sandy loam, and loamy fine sand.

The Onite soils are deep and well drained. They
formed in alluvium between dunes on fans. Typically, the
surface layer is loamy sand, and the layers below that
are sandy loam and loamy sand.

These soils are used mainly as rangeland, wildlife
habitat, and watershed and for military purposes. Several
tracts have been subdivided into building lots.

The potential of these soils is poor for habitat for
rangeland wildlife. The native plants provide food and
cover for scaled and Gambel quail, white-winged and
mourning dove, pronghorn antelope, and other wildlife.

6. Berino-Dona Ana

Deep, gently undulating to undulating, well drained soils
that formed in alluvium and alluvium modified by wind:
on fans, piedmonis, and valley and basin floors

This map unit is made up of gently undulating to undu-
jating soils on fans, piedmonts, and valley and basin
floors. Elevation ranges from 4,000 to 5,000 feet. Slopes
range from 1 to 5 percent. Areas are irregularly shaped.
The average annual precipitation is 8 inches, and the
average annual temperature is 62 degrees F.

This map unit makes up about 9 percent of the survey
area. Berino soils make up about 45 percent of the map
unit; Dona Ana soils, 18 percent; and Reagan soils, 10
percent. Bucklebar, Cacique, Onite, Pajarito, Pintura,
Steliar, and Wink soils make up the rest.

Berino soils are deep and well drained. They formed in
altuvium that has been modified by wind and are on fans,
piedmonts, and valley floors. Typically, the surface layer
is loamy fine sand, and the layers below that are fine
sandy loam and sandy clay loam.

Dona Ana scils are deep and well drained. They
formed in alluvium on fans and piedmonts. Typically, the
surface layer is fine sandy loam, and the layers below
that are sandy clay loam and sandy loam.

Reagan soils are deep and well drained, They formed
in alluvium on fans and basin floors. Typically, the sur-
face layer is ciay loam, and the layers below that are
clay loam and silty clay loam.

These soils are used mainly as rangeland, wildlife
habitat, and watershed and for military purposes. Several
tracts along Highway 70, from Las Cruces to Organ
Pass, have been subdivided into building lois. In small
areas near these tracts, the soils are used for irrigated
crops.

The potential of these soils is poor for habitat for
rangeland wildlife. The native plants provide food and
cover for scaled and Gambel quail, white-winged and
mourning dove, pronghorn antelope, and other wildlife.



7. Mimbres-Stellar

Deep, nearly level to gently undulating, well drained soils
that formed in alluvium; on fans, basin floors, and flood
plains

This map unit is made up of nearly level to gently
undulating soils on fans, basin floors, and flood plains.
Elevation ranges from 4,000 to 5,000 feet. Slopes range
from 0 to 3 percent. Areas are long and narrow. The
average annual precipitation is 8 inches, and the average
annual temperature is 61 degrees F.

This map unit makes up about 2 percent of the survey
area. Mimbres socils make up about 51 percent of this
map unit; Stellar soils make up 17 percent. Berino, Buck-
lebar, Dona Ana, and Reagan soils and similar soils that
are fine textured and have a high content of clay make
up the rest.

The Mimbres soils are deep and well drained. They
formed in alluvium and are in slight depressions and
drainageways on fans and flood plains. Typically, the
surface layer is silty clay loam, and below that there is
silty clay loam.

The Stellar soils are deep and well drained. They
formed in alluvium on fans, basin floors, and flood plains.
Typically, the surface layer is clay loam, and the layers
below that are clay, clay loam, and sandy clay loam.

These soils are used mainly as rangeland, wildlife
habitat, and watershed and for military purposes. The
potential of these soils is poor for habitat for rangeland
wildlife. The native plants provide food and cover for
scaled and Gambel quail, white-winged and mourning
dove, pronghorn antelope, and other wildlife.

8. Nickel-Upton

Shallow or deep, undulating to moderately rolling, well
drained soils that formed in gravelly and very gravelly
alluvium; on fans, terraces, ridges, and piedmonts

This map unit is made up of undulating to moderately
rolling soils on fans, terraces, ridges, and piedmonts.
Elevation ranges from 4,000 to 5,500 feet. Slopes range
from 3 to 15 percent. Areas are irregularly shaped. The
average annual precipitation is 8 inches, and the average
annual temperature is 62 degrees F.

This map unit makes up about 15 percent of the
survey area. Nickel soils make up about 40 percent of
this map unit; Upton soils, 23 percent; and Tencee soils,
9 percent. Berino, Cave, Dona Ana, Masonfort, Mimbres,
and Simona soils and Badland make up the rest.

The Nickel soils are deep and well drained. They
formed in very gravelly alluvium and are on terraces and
piedmonts. Typically, the surface layer is very gravelly
fine sandy loam, and below that there is very gravelly
sandy loam.

The Upton soils are shallow and well drained. They
formed in gravelly alluvium and are on piedmont slopes
and ridges. Typically, the surface layer is gravelly sandy
loam, and below that there is gravelly sandy loam over
indurated caliche.
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The Tencee soils are shallow and well drained. They
formed in gravelly alluvium and are on fans and ridges.
Typically, the surface layer is very gravelly sandy loam,
and below that there is carbonate-cemented material.

These soils are used mainly as rangeland, wildlife
habitat, and watershed and for military purposes. The
potential of these soils is poor for habitat for rangeland
wildlife. The native plants provide food and cover for
scaled and Gambel quail, white-winged and mourning
dove, and other wildlife.

Shallow to deep, nearly level to
undulating, well drained soils that formed
in residuum, alluvium, and eolian material;
on mesas, plains, ridges, basin floors, and
fans

There are 2 map units in this group, and they make up
about 15 percent of the survey area. The soils are used
as rangeland, wildlife habitat, and watershed.

9. Cacique-Cruces

Shallow to moderately deep, nearly level to gently slop-
ing, well drained soils that formed in afluviurn; on basin
floors

This map unit is made up of nearly level to gently
sloping soils on basin floors. Elevation ranges from
4,000 to 5,000 feet. Slopes range from O to 5 percent.
Areas of this map unit are irregularly shaped and are in
the central and northern parts of the survey area. The
average annual precipitation is 8 inches, and the average
annual temperature is 62 degrees F.

This map unit makes up about 2 percent of the survey
area. Cacique soils make up about 38 percent of the
map unit; Cruces soils, about 27 percent. Berino, Buckle-
bar, Dona Ana, Onite, Pajarito, Pintura, and Simona soils
make up the rest.

Cacique soils are moderately deep and well drained.
They formed in alluvium on basin floors. Typically, the
surface layer is loamy sand, and the layers below that
are sandy loam and sandy clay loam.

Cruces soils are shallow and well drained. They
formed in alluvium on basin floors. Typically, the surface
layer is toamy sand, and below that there is fine sandy
ioam and sandy clay loam over carbonate-cemented ma-
terial.

These soils are used mainly as rangeland, wildlife
habitat, and watershed. The potential of these soils is
poor for habitat for rangeland wildlife. The native plants
provide food and cover for scaled and Gambel quail,
white-winged and moumning dove, pronghorn antelope,
and other wildlife.

10. Harrisburg-Simona-Wink

Shallow to deep, gently undulating to undulating, well
drained soils that formed in residuurmn from sandstone,
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eolian material, and alluviurn modified by wind: on
mesas, plains, ridges, and fans

This map unit is made up of gently undulating to undu-
lating soils on mesas, plains, ridges, and fans. Elevation
ranges from 4,000 to 5,000 feet. Slopes range from 1 to
5 percent. Areas are irregularly shaped. The average
annual precipitation is 8 inches, and the average annual
temperature is 62 degrees F.

This map unit makes up about 13 percent of the
survey area. Harrisburg soils make up about 24 percent
of this map unit; Simona soils, 21 percent; and Wink
soils, 21 percent. Cacigue, Cruces, Onite, Pajarito, and
Pintura soils make up the rest.

The Harrisburg soils are moderately deep and well
drained. They formed in residuum and eolian material
and are in slight depressions on mesas. Typically, the
surface layer is loamy fine sand, and below that there is
fine sandy loam over indurated caliche.

The Simona soils are shallow and well drained. They
formed in eolian material on plains, the {op of mesas,
and ridges. Typically, the surface layer is sandy loam,
and below that there is sandy loam over indurated ca-
liche.

The Wink soils are deep and well drained. They
formed in alluvium that has been modified by wind and
are on fans. Typically, the surface layer is loamy fine
sand, and the layers below that are fine sandy loam,
sandy loam, and loamy fine sand.

These soils are used mainly as rangeland, wildlife
habitat, and watershed. The potential of these soils is
poor for habitat for rangeland wildlife. The native plants
provide food and cover for scaled and Gambel quail,
white-winged and mourning dove, pronghorn antelope,
and other wildlife.

Rock outcrop and shallow to deep, gently
undulating to extremely steep, well
drained soils that formed in alluvium,
coliuvium, residuum, and eolian material;
on mountains, uplands, and ridges

There are 3 map units in this group, and they make up
about 22 percent of the survey area. Areas of these map
units are used as rangeland, wildlife habitat, and water-
shed and for military purposes.

11. Rock outcrop-Motoqua

Rock outcrop and shallow, moderately rolling fo extrems-
ly steep, well drained soils that formed in alluvium and
cofluvium; on mountains

This map unit is made up of Rock outcrop and moder-
ately rolling to extremely steep soils on mountains. Ele-
vation ranges from 4,600 to 8,650 feet. Slopes range
from 10 to 75 percent. Areas of this map unit are irregu-
larly shaped and are in the northwest part of the survey
area. The average annual precipitation is 15 inches, and
the average annual temperature is 50 degrees F,

This map unit makes up about 4 percent of the survey
area. Rock outcrop makes up about 36 percent of this
map unit; Motoqua soils make up 30 percent. Soils that
are similar to Motogua seils and soils that are deep
make up the rest. Rock outcrop occupies ridgetops, very
steep mountainsides, and fault lines.

Rock outcrop consists of basic igneous and sandstone
bedrock as extrusions, escarpments, ledges, and ridges.

The Motogua soils are shallow and well drained. They
formed in aliuvium and colluvium and are on mountains.
Typically, the surface layer is cobbly loam, and below
that there is cobbly silt loam.

Areas of this map unit are used mainly as rangeland,
wildlife habitat, and watershed. The potential of the soils
is fair for habitat for rangeland wildlife. The native plants
provide food and cover for scaled and Gambel quall,
white-winged and mourning dove, mule deer, pronghorn
antelope, and other wildlife.

12. Akela-Rock outcrop-Aftaden

Rock outcrop and shalflow, gently undulating to moder-
ately rofling, well drained soils that formed in eolian ma-
terial and residuum from basall: on lava flows, uplands,
and ridges

This map unit is made up of Rock outcrop and gently
undulating to moderately rolling soils on uplands, ridges,
and lava flows. Elevation ranges from 4,000 to 5,000
feet. Slopes range from 1 to 15 percent. Areas of this
map unit are irregularly shaped and are in the southwest
part of the survey area. The average annual precipitation
is 8 inches, and the average annual temperature is 62
degrees F.

This map unit makes up about 8 percent of the survey
area. Akela soils make up about 28 percent of the map
unit; Rock ouicrop, 23 percent; and Aftaden soils, 13
percent. Minlith, Nickel, Onite, Pajarito, and Pintura soils
make up the rest,

The Akela soils are shaliow and well drained. They
formed in basait residuum and are on lava flows and
ridges. Typically, the surface layer is gravelly and very
gravelly sandy loam, and below that there is very gravel-
ly sandy loam over basalt.

Rock outcrop consists of basalt extrusions, ledges,
and ridges.

The Aftaden soils are shallow and well drained. They
formed in eclian material and residuum of basalt and are
on uplands. Typically, the surface layer is loamy sand,
and below that there is fine sandy loam over basalt.

Areas of this map unit are used mainly as rangeland,
wildlife habitat, and watershed. The potential of the soils
is fair for habitat for rangeland wildlife. The native plants
provide food and cover for scaled and Gambel quail,
white-winged and mourning dove, pronghorn antelope,
and other wildlife.



13. Rock outcrop-Torriorthents

Rock outcrop and shallow fo deep, hilly fo extremely
steep, well drained soils that formed in alluvium and
cofluvium; on mountains

This map unit is made up of Rock outcrop and hilly to
extremely steep soils on mountains. Elevation ranges
from 4,000 to 8,870 feset. Slopes range from 15 to 100
percent. Areas are irregularly shaped. The average
annual precipitation is 13 inches, and the average annual
temperature is 55 degrees F.

This map unit makes up about 10 percent of the
survey area. Rock outcrop makes up about 40 percent of
the map unit; Torriorthents, 16 percent; and Argids, 12
percent. Similar broad groups of soils and Lozier soils
make up the rest.

Rock outcrop consists of extrusions, escarpments,
ledges, ridges, and cliffs.

Torriorthents and Argids are shallow to deep and well
drained. They formed in alluvium and colluvium and are
on mountains. There is no typical profile for these broad
groups of soils.

Areas of this map unit are used mainly as rangeland,
wildiife habitat, and watershed and for military purposes.
The potential of the soils is variable for habitat for range-
land wildlife. The native plants provide food and cover
for harlequin quail, white-winged and mourning dove,
mule deer, mountain lion, desert bighorn sheep, and
other wildlife.

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
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 scil 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 scil 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 scil maps represent an
area on the landscape made up mostly of the seil or
soils for which the unit is named.

The descriptions, names, and delineations of soils in
this survey area do not fully agree with those of similar
soil materials in surveys of adjacent counties published
at a different date. Differences are the result of better
knowledge of soils, modifications in series concepts, in-
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tensity of mapping, and the extent of soils within the
survey area.

The soils in this survey area were mapped at two
levels of detail to meet expected uses. Irrigated cropland
and areas adjacent to the Rio Grande Valley were
mapped in high detail, using narrowly defined map units.
This means that soil boundaries were plotted and veri-
fied at closely spaced intervals. The map units named as
a phase of a soil series or as a complex are primarily
narrowly defined map units.

The rest of the survey area, where the soils are used
mainly for recreation and military purposes and as range-
land and wildlife habitat, was mapped in low detail, using
broadly defined map units. Soil boundaries were plotted
and verified at wider intervals. These units are less ho-
mogeneous than the narrowly defined map units, but
mapping has been controlled well enough for the antici-
pated use of the soils. Map units named as associations
are primarily broadly defined map units.

The second letter in the map unit symbol is lower case
if the map unit is narrowly defined and upper case if the
map unit is broadly defined.

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. The Anthony series, for
example, was named for the town of Anthony in Dona
Ana County.

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 soif
phase commonly indicates a feature that affects use or
management. For example, Glendale loam is one of sev-
eral phases within the Glendale series.

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

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. Onite-Pintura complex is an example.

A soil association is made up of socils 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. Berino-
Bucklebar association is an example.
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An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
Canutio and Arizo gravelly sandy loams is an undifferen-
tiated group in this survey area.

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-
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
sirongly 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. River-
wash is an example. Some of these areas are too small
to be delineated and are identified by a special symbol
on the soil map.

The acreage and proportionate extent of each map
unit are given inand information on properties,
limitations, capabilities, and potentials 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 Giossary.

Soil descriptions

Ad—Adelino sandy clay loam. This is a deep, well
drained, nearly level soil on old fans, 8 to 15 feet above
the flood plain of the Rio Grande at an elevation of
3,700 to 4,120 feet. Areas of this soil have been leveled
for use as irrigated cropland. The average annual pre-
cipitation is 8 inches, the average annual temperature is
60 degrees F, and the average frost-free period is 200
days.

Included in mapping are areas of similar sails that are
moderately coarse textured throughout and areas of
Adelino clay loam and Bluepoint soils. The included soils
make up 15 percent of the map unit; the area of each
inclusion is generally less than 1 acre.

Typically, the surface layer is light brown sandy clay
loam 10 inches thick. The subscil is light brown sandy
clay loam about 11 inches thick. The substratum is light
brown sandy clay loam and very pale brown sandy loam
to a depth of 60 inches.

Permeabiiity is moderate. The depth of the root zone
is 60 inches. The available water capacity is high. The
content of organic matter in the surface layer is low.
Surface runoff is medium, and the water erosion hazard
is slight. The soil blowing hazard is high.

If irrigated, this soil is suited to smali grains, cotton,
grain sorghum, legumes, grasses, nut crops, and vegeta-

bles. The primary crops are alfaifa hay, cotton, and small
grains.

Planting crops that produce a large amount of residue
and returning this residue to the soil or growing grasses
and legumes in rotation helps to control soil blowing and
to maintain the physical condition of the soil. Fertilization
and improved water management practices help to main-
tain or increase yields. All crops except leqgumes general-
ly respond to nitrogen fertilizer. Legumes respond to
phosphate fertilizer. Irrigation water can be applied effi-
ciently if properly designed surface, subsurface, or drip
irrigation systems are installed. Rotation grazing in-
creases the yield and quality of pasture grasses. Timely
harvesting improves the quality of crops.

If irrigated, this soil has good potentiat for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood (cottoniess), Siberian elm, and Russian-olive
are suitable trees; and skunkbush sumac, pyracantha,
oriental arborvitae, and American plum are suitable
shrubs. Special treatment to overcome specific soil con-
ditions may be needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley some areas of this Adelino soil are used for urban
development. This soil has moderate limitations for most
types of urban and recreation development. There is a
hazard of shrink-swell, but this hazard can be reduced by
good design and careful instatlation procedures.

Ae—Adelino clay loam. This is a deep, well drained,
nearly levei soil that formed in aliuvium on old fans. It is
8 to 15 feet above the flood plain of the Rio Grande at
an elevation of 3,700 to 4,120 feet. Areas of this soil
have been leveled for irrigated cropland. The average
annual precipitation is 8 inches, the average annual air
temperature is 60 degrees F, and the average frosi-free
period is 200 days.

Included in mapping are areas of similar soils that are
moderately coarse textured throughout and areas of
Adslino sandy clay loam and Bluepoint soils. The includ-
ed soils make up 15 percent of the map unit; the area of
each inclusion is generally less than 1 acre.

Typically, the surface layer is light brown clay loam 5
inches thick. The subsoil is brown and light brown clay
loam and silty clay loam 22 inches thick. The substratum
is light brown loam to a depth of 60 inches.

Permeability is moderate. The depth of the root zone
is 60 inches. The available water capacity is high. The
content of organic matter is low in the surface layer.
Surface runoff is medium, and the water erosion hazard
is slight. The soil blowing hazard is high.

If irrigated, this soil is suited to small grains, grain
sorghum, iegumes, grasses, nut crops, and vegetables.
The primary crops are alfalfa hay, cotton, and small
grains.

Planting crops that produce a large amount of residue
and returning this residue to the soil or growing grasses
and legumes in rotation helps to control soil blowing and
maintain the physical condition of the soil. Fertilization
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and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizer. Legumes respond to
phosphate fertilizer. Irrigation water can be appiied effi-
ciently if properly designed surface, subsurface, or drip
irrigation systems are installed. Rotation grazing in-
creases yields and the quality of pasture. Timely harvest-
ing improves the quality of crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood (cottonless), Siberian elm, and Russian-olive
are suitable trees; and skunkbush sumac, pyracantha,
oriental arborvitae, and American plum are suitable
shrubs. Special treatment to overcome specific soil con-
ditions may be needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Adelino soil are used for
urban development. This soil has moderate limitations
for most types of urban and recreational development.
There is a hazard of shrink-swell, but the hazard can be
reduced by good design and careful installation proce-
dures.

AF—Aftaden-Rock outcrop association. This asso-
ciation consists of gently undulating to moderately rolling
soils on uptands in the southwestern part of the survey
area. Elevation ranges from 4,000 to 5,000 feet. The
average annual precipitation is 8 inches, the average
annual air temperature is 62 degrees F, and the average
frost-free period is 210 days.

This association is about 50 percent Aftaden loamy
sand, 1 to 15 percent slopes; 20 percent basalt Rock
outcrop; and 20 percent Onite loamy sand, 1 to 5 per-
cent slopes.

included in mapping and making up about 10 percent
of the map unit are areas of Pintura, Minlith, Akela, and
Pajarito scils, cinder cones, and areas of basalt Rock
outcrop on steeper slopes.

The Aftaden soil is shallow and well drained. It formed
in eolian material and residuum from basalt on ridges
and lower slopes. Typically, the surface layer is reddish
brown loamy sand about 2 inches thick. The subsoil is
reddish brown fine sandy loam about 16 inches thick.
Lime-coated basalt is at a depth of about 18 inches.

Permeability of the Aftaden soil is moderately rapid.
The depth of the root zone is 11 to 20 inches. The
available water capacity is very low. Surface runoff is
medium, and the water erosion hazard is slight. The soil
blowing hazard is very high.

Rock outcrop consists of basalt extrusions, lava flows,
ridges, and cliffs. There is little or no vegetation.

The Onite soil is deep and well drained. It formed in
alluvium that derived from dominantly acid igneous rocks
and has been medified by wind. This soil is in depres-
sions and swales and on fans between lava flows. Typi-
cally, the surface layer is brown loamy sand about 5
inches thick. The subsoil is reddish brown sandy loam 13
inches thick. The substratum is light reddish brown
loamy sand to a depth of 60 inches.

SOIL SURVEY

Permeability of the Onite soil is moderately rapid. The
depth of the root zone is 80 inches or more. The availa-
ble water capacity is moderate. Surface runoff is
medium, and the water erosion hazard is moderate. The
soil blowing hazard is high.

Only the Onite soil is suited to irrigation. The Aftaden
soil is too shaltow and has a very low available water
capacity.

The potential plant community on the Aftaden soil in-
cludes black grama, sand dropseed, mesa dropseed,
bush muhly, and yucca. The potential plant community
on the Onite soil includes biack grama, mesa dropseed,
sand dropseed, threeawn, and broom snakeweed. Nu-
merous forbs, mostly seasonal, are found on these soils.

Range seeding is generally impractical because of lim-
ited rainfall. Mesquite can be controlled chemically or
removed by hand grubbing. Mechanical removal is gen-
erally not recommended. Fences and pipelines are diffi-
cult to install on Aftaden soils because of the shallow
depth to bedrock; earthen ponds are also generally im-
practical.

Ag—Agua loam. This is a deep, well drained, nearly
level soil that formed in mixed alluvium on the flood plain
of the Rio Grande. Elevation ranges from 3,700 to 4,120
feet. Areas of this soil have been leveled for irrigated
cropland and are protected from the floodwater of the
Ric Grande by dams and levees. The average annual
precipitation is 8 inches, the average annual air tempera-
ture is 60 degrees F, and the average frost-free period is
200 days.

Included in mapping are small areas of Agua clay loam
and Harkey, Anthony, Vinton, and Brazito soils. Also in-
cluded are areas of Agua loam that are not protected by
levees and are susceptible to flooding. In these areas
the soil is used only for grazing, recreation, and wildlife
habitat. The included soils make up 15 percent of the
map unit; the area of each inclusion is generally less
than 1 acre.

Typically, the surface layer is pale brown loam about
12 inches thick. The underlying material, to a depth of 23
inches, is pale brown loam. Below that, to a depth of 60
inches, it is very pale brown fine sand.

Permeability is moderate. The depth of the root zone
is 60 inches or more. The available water capacity is
moderate. The content of organic matter is low in the
surface layer. Surface runoff is slow, and the water ero-
sion hazard is slight. The soil blowing hazard is high.

If irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, grasses, vegetables, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grains. The major limitation is the moderate availa-
ble water capacity.

Planting crops that produce large amounts of residue
and returning this residue to the soil or growing grasses
and legumes in rotation helps to control soil blowing and
maintain the physical condition of the scil. Fertilization
and improved water management practices help main-
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tain or increase yields. All crops except legumes respond
to nitrogen fertilizer. Legumes respond to phosphate fer-
tilizer. Irrigation water can be applied efficiently if proper-
ly designed surface, subsurface, or sprinkler irrigation
systems are installed. Rotation grazing increases yields
and the gquality of pasture. Timely harvesting improves
the quality of crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood (cottonless), Siberian elm, and Russian-olive
are suitable trees; and skunkbush sumac, pyracantha,
criental arborvitae, and American plum are suitable
shrubs. Special treatment 10 overcome specific soil con-
ditions may be needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Agua soil are used for urban
development. This soil has slight limitations for most
types of urban and recreation development.

Ah—Agua clay loam. This is a deep, well drained,
nearly level soil that formed in mixed alluvium on the
flood plain of the Ric Grande. Elevation ranges from
3,700 to 4,120 feet. Areas of this soil have been leveled
for irrigated cropland and are protected from floodwater
of the Rio Grande by dams and levees. The average
annual precipitation is 8 inches, the average annual air
temperature is 60 degrees F, and the average frost-free
period is 200 days.

Included in mapping are smal! areas of Harkey, Antho-
ny, Vinton, Anapra, and Glendale scils and Agua loam.
Also included are areas of Agua clay loam that are not
protected by levees and are susceptible to flooding. In
these areas the soil is used only for grazing, recreation,
and wildlife habitat. The included soils make up 15 per-
cent of the map unit; the area of each inclusion is gener-
ally less than 1 acre.

Typically, the surface layer is light brown clay loam
about 12 inches thick. The underlying material, to a
depth of 24 inches, is pale brown loam. Below that, to a
depth of 60 inches, it is very pale brown sand.

Permeability is moderate. The depth of the root zone
is 60 inches or more. The available water capacity is
moderate. The content of organic matter is low in the
surface layer. Surface runoff is slow, and the water ero-
sion hazard is slight. The soil blowing hazard is high.

If irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, grasses, vegetables, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grain. The major limitation is the moderate availa-
ble water capacity.

Planting crops that produce large amounts of residue
and returning this residue to the soil or growing grasses
and legumes in rotation helips control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes respond
to nitrogen fertilizers. Legumes respond to phosphate
fertilizers. Irrigation water can be applied efficiently if
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properly designed surface, subsurface, or sprinkler irriga-
tion systems are installed. Rotation grazing increases
yields and the quality of pasture. Timely harvesting im-
proves the quality of crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood (cottonless), Siberian elm, and Russian-olive
are suitable trees; and skunkbush sumac, pyracantha,
oriental arborvitag, and American plum are suitable
shrubs. Special treatment to overcome specific soil con-
ditions may be needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley some areas of this soil are used for urban devel-
opment. This soil has only slight limitations for most
types of urban and recreational development.

AJ—Agua Variant soils, moderately wet. The soils
in this undifferentiated group are nearly level and are on
the flood plain of the Rio Grande at an elevation of
3,700 to 4,100 feet. Areas are 25 to 300 acres in size
and are irregularly shaped. The average annual precipita-
tion is 8 inches, the average annual air temperature is 60
degrees F, and the average frost-free period is 200 days.

This map unit is made up of areas of Agua Variant fine
sandy loam, 0 to 1 percent slopes, and similar soils that
have a water table at a depth of 24 to 36 inches. These
soils are moderately saline affected.

Included in mapping and making up 10 percent of the
map unit are areas of soils that are coarse textured. Also
included are areas of Agua Variant soils that are not
protected by levees and are susceptible to flooding. In
these areas the soils are used only for grazing, recrea-
tion, and wildlife habitat.

The Agua Variant soil is deep and somewhat poorly
drained. It formed in mixed alluvium. Typically, the sur-
face layer is pale brown fine sandy loam 11 inches thick.
The underlying material, to a depth of 28 inches, is very
pale brown very fine sandy loam. Below that, to a depth
of 60 inches, it is very pale brown fine sand.

Permeability of the Agua Variant soil is moderate. The
root zone is 25 to 35 inches deep. The available water
capacity is very low. Surface runoff is slow, and the
water erosion hazard is slight. The soil blowing hazard is
high. The water table is at a depth of 12 to 42 inches.

The potential plant community includes alkali sacaton,
giant sacaton, inland saltgrass, vine-mesquite, tobosa,
and seepwillow.

Grazing should be managed to maintain or improve
the vigor, production, and reproduction of such grasses
as alkali sacaton and vine-mesquite and to protect gra-
zeable seedlings of riparian vegetation, if present. Fenc-
ing pasture to separate it from the adjoining uplands and
rotation-deferred grazing are desirable management
practices.

These soils are susceptible to encroachment by salt-
cedar and other invaders, which are detrimental to graz-
ing. Mechanical control of invaders may be limited by
wetness, and chemical control may be limited if wildlife



12

and desirable riparian vegetation are to be considered.
Limitations for installing water pipelines and fences for
livestock are not severe.

if irrigated, these soils are suited to small grains, grain
sorghum, legumes, grasses, and vegetables. They are
used primarily for grain sorghum, improved pasture, and
small grains. The major limitations are depth to the water
table, moderate salinity, and poor drainage.

Planting crops that produce large amounts of residue
and returning this residue to the soil or growing grasses
and legumes in rotation helps to control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except iegumes respond
to nitrogen fertilizers. L.egumes respond to phosphate
fertilizers. Irrigation water can be applied efficiently if
properly designed surface or sprinkler irrigation systemns
are installed. Rotation grazing increases yields and the
quality of pasture. Timely harvesting improves the quality
of crops.

If irrigated, these soils have very low potential for
windbreaks because of the depth of the water table,
moderate salinity, and poor drainage. On-site investiga-
tion is necessary to determine what windbreak plantings,
if any, can be grown. Special site preparation may be
necessary for some species.

These soils are best suited to surface irrigation sys-
tems. The irrigation water must be applied carefully to
prevent the rise of the water table and the build-up of
salt.

These soils have severe limitations for most urban
uses and moderate limitations for recreatiocn uses be-
cause of the water table and poor drainage. Installing
drains and lowering and stabilizing the water table help
overcome most limitations. However, most areas of
these soils have no drainage outlets.

AK-—Agua Variant and Belen Variant soils. These
soils are nearly level and are on the flood plain of the
Ric Grande at an elevation of 3,700 to 4,100 feet. Areas
are 10 to B0 acres in size. The average annual precipita-
tion is 8 inches, the average annual air temperature is 60
degrees F, and the average frost-free period is 200 days.
Areas of this map unit are made up of Agua Variant fine
sandy loam, 0 to 1 percent slopes, or Belen Variant silty
clay, 0 to 1 percent slopes, or both.

included in mapping and making up 10 percent of the
map unit are areas of similar soils that are coarse tex-
tured. Also included are areas of Agua Variant and Belen
Variant soils that are not protected by levees and are
susceptible to flooding. In these areas the soils are used
only for grazing and recreation and as wildlife habitat.

The Agua Variant soil is deep and somewhat poorly
drained. It formed in mixed alluvium. Typically, the sur-
face layer is very pale brown fine sandy loam 13 inches
thick. The underlying material, to a depth of 23 inches, is
light gray and light brownish gray very fine sandy loam.
Below that, to a depth of 60 inches, it is very pale brown
fine sand.

SOIL SURVEY

Permeability of the Agua Variant soil is moderate. The
root zone is 25 to 3% inches deep. Surface runoff is
slow, and the water erosion hazard is slight. The soil
blowing hazard is high. The water table is at a depth of
12 to 42 inches. Salinity is high.

The Belen Variant soil is deep and somewhat poorly
drained. It formed in clayey and loamy aliuvium. Typical-
ly, the surface layer is brown silty clay and clay 14
inches thick. The underlying material is light brownish
gray silty clay to a depth of 21 inches and pale brown
very fine sandy loam to a depth of 38 inches. Below that,
to a depth of 60 inches, it is very pale brown very fine
sand.

Permeability of the Belen Variant soil is very slow. The
root zone is 25 to 35 inches deep. Surface runoff is
slow, and the water erosion hazard is slight. The soil
blowing hazard is high. The water table is at a depth of
12 to 36 inches. Salinity is high.

The potential plant community includes alkali sacaton,
giant sacaton, inland saligrass. vine-mesquite, tobosa,
and seepwillow.

Fencing pasture to separate it from adjoining uplands
and rotation-deferred grazing are desirable management
practices.

These soils are susceptible to encroachment by salt-
cedar and other invaders. Mechanical control of invaders
may be limited by wetness, and chemical control may be
limited if wildlife and desirable riparian vegetation are to
be considered. Limitations for installing water pipelines
and fences for livestock are not severe.

These soils have severe limitations for most urban and
recreational uses because of salinity, wetness, and poor
drainage. Installing drains and lowering and stabilizing
the water table help overcome most limitations. Howev-
er, most areas of these soils have no drainage outlets.

AL—Akela-Rock outcrop complex. This complex
consists of Rock outcrop and gently undulating to hilly
soils on basalt flows. Elevation ranges from 4,000 to
5.000 feet. The average annual precipitation is 8 inches.
The average annual air temperature is 62 degrees F, and
the average frost-free period is 210 days.

This complex is about 25 percent Akela gravelly sandy
loam, 3 to 10 percent siopes; 25 percent Akela gravelly
sandy loam, 10 to 25 percent slopes; and 25 percent
Rock outcrop. The Akela soils are on the lower ridges
and slopes. The Rock outcrop consists of basait extru-
sions, lava flows, ridges, and cliffs.

Included in mapping and making up about 25 percent
of the map unit are areas of Minlith, Aftaden, Pintura,
Nicke!, Pajarito, and Onite soils.

The Akela soils are shallow and well drained. They
formed in eolian material and residuum of basalt. Typi-
cally, the surface layer is light brown gravelly sandy loam
and very gravelly sandy loam about 8 inches thick. The
underlying material is light brown very gravelly sandy
loam about 6 inches thick over caliche-coated fractured
basalt rock.
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Permeability of the Akela soils is moderate. The depth
of the root zone is 10 to 20 inches. The available water
capacity is very low. Surface runoff is medium, and water
erosion is a moderate hazard. Soi! blowing also is a
moderate hazard.

Rock outcrop consists of recent basalt deposits. It
occurs as large angular bouiders or flows that have
sharp jagged surfaces and crevices.

The Akela soils are poorly suited to irrigation, mainiy
because of shallowness to basait and slope.

The potential plant community includes black grama,
bush muhly, sideoats grama, blue grama, tobosa, winter-
fat, and fourwing saltbush.

Range seeding is impractical because of climatic limi-
tations, Rock outcrop, and slope. Livestock distribution is
complicated by Rock outcrop and slope. Pipelines and
earthen ponds are difficult or impractical to install be-
cause of the shallowness of the soil.

AM—Aladdin-Coxwell association. This association
consists of gently undulating to moderately sloping soils
on recent fans and old ridges along mountain toe slopes.
Eievation ranges from about 4,800 to 6,000 feet. The
average annual precipitation is 11 inches, the average
annual air temperature is 62 degrees F, and the average
frost-free period is 200 days.

This association is about 45 percent Aladdin gravelly
sandy loam, 2 to 10 percent slopes, and 30 percent
Coxwell gravelly sandy loam, 5 to 15 percent siopes.
The Aladdin soil is on recent alluvial fans and terraces
that are commonly inset against ridges of older alluvium
or monzonite bedrock. The Coxwell soil is on the steeper
ridges along the mountain toe slopes.

Included in mapping are areas of soiis that are similar
to the Aladdin soil, soils that are moderately coarse
textured and have a subsoil, and soils that are similar to
the Coxwell soil but have a stony and rocky dark surface
layer and are fine textured in the upper part of the
profile. Also included are areas of Rock outcrop and
soils that are shallow to hard rock. These inclusions
make up about 25 percent of the map unit.

The Aladdin soil is deep and well drained. It formed in
recent gravelly alluvium that derived mostiy from mon-
zonite and granite. Typically, the surface layer is grayish
brown and dark grayish brown fine gravelly sandy loam
about 46 inches thick. The underlying materiai is grayish
brown fine gravelly sandy loam to a depth of 68 inches.

Permeability of the Aladdin soil is moderately rapid.
The depth of the root zone is 60 inches or more, The
available water capacity is moderate. Runoff is medium,
but during intensive rainstorms it is rapid. The water
erosion hazard is slight. The soil blowing hazard is mod-
erate.

The Coxwell soil is moderately deep and well drained
and formed in gravelly alluvium over weathered granitic
bedrock. Typically, the surface layer is brown gravelly
sandy lcam about 3 inches thick. The subseil is reddish
brown and reddish yellow gravelly clay loam, very gravelly
sandy clay loam, and extremely gravelly sandy clay loam
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30 inches thick. Weathered granitic bedrock is at a depth
of about 33 inches.

Permeability of the Coxwell scil is moderately slow.
The depth of the root zone is 33 inches. The availabie
water capacity is very low. Runoff is medium, but during
intensive rainstorms, it is rapid. The water erosion hazard
is moderate. The soil blowing hazard is high.

The Aladdin scil is suited to irrigated crops. The Cox-
well soil is generally too steep and too gravelly.

The potential plant community on the Aladdin soil in-
cludes black grama, mesa dropseed, sand dropseed,
threeawn, and broom snakeweed. The potential plant
community on the Coxwell soil includes black grama,
bush muhly, sidecats grama, threeawn, yucca, and win-
terfat. Forbs are seasonally important components of
these plant communities.

Range seeding is generally impractical because of cli-
matic limitations, mainly rainfall. Mesquite can be con-
trolled chemically and can be removed by hand grub-
bing. Mechanical removal is generaily not recommended.

An—Anapra silt loam. This is a deep, well drained,
nearly level soil that formed in mixed alluvium on the
flood plain of the Rio Grande. Elevation ranges from
3,700 to 4,120 feet. Areas of this soil have been leveled
for irrigated cropland and are protected from floodwaters
of the Rio Grande by dams and levees. The average
annual precipitation is 8 inches, the average annual air
temperature is 62 degrees F, and the average frost-free
period is 200 days.

Included in mapping are small areas of Anapra clay
loam and Glendale, Harkey, and Agua soils. Also includ-
ed are areas of Anapra silt loam that are not protected
by levees and are susceptible 1o flooding. In these areas
the soil is used only for grazing, recreation, and wildlife
habitat. The inciuded soils make up 15 percent of the
map unit; the area of each inclusion is generally less
than one acre.

Typically, the surface layer is brown and pale brown
silt loam about 16 inches thick. The underlying material,
to a depth of 28 inches, is brown silty clay loam. Below
that, to a depth of 60 inches or more, is light gray fine
sand. '

Permeability is moderately siow. The root zone is 60
inches deep, and the available water capacity is moder-
ate. Surface runoff is slow, and the water erosion hazard
is slight. The soil blowing hazard is moderate.

If irrigated, this soil is suited to smail grains, cotton,
grain sorghum, legumes, grasses, vegetables, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grains.

Planting crops that produce large amounts of residue
and returning this residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the scil. Fertilization
and improved water management practices maintain or
increase vyields. All crops except legumes respond to
nitrogen fertilizer. Legumes respond to phosphate fertiliz-
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er. Irrigation water can be applied efficiently if properly
designed surface, drip, or sprinkler irrigation systems are
installed. Rotation grazing increases yields and the qual-
ity of pasture. Timely harvesting improves the quality of
crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-clive are suitable
trees; skunkbush sumac, pyracantha, oriental arborvitae,
and American plum are suitable shrubs. Special treat-
ment to overcome specific soit conddions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, areas of this soil are used for urban development.
This soil is moderately limited for most types of urban
development by shrink-swell and low strength. These
limitations can be overcome by proper design. This soil
is moderately limited for recreation use by dusty condi-
tions. This limitation can be overcome by maintaining a
good vegetative cover.

Ao—Anapra clay loam. This is a deep, well drained,
nearly level soil that formed in mixed alluvium on the
flood plain of the Rio Grande. Elevation ranges from
3,700 to 4,120 feet. Areas of this soil have been leveled
for irrigated cropland and are protected from floodwater
of the Ric Grande by dams and levees. The average
annual precipitation is 8 inches, the average annual air
temperature is 62 degrees F, and the average frost-free
period is 200 days.

Included in mapping are small areas of Anapra loam
and silt loam and Glendale, Vinton, Harkey, Brazito and
Agua soils. Also included are areas of Anapra clay loam
that are not protected by levees and are susceptible to
flooding. In these areas the soil is used only for grazing,
recreation, and wildlife habitat. The inciuded soils make
up as much as 15 percent of the map unit; the area of
each inclusion is generally less than 1 acre.

Typically, the surface layer is pale brown clay loam
about 12 inches thick. The underlying material, to a
depth of 28 inches, is pale brown clay loam. Below that,
to a depth of 60 inches, it is very pale brown fine sand.

Permeability is moderately slow. The root zone is 60
inches deep, and the available water capacity is moder-
ate. Surface runoff is slow, and the water erosion hazard
is slight. The soil blowing hazard is moderate.

If irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, grasses, vegetables, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grains. The major limitation is the moderate availa-
ble water capacity.

Planting crops that produce large amounts of residue
and returning the residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes respond
to nitrogen fertilizers. Legumes respond to phosphate
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fertilizers. Irrigation water can be applied efficiently if
properly designed surface, drip, or sprinkler irrigation sys-
tems are installed. Rotation grazing increases yields and
the quality of pasture. Timely harvesting improves the
quality of crops.

if irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; skunkbush sumac, pyracantha, oriental arborvitae,
and American plum are suitable shrubs. Special treat-
ment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilia
Valley, areas of this soil are used for urban deveiopment.
This soil is moderately limited for most types of urban
development by shrink-swell and low strength. These
limitations can be overcome by good design and careful
installation procedures. This soil has slight limitations for
most recreation uses,

Ap—Anthony-Vinton fine sandy loams. These soils
are nearly level and are on the flood plain of the Rio
Grande at an elevation of 3,700 to 4,120 feet. The areas
have been leveled for use as irrigated cropland and are
protected from flooding by dams and levees. The aver-
age annual precipitation is 8 inches, the average annual
air temperature is 60 degrees F, and the average frost-
free period is 200 days.

Anthony soils make up about 45 percent of the map
unit; Vinton soils make up 30 percent. included in map-
ping are areas of Anthony-Vinton loams and Agua soils.
Also included are areas of Vinton loam and fine sandy
loam, fine-textured substratum, and Anthony-Vinton fine
sandy loams that are not protected by levees and are
subject to flooding. In these areas, the soils are used
only for grazing, recreation, and wildlife habitat. The in-
cluded soils make up about 25 percent of the map unit.

The Anthony soils are deep and well drained. They
formed in alluvium. Typically, the surface layer is brown
fine sandy loam about 18 inches thick. The underlying
material, to a depth of 38 inches, is pale brown fine
sandy loam. Below that, to a depth of 60 inches or more,
is pale brown loamy very fine sand.

Permeability of the Anthony soils is moderately rapid.
The depth of the root zone is 60 inches or more, and the
available water capacity is moderate. Surface runoff is
medium, and the water erosion hazard is moderate. The
soil blowing hazard is high.

The Vinton soils are deep and well drained. They
formed in alluvium. Typically, the surface layer is brown
fine sandy loam about 13 inches thick. The underlying
material, to a depth of about 41 inches, is pale brown
loamy fine sand. Below that, to a depth of 60 inches, it is
pale brown fine sandy loam and very pale brown very
fine sandy loam.

Permeability of the Vinton soils is moderately rapid.
The depth of the root zone is 60 inches or more, and the
available water capacity is moderate. Surface runoff is
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slow, and the water erosion hazard is slight. The soil
blowing hazard is high.

If irrigated, these soils are suited to small grains,
cofton, grain sorghum, legumes, grasses, vegetables,
and nut crops. The primary crops are alfalfa hay, cotton,
and small grains.

Planting crops that produce large amounts of residue
and returning the residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes respond
to nitrogen fertilizers. Legumes respond to phosphate
fertilizers. Irrigation water can be applied efficiently if
properly designed surface, drip, or sprinkler irrigation sys-
tems are installed. Rotation grazing increases yields and
the quality of pasture. Timely harvesting improves the
quality of crops.

If irrigated, these scils have good potential for wind-
breaks. Arizona cypress, Rocky Mountain juniper, green
ash, cottonwood, Siberian eim, and Russian-olive are
suitable trees; skunkbush sumac, pyracantha, oriental ar-
borvitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of these soils are used for urban
development. These soils have only slight limitations for
most urban and recreational uses.

Ar—Anthony-Vinton loams. These soils are nearly
level and are on the flood plain of the Rio Grande at an
elevation of 3,700 to 4,120 feet. The areas have been
leveled for use as irrigated cropland and are protected
from floodwaters of the Rio Grande by dams and levees.
The average annual precipitation is 8 inches, the aver-
age annual air temperature is 60 degrees F, and the
average frost-free period is 200 days.

The Anthony soils make up about 50 percent of the
map unit; Vinton soils make up 30 percent. The Anthony
soils are similar to the Vinton soils, but the Anthony soils
are finer textured below the surface layer.

Included in mapping are areas of Anthony-Vinton fine
sandy loams, Anthony-Vinton clay loams, and Harkey
and Agua loams. These included soils make up about 20
percent of the map unit; the area of each of the included
50ils is generally less than 1 acre. Also included are
areas of Anthony-Vinton soils that are not protected by
levees and are subject to flooding. In these areas the
soils are used only for grazing, recreation, and wildlife
habitat.

The Anthony soils are deep and well drained. They
formed in alluvium. Typically, the surface layer is light
yellowish brown loam about 18 inches thick. The under-
lying materiai is light yellowish brown fine sandy loam to
a depth of 60 inches.

Permeability of the Anthony soils is moderately rapid.
The depth of the root zone is 60 or more inches. The
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available water capacity is moderate. The water erosion
hazard is slight. The scil blowing hazard is high.

The Vinton soils are deep and well drained. They
formed in ailuvium. Typically, the surface layer is brown
loam about 16 inches thick. The underlying material is
light brown loamy fine sand to a depth of 60 inches.

Permeability of the Vinton soils is moderately rapid.
The depth of the root zone is 60 inches or more, and the
available water capacity is moderate. Surface runoff is
slow, and the water erosion hazard is slight. The soil
blowing hazard is high.

If irrigated, these soils are suited to small grains,
cotton, grain sorghum, legumes, grasses, vegetables,
and nut crops. The primary crops are alfalfa hay, cotton,
and small grains.

Planting crops that produce a large amount of residue
and returning the residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizer. L.egumes respond to
phosphate fertilizer. Irrigation water can be applied effi-
ciently if properly designed surface, drip, or sprinkler
irrigation systems are installed. Rotation grazing in-
creases yields and the quality of pasture. Timely harvest-
ing improves the quality of crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment to overcome specific secil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of the Vinton soils are used for urban
development. These soils have slight limitations for most
types of urban and recreation development.

As—Anthony-Vinten clay loams. These soils are
nearly level and are on the flood plain of the Rio Grande
at an elevation of 3,700 to 4,120 feet. The areas have
been leveled for use as irrigated cropland and are pro-
tected from floodwater of the Ric Grande by dams and
levees, The average annual precipitation is 8 inches, the
average annual air temperature is 60 degrees F, and the
average frost-free period is 200 days.

Anthony soils make up about 55 percent of the map
unit; Vinton soils make up 30 percent. The Anthony soils
are similar to the Vinton soils, but the Anthony soils are
finer textured below the surface layer.

Included in mapping, and making up about 15 percent
of the map unit, are areas of Anapra clay loam and
Anthony-Vinton loams. Also included are areas of Antho-
ny and Vinton soils that are not protected by levees and
are susceptible to flooding. In these areas the socils are
used only for grazing, recreation, and wildlife habitat.

The Anthony soils are deep and well drained. They
formed in alluvium. Typically the surface layer is brown
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clay loam about 15 inches thick. The underlying material,
to a depth of 29 inches, is pale brown loamy very fine
sand. Below that, to a depth of 60 inches or more, it is
very pale brown fine sandy loam. This layer is stratified
with thin layers of soil materiat that range from silt loam
to leamy sand.

Permeability of the Anthony soils is moderately rapid.
The depth of the root zone is 60 inches or more, and the
available water capacity is moderate. Surface runoff is
medium, and the water erosion hazard is slight. The soil
blowing hazard is high.

The Vinton socils are deep and well drained. They
formed in mixed alluvium. Typically, the surface layer is
brown clay loam about 15 inches thick. The underlying
material, to a depth of 50 inches, is brown loamy sand.
Below that, to a depth of B0 inches, it is pale brown
loamy sand. This layer is stratified with thin {ayers of very
fine sandy loam and fine sand.

Permeability of the Vinton soils is moderately rapid.
The depth of the root zone is B0 inches or more, and the
available water capacity is moderate. Surface runoff is
slow, and the water erosion hazard is slight. The soil
blowing hazard is high.

if irrigated, these soils are suited to small grains,
cotton, grain sorghum, legumes, grasses, vegetables,
and nut crops. The primary crops are alfalfa hay, cotton,
and small grains.

Planting crops that produce large amounts of residue
and returning the residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes respond
to nitrogen fertilizers. Legumes respond to phosphate
fertilizers. lrrigation water can be applied efficiently if
properly designed surface, drip, or sprinkler irrigation sys-
tems are installed. Rotation grazing increases yields and
the quality of pasture. Timely harvesting improves the
quality of crops.

If irrigated, these soils have good potential for wind-
breaks. Arizona cypress, Rocky Mountain juniper, green
ash, cottonwood, Siberian eim, and Russian-clive are
suitable trees; skunkbush sumac, pyracantha, oriental ar-
borvitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed by other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of these soils are used for urban
development. These soils have only slight limitations for
most types of urban and recreation development.

At—Armijo loam. This is a deep, well drained, nearly
level soil that formed in alluvium on the flood plain of the
Rio Grande. Elevation ranges from 3,700 to 4,120 feet.
Areas of this soil have been leveled for irrigated crops
and are protected from fioodwater of the Rio Grande by
dams and levees. The average annual precipitation is 8
inches, the average annual air temperature is 60 degrees
F, and the average frost-free period is 200 days.
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included in mapping are smail areas of Armijo clay
ioam and Armijo clay, and Belen, Glendale, and Anapra
soils. The included scils make up 15 percent of the map
unit; the area of each inclusion is generally less than one
acre.

Typically, the surface layer is pinkish gray icam about
10 inches thick. The underlying material, to a depth of 52
inches, is reddish brown clay and clay loam. Below that,
to a depth of 60 inches, it is loamy sand.

Permeability is very slow. The depth of the root zone
is 60 inches or more, but the shrinking and swelling of
the soil prunes and flattens roots. The available water
capacity is high. The organic matter content is low in the
surface layer. Surface runoff is very siow, and the water
erosion hazard is slight. The soil blowing hazard is high.

i irrigated, this soil is suited to small graing, cotton,
grain sorghum, legumes, and grasses. It is used primarily
for alfalfa hay, improved pasture, and small grains. The
major limitations are the very slow permeability and the
clayey part of the underlying material, which impedes
root growth.

Planting crops that produce large amounts of residue
and returning the residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface or drip irrigation sys-
tems are installed. Rotation grazing increases yields and
the quality of pasture. Timely harvesting improves the
quality of crops.

If irrigated, this soil has fair potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; skunkbush sumac, pyracantha, oriental arborvitae,
and American plum are suitable shrubs. Special treat-
ment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Armijo soil are used for urban
development. The shrink-swell potential, low strength,
and very slow permeability severely limit the use of this
soil for most types of urban development. Shrink-swell
and low strength can be overcome by good design and
careful installation procedures. The very slow permeabil-
ity limits the use of this soil for septic tank absorption
fields, but this limitation can be overcome by increasing
the size of the absorption field. The very siow permeabil-
ity is a moderate limitation for some recreation uses.

Aw—Armijo clay loam. This is a deep, well drained,
nearly level soil that formed in alluvium on the flood plain
of the Rio Grande. Elevation ranges from 3,700 to 4,120
feet. Areas of this soil have been leveled for irrigated
cropland and are protected from floodwater of the Rio
Grande by dams and levees. The average annual pre-
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cipitation is 8 inches, the average annual air temperature
is 60 degrees F, and the average frost-free period is 200
days.

Included in mapping are small areas of Armijo clay and
Belen, Glendale, and Anapra soils and areas of saline-
and sodium-affected Armijo clay loam. Also included are
areas of Armijo clay loam that are not protected by
levees and are susceptible to flooding. In these areas
the soil is used only for grazing, recreation, and wildlife
habitat. The included scils make up 15 percent of the
map unit; individual areas of the included soils are gener-
ally less than 1 acre in size.

Typically, the surface layer is brown clay loam about
15 inches thick. The underlying material, to a depth of 42
inches, is brown clay, pinkish gray silty clay loam, and
silty clay. Below that, to a depth of 60 inches, it is
pinkish gray very fine sandy loam.

Ax—Armijo clay. This is a deep, well drained, nearly
level scil that formed in alluvium on the flood plain of the
Rio Grande. Elevation ranges from 3,700 to 4,120 feet.
Areas of this soil have been leveled for use as irrigated
cropland and are protected from floodwater of the Rio
Grande by dams and levees. The average annual pre-
cipitation is 8 inches, the average annual air temperature
is 60 degrees F, and the average frost-free period is 200
days.

Included in mapping are small areas of Armijo clay
loam and Armijo ioam and areas of Belen, Glendale, and
Anapra soils. Also included are some areas of soils that
are 60 to 75 percent clay in the upper part of the profile.
The included soils make up 15 percent of the map unit;
the area of each included soil is generally less than 1
acre in size.

Typically, the surface layer is light brownish gray clay
about 12 inches thick. The underlying material is pinkish
gray clay to a depth of 60 inches.

Permeability is very slow. The depth of the root zone
is 60 inches or more, but shrinking and swelling of the
soil prunes and flattens roots. The available water ca-
pacity is high. The organic matter content is low in the
surface layer. Surface runoff is very slow, and the water
erosion hazard is slight. The soil blowing hazard is mod-
erate. ‘

If irrigated, this soii is suited to small grains, cotton,
grain sorghum, legumes, and grasses. It is used primarily
for improved pasture and small grains. The major limita-
tions are the very slow permeability, the clay surface
layer, and an unfavorable root zone.

Planting crops that produce a large amount of residue
and returning the residue to the soil annually or growing
grasses and legumes helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied if
properly designed surface irrigation systems are in-
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stalled. Rotation grazing increases yields and the quality
of pasture. Timely harvesting improves the quality of
craps.

It irrigated, this scil has fair potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Armijo soil are used for urban
development. This soil has severe limitations for most
types of urban and recreation development. Shrinking
and swelling and the low strength of the soil can be
overcome by good design and careful installation proce-
dures. The very slow permeability is a limitation for septic
tank absorption fields, but this limitation can be over-
come by increasing the size of the absorption field.

Be—Belen loam. This is a deep, well drained, nearly
tevel soil that formed in alluvium on the flood plain of the
Rio Grande. Elevation ranges from 3,700 to 4,120 feet,
Areas of this soil have been leveled for use as irrigated
cropland and are protected from floodwaters of the Rio
Grande by dams and levees. The average annual pre-
cipitation is 8 inches, the average annual air temperature
is 60 degrees F, and the average frost-free period is 200
days.

included in mapping are small areas of Belen clay,
Belen clay loam, and Anapra soils.

Typicaily, the surface layer is brown loamn about 12
inches thick. The underlying material to a depth of 24
inches is brown clay. Below that, to a depth of 60
inches, it is light yellowish brown silt loam.

Permeability is slow to a depth of about 24 inches and
moderate below that depth. The root zone is 60 inches
deep. The available water capacity is high. The organic
matter content is low in the surface layer. Surface runoff
is slow. Water erosion is a slight hazard, and soil blowing
is a moderate hazard.

It irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, grasses, and vegetables. The
primary crops are alfalfa hay, cotton, and small grains.
The major limitations are slow permeability and clayey
underlying material, which impedes root growth.

Planting crops that produce large amounts of residue
and returning the residue to the soil or growing grasses
and legumes in rotation helps control scil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface, drip, or sprinkler
irigation systems are installed. Rotation grazing in-
creases yields and the quality of pasture. Timely harvest-
ing improves the quality of crops.
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If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valiey, some areas of this Belen soil are used for urban
development. This soil has severe limitations for most
types of urban development, but it is suited to most
recreation uses. The shrink-swell potential, low strength,
and slow permeability are the primary limitations. Shrink-
ing and swelling and low strength can be overcome by
good design and careful installation procedures. The
slow permeability is a limitation for septic tank absorption
fields, but this limitation can be overcome by increasing
the size of the absorption field or by using the moderate-
ly permeable underlying material as the absorption field.

Bf—Belen clay loam. This is a deep, well drained,
nearly level soil that formed in alluvium on the flood plain
of the Rio Grande. Elevation ranges from 3,700 to 4,120
feet. Areas of this soil have been leveled for use as
irrigated cropland and are protected from floodwaters of
the Rio Grande by dams and levees. The average
annual precipitation is 8 inches, the average annual air
temperature is 60 degress F, and the average frost-free
period is 200 days.

Included in mapping are small areas of Belen clay,
Belen loam, and Anapra soils. Also included are areas of
Belen clay loam that are along the Rio Grande and are
not protected by levees. They are susceptible to flood-
ing. These areas are used only for grazing, recreation,
and wildlife habitat. The included soils make up 15 per-
cent of the map unit; the areas of each included soil are
generally less than 1 acre in size.

Typically, the surface layer is pale brown clay loam
about 11 inches thick. The underlying material, to a
depth of 26 inches, is pale brown silty clay. Below that,
to a depth of 60 inches, it is light brown very fine sandy
loam and very pale brown very fine sand.

Permeability is slow to a depth of 26 inches and mod-
erate below that. The depth of the root zone is 60 inches
or more. The available water capacity is high. The organ-
ic matter content is low in the surface layer. Surface
runoff is slow, and the water erosion hazard is slight.
The soil blowing hazard is moderate.

If irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, and grasses. The primary crops
are alfalfa hay, cotton, and small grains. The major fimi-
tations are slow permeability and the clayey underlying
material, which impedes root growth.

Planting crops that produce large amounts of residue
and returning the residue to the soil annually or growing
grasses and legumes helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
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tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface irrigation systems are
installed. Rotation grazing increases yields and the qual-
ity of pasture. Timely harvesting improves the quality of
Crops.

if irrigated, this soit has fair potential for windbreaks.
Arizona crypress, Rocky Mountain juniper, green ash,
cottonwood, Siberian elm, and Russian-clive are suitable
trees: and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Belen soil are used for urban
development. This soil has severe limitations for most
types of urban deveiopment and moderate limitations for
recreation development. The shrink-swell potential, low
strength, and slow permeability are the primary limita-
tions. Shrink-swell potential and low strength can be
overcome by good design and careful installation proce-
dures. The slow permeability is a limitation for septic
tank absorption fields, but this limitation can be over-
come by increasing the size of the absorption fieid or by
using the moderately permeable underlying material as
the absorption field.

Bg—Belen clay. This is a deep, well drained, nearly
level scil that formed in clayey alluvium on the flood
plain of the Rio Grande. Elevation ranges from 3,700 to
4,120 feet. Areas of this soil have been leveled for use
as irrigated cropland and are protected from floodwaters
of the Rio Grande by dams and levees. The average
annual precipitation is 8 inches, the average annual air
temperature is 60 degrees F, and the average frost-free
period is 200 days.

Included in mapping are small areas of Belen clay
loam and Armijo, Anapra and Glendale soils. Also includ-
ed are areas of Belen clay that are not protected by
levees and are susceptible to flooding. In these areas
the soil is used only for grazing, recreation, and wildlife
habitat. The included soils make up 15 percent of the
map unit; the area of each inclusion is generally less
than 1 acre.

Typically, the surface layer is brown clay about 11
inches thick. The underlying material, to 2 depth of 30
inches, is brown and pinkish gray clay and silly clay
loam. Below that, to a depth of 60 inches, it is light
yellowish brown and pale brown very fine sandy loam.

Permeability is slow to a depth of 30 inches, moderate
at a depth of 30 to 40 inches, and rapid below a depth
of 40 inches. The depth of the root zone is 80 inches or
more. The available water capacity is high. The organic
matter content is low in the surface layer. Surface runoff
is slow, and the water erosion hazard is slight. The soil
blowing hazard is moderate.

If irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, and grasses. It is primarily used
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for alfalfa hay, improved pasture, and small grains. The
major limitations are slow permeability, slow water
intake, and an unfavorable root zone.

Planting crops that produce large amounts of residus
and returning the residue to the soil annually or growing
grasses and legumes helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface irrigation systems are
installed. Rotation grazing increases yields and the gual-
ity of pasture. Timely harvesting improves the quality of
crops.

If irrigated, this soil has fair potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Belen soil are used for urban
development. This soil has severe limitations for most
types of urban development and for recreation uses. The
shrink-swell potential, low strength, and slow permeabil-
ity are the primary limitations. Shrink-swell potential and
low strength can be overcome by good design and care-
ful installation procedures. The slow permeability is a
limitation for septic tank abscrption fields, but this limita-
tion can be overcome by increasing the size of the
absorption field or by using the moderately permeable
underlying material as the absorption field.

BH-—Belen Variant soils. These soils are nearly level
and are on the flood plain of the Rio Grande at an
elevation of 3,700 to 4,100 feet. Areas are 10 to 80
acres in size and are irregularly shaped. The average
annual precipitation is 8 inches, the average annual air
temperature is 60 degrees F, and the average frost-free
period is 200 days. Areas of this unit consist of Belen
Variant clay, 0 to 1 percent slopes, or similar soils that
have a water table at depths between 12 and 36 inches,
or both. These soils are moderately saline-affected.

Included in mapping are areas of soils that are coarse
textured. Also included are areas of Belen Variant soils
that are not protected by levees and are susceptible to
flooding. In these areas the soils are used only for graz-
ing, recreation and wildlife habitat.

Belen Variant soils are deep and somewhat poorly
drained. They formed in alluvium. Typically the surface
layer is brown silty clay and clay 14 inches thick. The
underlying material is light brownish gray silty clay to a
depth of 21 inches and pale brown very fine sandy loam
to a depth of 32 inches. Below that, to a depth of 60
inches, it is very pale brown very fine sand.

Permeability is very slow. The root zone is 12 to 36
inches deep. Surface runoff is slow, and the water ero-
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sion hazard is slight. The soil blowing hazard is moder-
ate. The water table is at a depth of 12 to 36 inches.

The potential plant community includes alkali sacaton,
giant sacaton, inland saitgrass, vine-mesquite, tobosa,
and seepwillow.

Fencing pastures to separate them from adjoining up-
lands and the use of rotation-deferred grazing are desir-
able management practices.

These soils are susceptible to encroachment by salt-
cedar and other invaders. Mechanical controi of invaders
may be limited by wetness, and chemical control may be
limited if wildlife and desirable riparian vegetation are
present. Limitations for installing water pipelines and
fences for livestock are not severe.

If irrigated, these soils are suited to small grains, grain
sorghum, legumes, and grasses. They are used primarily
for alfalfa hay, improved pasture, and small grains. The
major limitations are very slow permeability, moderate
depth to the water table, and moderate salinity. If these
soils are used for cultivated crops, the soil blowing
hazard is moderate.

Planting crops that produce large amounts of residue
and returning the residue to the soil annually or growing
grasses and legumes helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface irrigation systems are
installed. Rotation grazing increases yields and the qual-
ity of pasture. Timely harvesting improves the quality of
crops.

If irrigated, these soils have very low potential for
windbreaks because of wetness, flooding, and very slow
permeability. Onsite investigation is necessary to deter-
mine what vegetation, if any, can be grown. Special site
preparations may be necessary for some species.

These soils have severe limitations for most urban
uses and moderate limitations for recreation uses be-
cause of wetness, very slow permeability, and shrink-
swell potential. Installing drains and lowering and stabiliz-
ing the water table can help overcome most limitations.
However, in most areas, these soils have no drainage
outlets.

BJ—Berino-Bucklebar association. This association
consists of very gently sloping to gently sloping soils on
broad fans. Elevation ranges from 4,000 to 5,000 feet.
The average annual precipitation is 8 inches, the aver-
age annual air temperature is 62 degress F, and the
average frost-free period is 230 days.

This association is about 35 percent Berino loamy fine
sand, 1 to 5 percent slopes; 25 percent Bucklebar sandy
loam, 1 to & percent slopes; and 25 percent Dona Ana
fine sandy loam, 1 to 5 percent slopes.

Included in mapping are areas of Berino soils that
have a surface layer of loamy fine sand and areas of
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Pintura, Pajarito, and Onite soils. These included soils
make up about 15 percent of the total acreage.

The Berino s0il is deep and well drained. It formed in
alluvium, from mixed sources, that has been modified by
wind; it is on fans and piedmont siopes and in slight
depressions in broad basins. Typically, the surface layer
is brown loamy fine sand about 4 inches thick. The
subsoil is reddish brown sandy loam and yellowish red
sandy clay loam about 31 inches thick. The substratum
is pink sandy clay loam to a depth of 60 inches or more.

Permeability of the Berino soil is moderate. The depth
of the root zone is as much as 60 inches. The available
water capacity is high. Surface runoff is very slow, and
the water erosion hazard is moderate. The soil blowing
hazard is very high.

The Bucklebar soil is deep and well drained. It formed
in mixed alluvium that has been modified by wind. Typi-
cally, the surface layer is brown sandy loam about 2
inches thick. The subsoil is brown and reddish brown,
heavy sandy loam and sandy clay loam about 23 inches
thick. The substratum is light brown locam and silty clay
loam to a depth of 60 inches or more.

Permeability of the Bucklebar soil is moderate. The
depth of the root zone is 60 inches or more. The avail-
able water capacity is high. Surface runoff is medium,
and the water erosion hazard is moderate. The soil blow-
ing hazard is high.

The Dona Ana soil is deep and well drained. It formed
in mixed alluvium on fans and piedmont slopes. Typical-
ly, the surface layer is light brown fine sandy loam about
5 inches thick. The substratum is pink sandy clay loam
about 41 inches thick.

Permeability of the Dona Ana soil is moderate. The
depth of the root zone is 60 inches or more. The availa-
ble water capacity is high. Surface runoff is medium, and
the water erosion hazard is moderate. The soil blowing
hazard is high.

The soils in this association are suited to irrigated
crops but are used mainly for grazing and wildlife habitat.

The potential plant community consists primarily of
black grama, mesa dropseed, sand dropseed, and
threeawn. A significant amount of seasonal forbs grows
on these soils in certain years.

Range seeding is generally impractical because of low
rainfall. Mesquite can be effectively controlled through
the use of chemicals and it can be removed by hand
grubbing. Mechanical removal is generally not recom-
mended.

BK—Berino-Dona Ana association. This association
consists of very gently sloping to gently sloping soils on
broad fans. Elevation ranges from 4,000 to 5,000 feet.
The average annual precipitation is 8 inches, the aver-
age annual air temperature is 62 degrees F, and the
average frost-free period is 220 days.

This association is about 50 percent Berino fine sandy
loam, 1 to 5 percent siopes; and 30 percent Dona Ana
fine sandy loam, 1 to 5 percent slopes.
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Included in mapping are areas of Reagan, Stellar,
Buckiebar, Cacique, and Simona soils. These inclusions
make up about 20 percent of the map unit.

The Berino soil is deep and well drained. It formed in
alluvium modified by wind on sandy plains and fans.
Typically, the surface layer is reddish brown fine sandy
loam about 5 inches thick. The subsoil is reddish brown
to yellowish red sandy clay loam about 13 inches thick.
The substratum is pink and light brown sandy loam
about 42 inches thick.

Permeability of the Berino soil is moderate. The depth
of the root zone is 60 inches or more. The available
water capacity is high. Surface runoff is very slow, and
the water erosion hazard is moderate. The soil blowing
hazard is very high.

The Dona Ana soil is deep and well drained. It formed
in alluvium on fans. Typically, the surface layer is reddish
brown fine sandy loam about 8 inches thick. The subsoil
is reddish brown sandy ciay loam about 14 inches thick.
The substratum is pinkish white and light reddish brown
sandy loam and sandy clay loam to a depth of 60 inches
or more.

Permeability of the Dona Ana soil is moderate. The
depth of the root zone is 60 inches or more. The availa-
ble water capacity is high. Surface runoff is medium, and
the water erosion hazard is moderate. The soil blowing
hazard is high.

The Berino and Dona Ana soils are suited to irrigated
crops, but are used mainly for grazing and wildlife habi-
tat.

The potential plant community includes black grama,
mesa dropseed, sand dropseed, and threeawn. A signifi-
cant amount of seasonal forbs grows on these soils in
certain years.

Range seeding is generally impractical because of low
rainfall. Mesquite can be effectively controlled through
the use of chemicals, and it can be removed by hand
grubbing. Mechanical removal is generally not recom-
mended.

BL—Berino-Pintura complex. This complex consists
of very gently sloping to gently sloping soils on broad
fans. Elevation ranges from 4,000 to 5,000 feet. The
average annual precipitation is 8 inches, the average
annual air temperature is 62 degrees F, and the average
frost-free period is 200 days.

This complex is about 50 percent Berino fine sandy
loam, 1 to 5 percent slopes; and 25 percent Pintura
loamy fine sand, 1 to 5 percent slopes. Included in map-
ping, and making up about 25 percent of the map unit,
are areas of Dona Ana, Bucklebar, Onite, and Pajarito
soils.

The Berino soil is deep and well drained. It formed
between dunes in wind reworked alluvium. Typically, the
surface layer is light reddish brown fine sandy loam
about 8 inches thick. The subsoit is yellowish red sandy
clay foam about 20 inches thick. The substratum is light
reddish brown sandy loam to a depth of 60 inches or
more.
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Permeability of the Berino soil is moderate. The depth
of the root zone is 60 inches or more. The availabie
water capacity is high. Surface runoff is very slow, and
the water erosion hazard is moderate. The soil blowing
hazard is high.,

The Pintura soil is deep and somewhat excessively
drained. It formed on dunes in eolian material. Typically,
the soil material is light brown loamy fine sand to a
depth of 60 inches or more.

Permeability of the Pintura soil is rapid. The depth of
the root zone is B0 inches or more. The available water
capacity is low. Surface runoff is very slow, and the
water erosion hazard is slight. The soil blowing hazard is
very high.

The Berino soil is suited to irrigated crops but is used
mainly for grazing and wildlife habitat. The Pintura soil is
poorly suited to irrigated crops because of the low avail-
able water capacity.

The potential plant community on the Berino soil in-
cludes black grama, mesa dropseed, sand dropseed,
and threeawn. The potential plant community on the
Pintura soil includes mesa dropseed, giant dropseed,
bush muhly, sand sagebrush, and fourwing saltbush. A
significant amount of seasonal forbs grows on these
soils.

Range seeding is generally impractical because of low
rainfall. Mesquite can be effectively controlled through
the use of chemicals, and it can be removed by hand
grubbing. Mechanical removal is generally not recom-
mended.

Bm-—Bluepoint loamy sand, 1 to 5 percent slopes.
This soil is deep, somewhat excessively drained, and
very gently sloping to gently sloping. It formed in sandy
alluvium that has been modified by wind on fans, ter-

races, and ridges along the Rio Grande Valley (fig. 1).

Elevation ranges from 3,720 to 4,000 feet. The average
annual precipitation is 8 inches, the average annual air
temperature is 60 degrees F, and the average frost-free
period is 200 days.

Included in mapping are small areas of Bluepoint soils
on higher slopes; some wind-hummocky areas; areas of
Canutio, Caliza, and Arizo soils and Riverwash; and
areas of similar soils that are 15 to 35 percent well-
rounded pebbles and are adjacent to toeslopes of higher
ridges. The included soils and Riverwash make up 25
percent of the map unit. :

Typically, the soil is light brown loamy sand to a depth
of 80 inches or more. Permeability is rapid. The depth of
the root zone is 60 inches or more. The available water
capacity is low. The organic matter content is low in the
surface layer. Surface runoff is very slow. The water
erosion hazard is slight, and the soil blowing hazard is
very high.

If irrigated, this soil is suited to grain sorghum, le-
gumes, and grasses. It is used primarily for alfalfa hay,
improved pasture, and grain sorghum. The major limita-
tions are the low available water capacity and rapid per-
meability.
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Planting crops that produce a large amount of residue
and returning this residue to the soil annually or growing
grasses and legumes helps control soil blowing and
maintain the physicai condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface, drip, or sprinkler
irrigation systems are installed. Rotation grazing in-
creases the yield and the quality of pasture grasses.
Timely harvesting improves the quality of crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilia
Valley, some areas of this Bluepoint soil are used for
urban development. The sandy texture limits the use of
this soil for use as construction and recreation sites. The
use of retaining walls for stability can prevent the walls
of cuts from caving. The sandy texture limits trafficability,
but this limitation can be overcome by adding a layer of
gravel and finer textured material. There are limitations to
the growth of lawn grasses, but these limitations can be
overcome by adding finer textured material or by adding
manure to increase the content of organic matter in the
surface soils.

Bn—Bluepoint loamy sand, 5 to 15 percent slopes.
This soil is deep, somewhat excessively drained, and
gently sloping to moderately sloping. It formed in sandy
alluvium that has been modified by wind on fans, ter-
races, and ridges along the upper margins of the Rio
Grande Valley. Elevation ranges from 3,720 to 4,300
feet. The average annual precipitation is 8 inches, the
average annual air temperature is 60 degrees F, and the
average frost-free period is 200 days.

Included in mapping are small areas of Bluepoint soils
on lower slopes; some wind-hummocky areas; areas of
Canutio, Caliza, and Arizo soils and Riverwash; areas of
similar soils that are 15 to 35 percent well-rounded peb-
bles and are adjacent to toeslopes of higher ridges; and
sandstone Rock outcrop. The included soils and miscel-
laneous areas make up 25 percent of the map unit.

Typically, the surface layer is light brown loamy sand
to a depth of 18 inches. The underlying material is light
brown loamy fine sand to a depth of 60 inches or more.

Permeability is rapid. The depth of the root zone is 60
inches or more. The available water capacity is low. The
organic matter content is iow in the surface layer. Sur-
face runoff is very slow. The water erosion hazard is
slight, and the soil blowing hazard is very high.

This soil is not irrigated. It is used mainly for grazing,
wildlife habitat, and urban development.
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The potential plant community includes mesa drop-
seed, spike dropseed, giant dropseed, bush muhly, black
grama, sand sagebrush, fourwing saltbush, and broom
dalea. Forbs are an important component of the plant
community.

Range seeding is generally impractical because of low
rainfall. Mesquite infestations are common. The mesquite
can be controlled chemically, and it can be removed by
hand grubbing. Mechanical removal is generaily not rec-
ommended. Wells, pipelines, troughs, and tanks are
easily installed. However, this soit is very poorly suited to
the construction of earthen ponds because of the sandy
texture and the rapid permeability.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this soil are used for urban devel-
opment. The slope and sandy texture limit the use of this
soil for most types of construction and recreation devel-
opment. The slope limitation can be overcome by terrac-
ing and the use of retaining walls for slope stability. Soil
blowing can be avoided by covering an area after it has
been terraced. The sandy texture limits trafficability, but
this limitation can be overcome by plating with gravel
and other finer textured material. There are limitations to
the growth of lawn grasses, but these limitations can be
overcome by backfilling with finer textured material or by
adding manure to increase the content of organic matter
in the surface layer.

BO—Bluepoint loamy sand, 1 to 15 percent slopes.
This soil is deep, somewhat excessively drained, and
very gently sloping to moderately sloping. It formed in
sandy alluvium that has been modified by wind; dunes
have formed in many places on fans, terraces, and
ridges along the upper margins of the Rio Grande Valley.
Elevation ranges from 3,720 to 4,300 feet. Areas are
dissected by many arroyos. The average annual precipi-
tation is 8 inches, the average annual air temperature is
60 degrees F, and the average frost-free period is 200
days.

Included in mapping are small areas of Canutio,
Caliza, and Arizo soils and Riverwash; areas of similar
soils that are 15 to 35 percent well-rounded pebbles and
are adjacent to toeslopes of higher ridges; and outcrops
of sandstone and clay. The gravel content also in-
creases near the edge of the valley and terminal fans of
many intermittent streams. The included soils and mis-
cellaneous areas make up 25 percent of the map unit.

Typically, the soil is light brown loamy sand to a depth
of 60 inches or more.

Permeability is rapid. The depth of the root zone is 60
inches or more. The available water capacity is low. The
organic matter content is low in the surface layer. Sur-
face runoff is very slow. The water erosion hazard is
slight, and the soil blowing hazard is very high.

This soil is not irrigated. It is used mainly for grazing,
wildlife habitat, and urban development.

The potential plant community includes mesa drop-
seed, spike dropseed, giant dropseed, bush muhly, black
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grama, sand sagebrush, and fourwing saltbush. Forbs
are an important component of the plant community.

Range seeding is generally impractical because of low
rainfall. Mesquite infestations are common. The mesquite
can be controlled chemically and can be removed by
hand grubbing. Mechanical removal is generally not rec-
ommended. Wells, pipelines, troughs, and tanks are
easily installed. However, this soil is very poorly suited to
the construction of earthen ponds because of the sandy
texture and the rapid permeability.

BP—Bluepoint-Caliza-Yturbide complex. This com-
plex consists of hilly to very steep alluvial soils on fans
and terraces along the Rio Grande Valley. Elevation
ranges from 3,800 to 4,400 feet. These soils are severe-
ly dissected with gullies. The average annual precipita-
tion is 8 inches, the average annual air temperature is 60
degrees F, and the average frost-free period is about
200 days.

Bluepoint loamy sand, 5 to 15 percent slopes, makes
up about 25 percent of the complex; Caliza very gravelly
sandy loam, 15 to 40 percent slopes, 25 percent;, and
Yiurbide loamy sand, 1 to 8 percent slopes, 20 percent.
These soils are similar to each other, but the Bluepoint
soil on the average is less than 15 percent gravel. The
Caliza soil is high in calcium carbonate and is 35 to 70
percent gravel. The Yturbide soil is 15 to 35 percent
gravel. Included in mapping and making up about 30
percent of the complex are areas of Arizo, Canutio,
Tencee, and Nickel soils; outcrops of clay and sand-
stone; and areas of dissected Haplargids.

The Bluepoint soil is deep and somewhat excessively
drained. It formed in alluvium modified by wind on fans
and terraces. Typically, the soil is light brown loamy sand
to a depth of 60 inches or more.

Permeability of the Bluepoint soil is rapid. The depth of
the root zone is 60 inches or more. The available water
capacity is low. The organic matter content is low in the
surface layer. Surface runoff is very slow. The water
erosion hazard is slight, and the soil blowing hazard is
very high.

The Caliza soil is deep and well drained. It formed in
gravelly ailuvium on fans or in river deposits of Pleisto-
cene age. Typically, the surface layer is pinkish gray very
gravelly sandy loam about 7 inches thick. The underlying
material, to a depth of 12 inches, is pinkish white very
gravelly sandy loam. Below that, to a depth of 60 inches,
it is pinkish white and light brown very gravelly loamy
sand and very gravelly sand.

Permeability of the Caliza soil is moderately rapid. The
root zone is 60 inches deep. The available water capac-
ity is very low. The organic matter content is low in the
surface layer. Surface runoff is medium. The water ero-
sion hazard is slight, and the scil blowing hazard is
slight.

The Yturbide soil is deep and excessively drained. it
formed in mixed alluvium along side and terminal fans
along arroyos and old river deposits. Typically, the sur-
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face layer is pinkish gray loamy sand 15 inches thick.
The underlying material, to a depth of 26 inches, is light
brown gravelly loamy sand. Below that, to a depth of 60
inches, it is light brown gravelly sand.

Permeability of the Ytiurbide soil is rapid. The root zone
is 60 inches deep. The available water capacity is very
low. The organic matter content is low in the surface
layer. Surface runoff is very slow. The water erosion
hazard is sfight, and the soil blowing hazard is very high.

The soils in this map unit are not irrigated. They are
used mainly for grazing and as wildlife habitat.

The potential plant community on the Bluepoint and
Yturbide soils includes mesa dropseed, spike dropseed,
giant dropseed, bush muhly, black grama, sand sage-
brush, fourwing saltbush, and broom dalea. The potential
plant community on the Caliza soil includes mesa drop-
seed, black grama, bush muhly, and creosotebush.
Forbs are a significant component of the plant communi-

Range seeding is generally impractical because of low
rainfall. Mesquite infestations are common. The mesquite
can be controlled chemically and can be removed by
hand grubbing. Mechanical removal is generally not rec-
ommended. Wells, pipelines, troughs, and tanks general-
ly are easily installed. However, these soils are very
poorly suited to construction of earthen ponds because
of the sandy texture and rapid permeability.

Br—Brazito loamy fine sand. This is a deep, well
drained, nearly level scil that formed in mixed alluvium
on the flood plain of the Rio Grande commonly near old
or existent river channels. Elevation ranges from 3,700
to 4,120 feet. Areas of this soil have been leveled for
irrigated cropland and are protected from floodwater of
the Rio Grande by dams and levees. The average
annual precipitation is 8 inches, the average annual air
temperature is 60 degrees F, and the average frost-free
period is 200 days.

Included in mapping are areas of similar soils that are
maoderately coarse textured in the upper part of the pro-
file, areas of Brazito very fine sandy loams, thick surface;
and areas of Vinton, Anthony, and Aqua soils. Also in-
cluded are areas of Brazito loamy fine sand that are not
protected by levees and are susceptible to flooding. In
these areas the soil is used only for grazing, recreation,
and wildlife habitat. The included soils make up 20 per-
cent of the map unit; the area of each inclusion is gener-
ally less than 1 acre.

Typically, the surface layer is brown loamy fine sand
about 5 inches thick. The underlying material is pale
brown fine sand to a depth of 60 inches.

Permeability is rapid. The depth of the root zone is 10
to 24 inches, but it is limited for most plants by the very
low available water capacity of the sandy underlying ma-
terial. Surface runoff is very slow. The water erosion
hazard is slight, and the soil blowing hazard is very high.

If irrigated, this soil is suited to grain sorghum, le-
gumes, grasses, and nut crops. The primary crops are
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alfalfa hay and grain sorghum. The major limitations are
rapid permeability, very low available water capacity, and
an unfavorable rooting zone below a depth of 10 inches.

Planting crops that produce large amounts of residue
and returning the residue to the soil annually or growing
grasses and legumes helps control scil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface, drip, or sprinkler
irrigation systems are installed. Rotation grazing in-
creases yields and the quality of pasture. Timely harvest-
ing improves the guality of crops.

If irrigated, this soil has fair potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-clive are suitable
trees; skunkbush sumac, pyracantha, oriental arborvitae,
and American plum are suitable shrubs. Special treat-
ment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this soil are used for urban devel-
opment. There are slight limitations for most types of
urban development and moderate limitations for recre-
ational development because of the sandy texture.

Bs—Brazito very fine sandy loam, thick surface.
This is a deep, well drained, nearly level soil that formed
in mixed alluvium on the flood plain of the Rio Grande,
commonly near old or existent river channels. Elevation
ranges from 3,700 to 4,120 feet. Areas of this soil have
been leveled for irrigated cropland and are protected
from floodwater of the Rio Grande by dams and levees.
The average annual precipitation is 8 inches, the aver-
age annual air temperature is 60 degrees F, and the
average frost-free period is 200 days.

Included in mapping are areas of simitar soils that are
moderately coarse textured in the upper part of the un-
derlying material and areas of Brazito loamy fine sands
and Vinton, Anthony and Aqua soils. Also included are
areas of Brazito very fine sandy loam, thick surface, that
are not protected by levees and are susceptible to flood-
ing. In these areas the soil is used only for grazing,
recreation, and wildlife habitat. The included soils make
up 20 percent of the map unit; the area of each inclusion
is generally less than 1 acre.

Typically, the surface layer is brown very fine sandy
loam about 15 inches thick. The underlying material is
very pale brown fine sand to a depth of 60 inches.

Permeability is rapid. The depth of the root zone is 10
to 24 inches, but it is limited for most plants by the very
low available water capacity of the sandy underlying ma-
terial. Surface runoff is slow. The water erosion hazard is
slight, and the soil blowing hazard is high.

If irrigated, this soil is suited to grain sorghum, le-
gumes, grasses, and nut crops. It is used primarily for
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alfalfa hay, improved pasture, and grain sorghum. The
maijor limitations are rapid permeability and the very low
available water capacity of the underlying material, which
limits the root zone mainly to a depth of less than 15
inches.

Planting crops that produce a large amount of residue
and returning the residue to the soil annually or growing
grasses and legumes helps control soil blowing and
maintain the physical condition of the soil. Fertilization and
improved water management practices help maintain or
increase yields. All crops except legumes generally re-
spond to nitrogen fertilizer. Legumes respond to phos-
phate fertilizer. Irrigation water can be applied efficiently
if properly designed surface, drip, or sprinkler irrigation
systems are installed. Rotation grazing increases the
yield and quality of pasture grasses. Timely harvesting
improves the quality of crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; skunkbush sumac, pyracantha, oriental arborvitag,
and American plum are suitable shrubs. Special treat-
ment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valiey, some areas of this soil are used for urban devel-
opment. There is a slight limitation for most types of
urban and recreation development.

CA—Cacique-Cruces association. This association
consists of nearly level to gently sloping soils on basin
floors. Elevation ranges from 4,000 to 5,000 feet. The
average annual precipitation is 8 inches, the average
annual air temperature is 62 degrees F, and the average
frost-free period is 220 days.

This association is about 35 percent Cacique loamy
sand, 0 to 3 percent slopes; 25 percent Cruces loamy
sand, 0 to 5 percent slopes; and 20 percent Simona
loamy sand, 0 to 5 percent slopes.

Included in mapping are areas of Berino, Bucklebar,
Dona Ana, Pintura, Onite, and Pajarito soils. These inclu-
sions make up about 20 percent of the map unit.

The Cacique soil is moderately deep, nearly level, and
well drained. It formed in alluvium on basin floors. Typi-
cally, the surface layer is reddish brown loamy sand,
about 2 inches thick. The subsoil is reddish brown sandy
clay loam and sandy loam about 23 inches thick. Hard
caliche is at a depth of 25 inches|(fig. 2)]

Permeability of the Cacique soil is moderate. The root
zone is 20 to 40 inches deep. The available water ca-
pacity is low. Surface runoff is medium, and the water
erosion hazard is moderate. The soil blowing hazard is
very high.

The Cruces soil is shallow, nearly level, and well
drained. It formed in gravelly sandy sediments on basin
floors. Typically, the surface layer is reddish brown loamy
sand about 2 inches thick. The subsoil is reddish brown
and red fine sandy loam and sandy clay loam about 12

SOIL SURVEY

inches thick. The substratum is pinkish white and white
taminar carbonate-cem=nted material.

Permeability of the Cruces soil is moderate. The root
zone is 10 to 20 inches deep. The available water ca-
pacity is low. Surface runoff is medium, and the water
erosion hazard is very high. The soil blowing hazard is
very high.

The Simona soil is shallow, nearly level to gently slop-
ing, and well drained. It formed in calcareous sandy
sediment on plains, mesa tops, and low ridges. Typically,
the surface layer is light brown loamy sand about 7
inches thick. The subsail is brown sandy loam about 7
inches thick. The substratum is brown gravelly sandy
loam about 4 inches thick over hard caliche. The caliche
is pink, laminar carbonate-cemented material.

Permeability of the Simona soil is moderately rapid.
The root zone is 7 to 20 inches deep. The available
water capacity is very low. Surface runoff is slow, and
the water erosion hazard is slight. The soil blowing
hazard is very high.

These soils are poorly suited to irrigated crops. Cruces
and Simona soils are too shallow and have low available
water capacity. The Cacigue soil also has low available
water capacity.

The potential plant community on the Cruces and
Simona soils includes black grama, mesa dropseed,
sand dropseed, bush muhly, winterfat, and tobosa. The
potential plant community on the Cacique soil includes
black grama, mesa dropseed, sand dropseed, and
broom snakeweed. Forbs are an important component of
these piant communities.

Range seeding is generally impractical because of cli-
matic limitations, mainly rainfall. Mesquite can be con-
trolled chemically and can be removed by hand grub-
bing. Mechanical removal is generally not recommended.
Livestock can be more effectively distributed if fences,
wells, pipelines, troughs, and tanks are used. Earthen
ponds are not practical for use on the shallow Cruces
and Simona soils. Pipelines are difficult to install due to
the depth to the cemented pan.

Cb—Canutio and Arizo gravelly sandy loams.
These soils are very gently sloping to gently sloping.
They are on fans, terraces, valley floors, and wide ar-
royos above the Rio Grande flood plain at an elevation
of 3,800 to 4,400 feet. Areas are 20 to 350 acres in size.
The average annual precipitation is 8 inches, the aver-
age annual air temperature is 60 degrees F, and the
average frost-free period is 200 days.

Areas of this map unit consists of Canutio gravelly
sandy loam, 1 to 5 percent slopes, or Arizo gravelly
sandy ioam, 1 to 5 percent slopes, or both.

Included in mapping are areas of Bluepoint and Ytur-
bide soils and Riverwash. Thess inciusions make up 30
percent of the map unit.

The Canutio soil is deep and well drained. It formed in
mixed alluvium on fans and terraces. Typically, the sur-
face layer is light yellowish brown gravelly sandy loam 10
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inches thick. The underlying material, to a depth of 20
inches, is pale brown very gravelly loamy sand. Below
that, to a depth of 80 inches, it is pale brown very
gravelly sandy loam and gravelly loamy sand.

Permeability of the Canutio soil is moderately rapid.
The root zone is 60 inches deep. Surface runoff is rapid,
and the water erosion hazard is high. The soil blowing
hazard is moderate.

The Arizo soil is deep and excessively drained. It
formed in mixed alluvium on valley floors and in wide
arroyos. Typically, the surface layer is light brown gravel-
ly sandy loam 15 inches thick. The underlying material is
pink very gravelly sand to a depth of 60 inches.

Permeability of the Arizo soil is very rapid. The root
zone is 60 inches deep. Surface runoff is very slow
except during periods of convectional storms and when
the runoff from higher lying soils collects on these soils.
The water erosion hazard is high. The soil blowing
hazard is moderate. This soil is commonly subject to
brief periods of flooding during spring and summer.

These soils are used for rangeland and wildlife habitat.

The potential plant community includes mesa drop-
seed, black grama, bush muhly, and creosotebush.
Forbs are a significant component of the plant communi-
ty during some seasons.

These soils are poorly suited to mechanical range
seeding hecause of low rainfall. Mesquite and possibly
creosotebush can be controlied chemically; mechanical
removal is generally not recommended. These soils are
generally not suited tc earthen ponds because of seep-
age.

CH—Cave-Harrisburg association. This association
consists of gently undulating to undulating soils at an
elevation of 4,000 to 5,000 feet. The average annual
precipitation is 8 inches, the average annual air tempera-
ture is 62 degrees F, and the average frost-free period is
220 days.

This association is about 45 percent Cave gravelly
sandy loam, 1 to 5 percent slopes, and 30 percent Har-
risburg fine sandy loam, 1 to 5 percent slopes.

Included in mapping are areas of Wink, Simona, Pajar-
ito, Cruces, and Cacigue soils. These inclusions make up
about 25 percent of the map unit.

The Cave soil is shallow and well drained. It formed in
medium textured and moderately coarse textured, gravel-
ly old valley fill over hard caliche on low hills and ridges.
Typically, the surface layer is pale brown, gravelly sandy
loam about 10 inches thick. The underlying material is
very pale brown gravelly sandy loam about 6 inches
thick over indurated caliche.

Permeability of the Cave soil is moderate. The root
zone is 4 to 20 inches deep. The available water capac-
ity is very low. Surface runoff is medium, and the water
erosion is slight. The soil blowing hazard is moderate.

The Harrisburg soil is moderately deep and well
drained. It formed in residuum of the eolian material
derived from sandstone, voicanic ash, and shale. It is in
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slight depressions on mesas and ridge tops. Typically,
the surface layer is light brown fine sandy loam about 3
inches thick. The underlying material is light reddish
brown fine sandy loam and gravelly fine sandy loam
about 21 inches thick over pinkish white hard caliche.

Permeability of the Harrisburg soil is moderately rapid
to the hardpan. The root zone is 20 to 40 inches deep.
The available water capacity is low. Surface runoff is
slow, and the water erosion hazard is slight. The soil
blowing hazard is moderate.

These soils are used mainly for grazing and as wildlife
habitat.

The potential plant community on the Cave soil in-
cludes bush muhly, black grama, cane bluestem, creoso-
tebush, tarbush, mariola, and winterfat. The potential
plant community on the Harrisburg soil includes black
grama, mesa dropseed, sand dropseed, threeawn, and
yucca. In some seascns, forbs are significant compo-
nents of these plant communities.

Accelerated erosion is possible if plant cover is signifi-
cantly reduced. Grazing management should be de-
signed to increase the vigor, production, and reproduc-
tion of such plants as black grama, bush muhly, fourwing
saltbush, and winterfat. Continuous, year-long grazing
commonly results in a deteriorated plant community,
characterized on the Cave soil by a substantial increase
in creosotebush and tarbush and on the Harrisburg soil
by mesqguite and broom snakeweed.

Mechanical range seeding is generally not feasible on
these soils because of climatic limitations. Mechanical
manipulations are not generally recommended. Pipelines
and earthen ponds are difficult to install because of the
depth tc the cemented pan.

DR—Dona Ana-Reagan association. This association
consists of gently undulating to undulating soils on broad
fans. Elevation ranges from 4,000 to 5,000 feet. The
average annual precipitation is 8 inches, the average
annual air temperature is 62 degrees F, and the average
frost-free period is 220 days.

This association is about 35 percent Dona Ana fine
sandy lcam, 1 to 5 percent slopes, and 35 percent
Reagan loam, 1 to 3 percent slopes. The Dona Ana soil
is on sloping alluvial fans. The Reagan soil is on nearly
level to gently sloping plains and aliuvial fans.

Included in mapping are areas of Wink, Berino, Pin-
tura, and Stellar soils and similar soils in nearly level or
slightly concave areas. These inclusions make up about
20 percent of the map unit.

The Dona Ana soil is deep and well drained. Typically,
the surface layer is light brown fine sandy loam about 5
inches thick. The subsoil is light brown sandy clay loam
about 14 inches thick. The substratum is pink sandy clay
loam to a depth of 60 inches or more.

Permeability of the Dona Ana soil is moderate. The
depth of the root zone is 60 inches or more. The availa-
ble water capacity is high. Surface runoff is medium, and
the water erosion hazard is moderate. The soil blowing
hazard is high.
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The Reagan soil is deep and well drained. It formed in
aliuvium. Typically, the surface layer is pinkish gray clay
loam about 2 inches thick. The subsoil is tight brown and
brown clay loam and silty clay loam about 55 inches
thick. The substratum is light brown sandy clay loam to a
depth of 60 inches or more.

Permeability of the Reagan soil is moderate. The
depth of the root zone is 60 inches or more. The availa-
ble water capacity is high. Surface runoff is slow, and the
water erosion hazard is moderate. The soil blowing
hazard is slight.

These soils are suited to irrigated crops but are used
mainly for grazing and as wildlife habitat.

The patential plant community on the Dona Ana soil
includes black grama, mesa dropseed, sand dropseed,
broom snakeweed, and fourwing saltbush. The potential
plant community on the Reagan soil includes black
grama, bush muhly, tobosa, sand dropseed, burrograss,
threeawn, yucca, fourwing saltbush, and plains bristle-
grass. Seasonal forbs are a significant component of
these plant communities.

Range seeding is generally impractical because of low
rainfall. Mesquite can be effectively controlled through
the use of chemicals, and can be removed by hand
grubbing. Mechanical removal is generally not recom-
mended.

DS—Dumps. This miscellaneous area consists of
waste rock, concrete slab waste, old highway black top
material, and other solid waste materials that are piled 2
to 4 feet on different soils Some areas have
been leveled and are covered by soil material. In places,
large voids in the waste material cause areas to subside.
There are severe limitations for most types of urban and
recreation development; however, special design and
certain methods of construction can overcome most of

the limitations. Some areas of this map unit are used as
construction and recreation sites.

Ge—0Glendale loam. This is a deep, well drained,
nearly level soil that formed in mixed alluvium on the
flood plains and low terraces of the Rio Grande. Eleva-
tion ranges from 3,700 to 4,120 feet. Areas of this soil
have been leveled for irrigated cropland and are protect-
ed from floodwater of the Rio Grande by dams and
levees. The average annual precipitation is 8 inches, the
average annual air temperature is 60 degrees F, and the
average frost-free period is 200 days.

Included in mapping are small areas of Glendale clay
loam and Harkey and Anapra socils. Also included are
areas of Glendale soils that are not protected by levees
and are susceptible to flooding. In these areas the soils
are used only for grazing, recreation, and wildiife habitat.
The included soils make up 15 percent of the map unit;
the area of each inclusion is generally less than 1 acre.

Typically, the surface layer is brown loam about 12
inches thick. The underlying material, to a depth of 40
inches, is pale brown and brown clay loam. Below that,
to a depth of 60 inches, it is pale brown very fine sandy
loam.
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Permeability is moderately slow. The depth of the root
zone is B0 inches or more. The available water capacity
is very high. The organic matter content is low in the
surface layer. Surface runoff is slow, and the water ero-
sion hazard is slight. The soil blowing hazard is moder-
ate.

If irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, grasses, vegetables, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grains.

Planting crops that produce large amounts of residue
and returning the residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface, drip, or sprinkler
irrigation systems are installed. Rotation grazing in-
creases yields and the quality of pasture. Timely harvest-
ing improves the quality of crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Glendale soil are used for
urban development. This soil has moderate limitations
for most types of urban and recreation development.
Low strength and moderate shrink-swell potential are
limitations for urban development. These limitations can
be overcome by good design and careful installation
procedures. The moderately slow permeabiiity is a limita-
tion for septic tank absorption fields, but this limitation
can be overcome by increasing the size of the absorp-
tion field.

Gf—Glendale clay loam. This is a deep, well drained,
nearly level soil that formed in mixed alluvium on the
flood plain of the Rio Grande. Elevation ranges from
3,700 to 4,120 feet. Areas of this map unit have been
leveled for irrigated cropland and are protected from
floodwater of the Rio Grande by dams and levees. The
average annual precipitation is 8 inches, the average
annual air temperature is 60 degrees F, and the average
frost-free period is 200 days.

Included in mapping are small areas of Glendale loam
and Anapra, Armijo, Belen, and Harkey soils. Also includ-
ed are areas of Glendale soils that are not protected by
levees and are susceptible to flooding. In these areas
the soils are used only for grazing, recreation, and as
wildlife habitat. The included scils make up 15 percent of
the map unit; the area of each inclusion is generally less
than 1 acre.
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Typically, the surface layer is pale brown clay loam
about 12 inches thick. The underlying material, to a
depth of 40 inches, is light yeliowish brown and pale
brown clay loam. Betow that, to a depth of 60 inches, it
is pale brown very fine sandy loam.

Permeability is moderately slow. The depth of the root
zone is B0 inches or more. The available water capacity
is high. The organic matter content is low in the surface
layer. Surface runoff is slow, and the water erosion
hazard is slight. The soil blowing hazard is moderate.

If irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, grasses, vegetables, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grains.

Planting crops that produce large amounts of residue
and returning this residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes generai-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface, drip, or sprinkler
irrigation systems -are installed. Rotation grazing in-
creases yields and the quality of pasture. Timely harvest-
ing improves the quality of crops.

if irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment to overcome specific soil conditions may be
needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Glendale scil are used for
urban development. This soil has moderate {imitations
for most types of urban and recreation development.
Low strength and moderate shrink-swell potential are
limitations for urban development. These {imitations can
be overcome by good design and careful instailation
procedures. The moderately slow permeability is a limita-
tion for septic tank absorption fields, but this limitation
can be overcome by increasing the size of the absorp-
tion field.

Gg—Glendale clay loam, alkali. This is a deep, well
drained, saline and alkali soil that formed in mixed aliu-
vium on the flood plain of the Rio Grande. Elevation
ranges from 3,700 to 4,120 feet. Areas of this soil have
been leveled for irrigated cropland and are protected
from floodwater of the Rio Grande by dams and levees.
The source of sodium is irrigation water. The average
annual precipitation is 8 inches, the average annual air
temperature is 60 degrees F, and the average frost-free
period is 200 days.

Included in mapping are small areas of Glendale loam
that are sodium affected and areas of Anapra, Harkey,
and Belen soils. The included soils make up 15 percent
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of the map unit; the area of each inclusion is generally
less than 1 acre.

Typically, the surface layer is light brown clay loam
about 12 inches thick. The underlying material, to a
depth of 34 inches, is light reddish brown and reddish
brown clay loam. Below that, to a depth of 60 inches, it
is pale brown light clay loam.

Permeability is moderately slow. The depth of the root
zone is 60 inches or more, but plant growth is severely
imited by the high salinity and alkalinity. The available
water capacity is high. The organic matter content is low
in the surface layer. Surface runoff is slow, and the water
erosion hazard is slight. The soil blowing hazard is high.

If irigated, this soil is suited to small grains, grain
sorghum, legumes, and grasses. It is used primarily for
alfalfa hay, improved pasture, and small grains. The
major limitations are moderately slow permeability and
salinity and alkalinity.

Planting crops that produce large amounts of residue
and returning the residue to the soil annually or growing
grasses and legumes helps control seil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface irrigation systems are
installed. Rotation grazing increases yields and the qual-
ity of pasture. Timely harvesting improves the quality of
crops.

if irrigated, this soil has low potential for windbreaks
because of alkali and saline conditions. Onsite investiga-
tions are necessary to determine what species, if any,
can be grown. Special site preparations may be neces-
sary for certain species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Glendale soil are used for
urban development. This soil has moderate to severe
limitations for most types of urban and recreation devel-
opment. Low strength and moderate shrink-swell poten-
tial are limitations for urban development. These limita-
tions can be overcome by good design and careful in-
stallation procedures. The moderately slow permeability
is a limitation for septic tank absorption fields, but this
fimitation can be overcome by increasing the size of the
absorption field.

HD—Haplargids, dissected. The soils in this map unit
are deep, well drained, and sloping to very steep. They
formed in mixed alluvium along the terminal breaks of
piedmont slopes and old fans at an elevation of 4,000 to
4,600 feet. The average annual precipitation is 8 inches,
the average annual temperature is 80 degrees F, and
the average frost-free period is 210 days. Areas are
severely dissected by arroyos and gullies.

Included in mapping are small areas of Biuepoint, Ytur-
bide, Nickel, Caliza, Pinaleno, and Nolam soils. These
inclusions make up about 20 percent of the map unit.
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No one profile is representative of this unit, but in one
of the more common ones, the surface is light brown
very gravelly sandy loam about 12 inches thick. The
underlying material is light brown and light reddish brown
sandy loam and loam to a depth of 76 inches.

Permeability is variable, but commonly it is moderate.
The root zone is 60 inches deep. Surface runoff is rapid,
and the water erosion hazard is high. Soil blowing hazard
is moderate.

These soils are used as rangeland and wildlife habitat.

The potential plant community includes mesa drop-
seed, sand dropseed, black grama, bush muhly, fluff-
grass, creosotebush, mesquite, yucca, threeawn, and
broom snakeweed. Seascnal forbs are a significant com-
ponent of the plant community.

Mechanical range seeding is impractical because of
low rainfall. Mesquite, and possibly creosotebush, can be
controlled chemically. Mechanical removal is not gener-
ally recommended. Effective distribution of livestock is
difficult because steep slopes limit the installation of
pipelines, troughs, tanks, earthen ponds, and wells.

Ht—Harkey fine sandy loam. This is a deep, well
drained, nearly level soil that formed in alluvium on the
fiood plain of the Rio Grande. Elevation ranges from
3,700 to 4,120 feet. Areas of this soil have been leveled
for irrigated cropland and are protected from floodwater
of the Rio Grande by dams and levees. The average
annual precipitation is 8 inches, the average annual tem-
perature is 60 degrees F, and the average frost-free
period is 200 days.

Included in mapping are small areas of Harkey loam
and Harkey clay loam and areas of Glendale, Anthony,
Agua, Vinton, and Brazito soils. Also included are areas
of Harkey sandy loam that are not protected by levees
and are susceptible to flooding. In these areas the soil is
used only for grazing and recreation and as wildlife habi-
tat. The included soils make up 15 percent of the map
unit; the area of each inclusion is generally less than 1
acre.

Typically, the surface layer is brown fine sandy loam
about 13 inches thick. The underlying material, 10 a
depth of 56 inches, is stratified pale brown and very pale
brown very fine sandy loam and silt loam. Below that, to
a depth of 60 inches or more, it is pale brown fine sand.

Permeability is moderate. The depth of the root zone
is 60 inches or more, and the available water capacity is
high. The organic matter content is low in the surface
layer. Surface runoff is slow, and the water erosion
hazard is sfight. The soil blowing hazard is high.

tf irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, grasses, vegetables, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grains.

Planting crops that produce large amounts of residue
and returning this residue to the soil annually or growing
grasses and legumes helps control soil blowing and
maintain the physical condition of the soil. Fertilization
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and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface, drip, or sprinkier
irrigation systems are installed. Rotation grazing in-
creases yields and the quality of pasture. Timely harvest-
ing improves the quality of crops.

If irrigated, this soil has good potential for the estab-
lishment of windbreaks. Arizona cypress, Rocky Moun-
tain juniper, green ash, cottonwood (cottonless), Siberian
elm, and Russian-olive are suitable trees; and skunkbush
sumac, pyracantha, oriental arborvitae, and American
plum are suitable shrubs, Special treatiment to overcome
specific soil conditions may be needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Harkey soil are used for urban
development. This soil has moderate limitations for most
types of urban development because of low strength. It
has slight limitations for recreational uses. Low strength
can be overcome by good design.

Hg—Harkey loam. This is a deep, well drained, nearly
level soil that formed in alluvium on the flood plain of the
Rio Grande. Elevation ranges from 3,700 to 4,120 feet.
Areas of this map unit have been leveled for irrigated
cropland, and now they are protected from floodwaters
of the Rio Grande by dams and levees. The average
annual precipitation is 8 inches, the average annual tem-
perature is 60 degrees F, and the average frost-free
period is 200 days.

Included in mapping are small areas of Harkey soils
that have a surface layer of clay loam or fine sandy loam
and areas of Glendale, Anthony, Vinton, Brazito, and
Agua soils. Also included are areas of Harkey loam that
are not protected by levees and are suscepible to flood-
ing. In these areas the soil is used only for grazing and
recreation and as wildlife habitat. The included soils
make up 15 percent of the area; the area of each inclu-
sion is less than 1 acre.

Typically, the surface layer is brown loam about 18
inches thick. The underlying material, to a depth of about
38 inches, is pale brown very fine sandy loam. Below
that, to a depth of 60 inches, it is brown silt loam.

Permeability is moderate. The depth of the root zone
is 80 inches or more. The available water capacity is
high. The organic matter content is low in the surface
layer. Surface runoff is slow, and the water erosion
hazard is slight. The soil blowing hazard is high.

If irrigated, this soil is suited to smalt grains, cotton,
grain sorghum, legumes, grasses, vegetables, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grains.

Planting crops that produce large amounts of residue
and returning this residue to the soil annually or growing
grasses and legumes in rotation helps control soil biow-
ing and maintain the physical condition of the soil. Fertil-
ization and improved water management practices help
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maintain or increase yields. All crops except legumes -

generally respond to nitrogen fertilizers. Legumes re-
spond to phosphate fertilizers. Irrigation water can be
applied efficiently if properly designed surface, drip, or
sprinkler irrigation systems are installed. Rotation grazing
increases yields and the quality of pasture. Timely har-
vesting improves the quality of crops.

If irrigated, this soil has good potential for windbreaks.
Arizona cypress, Rocky Mountain juniper, green ash, cot-
tonwood, Siberian elm, and Russian-olive are suitable
trees; and skunkbush sumac, pyracantha, oriental arbor-
vitae, and American plum are suitable shrubs. Special
treatment fo overcome specific soil conditions may be
needed for other species.

As a result of urban expansion in the Mesilla Vailey,
some areas of this Harkey soil are used for urban devel-
opment. This soil has moderate limitations for most
types of urban development because of low strength. It
has slight limitations for recreational uses. Low strength
can be overcome by good design and careful installation
procedures.

Hh—Harkey loam, saline-atkali. This is a deep, well
drained, nearly level soil that formed in alluvium on the
flood plain of the Rio Grande. Elevation ranges from
3,700 to 4,120 feet. Areas of this soil have been leveled
for irrigated cropland and are protected from floodwater
of the Rio Grande by dams and levees. The average
_ annual precipitation is 8 inches, the average annual tem-
perature is 60 degrees F, and the average frost-free
period is 200 days. The main source of sodium is flood-
water that swamps undrained areas of the lowlands.

included in mapping are areas of Harkey loams, clay
lecams, and sandy loams and Glendale soils. The includ-
ed soils make up 10 percent of the map unit: the area of
each inclusion is generally less than 1 acre.

Typically, the surface layer is pale brown lpam about
10 inches thick. The underlying material, to a depth of
about 47 inches, is stratified light yellowish brown and
pale brown very fine sandy loam. Below that, to a depth
of 60 inches, it is pale brown loamy sand.

Permeability is moderate. The depth of the root zone is
60 inches or more, and the available water capacity is
high. Surface runoff is slow, and the water erosion
hazard is stight. The soil blowing hazard is high.

If irrigated, this soil is suited to small grains, cotton,
grain sorghum, legumes, and grasses. The primary crops
are alfalfa hay, cotton, and small grains. The major limi-
tations are high salinity and alkalinity.

Planting crops that produce a large amount of residue
and returning this residue to the soil annually or growing
grasses and legumes helps to control soil blowing and to
maintain the physical condition of the soil. Fertilization
and improved water management practices help to main-
tain or increase yields. In general, all crops except le-
gumes respond to nitrogen fertilizer. Legumes respond
to phosphate fertilizer. Irrigation water can be applied
efficiently if a properly designed surface irrigation system

28

is installed. Rotation grazing increases the vyield and
quality of pasture grasses. Timely harvesting improves
the quality of crops.

Even if irrigated, this soil has very low potential for
windbreaks because of high salinity and alkalinity. Onsite
investigation is necessary to determine what adapted
species, if any, can be grown. Special site preparation
may be needed for selected species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Harkey soil are used for urban
development. This soil has moderate limitations for most
types of urban development because of low strength.
Good design and careful installation procedures can help
to overcome this limitation. This soil has slight limitations
for recreation uses.

Hk—Harkey clay loam. This is a deep, well drained,
nearly level soil that formed in alluvium on the flood plain
of the Rio Grande. Elevation ranges from 3,700 to 4,120
feet. Areas of this soil have been leveled for irrigated
cropland and are protected from floodwater of the Rio
Grande by dams and levees. The average annual pre-
cipitation is 8 inches, the average annual temperature is
60 degrees F, and the frost-free period is 200 days.

Inctuded in mapping are small areas of Harkey loam
and Glendale, Agua, and Anthony soils. Also included
are areas of Harkey clay loam that are not protected by
levees and are susceptible to flooding. In these areas
the soil is used only for grazing and recreation and as
wildlife habitat. The included soils make up 15 percent of
the map unit; the area of each inclusion is less than 1
acre.

Typically, the surface layer is pale brown clay loam
about 12 inches thick. The underlying material is strati-
fied pale brown and brown fine sandy loam and silt loam
to a depth of 60 inches.

Permeability is moderate. The depth of the root zone
is 60 inches or more, and the available water capacity is
high. Surface runoff is slow, and the water erosion
hazard is slight. The soil blowing hazard is high.

If irrigated, this scil is suited to small grains, cotton,
grain sorghum, legumes, grasses, vegetabies, and nut
crops. The primary crops are alfalfa hay, cotton, and
small grains.

Planting crops that produce large amounts of residue
and returning this residue to the soil or growing grasses
and legumes in rotation helps control soil blowing and
maintain the physical condition of the soil. Fertilization
and improved water management practices help main-
tain or increase yields. All crops except legumes general-
ly respond to nitrogen fertilizers. Legumes respond to
phosphate fertilizers. Irrigation water can be applied effi-
ciently if properly designed surface, drip, or sprinkler
irrigation systems are installed. Rotation grazing in-
creases yields and the quality of pasture. Timely harvest-
ing improves the quality of crops.

If irrigated, this soil has good potential for the estab-
lishment of windbreaks. Arizona cypress, Rocky Moun-
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tain juniper, green ash, cottonwood, Siberian elm, and
Russian-olive are suitable trees; and skunkbush sumag,
pyracantha, oriental arborvitae, and American plum are
suitable shrubs. Special treatment to overcome specific
soil conditions may be needed for other species.

As a result of rapid urban expansion in the Mesilla
Valley, some areas of this Harkey soil are used for urban
development. This soil has mederate limitations for most
types of urban development and slight limitations for
recreation uses. Low strength and shrink-swell potential
are fimitations for these uses. These limitations can be
overcome by good design and careful installation proce-
dures.

MN—Masonfort-Nickel association. This association
consists of undulating to moderately rolling soils. Eleva-
tion ranges from about 4,000 to 5,000 feet. The average
annual precipitation is 9 inches, the average annual tem-
perature is 62 degrees F, and the average frost-free
period is 210 days.

This association is 40 percent Masonfort sandy loam,
3 to 15 percent slopes, and about 30 percent Nickel
gravelly sandy loam, 3 to 15 percent slopes. The Mason-
fort soil is in all areas of the association. The Nickel sail
generally is on the steeper side slopes.

Included in mapping are areas of similar soils that are
moderately deep to fractured andesite. Also included are
areas of soils that are more than 35 percent coarse
fragments below a depth of 10 inches; some of these
soils are shallow or moderately deep to the fractured
andesite. Also included are areas of Berino, Dona Ana,
and Mimbres soils, in drainageways that dissect the land-
scape; Upton soils; and Rock outcrop, at the top of
ridges and on low terraces. These inclusions make up
about 30 percent of the association.

The Masonfort soil is shallow and well drained. It
formed in calcareous aliuvium. Typically, the surface
layer is brown sandy loam about 3 inches thick. The
underlying material is light yellowish brown sandy loam
and very pale brown gravelly sandy loam about 15
inches thick. Fractured andesite is at a depth of 18
inches.

Permeability of the Masonfort soil is moderately rapid.
The root zone is 10 to 20 inches deep. The available
water capacity is very low. Surface runoff is medium, and
the water erosion hazard is moderate. The soil blowing
hazard is high.

The Nickel soil is deep and well drained. It formed in
gravelly alluvium on sides of strongly dissected terraces.
Typically, the surface layer is brown and pale brown
gravelly sandy loam about 8 inches thick. The underlying
material is very pale brown very gravelly sandy loam to a
depth of 60 inches or more.

Permeability of the Nickel soil is moderately slow. The
root zone is 60 inches deep. The available water capac-
ity is low. Surface runoff is medium, and the water ero-
sion hazard is moderate. The soil blowing hazard is mod-
erate.

SOIL SURVEY

The potential plant community on the Masonfort solil
includes black grama, bush muhly, threeawn, creosote-
bush, fourwing saltbush, and winterfat. The potential
plant community on the Nickel scil includes bush muhly,
black grama, cane bluestern, mariola, tarbush, and win-
terfat.

Mechanical range seeding is generaliy not feasible be-
cause of climatic limitations. Controlling the spread of
creosotebush is difficult. If the plant communities are
mismanaged, they deteriorate quickly, and erosion is
easily accelerated. The plant communities recover
slowly. Pipelines are difficult to bury in the Masonfort soil
because of shallowness to bedrock. The construction of
earthen ponds is generally not feasible because of slope
or shallowness.

Mo—Mimbres silty clay loam. This is a deep, well
drained, nearly level to gently undulating scil that formed
in fine silty sediment that derived from igneous material.
Areas are in slight depressions on flood plains and in
swales on fans at an elevation of 4,000 to 5,000 feet.
The average annual precipitaticn is 8 inches, the aver-
age annual temperature is 62 degrees F, and the aver-
age frost-free period is 210 days.

Included in mapping are areas of Reagan, Stellar,
Berino, Bucklebar, and Dona Ana soils and areas of
stmilar soils that have a high content of clay. These
included soils make up about 20 percent of the map unit.

Typically, the surface layer of this Mimbres soil is pink-
ish gray silty clay ioam about 10 inches thick. The sub-
soil is brown silty clay loam about 9 inches thick. The
substratum is pinkish gray and brown silty clay loam to a
depth of 60 inches or more.

Permeability is moderately slow. The depth of the root
zone is 60 inches or more. The available water capacity
is very high. Surface runcff is medium, and the water
erosion hazard is moderate. The soil blowing hazard is
slight.

The Mimbres soil is suited to irrigated crops but is
used mainly for grazing and as wildlife habitat.

The potential plant community includes giant sacaton,
alkali sacaion, tobosa, vine-mesquite, and a variety of
scattered shrubs.

Because areas of this soil are commeonly adjacent to
upland soils that are much less productive, effective
grazing management can become quite complicated.
Fencing pasture to separate it from the uplands is bene-
ficial, especially because the more palatable grasses are
normally found on the upland soils. Seasonal palatability
of such grasses as tobosa must be taken into account,
as well as fluctuations in forage production which are
associated with periods of summer flooding.

Mechanical range seeding and mechanical brush man-
agement are, in some places, feasible practices. Gener-
ally, however, seeding is risky, and mesquite is best
controlled chemicaily.

MR—Minlith-Rock outcrop association. This associ-
ation consists of gently undulating to moderately rolling
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soils on uplands in the southwestern part of the survey
area. Elevation ranges from 4,000 to 5,000 feet. The
average annual precipitation is 8 inches, the average
annual temperature is 62 degrees F, and the average
frost-free period is 210 days.

This association is about 50 percent Minlith loamy
sand, 1 to 15 percent slopes; 20 percent Rock outcrop,
1 to 15 percent siopes; and 20 percent Onite loamy
sand, 1 to 5 percent siopes. The Minlith soil is on side
slopes and lower slopes. The Onite soil is in depressions
and swales and on fans between lava flows. Included in
mapping are areas of Pintura, Pajarito, Akela, and Afta-
den soils, areas of cinder cones, and areas of basalt
rock outcrop where the slopes are steeper. These inclu-
sions make up about 10 percent of this map unit.

The Minlith soil is shallow and somewhat excessively
drained. It formed in eoclian material and material that
weathered from basalt. Typically, the surface layer is
light reddish brown loamy sand about 3 inches thick. The
underlying material is reddish brown very gravelly loamy
sand about 10 inches thick. Fractured, caliche-coated
basalt is at a depth of 13 inches.

The Minlith scil is rapidly permeable. The root zone is
10 to 20 inches deep. The available water capacity is
very low. Runoff is slow, and the water erosion hazard is
slight. The soil biowing hazard is very high.

Rock outcrop consists of basalt extrusions, lava flows,
ridges, and cliffs.

The Onite soil is deep and well drained. It formed in
alluvium that has been modified by wind. The alluvium
was derived from dominantly acid igneous rocks. Typical-
ly, the surface layer is brown loamy sand about 5 inches
thick. The subsoil is reddish brown sandy loam 22 inches
thick. The substratum is light reddish brown loamy sand
to a depth of 60 inches or more.

Permeability of the Onite soil is moderately rapid. The
depth of the root zone is 60 inches or more. The availa-
ble water capacity is moderate. Surface runoff is
medium, and the water erosion hazard is moderate. The
soil blowing hazard is high.

The Onite soil is suited to irrigated crops, but it and
the Minlith soil are used mainly for grazing and as wildlife
habitat.

The potential plant community on the Minlith soil in-
cludes black grama, mesa dropseed, bush muhly, and
tobosa. The potential plant community on the Onite soil
includes black grama, mesa dropseed, sand dropseed,
threeawn, and broom snakeweed. Forbs are an impor-
tant component of these plant communities.

Range seeding is generally impractical because of low
rainfall. Mesquite can be controlled chemically and can
be removed by hand grubbing. Mechanical removal is
generally not recommended. These soils, particularly the
shallow Minlith soil, are not well suited to earthen ponds.

MS—Motoqua-Rock outcrop association. This asso-
ciation consists of undulating to extremely steep soils
and Rock outcrop on the Uvas Mountains in the north-
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western part of the area. Elevation ranges from 4,600 to
6,650 feet. The average annual precipitation is 15
inches, the average annual temperature is 50 degrees F,
and the average frost-free period is 130 days.

This association is about 40 percent Motoqua cobbly
loam, 3 to 60 percent slopes, and 30 percent Rock
outcrop, 20 to 75 percent slopes.

Included in mapping are areas of similar soils except
that some are on gentler slopes, one is shallow to deep,
one is moderately deep and is less than 35 percent rock
fragments, and one soil is underlain by sandstone.
These included soils make up about 30 percent of the
map unit.

The Motoqua soil is shallow and well drained. k
formed in alluvium and colluvium that was derived from
mixed basic igneous rock. Typically, the surface layer is
grayish brown cobbly loam about 2 inches thick. The
subsoil is grayish brown and dark grayish brown cobbly
silt loam about 18 inches thick. Basalt is at a depth of 20
inches. The bedrock is fractured in the upper few inches.

Permeability of the Motoqua soil is moderate. The root

zone is 10 to 20 inches deep. The available water ca-

pacity is very low. Surface runoff is medium, and the
water erosion hazard is slight to moderate. The soil
blowing hazard is slight.

Rock outcrop consists of basalt, rhyolite, and tuff that
form ridges, flows, cliffs, and ‘isolated extrusions on
mesa tops. Tuffaceous sandstone underlies the basalt
and is exposed on steep slopes.

The Motoqua soil is very poorly suited to irrigated
crops and is used mainly for grazing and as wildlife
habitat.

The potential plant community includes black grama,
blue grama, sideoats grama, bush muhly, and green
sprangletop.

Grazing management is compiicated by the steep to-
pography and the Rock outcrop. The slopes and Rock
outcrop hmit the construction of watering places that
could, if closely spaced, improve the distribution of live-
stock. The livestock tend to graze canyon bottoms and
ridge tops much more intensively than side slopes. The
Motoqua soil is generally not suited to mechanical range
seeding or brush control because of slope.

Fencing can be difficult, but it is a cost-effective prac-
tice if adequate stocking rates are maintained. Salt
placement is the most effective way to control the distri-
bution of livestock and to reduce the overgrazing of
certain areas. The Motoqua soil is very poorly suited to
the construction of earthen ponds because of shallow-
ness to bedrock.

NB—Nickel-Badland complex. This complex consists
of undulating to moderately rolling soils and moderately
rolling to extremely steep Badland on sides of dissected
terraces. Elevation ranges from 4,000 to 5,200 feet. The
average annual precipitation is 8 inches, the average
annual temperature is 62 degrees F, and the average
frost-free period is 210 days. Nickel very gravelly sandy
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loam, 3 to 15 percent slopes, makes up about 45 per-
cent of the complex; and Badland, 10 to 75 percent
slopes, makes up 35 percent.

Included in mapping are areas of Tencee and Upton
soiis and soils that are similar to the Nickel soil except
that they have a subsoil. These included soils make up
about 20 percent of the map unit.

The Nickel soil is a deep, well drained soil. It formed in
deep, very gravelly alluvium on side siopes and fans.
Typically, the surface layer is light brownish gray very
gravelly sandy loam about 2 inches thick. The underlying
material is pale brown and very pale brown and white
very gravelly sandy loam and gravelly sandy loam to a
depth of 60 inches or more.

Permeability of the Nickel soil is moderately slow. The
available water capacity is very low. Surface runoff is
medium, and the water erosion hazard is moderate. The
soil blowing hazard is moderate. '

Badland consists of barren areas of weathered silt-
stone, mudstone, and sandstone on ledges and escarp-
ments. Rounded and semi-rounded pebbles and some
cobblestones cover much of the surface in some areas.
Runoff is rapid, and the water erosion hazard is severe.
The soil blowing hazard is slight.

The Nickel soil is poorly suited to irrigated crops be-
cause of high gravel content and is used mainly for
grazing and recreation and as wildlife habitat. Badland is
not suited to intensive grazing.

The potential plant community includes bush muhly,
black grama, cane bluestem, creosotebush, mariola, tar-
bush, and winterfat.

Mechanical range seeding is generally impractical be-
cause of climatic limitations and topography. Control and
management of creosotebush beyond what proper graz-
ing management can do is difficult. The plant community
deteriorates rapidly if mismanaged, and erosion is easily
accelerated. Recovery is slow. It may be necessary to
exclude livestock to prevent excessive runoff and ero-
sion in critical areas, especially where watershed charac-
teristics are of prime concern. Livestock water develop-
ment, fencing, and salting are not subject to severe
limitations and can help in good livestock distribution.
Gravel and rocks in the soil profile fimit the installation of
underground pipe.

NU—Nickel-Upton association. This association con-
sists of undulating to moderately rolling soils on ridges or
side slopes at an elevation of 4,000 to 5,000 feet. The
average annual precipitation is 8 inches, the average
annual temperature is 62 degrees F, and the average
frost-free period is 210 days.

This association is about 50 percent Nickel very grav-
elly fine sandy loam, 3 to 15 percent slopes, and 25
percent Upton gravelly sandy loam, 3 to 5 percent
slopes.

Inciuded in mapping are areas of Tencee, Cave, and
Simona soils and similar soils that are shallow to caliche
and have a dark surface layer. These inclusions make up
about 25 percent of the map unit.

SOIL SURVEY

The Nickel soil is deep and well drained. it formed in
gravelly alluvium along arroyos and on side slopes. Typi-
cally, the surface layer is light brownish gray and pinkish
gray very gravelly fine sandy loam about 5 inches thick.
The underlying material is pale brown and white very
gravelly sandy loam to a depth of 60 inches or more.

Permeability of the Nickel soil is moderately slow. The
depth of the root zone is 60 inches or more. The availa-
ble water capacity is very low to low. Surface runoff is
medium, and the water erosion hazard is moderate. The
s0il blowing hazard is moderate.

The Upton soil is shallow and well drained. It formed in
gravelly alluvium on ridgetops. Typically, the surface
layer is pale brown gravelly sandy loam about 5 inches
thick. The subsoil is very pale brown gravelly sandy loam
about @ inches thick. The substratum is hard caliche.

Permeability of the Upton soil is moderate. The root
zone is 20 inches deep. The available water capacity is
very low. Surface runoff is medium, and the water ero-
sion hazard is slight. The soil blowing hazard is moder-
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