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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
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 performed in the period 1973-80. Soil
names and descriptions were approved in 1980. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1980.
This survey was made cooperatively by the Soil Conservation Service, the
Bureau of Land Management, and the New Mexico Agricultural Experiment
Station. It is part of the technical assistance furnished to the Chaves, Upper
Hondo, Carrizozo, Otero, and Claunch-Pinto Soil and Water Conservation
Districts.

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

Cover: Area of Tulargo-Andergeorge association, gently sloping, in
foreground; Lithic Argiustolls-Rock outcrop association, extremely steep, in
background.
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foreword

This soil survey contains information that can be used in land-planning
programs in Lincoln County Area. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

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

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

g

Ray T. Margo, Jr.
State Conservationist
Soil Conservation Service

Lincoln County Area, New Mexico
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soil survey of

Lincoln County Area, New Mexico

By Dale G. Sprankle, Soil Conservation Service

Fieldwork by Dale G. Sprankle, Daniel Carter, and Rodney Perkins

Soil Conservation Service

United States Department of Agriculture,
Soil Conservation Service,

in cooperation with

United States Department of the Interior,
Bureau of Land Management, and

New Mexico Agricultural Experiment Station

LINCOLN COUNTY AREA is in south-central New
Mexico. It has a total area of 2,448,762 acres, or 3,826
square miles. According to a 1980 estimate, Lincoln
County has a population of 10,500. Carrizozo, the third
largest village in the survey area, is the county seat of
Lincoln County. Carrizozo has a population of about
1,400.

The survey area has a wide range of topographic
relief. The south-central and central parts of the area are
foothills that surround the northern extension of the
Sierra Blanca Range and the Tuscon, Carrizo, Patos,
Jicarilla, and Capitan Mountains. The Capitan Mountains
are the only mountains that extend from east to west.
The east side of this mountainous area serves as the
watershed area for the Rio Bonito and Rio Ruidoso,
which converge at Hondo to form the Rio Hondo. The
west side of the mountains serves as the watershed
area for numerous intermittent streams that flow toward
the closed Tularosa Basin.

The southwestern part of the survey area includes the
upper reaches of the Tularosa Basin. The elevation in
this area ranges from 4,500 feet along the Lincoln-Otero
county line to 5,700 feet near Little Biack Peak.
Extending southward from Little Black Peak is a basalt

lava flow known as the Malpais. It is about 20 miles long
within the survey area and ranges in width from less
than 1 mile to slightly more than 4 miles.

The eastern third of the survey area, which is mainly
treeless rangeland, is characterized by gently sloping to
very steep limestone hills. One notable feature on
this landscape is in the southeastern corner of
the area, where Border Hill forms a conspicuous
northeasterly trending bedrock outcrop that rises as
much as 200 feet above the surrounding countryside.
Border Hill extends more than 20 miles within the area.

The survey area is used mainly for agriculture, and a
large part of the income is derived from livestock
enterprises. Most of the land is used for livestock
grazing, but a small acreage is used for the production of
irrigated crops. Most of the irrigated land is used for
orchards, pastures, and small gardens, or it is used for
the production of alfalfa, corn, or small grain.

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



climate

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

Temperature and precipitation in the survey area vary
greatly because of topography and elevation. The closed
Tularosa Basin, which extends southwest from Carrizozo,
is separated from the eastern plains by foothills and
mountains. The main source of moisture-laden air is the
Gulf of Mexico, and this air enters New Mexico in the
general southeasterly circulation about the Bermuda high
pressure area, which is most pronounced in summer.
Precipitation generally increases with elevation as this
moist air is heated by solar radiation and flows upslope
in the foothills and mountains.

Half the annual precipitation falls in summer during
brief but often heavy thunderstorms that are occasionally
accompanied by hail. Annual precipitation averages 11 to
13 inches in the eastern piains, increases to nearly 20
inches at elevations of 7,000 feet, and reaches 25 to 30
inches or more in the mountains. Precipitation is less in
the Tularosa Basin, which is partially shielded from the
Gulf moisture by the mountains. Precipitation is
comparatively light in winter because the mountains to
the west remove much of the moisture from Pacific
Ocean storms before they reach New Mexico. Much of
the precipitation in winter falls as snow at the upper
elevations in the mountains, where the average annual
snowfall totals more than 4 feet.

Mean annual temperature ranges from 58 degress F at
the lower elevations in the survey area, to less than 48
degrees on the higher mountains. At the lower elevations
about two-thirds of the summer days have 90-degree
temperatures, and a few days have 100-degree
temperatures. In the mountains, few days reach 90
degrees. With the possible exception of the higher
mountains, there are few days when the temperature
drops to zero or below or fails to go above freezing.
Throughout the area, most nights in winter have freezing
temperatures, and in the mountains, most nights during
the coldest half of the year have freezing temperatures.

The growing season, or freeze-free season, at the
lower elevations is about 190 days. In midelevation
grazing areas, it is about 155 days, and in mountainous
areas, it is less than 100 days.

Table 1 shows the annual patterns of temperature and
precipitation at Corona. These patterns generally apply
to other localities in the area when adjusted for higher
precipitation and lower temperatures with increased
elevation.

Semiarid, continental climate is typical of the area
except in the mountains, and it is characterized by wide
ranges in diurnal and seasonal temperatures, variable
precipitation, and plentiful sunshine. The average diurnal
temperature range is more than 30 degrees. The
variability of precipitation from year to year and from
month to month is illustrated by the annual total near
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Arabela that has ranged from 43.74 inches in 1941 to
only 9.97 inches in 1933 and by September totals of
13.54 inches in 1919 and only 0.21 inch in 1934,
Greatest one-day rainfall in Lincoln County was 7.71
inches at Meek on September 16, 1919. The sun shines
about 75 percent of the possible hours, or about 3,400
hours annually. Spring is the windiest season, and where
the soil is dry and the vegetation sparse, strong winds
may occasionally be laden with dust and sand.

In winter and during rainy periods, the average relative
humidity in most of the area is in the upper 60's early in
the morning and is about 50 percent in the afternoon. In
other seasons, the average ranges about 50 percent
early in the morning to the lower 20’s in the afternoon.
Mean annual relative humidity is about 50 percent. In the
higher mountains, because of the lower temperatures,
the relative humidity is higher. Because of increased
condensation, cloudiness is greater, allowing the sun to
shine about 60 percent of the total time possible.

how this survey was made

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

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

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

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

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

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

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.

Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

map unit composition

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

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

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






general soil map units

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

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

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

The general map units in this survey have been
grouped into general kinds of landscape for broad
interpretive purposes. Each of the broad groups and the
map units in each group are described in the following
pages.

Solls and Rock outcrop on uplands and In valleys

This group consists of six map units. It makes up
about 76 percent of the survey area. The soils in this
group are nearly level to extremely steep. The vegetation
is mainly short and mid grasses with areas of pinyon and
juniper. Elevation is 4,500 to 7,000 feet. The average
annual precipitation is 11 to 17 inches, the average
annual air temperature is 45 to 61 degrees F, and the
frost-free season is mainly 150 to 190 days but ranges
from 130 to 200 days.

The soils in this group are very shallow, shallow,
moderately deep, and very deep and are well drained.
They formed in material derived dominantly from
limestone, sandstone, shale, and igneous rock.

This group is used mainly for livestock grazing,
woodland, and wildlife habitat. Some areas of the soils of
minor extent are used for cultivated crops.

1. Ector-Kimbrough-Rock outcrop
Very shallow and shallow, well drained, nearly level to
very steep soils, and Rock outcrop; on hills

This map unit is in the southeastern part of the survey
area. Slope is 0 to 50 percent. The vegetation is mainly

short and mid grasses. Elevation is mainly 4,000 to
4,500 feet but ranges to 4,700 feet. The average annual
precipitation is 11 to 14 inches, the average annual air
temperature is 57 to 61 degrees F, and the average
frost-free season is 180 to 200 days.

This unit makes up about 6 percent of the survey area.
It is about 56 percent Ector soils, about 15 percent
Kimbrough and similar soils, and about 11 percent Rock
outcrop. The remaining 18 percent is components of
minor extent.

Ector soils are on hills. These soils are very shallow
and shallow and are well drained. They formed in
material derived dominantly from limestone. The surface
layer is dark grayish brown very cobbly loam 7 inches
thick over limestone.

Kimbrough soils are on hills. These soils are very
shallow and shallow and are well drained. They formed
in alluvium derived dominantly from limestone. The
surface layer is grayish brown and dark grayish brown
gravelly loam 8 inches thick over indurated caliche.

Rock outcrop consists of areas of exposed limestone.

Of minor extent in this unit are the very deep,
excessively drained Roswell soils on hummocky uplands
and the very deep, well drained Arch soils on uplands.

This unit is used for livestock grazing and wildlife
habitat. The main limitations for livestock grazing are
limited rooting depth and steepness of siope.

This unit supports a characteristic wildlife community
that includes pronghorn antelope, kit fox, black-tailed
jackrabbit, spotted ground squirrel, banner-tailed
kangaroo rat, ferruginous hawk, white-necked raven,
roadrunner, scaled quail, mourning dove, western
kingbird, horned lark, meadowlark, red-spotted toad,
Texas horned lizard, and western diamondback
rattlesnake.

The wildlife community on the minor Roswell soils is
characterized by Ord's kangaroo rat, western box turtle,
and hognose snake.

2. Deama-Rock outcrop

Very shallow and shallow, well drained, nearly fevel to
very steep soils, and Rock outcrop; on hills, mesa sides,
and breaks

This map unit is in the southeastern and east-central
parts of the survey area. Slope is 0 to 60 percent. The
vegetation is mainly short and mid grasses. Elevation is



4,500 to 6,000 feet. The average annual precipitation is
12 to 16 inches, the average annual air temperature is
45 to 57 degrees F, and the average frost-free season is
150 to 190 days.

This unit makes up about 12 percent of the survey
area. It is about 55 percent Deama soils and about 18
percent Rock outcrop. The remaining 27 percent is
components of minor extent.

Deama soils are on hills and mesa sides. These soils
are very shallow and shallow and are well drained. They
formed in material derived dominantly from limestone.
The surface layer is brown very cobbly loam 7 inches
thick over limestone.

Rock outcrop consists of areas of exposed limestone
on breaks, hills, and mesa sides.

Of minor extent in this unit are the very deep
Gabaldon and Darvey soils on valley sides and valley
floors and the very shallow and shallow Pastura soils on
uplands. In some areas the Gabaldon and Darvey soils
are along the Hondo and Ruidoso Rivers.

This unit is used mainly for livestock grazing and
wildlife habitat. Some areas of the minor soils along the
Hondo and Ruidoso Rivers are used for cultivated crops.
The main limitations for livestock grazing are limited
rooting depth, the areas of Rock outcrop, and very steep
slope.

This unit supports a characteristic wildlife community
that includes mule deer, Barbary sheep, bobcat, kit fox,
ringtail, desert cottontail, rock squirrel, white-throated
woodrat, huspid cotton rat, rock mouse, golden eagle,
prairie falcon, Swainson’s hawk, roadrunner, scrub jay,
Cassin’s kingbird, scaled quail, white-throated swift, rock
wren, red-spotted toad, Texas horned lizard, mountain
patchnose snake, and western rattlesnake.

The minor soils along the Hondo and Ruidoso Rivers
support tall, deciduous riparian trees that are associated
with wet soils. Irrigated crops are grown in several areas.
The riparian plant communities provide habitat for a large
and diverse wildlife population that includes both nesting
and migrating birds. The cropland is a seasonal source
of food that attracts wildlife, particularly birds. Waterfowl,
shore birds, marsh birds, and other wetland wildlife
inhabit areas of streams, ponds, or marshes.

3. Pastura-Deama-Darvey

Very shallow, shallow, and very deep, well drained,
nearly level to moderately sloping soils; on hills, mesa
sides, piedmonts, and valley sides

This map unit is in the northeastern part of the survey
area. Slope is dominantly 0 to 15 percent but ranges to
30 percent. The vegetation is mainly short and mid
grasses. Elevation is dominantly 4,500 to 6,500 feet but
ranges to 7,000 feet. The average annual precipitation is
12 to 17 inches, the average annual air temperature is
45 to 57 degrees F, and the average frost-free season is
dominantly 150 to 190 days but ranges to 130 days.

Soil survey

This unit makes up about 41 percent of the survey
area. It is about 28 percent Pastura soils, about 27
percent Deama soils, and about 16 percent Darvey and
similar soils. The remaining 29 percent is components of
minor extent.

Pastura soils are uplands. These soils are very shallow
and shallow and are well drained. They formed in
alluvium derived dominantly from limestone. The upper 2
inches of the surface layer is brown loam, and the lower
5 inches is brown clay loam. The substratum is brown
gravelly clay loam about 6 inches thick. Indurated caliche
is at a depth of 13 inches.

Deama soils are on hills and mesas. These soils are
very shallow and shallow and are well drained. They
formed in material derived dominantly from limestone.
The surface layer is brown very cobbly loam 7 inches
thick over limestone.

Darvey soils are on piedmonts and valley sides. These
soils are very deep and well drained. They formed in
alluvium derived dominantly from limestone. The surface
layer is dark brown loam 6 inches thick. The subsoil is
brown loam 25 inches thick. The substratum to a depth
of 60 inches or more is pink and light brown loam.

Of minor extent in this unit are the very deep Pena
and Hogadero soils on remnants of valley floors.

This unit is used for livestock grazing and wildlife
habitat. The main limitation for livestock grazing is limited
rooting depth of the Pastura and Deama soils.

This unit supports a characteristic wildlife community
that includes pronghorn antelope, coyote, black-tailed
jackrabbit, ferruginous hawk, white-necked raven,
roadrunner, scaled quail, mourning dove, western
kingbird, horned lark, meadowlark, plains spadefoct toad,
Texas horned lizard, and prairie rattlesnake.

4. Penistaja-Plack-Travessilla

Very shallow, shallow, and very deep, well drained,
nearly level to moderately sloping soils; on valley sides,
ridges, hills, mesas, and piedmonts

This map unit is in the north-central part of the survey
area. Slope is dominantly 2 to 15 percent. The
vegetation is mainly short and mid grasses and scattered
pinyon and juniper. Elevation is 5,000 to 7,000 feet. The
average annual precipitation is 12 to 17 inches, the
average annual air temperature is 45 to 57 degrees F,
and the frost-free season is 150 to 190 days.

This unit makes up about 4 percent of the survey area.
it is about 40 percent Penistaja soils, about 18 percent
Plack soils, and about 15 percent Travessilla and similar
soils. The remaining 27 percent is components of minor
extent.

Penistaja soils are on piedmonts and valley sides.
These soils are very deep and well drained. They formed
in alluvium derived dominantly from sandstone. The
surface layer is brown fine sandy loam 2 inches thick.
The upper 6 inches of the subsoil is brown fine sandy
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loam, and the lower 30 inches is brown and strong
brown sandy clay loam. The substratum to a depth of 60
inches or more is pink fine sandy loam.

Plack soils are on uplands. These soils are shallow
and well drained. They formed in alluvium. The surface
layer is brown loam 11 inches thick over indurated
caliche.

Travessilla soils are on ridges, hills, and mesas. These
soils are very shallow and shallow and are well drained.
They formed in material derived dominantly from
sandstone. The surface layer is pinkish gray gravelly fine
sandy loam 3 inches thick. The substratum is light brown
gravelly fine sandy loam 4 inches thick. Sandstone is at
a depth of 7 inches.

Of minor extent in this unit are the very deep Dioxice
soils in valleys, Rock outcrop on breaks, and the
moderately deep Stroupe soils on hills and mesas.

This unit is used for livestock grazing and wildlife
habitat. The main limitation for livestock grazing is the
limited rooting depth of the Plack and Travessilla soils.

This unit supports a characteristic wildlife community
that includes mule deer, gray fox, porcupine, black-tailed
jackrabbit, spotted ground squirrel, Ord’s kangaroo rat,
southern plains woodrat, pinyon mouse, Swainson’s
hawk, common raven, scrub jay, Cassin’s kingbird,
scaled quail, chipping sparrow, short-horned lizard, and
western rattlesnake.

5. Tortugas-Rock outcrop-Asparas

Very shallow, shallow, and very deep, well drained,
nearly level to extremely steep soils, and Rock outcrop;
in valleys and on hills, piedmonts, ridges, and
mountainsides

This map unit is in the north-central and southeastern
parts of the survey area. Slope is 0 to 75 percent. The
vegetation is mainly pinyon and juniper. Elevation is
dominantly 6,000 to 7,000 feet but ranges to 5,500 feet.
The average annual precipitation is 12 to 17 inches, the
average annual air temperature is 45 to 57 degrees F,
and the average frost-free season is 150 to 190 days.

This unit makes up about 9 percent of the survey area.

It is about 37 percent Tortugas soils, about 19 percent
Rock outcrop, and about 15 percent Asparas and similar
soils. The remaining 29 percent is components of minor
extent.

Tortugas soils are on hills and mountainsides. These
soils are very shallow and shallow and are well drained.
They formed in material derived dominantly from
limestone. The surface layer is dark grayish brown and
grayish brown very cobbly loam 12 inches thick over
limestone.

Rock outcrop consists of areas of exposed limestone
ridges.

Asparas soils are in valleys. These soils are very deep
and well drained. They formed in alluvium derived
dominantly from limestone. The upper 2 inches of the
surface layer is grayish brown loam, and the lower 5

inches is dark grayish brown clay loam. The subsoil is
brown clay loam and loam 27 inches thick. The
substratum to a depth of 60 inches or more is light
brown loam.

Of minor extent in this unit are the moderately deep
Stroupe soils on hills and mountainsides, the very deep
Ruidoso soils in valleys, the very shallow and shallow
Deama and Travessilla soils on hills and mesas, and the
very deep Witt soils in valleys.

This unit is used for livestock grazing, woodland, and
wildlife habitat. The main limitations for livestock grazing
and woodland are very shallow and shallow soil depth
and very steep and extremely steep slope.

This unit supports a characteristic wildlife community
that includes mule deer, bobcat, gray fox, ringtail,
porcupine, desert cottontail, rock squirrel, chipmunk,
white-throated woodrat, pinyon mouse, golden eagle,
Swainson’s hawk, common raven, pinyon jay, Cassin’s
kingbird, scaled quail, chipping sparrow, short-horned
lizard, tree lizard, mountain patchnose snake, and
western rattlesnake.

The included areas in this unit that support deciduous
riparian trees provide habitat for a large and diverse
wildlife population, and the included areas of irrigated
cropland provide seasonal food for large numbers of
birds and other wildlife. This unit provides habitat for
many species of nesting birds and serves as a migration
route for others. Streams, ponds, and marshes provide
habitat for waterfowl, shore birds, marsh birds, and other
wetland wildlife.

6. Tortugas-Witt-Stroupe

Very shallow, shallow, moderately deep, and very deep,
well drained, nearly level to extremely steep soils; in
valleys and on hills, mesas, mountainsides, and breaks

This map unit is in the northwestern part of the survey
area. Slope is 0 to 75 percent. The vegetation on the
Tortugas and Stroupe soils is mainly pinyon and juniper,
and the vegetation on the Witt soils is mainly short and
mid grasses. Elevation is 5,000 to 7,000 feet. The
average annual precipitation is 12 to 17 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free season is 150 to 190 days.

This unit makes up about 4 percent of the survey area.
It is about 39 percent Tortugas and similar soils, about
21 percent Witt and similar soils, and about 15 percent
Stroupe and similar soils. The remaining 25 percent is
components of minor extent.

Tortugas soils are on hills and mountainsides. These
soils are very shallow and shallow and are well drained.
They formed in material derived dominantly from
limestone. The surface layer is dark grayish brown and
grayish brown very cobbly loam 12 inches thick over
limestone.

Witt soils are in valleys. These soils are very deep and
well drained. They formed in alluvium. The surface layer



is brown silt loam 7 inches thick. The subsoil is brown
and light brown silty clay loam 27 inches thick. The
substratum to a depth of 60 inches or more is pink loam.

Stroupe soils are on hills, mesas, and mountainsides.
These soils are moderately deep and well drained. They
formed in sediment derived dominantly from sandstone,
shale, and igneous rock. The surface layer is brown very
cobbly loam 3 inches thick. The upper 5 inches of the
subsoil is brown very cobbly clay loam, and the lower 18
inches is yellowish red very cobbly clay. The substratum
is pink extremely cobbly clay loam 4 inches thick.
Rhyolite is at a depth of 30 inches.

Of minor extent in this unit are the very deep Penistaja
soils on piedmonts and valley sides, Rock outcrop on
breaks and ridges, the very deep Dioxice soils on valley
sides, and the very deep Pajara soils on piedmonts.

This unit is used for livestock grazing and wildlife
habitat. The main limitations for livestock grazing are the
limited rooting depth of the Tortugas soils and the
steepness of slope.

This unit supports mixed pinyon, juniper, and grasses
that provide habitat for a wildlife community that includes
mule deer, gray fox, porcupine, desert cottontail, rock
squirrel, bannertail kangaroo rat, white-throated woodrat,
pinyon mouse, Swainson’s hawk, common raven, scrub
jay, Cassin's kingbird, scaled quail, chipping sparrow,
short-horned lizard, and western rattlesnake.

Solls and Lava flows on uplands and in valleys

This group consists of six map units. It makes up
about 24 percent of the survey area. The soils in this
group are nearly level to extremely steep. The vegetation
is mainly short and mid grasses with areas of pinyon,
juniper, and shrubs. Elevation is 4,500 to 7,500 feet. The
average annual precipitation is mainly 17 to 25 inches
but is as little as 8 inches, the average annual air
temperature is 45 to 60 degrees F, and the frost-free
season is mainly 130 to 210 days but ranges to 100
days.

The soils in this group are very shallow to moderately
deep and very deep and are well drained and somewhat
excessively drained. They formed in material derived
dominantly from limestone, sandstone, gypsum, siltstone,
shale, and acid igneous rock.

This group is used mainly for livestock grazing,
woodland, and wildlife habitat. Some areas are used as
homesites.

7. Mokiak-Reventon-Sampson

Moderately deep and very deep, well drained, nearly
level to extremely steep soils; in valleys and on valley
sides, piedmonts, and mountainsides

This map unit is in the central and southwestern parts
of the survey area. Slope is 0 to 80 percent. The
vegetation is mainly pinyon, juniper, and grass. Elevation
is mainly 5,700 to 7,500 feet but ranges to 4,500 feet.
The average annual precipitation is 12 to 17 inches, the

Soil survey

average annual air temperature is mainly 50 to 57
degrees F but ranges from 45 to 60 degrees F, and the
frost-free season is mainly 150 to 190 days but ranges
to 210 days.

This unit makes up about 6 percent of the survey area.
It is about 28 percent Mokiak and similar soils, about 25
percent Reventon and similar soils, and about 15
percent Sampson and similar soils. The remaining 32
percent is components of minor extent.

Mokiak soils are on mountainsides. These soils are
moderately deep and well drained. They formed in
material derived dominantly from igneous rock. The
surface layer is brown stony loam 9 inches thick. The
upper 7 inches of the subsoil is brown very gravelly clay
loam, and the lower 8 inches is extremely gravelly clay
loam. Acid igneous rock is at a depth of 24 inches.

Reventon soils are on valley sides and piedmonts.
These soils are very deep and well drained. They formed
in alluvium. The surface layer is brown loam 7 inches
thick. The subsoil is brown and strong brown clay loam
33 inches thick. The substratum to a depth of 60 inches
or more is light brown loam.

Sampson soils are on valley floors and valley sides.
These soils are very deep and well drained. They formed
in alluvium derived from mixed sources. The surface
layer is dark brown loam 6 inches thick. The upper 15
inches of the subsoil is dark brown loam, and the lower
26 inches is dark brown clay loam. The substratum to a
depth of 60 inches or more is brown loam.

Of minor extent in this unit are Rock outcrop on
mountainsides and breaks, the very shallow and shallow
Lithic Argiustolls on uplands, and the very shallow and
shallow Plack soils on uplands and remnants of old
landforms in valleys.

This unit is used for livestock grazing, woodland, and
wildlife habitat. The main limitation for livestock grazing
and woodland is the steepness of slope.

This unit supports a characteristic wildlife community
that includes mule deer, bobcat, gray fox, ringtail,
porcupine, desert cottontail, rock squirrel, chipmunk,
white-throated woodrat, pinyon mouse, golden eagle,
Swainson’s hawk, harlequin quail, pinyon jay, Cassin's
kingbird, scaled quail, chipping sparrow, short-horned
lizard, tree lizard, mountain patchnose snake, and black-
tailed rattlesnake.

8. Romine-Hightower-Oro Grande

Very shallow to moderately deep and very deep, well
drained, nearly level to extremely steep soils; on ridges,
hills, and alluvial plains and in swales

This map unit is in the south-central part of the survey
area. Slope is 0 to 75 percent. The vegetation is mainly
pinyon, juniper, and grass. Elevation is mainly 6,300 to
7,000 feet but ranges from 5,700 to 7,500 feet. The
average annual precipitation is mainly 14 to 18 inches
but ranges to 25 inches, the average annual air
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temperature is 45 to 56 degrees F, and the frost-free
season is mainly 130 to 160 days but ranges to 100
days.

This unit makes up about 3 percent of the survey area.
It is about 40 percent Romine and similar soils, about 24
percent Hightower and similar soils, and about 15
percent Oro Grande and similar soils. The remaining 21
percent is components of minor extent.

Romine soils are on dissected alluvial plains. These
soils are very deep and well drained. They formed in
alluvium. The surface layer is grayish brown extremely
gravelly loam 9 inches thick. The upper 6 inches of the
subsoil is brown very cobbly loam, and the lower 8
inches is light yellowish brown very cobbly clay loam.
The substratum to a depth of 60 inches or more is
brownish yellow extremely cobbly loam.

Hightower soils are on uplands and in swales. These
soils are moderately deep and well drained. They formed
in residuum and local alluvium derived dominantly from
sandstone, andesite, and shale. The upper 3 inches of
the surface layer is brown loam, and the lower 12 inches
is brown clay loam. The subsoil is brown clay loam 10
inches thick. Andesite is at a depth of 25 inches.

Oro Grande soils are on ridges and hills and in swales.
These soils are very shallow and shallow and are well
drained. They formed in material derived dominantly from
sandstone and from andesite and other acid igneous
rock. The surface layer is dark grayish brown very cobbly
clay loam 8 inches thick. The substratum is yellowish
brown extremely cobbly clay loam 9 inches thick.
Andesite is at a depth of 17 inches.

Of minor extent in this unit are Rock outcrop on
breaks and ridges and the very shallow and shallow
Plack soils on upland remnants in valleys.

This unit is used for livestock grazing, woodland,
homesites, and wildlife habitat. The main limitations are
the very shallow and shallow depth of the Oro Grande
soils and the steepness of slope.

This unit supports a unique wildlife community that
includes elk, deer, mountain lion, black bear, gray fox,
porcupine, chipmunk, desert cottontail, red squirrel, rock
squirrel, white-throated woodrat, pinyon mouse, red-
tailed hawk, Cooper’s hawk, great horned owl, turkey,
harlequin quail, band-tailed pigeon, scrub jay,
meadowlark, chestnut-collared longspur, woodpecker,
hummingbird, tiger salamander, short-horned lizard, tree
lizard, mountain patchnose snake, garter snake, and
black-tailed rattlesnake.

Areas of this unit that support deciduous riparian forest
are on the flood plains of Eagle, Little, and Bonita
Creeks and are commonly in areas of wet soils. In
addition to the wildlife noted above, they provide habitat
for many species of nesting birds and migration routes
for others. Streams, ponds, lakes, and marshes provide
habitat for waterfowl, shore birds, marsh birds, and other
wetland wildlife.

9. Tulargo-Harvey-Clovis

Very deep, well drained, nearly level to gently sloping
soils; on piedmonts and valley sides

This map unit is in the southwestern part of the survey
area. Slope is 0 to 8 percent. The vegetation is mainly
short and mid grasses. Elevation is mainly 5,200 to
6,500 feet but ranges from 4,500 to 7,000 feet. The
average annual precipitation is mainly 12 to 16 inches
but ranges from 11 to 17 inches, the average annual air
temperature is 45 to 57 degrees F, and the frost-free
season is mainly 150 to 190 days but ranges to 200
days.

This unit makes up about 6 percent of the survey area.
it is about 32 percent Tulargo and similar soils, about 25
percent Harvey and similar soils, and about 19 percent
Clovis and similar soils. The remaining 24 percent is
components of minor extent.

Tulargo soils are on piedmonts. These soils are very
deep and well drained. They formed in alluvium derived
dominantly from gypsiferous material. The surface layer
is yellowish brown loam 15 inches thick. The upper 6
inches of the subsoil is light brown loam, and the lower
19 inches is pink clay loam. The upper 8 inches of the
substratum is pink loam, and the lower part to a depth of
60 inches or more is light brown gravelly loam.

Harvey soils are on piedmonts and valley sides. These
soils are very deep and well drained. They formed in
alluvium derived dominantly from limestone. The surface
layer is brown loam 6 inches thick. The subsoil is pinkish
gray clay loam 5 inches thick. The upper 22 inches of
the substratum is pinkish gray and pink clay loam, and
the lower part to a depth of 60 inches or more is light
brown loam.

Clovis soils are on piedmonts and valley sides. These
soils are very deep and well drained. They formed in
alluvium derived from mixed sources. The surface layer
is reddish brown loam 2 inches thick. The subsoil is
reddish brown and brown clay loam 14 inches thick. The
substratum to a depth of 60 inches or more is pink and
reddish yellow clay loam.

Of minor extent in this unit are the very shallow and
shallow Pastura, Tortugas, and Deama soils on hills, the
very shallow and shallow Plack soils on upland
remnants in valleys, and the very deep Penistaja and
Pena soils on valley sides and piedmonts.

This unit is used for livestock grazing and wildlife
habitat. It has few limitations for these uses.

This unit supports a characteristic wildlife community
that is typical of that of rolling plains grassiand. The
wildlife includes pronghorn antelope, coyote, black-tailed
jackrabbit, ferruginous hawk, common raven, roadrunner,
Gambel’s quail, mourning dove, Cassin’s kingbird,
horned lark, meadowlark, plains spadefoot toad, round-
tailed horned lizard, and prairie rattlesnake.
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10. Lava flows

Geologically recent basalt lava

This map unit is in the southwestern part of the survey
area. The vegetation is mainly scattered juniper and
shrubs growing in crevices filled with eolian soil material.
Elevation is 5,000 to 5,700 feet.

This unit makes up about 1 percent of the survey area.

It is nearly 100 percent lava flows.

This unit is used for wildlife habitat.

This unit consists entirely of the Carrizozo Malpais. It
provides habitat that supports a unique wildlife
community that includes mule deer, bobcat, ringtail, rock
squirrel, Apache pocket mouse, ferruginous hawk, white-
necked woodrat, roadrunner, Gambel's quail, scrub jay,
ash-throated flycatcher, chipping sparrow, loggerhead
shrike, red-spotted toad, crevice spiny lizard, and
western rattlesnake. Some species of wildlife on this unit
have adapted to the black basalt by developing a darker
coat or skin color.

11. Malargo-Lozier-Bluepoint

Very shallow, shallow, and very deep, well drained and
somewhat excessively drained, nearly level to extremely
steep soils; on hills and piedmonts

This map unit is in the southwestern part of the survey
area. Slope is 0 to 75 percent. The vegetation is mainly
short and mid grasses. Elevation is mainly 4,500 to
6,000 feet but ranges to 7,200 feet. The average annual
precipitation is 8 to 11 inches, the average annual air
temperature is 57 to 60 degrees F, and the frost-free
season is 190 to 210 days.

This unit makes up about 3 percent of the survey area.

It is about 32 percent Malargo and similar soils, about 22
percent Lozier soils, and about 18 percent Bluepoint and
similar soils. The remaining 28 percent is components of
minor extent.

Malargo soils are in swales and interdunal areas on
piedmonts. These soils are very deep and well drained.
They formed in alluvium derived from mixed sources.
The surface layer is light brown loam 4 inches thick. The
subsoil is pink and light reddish brown loam 21 inches
thick. The upper 24 inches of the substratum is reddish
yellow loam, and the lower part to a depth of 60 inches
or more is pink fine sandy loam.

Lozier soils are on hills. These soils are very shallow
and shallow and are well drained. They formed in
material derived dominantly from limestone. The upper §
inches of the surface layer is pale brown very gravelly
loam, and the lower part to a depth of 13 inches is pale
brown extremely gravelly loam. Limestone is at a depth
of 13 inches.

Bluepoint soils are on dunes on piedmonts. These
soils are very deep and somewhat excessively drained.
They formed in sediment derived dominantly from sand-
stone. The surface layer is light brown loamy fine sand
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4 inches thick. The substratum to a depth of 60 inches
or more is light brown loamy fine sand.

Of minor extent in this unit are the very shallow and
shallow Lithic Argiustolls on uplands and Rock outcrop
on breaks.

This unit is used for livestock grazing and wildlife
habitat. The main limitations for livestock grazing are the
limited rooting depth of the Lozier soils and the slope.

This unit supports a characteristic wildlife community
that includes mule deer, kit fox, black-tailed jackrabbit,
spotted ground squirrel, Ord’'s kangaroo rat, ferruginous
hawk, white-necked raven, roadrunner, Gambel's qualil,
mourning dove, western kingbird, horned lark,
meadowlark, western box turtle, hognose snake, and
western diamondback rattlesnake.

12. Gabaldon-Sharps-Rance

Moderately deep and very deep, well drained, nearly
level to gently sloping soils; on uplands, valley floors,
and stream terraces

This map unit is in the west-central part of the survey
area. Slope is mainly 0 to 5 percent but ranges to 15
percent. The vegetation is mainly short and mid grasses.
Elevation is mainly 5,000 to 6,500 feet but ranges to
7,000 feet. The average annual precipitation is 12 to
17 inches, the average annual air temperature is 45 to 56
degrees F, and the frost-free season is 150 to 190 days.

This unit makes up about 5 percent of the survey
area. It is about 27 percent Gabaldon and similar soils,
about 21 percent Sharps and similar soils, and about 15
percent Rance soils. The remaining 37 percent is
components of minor extent.

Gabaldon soils are on valley floors and stream
terraces. These soils are very deep and well drained.
They formed in alluvium. The upper 8 inches of the
surface layer is brown silt loam, and the lower 13 inches
is dark brown loam. The subsoil is dark grayish brown
loam 33 inches thick. The substratum to a depth of 60
inches or more is brown silty clay loam.

Sharps soils are on uplands. These soils. are
moderately deep and well drained. They formed in
material derived dominantly from shale and siltstone.
The surface layer is reddish brown silt loam 4 inches
thick. The subsoil is red and light red silty clay loam 18
inches thick. The substratum is light reddish brown silty
clay loam 8 inches thick. Layered shale and siltstone are
at a depth of 30 inches.

Rance soils are on uplands. These soils are
moderately deep and well drained. They formed in
material derived dominantly from gypsum. The surface
layer is pale brown silt loam 7 inches thick. The next
layer is very pale brown loam 17 inches thick. White
gypsiferous shale is at a depth of 24 inches.

Of minor extent in this unit are the very shallow and
shallow Travessilla soils on ridges, hills, and mesas,
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Rock outcrop on ridges and breaks, and the shallow
Tanbark soils on hills.

This unit is used for livestock grazing and wildlife
habitat. It has few limitations for these uses.

This unit supports a characteristic wildlife community
that is typical of undulating grasslands. It includes
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pronghorn antelope, coyote, black-tailed jackrabbit,
ferruginous hawk, common raven, roadrunner, scaled
quail, mourning dove, Cassin’s kingbird, horned lark,
meadowlark, plains spadefoot toad, round-tailed horned
lizard, and prairie rattlesnake.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soif
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Reventon loam, 0 to 3
percent slopes, is one of several phases in the Reventon
series.

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

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Nogal-Rock outcrop complex, moderately
steep, is an example.

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

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

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

This survey was mapped at two levels of intensity, or
detail. The more detailed part is identified by narrowly
defined units and the less detailed part is identified by
broadly defined units. In the narrowly defined units the
soil delineation boundaries were plotted and verified at
closely spaced intervals. In the broadly defined units the
soil delineation boundaries were plotted and verified by
some observations. The intensity of mapping was based
on the anticipated long-term use of the survey, and the
map units were designed to meet the needs for that use.
On the soil map legend at the back of this survey the
narrowly defined units are identified by an asterisk
following the map unit name.

Table 2 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

map unit descriptions

1—Andergeorge-Darvey-Asparas association,
gently sloping. This map unit is on piedmonts. Slope is
0 to 5 percent. Areas are irregular in shape and are
1,000 to 5,000 acres in size. The native vegetation is
mainly short and mid grasses (fig. 1). Elevation is 5,200
to 6,200 feet. The average annual precipitation is 12 to
17 inches, the average annual air temperature is 45 to
56 degrees F, and the average frost-free period is 150 to
190 days.
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Figure 1.—Area of Andergeorge-Darvey-Asparas assoclation, gently sloping.

This unit is 45 percent Andergeorge gravelly fine
sandy loam, 0 to 5 percent slopes; 20 percent Darvey
loam, 0 to 5 percent slopes; and 15 percent Asparas
loam, 0 to 3 percent slopes. The Andergeorge soil is on
gravelly knobs and ridges, the Darvey soil is on valley
sides, and the Asparas soil is in swales.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Tulargo soils on valley sides, Harvey
soils on ridges, Reventon soils in swales, and Gabaldon
soils on valley floors. Included areas make up about 20
percent of the total acreage.

The Andergeorge soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is brown gravelly fine sandy loam about
5 inches thick. The next layer is light yellowish brown
extremely gravelly loam about 4 inches thick. The upper
13 inches of the substratum is very pale brown very

gravelly loam, and the lower part to a depth of 60 inches
or more is white and pink very gravelly sandy loam and
extremely gravelly sandy loam.

Permeability of the Andergeorge soil is moderately
rapid. Effective rooting depth is 60 inches or more.
Available water capacity is low. Runoff is medium, and
the hazard of water erosion is moderate. The hazard of
soil blowing is high.

The Darvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is dark brown loam about 6
inches thick. The subsoil is brown loam about 25 inches
thick. The upper 7 inches of the substratum is pink loam,
and the lower part to a depth of 60 inches or more is
light brown loam.

Permeability of the Darvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is very high. Runoff is medium, and the hazard
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of water erosion is moderate. The hazard of soil blowing
is high.

The Asparas soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the upper 2 inches of the surface layer is
grayish brown loam and the lower 5 inches is dark grayish
brown clay loam. The upper 17 inches of the subsoil is
brown clay loam, and the lower 10 inches is brown loam.
The substratum to a depth of 60 inches or more is light
brown loam.

Permeability of the Asparas soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Andergeorge soil
is mainly black grama, winterfat, and sideoats grama.
The potential plant community on the Darvey and
Asparas soils is mainly blue grama, galleta, vine-
mesquite, and western wheatgrass. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in threeawn, ring
muhly, broom snakeweed, and burrograss, which
normally occur in small amounts in the potential plant
community. Grazing management should be designed to
increase the productivity and reproduction of black
grama, sideoats grama, winterfat, and vine-mesquite.
Rangeland improvement practices such as pipelines for
providing stock water, fences, and water impoundments
are difficult to apply on the Andergeorge soil because of
the cobbles in the soil profile.

The average annual production of air-dry vegetation on
this unit ranges from 1,150 pounds per acre in favorable
years to 400 pounds in unfavorable years.

2—Bernal gravelly loam, 3 to 15 percent slopes.
This shallow, well drained soil is on broad ridges and
mesas. It formed in material derived dominantly from
sandstone. Areas are irregular in shape and are 10 to
250 acres in size. The native vegetation is mainly pinyon
and oneseed juniper. Elevation is 6,300 to 7,000 feet.
The average annual precipitation is 14 to 18 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 130 to 160 days.

Typically, the surface layer is brown gravelly loam
about 4 inches thick. The upper 8 inches of the subsoil
is brown gravelly clay loam, and the lower 5 inches is
brown gravelly loam. Sandstone is at a depth of 17
inches.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Stroupe
soils on the steeper slopes, Rock outcrop on ridges, and
Hightower and Reventon soils in swales. Included areas
make up about 20 percent of the total acreage.
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Permeability of this Bernal soil is moderate. Effective
rooting depth is 10 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on this unit is mainly
sideoats grama, plains lovegrass, little bluestem, and
spike muhly. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in blue grama, threeawn, oneseed juniper, and
wavyleaf oak, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of sideoats grama, little bluestem, and
plains lovegrass. The unit can support scattered juniper
and pinyon. The unit is poorly suited to rangeland
improvement practices such as pipelines for providing
stock water, fences, and mechanical brush management
because of the shallow depth to sandstone.

The average annual production of air-dry vegetation on
this unit ranges from 1,150 pounds per acre in favorable
years to 500 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are the shallow depth to bedrock and
moderate permeability. The shallow depth to bedrock
limits the installation of septic tank systems and the
construction of streets and dwellings. Cuts needed to
provide essentially level building sites can expose
bedrock.

3—Blakeney-Arch assoclation, moderately
undulating. This map unit is on uplands. Slope is 0 to 8
percent. Areas are irregular in shape and are 500 to
10,000 acres in size. The native vegetation is mainly mid
and short grasses. Elevation is 4,000 to 4,700 feet. The
average annual precipitation is 12 to 14 inches, the
average annual air temperature is 57 to 61 degrees F,
and the average frost-free period is 180 to 200 days.

This unit is 60 percent Blakeney fine sandy loam, O to
5 percent slopes, and 20 percent Arch sandy loam, 1 to
8 percent slopes.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Ector soils on hills. Included areas
make up about 20 percent of the total acreage.

The Blakeney soil is shallow and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is brown fine sandy loam
about 3 inches thick. The subsoil is pale brown fine
sandy loam about 10 inches thick over indurated caliche.

Permeability of the Blakeney soil is moderately rapid.
Effective rooting depth is 12 to 20 inches. Available
water capacity is very low. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high.
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The Arch soil is very deep and well drained. It formed
in sediment derived from mixed sources. Typically, the
surface layer is brown sandy loam about 8 inches thick.
The subsoil is light yellowish brown loam about 10
inches thick. The upper 21 inches of the substratum is
white loam, and the lower part to a depth of 60 inches or
more is light yellowish brown sandy loam.

Permeability of the Arch soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Blakeney soil is
mainly sideoats grama, black grama, New Mexico
feathergrass, and blue grama. The potential plant
community on the Arch soil is mainly black grama,
winterfat, blue grama, and sideoats grama. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in sand dropseed,
threeawn, broom snakeweed, and annual forbs, which
normally occur in small amounts in the potential plant
community. Grazing management should be designed to
increase the productivity and reproduction of black
grama, sideoats grama, winterfat, and New Mexico
feathergrass. Rangeland improvement practices such as
pipelines for providing stock water, fences, and water
impoundments are difficult to apply on the Blakeney soil
because of the shallow depth to caliche. Adequate
residue and litter must be maintained on this unit to
control soil blowing and reduce damage to young plants.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 300 pounds in unfavorable years.

4—Clovis-Harvey association, gently sloping. This
map unit is on piedmonts and valley sides. Slope is 0 to
5 percent. Areas are irregular in shape and are 500 to
5,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 5,000 to 6,500 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 40 percent Clovis fine sandy loam, O to 5
percent slopes, and 35 percent Harvey fine sandy loam,
0 to 5 percent slopes. The Clovis soil is on piedmonts
and lower valley sides, and the Harvey soil is on upper
valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Pastura soils on ridges, Darvey soils
between Clovis and Harvey soils on valley sides, and
Penistaja soils in swales. Included areas make up about
25 percent of the total acreage.

The Clovis soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
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surface layer is brown fine sandy loam about 4 inches
thick. The subsoil is reddish brown clay loam about 16
inches thick. The upper 14 inches of the substratum is
pink loam, and the lower part to a depth of 60 inches or
more is reddish yellow loam.

Permeability of the Clovis soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

The Harvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is brown fine sandy loam
about 5 inches. thick. The subsoil is brown toam about 12
inches thick. The substratum to a depth of 60 inches or
more is pink loam.

Permeability of the Harvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
black grama, sideoats grama, blue grama, and little
bluestem. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in sand dropseed, threeawn, yucca, and
buckwheat, which normally occur in smalt amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of sideoats grama, black grama, and little
bluestem. Adequate residue and litter must be
maintained on this unit to control soil blowing and reduce
damage to young plants.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 300 pounds in unfavorable years.

5—Clovis-Harvey assoclation, loam surface, gently
sloping. This map unit is on piedmonts and valley sides.
Slope is 0 to 5 percent. Areas are irregular in shape and
are 1,000 to 8,000 acres in size. The native vegetation is
mainly short and mid grasses. Elevation is 5,000 to
6,000 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 150 to
190 days.

This unit is 60 percent Clovis loam, 0 to 5 percent
slopes, and 20 percent Harvey loam, 0 to 5 percent
slopes. The Clovis soil is on piedmonts and uplands, and
the Harvey soil is on piedmonts and valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Darvey soils on valley sides, Sharps
soils on shale knobs, Penistaja soils in sandy areas, and
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Pena soils in gravelly areas. Included areas make up
about 20 percent of the total acreage.

The Clovis soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is reddish brown loam about 2 inches thick.
The subsoil is reddish brown clay loam about 14 inches
thick. The upper 19 inches of the substratum is pink clay
foam, and the lower part to a depth of 60 inches or more
is reddish yellow clay loam.

Permeability of the Clovis soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate.

The Harvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is brown loam about 4 inches
thick. The subsoil is brown loam about 11 inches thick.
The substratum to a depth of 60 inches or more is pink
clay loam.

Permeability of the Harvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is slow, and the hazard of water
erosion is slight. The hazard of soil blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Clovis soil is
mainly blue grama, galleta, bottlebrush squirreltail, and
western wheatgrass. The potential plant community on
the Harvey soil is mainly black grama, winterfat, and
sideoats grama. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, ring muhly, broom snakeweed, and
walkingstick cholla, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama,
winterfat, and black grama. Rangeland seeding is
suitable if the rangeland is in poor condition.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 300 pounds in unfavorable years.

6—Clovis-Pastura association, gently sloping. This
map unit is on uplands. Slope is 0 to 8 percent. Areas
are irregular in shape and are 500 to 3,000 acres in size.
The native vegetation is mainly short and mid grasses.
Elevation is 4,500 to 5,500 feet. The average annual
precipitation is 12 to 16 inches, the average annual air
temperature is 53 to 57 degrees F, and the average
frost-free period is 150 to 190 days.

This unit is 50 percent Clovis loam, 0 to 5 percent
slopes, and 35 percent Pastura loam, 0 to 8 percent
slopes.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Harvey soils on valley sides and
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Gabaldon soils on valley floors. Included areas make up
about 15 percent of the total acreage.

The Clovis soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is reddish brown loam about 2 inches thick.
The subsoil is reddish brown clay loam about 14 inches
thick. The upper 19 inches of the substratum is pink clay
loam, and the lower part to a depth of 60 inches or more
is reddish yellow clay loam.

Permeability of the Clovis soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate.

The Pastura soil is very shallow and shallow and is
well drained. It formed in alluvium derived dominantly
from limestone. Typically, the upper 2 inches of the
surface layer is brown loam and the lower 5 inches is
brown clay loam. The substratum is brown gravelly clay
loam about 6 inches thick over indurated caliche.

Permeability of the Pastura soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Clovis soil is
mainly blue grama, galleta, western wheatgrass, and
bottlebrush squirreltail. The potential plant community on
the Pastura soil is mainly sideoats grama, New Mexico
feathergrass, black grama, and blue grama. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in ring muhly, broom
snakeweed, and threeawn, which normally occur in small
amounts in the potential plant commuity. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama, western
wheatgrass, and black grama. Rangeland improvement
practices such as fences, pipelines to provide stock
water, and water impoundments are difficult to apply on
the Pastura soil because of shallow and very shallow
depth to caliche.

The average annual production of air-dry vegetation
ranges from 1,200 pounds per acre in favorable years to
300 pounds in unfavorable years.

7—Cumulic Haplustolls, gently sloping. These deep,
well drained soils are on valley bottoms. They formed in
alluvium derived from mixed sources. Slope is 0 to 8
percent. Areas are long and narrow and are 25 to 300
acres. The native vegetation is mainly short grasses, mid
grasses, and trees. Elevation is 6,300 to 7,100 feet. The
average annual precipitation is 16 to 24 inches, the
average annual air temperature is 45 to 54 degrees F,
and the average frost-free period is 100 to 140 days.

No single profile of Cumulic Haplustolls is typical, but
one commonly observed in the survey area has a
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surface layer of dark grayish brown gravelly sandy clay
loam about 6 inches thick. The subsoil is dark grayish
brown very gravelly sandy clay loam about 22 inches
thick. The upper 17 inches of the substratum is brown
very gravelly sandy clay loam, and the lower part to a
depth of 60 inches or more is brown extremely gravelly
sandy loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Ruidoso soils on valley bottoms,
many cuts and fills, and paved areas. Included areas
make up about 25 percent of the total acreage.

Permeability of Cumulic Haplustolls is slow to rapid.
Effective rooting depth is 60 inches or more. Available
water capacity is moderate to very high. Runoff is
medium, and the hazard of water erosion is moderate.
The hazard of soil blowing is slight to high. These soils
are subject to flooding during prolonged, high-intensity
storms. Channeling and deposition are common along
streambanks.

This unit is used mainly for homesite development. It
is also used for farming. This unit is so variable that
suitable use and management should be determined by
onsite examination.

Soil survey

8—Darvey-Asparas association, gently sloping.
This map unit is on piedmonts and valley sides (fig. 2).
Slope is 0 to 5 percent. Areas are irregular in shape and
are 300 to 5,000 acres in size. The native vegetation is
mainly short and mid grasses. Elevation is 4,500 to
5,800 feet. The average annual precipitation is 12 to 17
inches, the average annual air temperature is 50 to 57
degrees F, and the average frost-free period is 150 to
190 days.

This unit is 50 percent Darvey loam, 2 to 5 percent
slopes, and 30 percent Asparas loam, 0 to 5 percent
slopes.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Deama and Pastura soils on knobs
and ridges, Dioxice soils on valley sides, and Gabaldon
soils on valley floors. Included areas make up about 20
percent of the total acreage.

The Darvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is dark brown loam about 6
inches thick. The subsoil is brown loam about 25 inches
thick. The upper 7 inches of the substratum is pink loam,

Figure 2.—Area of Darvey-Asparas assoclatlon, gently sloping.
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and the lower part to a depth of 60 inches or more is
light brown loam.

Permeability of the Darvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is very high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

The Asparas soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the upper 2 inches of the surface layer is
grayish brown loam and the lower 5 inches is dark
grayish brown clay loam. The upper 17 inches of the
subsoil is brown clay loam, and the lower 10 inches is
brown loam. The substratum to a depth of 60 inches or
more is light brown loam.

Permeability of the Asparas soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Darvey soil is
mainly sideoats grama, blue grama, galleta, and
bottlebrush squirreltail. The average annual production of
air-dry vegetation ranges from 1,200 pounds per acre in
favorable years to 500 pounds in unfavorable years.

The potential plant community on the Asparas soil is
mainly western wheatgrass, vine-mesquite, galleta, and
alkali sacaton. The average annual production of air-dry
vegetation ranges from 1,800 pounds per acre in
favorable years to 900 pounds in unfavorable years.

As the plant community on this unit deteriorates, the
desirable forage plants decrease and there is an
increase in ring muhly, threeawn, mat muhly, and
walkingstick cholla, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass,
sideoats grama, and vine-mesquite.

9—Darvey-Pastura association, gently sloping. This
map unit is on uplands and valley sides. Slope is 0 to 8
percent. Areas are irregular in shape and are 1,000 to
3,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 4,600 to 5,800 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 57 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 50 percent Darvey loam, 1 to 5 percent
slopes, and 35 percent Pastura loam, 0 to 8 percent
slopes. The Darvey soil is on valley sides, and the
Pastura soil is on uplands.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Harvey and Clovis soils on valley
sides, Gabaldon soils on valley floors, and Deama soils
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and exposed gypsum and limestone on ridges. Included
areas make up about 15 percent of the total acreage.

The Darvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is brown loam about 4 inches
thick. The subsoil is yellowish brown and brown loam
about 23 inches thick. The substratum to a depth of 60
inches or more is pink and light brown loam.

Permeability of the Darvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is very high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

The Pastura soil is very shallow and shallow and is
well drained. It formed in alluvium derived dominantly
from limestone. Typically, the upper 2 inches of the
surface layer is brown loam and the lower § inches is
brown clay loam. The substratum is brown gravelly clay
loam about 6 inches thick over indurated caliche.

Permeability of the Pastura soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Darvey soil is
mainly blue grama, galleta, black grama, and sideoats
grama. The potential plant community on the Pastura soil
is mainly sideoats grama, New Mexico feathergrass,
black grama, and blue grama. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in threeawn, broom snakeweed, and
ring muhly, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of sideoats grama, black grama, and New
Mexico feathergrass. Rangeland improvement practices
such as pipelines for providing stock water, fences, and
water impoundments are difficult to apply on the Pastura
soil because of the shallow and very shallow depth to
caliche.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 300 pounds in unfavorable years.

10—Deacon loam, 0 to 8 percent slopes. This very
deep, well drained soil is on uplands. It formed in
alluvium derived dominantly from sedimentary rock.
Areas are irregular in shape and are 10 to 200 acres in
size. The native vegetation is mainly short and mid
grasses. Elevation is 5,700 to 7,000 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 130 to 160 days.

Typically, the surface layer is brown loam about 10
inches thick. The subsoil is brown loam about 15 inches
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thick. The substratum to a depth of 60 inches or more is
light brown loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Reventon soils on valley floors,
Dioxice soils on uplands, and Tortugas soils on knolls
and ridges. Included areas make up about 15 percent of
the total acreage.

Permeability of this Deacon soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high.

This unit is used for livestock grazing and homesite
development.

The potential plant community on this unit is mainly
blue grama, bottlebrush squirreltail, vine-mesquite, and
galleta. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in ear muhly, sand dropseed, threeawn, and
broom snakeweed, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of vine-mesquite,
bottlebrush squirreltail, galleta, and blue grama.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 450 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are the moderately slow permeability and
shrink-swell potential. The moderately slow permeability
limits the operation of septic tank absorption fields.
Buildings and roads should be designed to offset the
effects of shrinking and swelling.

11—Deama very cobbly loam, moderately sloping.
This very shallow and shallow, well drained soil is on
uplands. It formed in material derived dominantly from
limestone. Siope is 0 to 15 percent. Areas are irregular
in shape and are 500 to 2,000 acres in size. The native
vegetation is mainly short and mid grasses. Elevation is
4,600 to 5,800 feet. The average annual precipitation is
12 to 16 inches, the average annual air temperature is
45 to 57 degrees F, and the average frost-free period is
150 to 190 days.

Typically, the surface layer is brown very cobbly loam
about 7 inches thick over limestone.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Harvey and
Darvey soils on valley sides, Gabaldon soils on valley
floors, and limestone and gypsum outcrops on ridges
and breaks. Included areas make up about 25 percent of
the total acreage.

Permeability of this Deama soil is moderate. Effective
rooting depth is 7 to 20 inches. Available water capacity
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is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, New Mexico feathergrass, black grama,
and plains lovegrass. The unit can support scattered
oneseed juniper. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in threeawn, broom snakeweed, and ring muhly,
which normally occur in small amounts in the potential
plant community. Grazing management should be
designed to increase the productivity and reproduction of
sideoats grama, New Mexico feathergrass, and black
grama. The Deama soil is poorly suited to rangeland
improvement practices such as pipelines for providing
stock water, fences, and water impoundments because
of the shallow and very shallow depth to limestone.

The average annual production of air-dry vegetation
ranges from 1,100 pounds per acre in favorable years to
300 pounds in unfavorable years.

12—Deama-Pastura assoclation, moderately
undulating. This map unit is on uplands. Slope is 0 to 8
percent. Areas are irregular in shape and are 1,000 to
5,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 4,500 to 6,500 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 40 percent Deama very cobbly loam, O to 8
percent slopes, and 30 percent Pastura loam, 0 to 8
percent slopes.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Harvey and
Darvey soils on valley sides, gypsum outcrops on edges
of sinkholes, limestone outcrops on ridges, and
sinkholes. Included areas make up about 30 percent of
the total acreage.

The Deama soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the Deama soil is brown very
cobbly loam about 7 inches deep over limestone.

Permeability of the Deama soil is moderate. Effective
rooting depth is 7 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Pastura soil is very shallow and shallow and is
well drained. It formed in alluvium derived dominantly
from limestone. Typically, the upper 2 inches of the
surface layer is brown loam and the lower 5 inches is
brown clay loam. The substratum is brown gravelly clay
loam about 6 inches thick over indurated caliche.

Permeability of the Pastura soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
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is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, New Mexico feathergrass, black grama,
and plains lovegrass. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in threeawn, broom snakeweed, and
sacahuista, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of sideoats grama, black grama, and New
Mexico feathergrass. This unit is poorly suited to
rangeland improvement practices such as fences, water
impoundments, and pipelines for providing stock water
because of the shallow and very shallow depth. The
average annual production of air-dry vegetation on this
unit ranges from 1,100 pounds per acre in favorable
years to 300 pounds in unfavorable years.

13—Deama-Pastura assoclation, moderately
sloping. This map unit is on uplands. Slope is 0 to 15
percent. Areas are irregular in shape and are 500 to
10,000 acres in size. The native vegetation is mainly
short and mid grasses. Elevation is 4,600 to 6,500 feet.
The average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 57 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 40 percent Deama very cobbly loam, 0 to
15 percent slopes, and 35 percent Pastura loam, 1 to 9
percent slopes. The Deama and Pastura soils are on
uplands.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Harvey and
Darvey soils on valley sides, Gabaldon soils on valley
floors, Rock outcrop on ridges, and a few sinkholes.
Included areas make up about 25 percent of the total
acreage.

The Deama soil is very shallow and shallow and is
well drained. it formed in material derived dominantly
from limestone. Typically, the Deama soil is brown very
cobbly loam about 7 inches deep over limestone.

Permeability of the Deama soil is moderate. Effective
rooting depth is 7 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Pastura soil is very shallow and shallow and is
waell drained. It formed in alluvium derived dominantly
from limestone. Typically, the upper 2 inches of the
surface layer is brown loam and the lower 5 inches is
brown clay loam. The substratum is brown gravelly clay
loam about 6 inches thick over indurated caliche.

Permeability of the Pastura soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
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is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, New Mexico feathergrass, plains
lovegrass, and black grama. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in threeawn, broom snakeweed, and
ring muhly, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of sideoats grama, New Mexico
feathergrass, and black grama. This unit is poorly suited
to rangeland improvement practices such as pipelines
for providing stock water, fences, and water
impoundments because of the shallow and very shallow
depth.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 300 pounds in unfavorable years.

14—Deama-Rock outcrop assoclation, very steep.
This map unit is on hills and breaks. Slope is 15 to 50
percent. Areas are irregular in shape and are 1,000 to
5,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 4,500 to 6,000 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 60 percent Deama very cobbly loam, 15 to
50 percent slopes, and 20 percent Rock outcrop of
limestone. The Deama soil is on hills, and Rock outcrop
is on breaks.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Harvey, Dioxice, and Pena soils on
hillsides and Pastura soils on summits. Included areas
make up about 20 percent of the total acreage.

The Deama soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the Deama soil is brown very
cobbly loam about 7 inches deep over limestone.

Permeability of the Deama soil is moderate. Effective
rooting depth is 7 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed limestone.
Surface runoff is rapid.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, New Mexico feathergrass, plains
lovegrass, and little bluestem. The unit can support
scattered oneseed juniper. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in threeawn, curlyleaf muhly, and
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catclaw acacia, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of plains lovegrass, sideoats grama, and
little bluestem. This unit is poorly suited to rangeland
improvement practices such as fences, pipelines for
providing stock water, water impoundment facilities, and
mechanical brush management because of the shallow
and very shallow depth to bedrock and steepness of
slope.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 300 pounds in unfavorable years.

15—Dioxice loam, 2 to 5 percent slopes. This very
deep, well drained soil is on valley sides. It formed in old
alluvium derived from mixed sources. Areas are irregular
in shape and are 20 to 250 acres in size. The native
vegetation is mainly short and mid grasses. Elevation is
6,300 to 7,000 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
45 to 56 degrees F, and the average frost-free period is
130 to 160 days.

Typically, the surface layer is brown loam about 11
inches thick. The upper 15 inches of the subsoil is pale
brown clay loam, and the iower 8 inches is light
yellowish brown loam. The substratum to a depth of 60
inches or more is very pale brown loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Reventon soils in swales, Deacon
soils on valley sides, and Plack soils in level areas on
uplands. Included areas make up about 10 percent of
the total acreage.

Permeability of this Dioxice soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on this unit is mainly
western wheatgrass, blue grama, galleta, and vine-
mesquite. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, ring muhly, broom snakeweed, and
walkingstick cholla, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass and
vine-mesquite.

The average annual production of air-dry vegetation
ranges from 1,200 pounds per acre in favorable years to
450 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are the moderately slow permeability and
shrink-swell potential. The moderately slow permeability
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limits the operation of septic tank absorption fields.
Buildings and roads should be designed to offset the
effects of shrinking and swelling.

16—Ector-Kimbrough association, gently sloping.
This map unit is on uplands. Slope is 0 to 8 percent.
Areas are irregular in shape and are 500 to 10,000 acres
in size. The native vegetation is mainly short and mid
grasses. Elevation is 4,000 to 4,500 feet. The average
annual precipitation is 11 to 14 inches, the average
annual air temperature is 57 to 61 degrees F, and the
average frost-free period is 180 to 200 days.

This unit is 55 percent Ector very cobbly loam, 1 to 8
percent slopes, and 30 percent Kimbrough gravelly loam,
0 to 5 percent slopes.

Included in this unit are areas of Rock outcrop and
deeper soils that may or may not be present in all
mapped areas. The Rock outcrop is on ridges and
breaks, and the deeper soils are on sides of ridges.
Included areas make up about 15 percent of the total
acreage.

The Ector soil is very shallow and shallow and is well
drained. It formed in material derived dominantly from
limestone. Typically, the soil is dark grayish brown very
cobbly loam about 7 inches deep over limestone.

Permeability of the Ector soil is moderate. Effective
rooting depth is 4 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Kimbrough soil is very shallow and shallow and is
well drained. It formed in alluvium derived dominantly
from limestone. Typically, the soil is grayish brown and
dark grayish brown gravelly loam about 8 inches deep
over indurated caliche.

Permeability of the Kimbrough soil is moderate.
Effective rooting depth is 4 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

This unit is used for tivestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sidecats grama, black grama, plains lovegrass, and little
bluestem. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, curlyleaf muhly, catclaw acacia,
and sacahuista, which normally occur in small amounts
in the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of sideoats grama, black grama, and plains
lovegrass. Rangeland improvement practices such as
pipelines for providing stock water, fences, and water
impoundments are difficult to apply because of the
shallow and very shallow depth.

The average annual production of air-dry vegetation on
this unit ranges from 950 pounds per acre in favorable
years to 350 pounds in unfavorable years.
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17—Ector-Rock outcrop assoclation, moderately
sloping. This map unit is on uplands. Slope is 1 to 15
percent. Areas are irregular in shape and are 1,000 to
5,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 4,000 to 4,500 feet. The
average annual precipitation is 11 to 14 inches, the
average annual air temperature is 57 to 60 degrees F,
and the average frost-free period is 180 to 200 days.

This unit is 70 percent Ector very cobbly loam, 1 to 15
percent slopes, and 10 percent Rock outcrop.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Kimbrough soils in level areas on
summits and deeper soils in sloping areas. Included
areas make up about 20 percent of the total acreage.

The Ector soail is very shallow and shallow and is well
drained. It formed in material derived dominantly from
limestone. Typically, the Ector soil is dark grayish brown
very cobbly loam about 7 inches deep over limestone.

Permeability of the Ector soil is moderate. Effective
rooting depth is 4 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed limestone.
Surface runoff is rapid.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, black grama, and plains lovegrass. As
the plant community deteriorates, the desirable forage
plants decrease and there is an increase in threeawn,
curlyleaf muhly, and catclaw acacia, which normally
occur in small amounts in the potential plant community.
Grazing management should be designed to increase
the productivity and reproduction of black grama,
sideoats grama, and plains lovegrass. This unit is poorly
suited to rangeland improvement practices such as
fences, pipelines for providing stock water, water
impoundment facilities, and mechanical brush
management because of the shallow and very shallow
depth to bedrock.

The average annual production of air-dry vegetation on
this unit ranges from 950 pounds per acre in favorable
years to 350 pounds in unfavorable years.

18—Ector-Rock outcrop association, moderately
steep. This map unit is on hills. Slope is 15 to 50
percent. Areas are irregular in shape and are 1,000 to
5,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 4,000 to 4,500 feet. The
average annual precipitation is 11 to 14 inches, the
average annual air temperature is 57 to 60 degrees F,
and the average frost-free period is 180 to 200 days.

This unit is 60 percent Ector very cobbly loam, 15 to
50 percent slopes, and 25 percent Rock outcrop.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
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included areas are Kimbrough soils on summits and
deeper soils on sloping hillsides. Included areas make up
about 15 percent of the total acreage.

The Ector soil is very shallow and shallow and is well
drained. It formed in material derived dominantly from
limestone. Typically, the soil is dark grayish brown very
cobbly loam about 7 inches deep over limestone.

Permeability of the Ector soil is moderate. Effective
rooting depth is 4 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed limestone.
Surface runoff is rapid.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, black grama, plains lovegrass, and little
bluestem. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, curlyleaf muhly, and catclaw
acacia, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of black grama, sideoats grama, and plains
lovegrass. This unit is poorly suited to rangeland
improvement practices such as fences, pipelines for
providing stock water, water impoundment facilities, and
mechanical brush management because of the shallow
and very shallow depth to bedrock and steepness of
slope.

The average annual production of air-dry vegetation on
this unit ranges from 950 pounds per acre in favorable
years to 350 pounds in unfavorable years.

19—Gabaldon silt loam, 0 to 2 percent slopes. This
very deep, well drained soil is on valley floors. It formed
in alluvium derived from mixed sources. Areas are long
and narrow or irregular in shape and are 300 to 4,000
acres in size. The native vegetation is mainly mid and
short grasses. Elevation is 5,000 to 6,500 feet. The
average annual precipitation is 12 to 17 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 190 days.

Typically, the surface layer is brown silt loam about 4
inches thick. The upper 12 inches of the subsoil is brown
silty clay loam, and the lower 10 inches is yellowish
brown silt loam. The substratum to a depth of 60 inches
or more is brown loam.

included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Sampson soils on valley floors,
Darvey soils on low terraces, recent gravelly alluvium at
arroyo outlets, and clayey soils in depressional areas.
Included areas make up about 25 percent of the total
acreage.

Permeability of this Gabaldon soil is moderate.
Effective rooting depth is 60 inches or more. Available
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water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high. This soil is subject to frequent, very brief
periods of flooding in summer.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
alkali sacaton, western wheatgrass, vine-mesquite, and
galleta. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in mat muhly, ring muhly, broom snakeweed,
and blue grama, which normally occur in small amounts
in the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of western wheatgrass, vine-mesquite, and
alkali sacaton. This unit receives runoff from adjoining
areas, which increases the production and palatability of
forage. Consequently, it is often excessively grazed.

The average annual production of air-dry vegetation on
this unit ranges from 2,500 pounds per acre in favorable
years to 1,100 pounds in unfavorable years.

20—Gabaldon-Riverwash association, nearly level.
This map unit is on valley floors. Slope is 0 to 3 percent.
Areas are long and narrow and are 1,000 to 5,000 acres.
The vegetation is mainly irrigated crops. Elevation is
4,500 to 6,500 feet. The average annual precipitation is
12 to 17 inches, the average annual air temperature is
45 to 56 degrees F, and the average frost-free period is
150 to 190 days.

This unit is 60 percent Gabaldon silt loam, 0 to 3
percent slopes, and 15 percent Riverwash. The
Gabaldon soil is on valley floors and stream terraces,
and Riverwash is on flood plains and in intermittent
drainageways.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are soils that have more clay than the
Gabaldon soil and are on upper stream terraces, soils
that have a thinner surface layer and are in level areas,
and stratified soils on recent flood plains. Included areas
make up about 25 percent of the total acreage.

The Gabaldon soil is very deep and well drained. it
formed in alluvium derived from mixed sources. Typically,
the upper 8 inches of the surface layer is brown silt loam
and the lower 13 inches is dark brown loam. The subsoil
is dark grayish brown loam about 33 inches thick. The
substratum to a depth of 60 inches or more is brown silty
clay loam.

Permeability of the Gabaldon soil is moderate.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high. This soil is subject to frequent, very brief
periods of flooding in summer.

Riverwash consists of unstabilized stony, cobbly, or
gravelly sediment that is periodically reworked by water.
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It is subject to common, very brief periods of flooding in
summer.

Most areas of this unit are used for irrigated pasture.
Among the other crops grown are orchard fruit and
alfalfa. Some areas are used for home gardens and
riparian wildlife habitat.

The Gabaldon soil is well suited to hay and pasture.
Proper stocking rates, pasture rotation, and restricted
grazing during wet periods help to keep the pasture in
good condition and to protect the soil from erosion.
Grazing when the soil is moist results in compaction of
the surface layer, poor tilth, and.excessive runoff.
Periodic mowing and clipping help to maintain uniform
growth, discourage selective grazing, and reduce clumpy
growth. Leveling helps to insure the uniform application
of water. Fertilizer is needed to insure optimum growth of
grasses and legumes.

The Gabaldon soil is well suited to orchard and annual
crops. Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Most crops respond to nitrogen and phosphorus
fertilizer. In summer, irrigation is needed for maximum
production of most crops. Furrow, border, corrugation,
and sprinkler irrigation systems are suited to this unit. If
sprinkler irrigation is used, water should be applied
slowly to minimize runoff. To avoid overirrigating and
leaching of plant nutrients, applications of irrigation water
should be adjusted to the available water capacity, the
water intake rate, and the crop needs.

21—Gavilan loam, 0 to 8 percent slopes. This very
deep, well drained soil is on mesas and alluvial terraces.
It formed in old gravelly alluvium derived from mixed
sources. Areas are irregular in shape and are 20 to 300
acres in size. The native vegetation is mainly ponderosa
pine and alligator juniper. Elevation is 6,500 to 7,500
feet. The average annual precipitation is 18 to 24 inches,
the average annual air temperature is 45 to 52 degrees
F, and the average frost-free period is 100 to 145 days.

Typically, the surface layer is dark grayish brown loam
about 8 inches thick. The upper 8 inches of the subsoil
is brown gravelly clay loam, and the lower 27 inches is
reddish brown and yellowish red very gravelly clay. The
substratum to a depth of 60 inches or more is pinkish
gray extremely gravelly clay loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Paco and Nolten soils on mesas.
Included areas make up about 10 percent of the total
acreage.

Permeability of this Gavilan soil is slow. Effective
rooting depth is 60 inches or more. Available water
capacity is moderate. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.
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This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

If this unit is used for homesite development, the main
limitations are slow permeability and shrink-swell
potential. Slow permeability limits the operation of septic
tank absorption fields. If buildings are constructed on the
unit, properly designing foundations and footings and
diverting runoff away from buildings help to prevent
structural damage because of shrinking and swelling.

This unit is suited to ponderosa pine. The site index
for ponderosa pine ranges from 51 to 63. Based on a
site index of 60, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 3,570 cubic feet or
14,600 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 46 cubic feet or 177 board feet
(International rule) per acre. This unit has few limitations
for use as woodland. Minimizing the risk of erosion is
essential in harvesting timber. Roads and landings can
be protected from erosion by constructing water bars
and by seeding cuts and fills.

If the planting site is not adequately prepared,
competition from undesirable plants can prevent or
prolong natural or artificial reestablishment of trees.
Competing vegetation can be controlled by properly
preparing the site and by spraying, cutting, or girdling to
eliminate unwanted weeds, brush, or trees.

22—Gavilan gravelly loam, 15 to 30 percent slopes.
This very deep, well drained soil is on mesas and alluvial
terraces. It formed in old gravelly alluvium derived from
mixed sources. Areas are irregular in shape and are 20
to 250 acres in size. The native vegetation is mainly
ponderosa pine and alligator juniper. Elevation is 6,500
to 7,500 feet. The average annual precipitation is 18 to
24 inches, the average annual air temperature is 45 to
52 degrees F, and the average frost-free period is 100 to
145 days.

Typically, the surface is covered with pine needles and
decomposed bark. The surface layer is dark grayish
brown gravelly loam about 6 inches thick. The upper 5
inches of the subsoil is dark grayish brown very cobbly
clay loam, and the lower 49 inches is brown very gravelly
clay.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Monjeau, Docdee, and Nolten soils
on sides of mesas. Included areas make up about 15
percent of the total acreage.

Permeability of this Gavilan soil is slow. Effective
rooting depth is 60 inches or more. Available water
capacity is moderate. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.
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If this unit is used for homesite development, the main
limitations are slow permeability, shrink-swell potential,
and slope. The slow permeability limits the operation of
septic tank absorption fields. Effluent from septic tank
absorption fields can surface in downslope areas and
thus create a hazard to health. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage because of shrinking
and swelling. Access roads should be designed to
provide adequate cut-slope grade, and drains are
needed to control surface runoff and keep soil losses to
a minimum.

This unit is suited to ponderosa pine. The site index
for ponderosa pine ranges from 59 to 68. Based on a
site index of 65, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 4,000 cubic feet or
18,300 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 51 cubic feet or 203 board feet
(International rule) per acre. The main concerns in
producing and harvesting timber are the hazard of
erosion and plant competition. Minimizing the risk of
erosion is essential in harvesting timber. Proper design
of road drainage systems and care in the placement of
culverts help to control erosion. Spoil from excavations
is subject to rill and gully erosion and to sloughing.

If the planting site is not adequately prepared,
competition from undesirable plants can prevent or
prolong natural or artificial reestablishment of trees.
Brushy plants such as oak limit natural regeneration of
ponderosa pine. Competing vegetation can be controlled
by properly preparing the site and by spraying, cutting, or
girdling to eliminate unwanted weeds, brush, or trees.

23—-Gavllan very gravelly loam, 30 to 50 percent
slopes. This very deep, well drained soil is on mesas
and alluvial terraces. It formed in old gravelly alluvium
derived from mixed sources. Areas are irregular in shape
and are 15 to 200 acres in size. The native vegetation is
mainly ponderosa pine and alligator juniper. Elevation is
6,500 to 7,500 feet. The average annual precipitation is
18 to 24 inches, the average annual air temperature is
45 to 52 degrees F, and the average frost-free period is
100 to 145 days.

Typically, the surface is covered with pine needles and
decomposed bark. The surface layer is dark grayish
brown very gravelly loam about 18 inches thick. The
upper 9 inches of the subsoil is brown very cobbly clay
loam, and the lower 33 inches is light brown very cobbly
clay.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Monjeau, Docdee, and Nolten soils
on sides of mesas. Included areas make up about 15
percent of the total acreage.
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Permeability of this Gavilan soil is slow. Effective
rooting depth is 60 inches or more. Available water
capacity is moderate. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

This unit is poorly suited to homesite development.
The main limitations are slope, slow permeability, and
shrink-swell potential. The slow permeability limits the
operation of septic tank absorption fields. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from the buildings
help to prevent structural damage because of shrinking
and swelling.

This unit is suited to ponderosa pine. The site index
for ponderosa pine ranges from 59 to 65. Based on a
site index of 65, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 4,000 cubic feet or
18,300 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 51 cubic feet or 203 board feet
(International rule) per acre.

The main concerns in producing and harvesting timber
are the hazard of erosion, slope, and plant competition.
Minimizing the risk of erosion is essential in harvesting
timber. Proper design of road drainage systems and care
in the placement of culverts help to control erosion.
Spoil from excavations is subject to rill and gully erosion
and to sloughing. Roads and landings can be protected
from erosion by constructing water bars and by seeding
cuts and fills. Conventional methods of harvesting timber
are difficult to use because of slope. High-lead or other
cable logging methods can be used for harvesting trees.

If the planting site is not adequately prepared,
competition from undesirable plants -can prevent or
prolong natural or artificial reestablishment of trees.
Plants such as juniper, grass, and oak limit natural
regeneration of ponderosa pine. The moderate available
water capacity generally influences seedling survival in
areas where understory plants are numerous. Competing
vegetation can be controlled by properly preparing the
site and by spraying, cutting, or girdling to eliminate
unwanted weeds, brush, or trees.

24—Harvey-Darvey association, gently sloping.
This map unit is on ridges and valley sides. Slope is 0 to
5 percent. Areas are irregular in shape and are 500 to
5,000 acres in size. The native vegetation is mainly mid
and short grasses. Elevation is 5,000 to 6,500 feet. The
average annual precipitation is 12 to 17 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 40 percent Harvey fine sandy loam, 0 to §
percent slopes, and 35 percent Darvey fine sandy loam,
0 to 5 percent slopes. The Harvey soil is on ridges and
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upper valley sides, and the Darvey soil is on the lower
valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Pastura soils on ridges, Pena soils on
gravelly knobs, and Clovis and Penistaja soils in swales.
Included areas make up about 25 percent of the total
acreage.

The Harvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is brown fine sandy loam
about 4 inches thick. The subsoil is pale brown loam
about 12 inches thick. The substratum to a depth of 60
inches or more is pink loam.

Permeability of the Harvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

The Darvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is brown fine sandy loam
about 6 inches thick. The subsoil is pale brown loam
about 18 inches thick. The substratum to a depth of 60
inches or more is pink loam.

Permeability of the Darvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is very high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
black grama, sideoats grama, galleta, and mesa
dropseed. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in sand dropseed, ring muhly, broom
snakeweed, and buckwheat, which normally occur in
small amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama, black
grama, and galleta. Adequate residue and litter must be
maintained on this unit to control soil blowing and reduce
damage to young plants.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 400 pounds in unfavorable years.

25-—-Harvey-Darvey association, loam surface,

gently sloping. This map unit is on piedmonts, valley
sides, and ridges. Slope is 0 to 5 percent. Areas are
irregular in shape and are 400 to 5,000 acres in size.
The:native vegetation is mainly mid and short grasses.
Elevation is 5,000 to 6,200 feet. The average annual
precipitation is 12 to 17 inches, the average annual air
temperature is 45 to 56 degrees F, and the average
frost-free period is 150 to 190 days.
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This unit is 60 percent Harvey loam, O to 5 percent
slopes, and 20 percent Darvey loam, 0 to 5 percent
slopes. The Harvey soil is on ridges and upper valley
sides, and the Darvey soil is on the lower valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Asparas soils in areas adjacent to
drainageways, Gabaldon soils on valley floors, and
Andergeorge soils on gravelly ridges. Included areas
make up about 20 percent of the total acreage.

The Harvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is brown loam about 6 inches
thick. The subsoil is light brown clay loam about 6 inches
thick. The substratum to a depth of 60 inches or more is
pink clay loam and light brown loam.

Permeability of the Harvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

The Darvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is dark brown loam about 6
inches thick. The subsoil is brown loam about 25 inches
thick. The upper 7 inches of the substratum is pink loam,
and the lower part to a depth of 60 inches or more is
light brown loam.

Permeability of the Darvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is very high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Harvey soil is
mainly black grama, winterfat, sideoats grama, and blue
grama. The potential plant community on the Darvey soil
is mainly blue grama, galleta, vine-mesquite, and alkali
sacaton. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, broom snakeweed, burrograss,
and ring muhly, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of black grama, winterfat, and sideoats
grama.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 300 pounds in unfavorable years.

26—Hightower loam, 3 to 8 percent slopes. This
moderately deep, well drained soil is on uplands and in
swales. It formed in residuum and local alluvium derived
dominantly from andesite and shale. Areas are irregular
in shape and are 30 to 200 acres in size. The native
vegetation is mainly short and mid grasses. Elevation is
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6,300 to 7,500 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
45 to 56 degrees F, and the average frost-free period is
130 to 160 days.

Typically, the surface layer is brown loam about 10
inches thick. The subsoil is yellowish brown loam about
12 inches thick. Sandstone is at a depth of 22 inches.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are soils that have bedrock at a depth of
40 to 60 inches and are in swales and Bernal and Oro
Grande soils on ridges. Included areas make up about
15 percent of the total acreage.

Permeability of this Hightower soil is moderate.
Effective rooting depth is 20 to 40 inches. Available
water capacity is low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on this unit is mainly
blue grama, galleta, vine-mesquite, and bottlebrush
squirreltail. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in broom snakeweed, walkingstick cholla,
wolftail, and threeawn, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of vine-mesquite and
bottlebrush squirreltail.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 450 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are depth to bedrock, shrink-swell potential,
and moderate permeability. Cuts needed to provide
essentially level building sites can expose bedrock. The
moderate depth to bedrock limits the installation of
septic tank systems and the construction of streets and
dwellings. Buildings and roads should be designed to
offset the effects of shrinking and swelling.

27—Hightower-Oro Grande complex, 3 to 8
percent slopes. This map unit is on uplands, in swales,
and on ridges. Areas are irregular in shape and are 10 to
100 acres in size. The native vegetation is mainly mid
and short grasses. Elevation is 6,300 to 7,500 feet. The
average annual precipitation is 14 to 18 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 130 to 160 days.

This unit is 40 percent Hightower loam, 3 to 8 percent
slopes, and 30 percent Oro Grande very gravelly loam, 3
to 8 percent slopes. The Hightower soil is on uplands
and in swales, and the Oro Grande soil is on ridges. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.
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Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Deacon and
Reventon soils in concave areas and Rock outcrop on
ridges. Included areas make up about 30 percent of the
total acreage.

The Hightower soil is moderately deep and well
drained. It formed in residuum and local alluvium derived
dominantly from andesite and shale. Typically, the upper
3 inches of the surface layer is brown loam and the
lower 12 inches is brown clay loam. The subsoil is brown
clay loam about 10 inches thick. Andesite is at a depth
of 25 inches.

Permeability of the Hightower soil is moderate.
Effective rooting depth is 20 to 40 inches. Available
water capacity is low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

The Oro Grande soil is very shallow and shallow and
is well drained. It formed in material derived dominantly
from andesite and sandstone. Typically, the surface layer
is brown very gravelly loam about 3 inches thick. The
next layer is brown very cobbly loam about 5 inches
thick. The substratum is yellowish brown very gravelly
loam about 5 inches thick over sandstone.

Permeability of the Oro Grande soil is moderate.
Effective rooting depth is 7 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

This unit is used for livestock grazing and homesite
development.

The potential plant community on the Hightower soil is
mainly blue grama, galleta, bottlebrush squirreltail, and
vine-mesquite. The potential plant community on the Oro
Grande soil is mainly plains lovegrass, sideoats grama,
mountain brome, and big bluestem. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in wavyleaf oak,
broom snakeweed, wolftail, and Carruth sagewort, which
normally occur in small amounts in the potential plant
community. Grazing management should be designed to
increase the productivity and reproduction of plains
lovegrass, sideoats grama, galieta,and blue grama. The
unit can support scattered juniper and pinyon. The Oro
Grande soil is poorly suited to rangeland improvement
practices such as pipelines for providing stock water,
fences, water impoundments, and mechanical brush
management because of the very shallow and shallow
depth to sandstone.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 450 pounds in unfavorable years.

If the Hightower soil is used for homesite
development, the main limitations are the moderate
depth to bedrock, shrink-swell potential, and moderate
permeability. Cuts needed to provide essentially level
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building sites can expose bedrock. The moderate depth
to bedrock limits the installation of septic tank systems
and the construction of streets and dwellings. Buildings
and roads should be designed to offset the effects of
shrinking and swelling.

The Oro Grande soil is poorly suited to homesite
development. It is limited mainly by the very shallow and
shallow depth to bedrock, which limits the installation of
septic tank systems and the construction of streets and
dwellings.

28—Hightower-Oro Grande complex, moderately
steep. This map unit is on uplands, in swales, and on
ridges. Slope is 8 to 30 percent. Areas are irregular in
shape and are 15 to 220 acres in size. The native
vegetation is mainly short grasses, mid grasses, pinyon,
and oneseed juniper. Elevation is 6,300 to 7,500 feet.
The average annual precipitation is 14 to 18 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 130 to 160 days.

This unit is 40 percent Hightower loam, 8 to 30
percent slopes, and 30 percent Oro Grande very gravelly
loam, 8 to 30 percent slopes. The Hightower soil is on
uplands and in swales, and the Oro Grande soil is on
ridges. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Paco and
Deacon soils in concave areas, Rock outcrop on ridges,
and nongravelly Oro Grande soils. Included areas make
up about 30 percent of the total acreage.

The Hightower soil is moderately deep and well
drained. It formed in residuum and local alluvium derived
dominantly from sandstone and shale. Typically, the
surface layer is brown loam about 14 inches thick. The
subsoil is yellowish brown clay loam about 10 inches
thick. The substratum is very pale brown gravelly clay
loam about 7 inches thick over andesite.

Permeability of the Hightower soil is moderate.
Effective rooting depth is 20 to 40 inches. Available
water capacity is moderate. Runoff is rapid, and the
hazard of water erosion is high. The hazard of soil
blowing is moderate.

The Oro Grande soil is very shallow and shallow and
is well drained. It formed in material derived dominantly
from andesite or sandstone. Typically, the surface layer
is brown very gravelly loam about 3 inches thick. The
next layer is brown very gravelly loam about 5 inches
thick. The substratum is yellowish brown extremely
gravelly clay loam about 4 inches thick over andesite.

Permeability of the Oro Grande soil is moderate.
Effective rooting depth is 7 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.
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This unit is used for livestock grazing and homesite
development.

The potential plant community on the Hightower soil is
mainly blue grama, bottlebrush squirreltail, galleta, and
vine-mesquite. The potential plant community on the Oro
Grande soil is mainly plains lovegrass, little bluestem,
sideoats grama, and mountain brome. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in wavyleaf oak,
broom snakeweed, Carruth sagewort, and wolftail, which
normally occur in small amounts in the potential plant
community. Grazing management should be designed to
increase the productivity and reproduction of plains
lovegrass, sideoats grama, vine-mesquite, and little
bluestem. This unit can support stands of pinyon and
juniper as well as stands of grass. The Oro Grande soil
is poorly suited to rangeland improvement practices such
as pipelines for providing stock water, fences, water
impoundments, and mechanical brush management
because of the steepness of slope and very shallow and
shallow depth to sandstone.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 450 pounds in unfavorable years.

if the Hightower soil is used for homesite
development, the main limitations are the moderate
depth to bedrock, slope, shrink-swell potential, and
moderate permeability. Cuts needed to provide
.essentially level building sites can expose bedrock. The
moderate depth to bedrock limits the installation of
septic tank systems and the construction of streets and
dwellings. Buildings and roads should be designed to
offset the effects of shrinking and swelling.

The Oro Grande soil is poorly suited to homesite
development. The main limitations are the very shallow
and shallow depth to bedrock and slope. The very
shallow and shallow depth to bedrock limits the
installation of septic tank systems and the construction
of streets and dwellings.

29—Hightower Variant sandy loam, 3 to 8 percent
slopes. This moderately deep, well drained soil is on
ridges. It formed in residuum derived dominantly from
sandstone. Areas are long and narrow and are 10 to 50
acres. The native vegetation is mainly short and mid
grasses. Elevation is 6,000 to 7,000 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 130 to 160 days.

Typically, the upper 2 inches of the surface layer is
pale brown sandy loam and the lower 4 inches is
yellowish brown loam. The subsoil is pale brown and
very pale brown loam about 12 inches thick. The
substratum is very pale brown loam about 8 inches thick
over partially weathered bedrock.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
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all mapped areas. These included areas are Reventon
soils in swales, Rock outcrop and Pena soils on ridges,
and Deacon soils on the lower side slopes. Included
areas make up about 15 percent of the total acreage.

Permeability of this Hightower Variant soil is moderate.
Effective rooting depth is 20 to 40 inches. Available
water capacity is low. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, blue grama, galleta, and hairy grama. As
the plant community deteriorates, the desirable forage
plants decrease and there is an increase in broom
snakeweed, threeawn, and sand dropseed, which
normally occur in small amounts in the potential plant
community. Grazing management should be designed to
increase the productivity and reproduction of sideoats
grama, galleta, and blue grama. Adequate residue and
litter must be maintained on this unit to control soil
blowing and reduce damage to young plants.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 500 pounds in unfavorable years.

30—Hogadero-Pena association, moderately
undulating. This map unit is on dissected remnants of
valley floors and on valley sides. Slope is 0 to 8 percent.
Areas are irregular in shape and are 1,000 to 5,000
acres in size. The native vegetation is mainly short and
mid grasses. Elevation is 4,800 to 7,000 feet. The
average annual precipitation is 12 to 17 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 40 percent Hogadero loam, 1 to 8 percent
slopes, and 35 percent Pena gravelly loam, O to 8
percent slopes. The Hogadero soil is on dissected
remnants of valley floors, and the Pena soil is on valley
sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Harvey and Dioxice soils on valley
sides, Asparas soils in swales, and Plack soils on ridges.
Included areas make up about 25 percent of the total
acreage.

The Hogadero soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the upper 4 inches of surface layer is brown loam, the
next 4 inches is brown gravelly clay loam, and the lower
3 inches is brown gravelly loam. The upper 4 inches of
the substratum is white gravelly loam, the next 15 inches
is light gray very gravelly loam, and the lower part to a
depth of 60 inches or more is light yellowish brown
extremely gravelly loam.

Permeability of the Hogadero soil is moderate.
Effective rooting depth is 60 inches or more. Available
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water capacity is low. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is moderate.

The Pena soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is brown gravelly loam about 14 inches
thick. The upper 4 inches of the substratum is white
gravelly loam, and the lower part to a depth of 60 inches
or more is light gray and pink very gravelly loam.

Permeability of the Pena soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is low. Runoff is medium, and the hazards of
water erosion and soil blowing are moderate.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, New Mexico feathergrass, black grama,
and little bluestem. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in threeawn, broom snakeweed, and oneseed
juniper, which normally occur in small amounts in the
potential plant community. Grazing management should
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be designed to increase the productivity and
reproduction of black grama, sideoats grama, and New
Mexico feathergrass. This unit can support scattered
oneseed juniper. Rangeland improvement practices such
as pipelines for providing stock water, fences, and water
impoundments are difficult to apply on the unit because
of the content of gravel and cobbles in the soils.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 450 pounds in unfavorable years.

31—Lava flows. Lava flows is geologically recent
basalt lava that has been deposited in a valley on the
western edge of the survey area. Only one area of this
unit has been mapped. It is long and narrow and is about
33,024 acres. It consists of angular boulders and
continuous flows that have sharp, jagged surfaces and
crevices and a few smooth areas (fig. 3). The deposit
ranges from a few feet to about 65 feet in thickness.
Elevation is 5,000 to 5,700 feet.

Numerous juniper trees and shrubs grow in the cracks
and crevices where wind-deposited soil material has
been trapped.

Figure 3.—Area of Lava flows west of Carrizozo.
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32—Lithic Argiustolls-Rock outcrop association,
extremely steep. This map unit is on uplands and
breaks. Slope is 30 to 80 percent. Areas are irregular in
shape and are 250 to 6,000 acres in size. The native
vegetation is mainly short and mid grasses. Elevation is
6,000 to 7,200 feet. The average annual precipitation is
8 to 11 inches, the average annual air temperature is 57
to 60 degrees F, and the average frost-free period is 190
to 210 days.

This unit is 60 percent Lithic Argiustolls, 30 to 80
percent slopes, and 20 percent Rock outcrop. Lithic
Argiustolls are on uplands, and Rock outcrop is on
breaks.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are deep soils in swales and along
stream channels. Included areas make up about 20
percent of the total acreage.

The Lithic Argiustolls are very shallow and shallow and
are well drained. They formed in material derived
dominantly from igneous rock. No single profile is typical
of Lithic Argiustolls, but one commonly observed in the
survey area has a surface layer of brown extremely
cobbly loam about 2 inches thick. The upper 9 inches of

-the subsoil is brown extremely cobbly clay loam, and the
lower 6 inches is pale brown extremely cobbly loam.
lgneous bedrock is at a depth of 17 inches.

Permeability of the Lithic Argiustolls is moderate.
Effective rooting depth is 7 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed igneous
bedrock. Surface runoff is rapid.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
black grama, sideoats grama, blue grama, and bush
muhly. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in broom snakeweed, threeawn, creosotebush,
and cactus, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of black grama, sideoats grama, and bush
muhly. This unit is poorly suited to rangeland
improvement practices such as pipelines for providing
stock water, fences, and water impoundments because
of the shallow and very shallow depth to bedrock and
the steepness of slope.

The average annual production of air-dry vegetation on
this unit ranges from 900 pounds per acre in favorable
years to 300 pounds in unfavorable years.

33—Lozier very gravelly loam, very steep. This very
shallow and shallow, well drained soil is on hills. It
formed in material derived dominantly from limestone.
Slope is 15 to 75 percent. Areas are irregular in shape
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and are 500 to 2,000 acres in size. The native vegetation
is mainly short and mid grasses. Elevation is 4,800 to
6,000 feet. The average annual precipitation is 8 to 11
inches, the average annual air temperature is 57 to 60
degrees F, and the average frost-free period is 190 to
210 days.

Typically, the surface layer is pale brown very gravelly
and extremely gravelly loam about 13 inches thick over
limestone.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Ector soils
on north-facing slopes and Rock outcrop on breaks.
Included areas make up about 20 percent of the total
acreage.

Permeability of this Lozier soil is moderate. Effective
rooting depth is 4 to 16 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, black grama, and New Mexico
feathergrass. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, curlyleaf muhly, sacahuista, and
slim tridens, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of sideoats grama, black grama, and New
Mexico feathergrass. This unit can support scattered
oneseed juniper. It is poorly suited to rangeland
improvement practices such as pipelines for providing
stock water, fences, and water impoundments because
of the shallow and very shallow depth to bedrock and
steepness of slope.

The average annual production of air-dry vegetation on
this unit ranges from 800 pounds per acre in favorable
years to 300 pounds in unfavorable years.

34—Malargo-Bluepoint association, hummocky.
This map unit is in hummocky areas on piedmonts (fig.
4). Slope is 0 to 8 percent. Areas are irregular in shape
and are 500 to 2,000 acres in size. The native vegetation
is mainly short and mid grasses. Elevation is 4,500 to
5,500 feet. The average annual precipitation is 8 to 11
inches, the average annual air temperature is 57 to 60
degrees F, and the average frost-free period is 190 to
210 days.

This unit is 50 percent Malargo ioam, O to 8 percent
slopes, and 30 percent Bluepoint loamy fine sand, 0 to 8
percent slopes. The Malargo soil is in interdunal areas,
and the Bluepoint soil is on dunes.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Onite soils
in areas between dunes and very gravelly alluvial soils
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Figure 4.—Area of Malargo-Bluepoint assoclation, hummocky.

along drainageways. Included areas make up about 20
percent of the total acreage.

The Malargo soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is light brown loam about 4 inches
thick. The upper 7 inches of the subsoil is pink loam, and
the lower 14 inches is light reddish brown loam. The
upper 24 inches of the substratum is reddish yellow
loam, and the lower part to a depth of 60 inches or more
is pink fine sandy loam.

Permeability of the Malargo soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

The Bluepoint soil is very deep and somewhat
excessively drained. It formed in sediment derived
dominantly from sandstone. Typically, the surface layer
is light brown loamy fine sand about 4 inches thick. The
substratum to a depth of 60 inches or more is light
brown loamy fine sand.

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

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
mesa dropseed, bush muhly, fourwing saltbush, and
plains bristlegrass. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in sand dropseed, mesquite, broom snakeweed,
and creosotebush, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of bush muhly, plains
bristlegrass, and fourwing saltbush. Adequate residue
and litter must be maintained on this unit to control soil
blowing and reduce damage to young plants.
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The average annual production of air-dry vegetation
ranges from 750 pounds per acre in favorable years to
250 pounds in unfavorable years.

35—Manzano loam, 0 to 3 percent slopes. This very
deep, well drained soil is on valley bottoms. It formed in
alluvium derived from mixed sources. Areas are long and
narrow and are 20 to 250 acres. The native vegetation is
mainly short and mid grasses. Elevation is 6,000 to
6,900 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 130 to
160 days.

Typically, the surface layer is brown loam about 24
inches thick. The subsoil is brown silty clay loam and
loam about 24 inches thick. The substratum to a depth
of 60 inches or more is yellowish brown clay loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are gravelly soils near drainageways,
Gabaldon soils in silty areas, and Reventon soils on
older landscapes. Included areas make up about 20
percent of the total acreage.

Permeability of this Manzano soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate. This soil is subject to occasional,
very brief periods of flooding in summer.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
western wheatgrass, vine-mesquite, alkali sacaton, and
bottlebrush squirreltail. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in mat muhly, broom snakeweed,
blue grama, and ring muhly, which normally occur in
small amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass,
vine-mesquite, and alkali sacaton. This unit receives
runoff from adjoining areas, which increases the
production and palatability of forage. Consequently, it is
often excessively grazed.

The average annual production of air-dry vegetation on
this unit ranges from 2,500 pounds per acre in favorable
years to 1,000 pounds in unfavorable years.

36—Mokiak-Rock outcrop association, extremely
steep. This map unit is on mountainsides and breaks.
Slope is 30 to 70 percent. Areas are irregular in shape
and are 1,000 to 5,000 acres in size. The native
vegetation is mainly grass with scattered pinyon and
juniper. Elevation is 5,700 to 7,000 feet. The average
annual precipitation is 12 to 17 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 150 to 190 days.
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This unit is 60 percent Mokiak very gravelly loam, 30
to 70 percent slopes, and 20 percent Rock outcrop. The
Mokiak soil is on mountainsides, and Rock outcrop is on
breaks.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are deep soils in swales and Stroupe
soils on the lower part of mountainsides. Included areas
make up about 20 percent of the total acreage.

The Mokiak soil is moderately deep and well drained.
It formed in material derived dominantly from igneous
rock. Typically, the surface layer is brown very gravelly
loam about 3 inches thick. The subsoil is brown and light
brown very gravelly clay loam about 19 inches thick.
Andesite is at a depth of 22 inches.

Permeability of the Mokiak soil is moderate. Effective
rooting depth is 20 to 40 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed igneous
bedrock. Surface runoff is rapid.

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

The potential plant community on this unit is mainly
sideoats grama, black grama, plains lovegrass, and
mountainmahogany. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in threeawn, broom snakeweed,
wolftail, and hairy grama, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama, black
grama, mountainmahogany, and plains lovegrass. The
unit is poorly suited to rangeland improvement practices
such as pipelines for providing stock water, fences, and
water impoundments because of the steepness of slope,
stoniness, and moderate depth to bedrock.

The average annual production of air-dry vegetation
ranges from 1,100 pounds per acre in favorable years to
400 pounds in unfavorable years.

This unit has limited suitability for the production of
juniper and pinyon for use as firewood, fenceposts,
Christmas trees, or ornamentals.

37—Mokiak-Stroupe-Rock outcrop.association,
very steep. This map unit is on mountainsides. Slope is
5 to 50 percent. Areas are irregular in shape and are 100
to 5,000 acres in size. The native vegetation is mainly
pinyon and juniper with an understory of short and mid
grasses. Elevation is 5,500 to 7,500 feet. The average
annual precipitation is 12 to 17 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 150 to 190 days.

This unit is 35 percent Mokiak stony loam, 5 to 50
percent slopes; 30 percent Stroupe very cobbly loam, 15
to 50 percent slopes; and 15 percent Rock outcrop.
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Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Reventon soils in nonstony areas and
Purcella and Patos soils on stony piedmonts. Included
areas make up about 20 percent of the total acreage.

The Mokiak soil is moderately deep and well drained.
It formed in material derived dominantly from igneous
rock. Typically, the surface layer is brown stony loam
about 9 inches thick. The subsoil is brown very gravelly
and extremely gravelly clay loam about 15 inches thick.
Igneous bedrock is at a depth of 24 inches.

Permeability of the Mokiak soil is moderate. Effective
rooting depth is 20 to 40 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Stroupe soil is moderately deep and well drained.
It formed in sediment derived dominantly from
sandstone, shale, and igneous rock. Typically, the
surface layer is brown very cobbly loam about 3 inches
thick. The upper 5 inches of the subsoil is brown very
cobbly clay loam, and the lower 18 inches is yellowish
red very cobbly clay. The substratum is pink extremely
cobbly clay loam about 4 inches thick over rhyolite.

Permeability of the Stroupe soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed igneous
bedrock. Surface runoff is rapid.

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

The potential plant community on this unit is mainly
plains lovegrass, sideoats grama, littleseed ricegrass,
and pinyon ricegrass. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in wavyleaf oak, wolftail, and blue
grama, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of sideoats grama, plains lovegrass, and
pinyon ricegrass. The unit is poorly suited to rangeland
improvement practices such as fences, pipelines for
providing stock water, and water impoundments because
of the steepness of slope, stoniness, and areas of Rock
outcrop.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 400 pounds in unfavorable years.

This unit has limited suitability for production of pinyon
and juniper to be used as firewood, fenceposts,
Christmas trees, or ornamentals.

38—Monjeau-Docdee complex, 8 to 15 percent
slopes. This map unit is on ridgetops and
mountainsides. Areas are irregular in shape and are 15
to 250 acres in size. The native vegetation is mainly
ponderosa pine and alligator juniper. Elevation is 7,000
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to 7,500 feet. The average annual precipitation is 18 to
24 inches, the average annual air temperature is 45 to
52 degrees F, and the average frost-free period is 100 to
140 days.

This unit is 50 percent Monjeau loam, 8 to 15 percent
slopes, and 30 percent Docdee very cobbly loam, 8 to
15 percent slopes. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Paco soils
in upland valleys, Nolten soils on uplands, and Rock
outcrop on ridges. Included areas make up about 20
percent of the total acreage.

The Monjeau soil is moderately deep and well drained.
It formed in material derived dominantly from andesite,
sandstone, siltstone, and shale. Typically, the surface
layer is dark grayish brown loam about 6 inches thick.
The upper 7 inches of the subsoil is dark brown clay
loam, and the lower 6 inches is dark yellowish brown
clay. The substratum is reddish yellow clay loam about
19 inches thick over partially weathered shale.

Permeability of the Monjeau soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

The Docdee soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from andesite and sandstone. Typically, the surface is
covered with pine needles. The surface layer is brown
very cobbly loam about 8 inches thick over sandstone.

Permeability of the Docdee soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

if the Monjeau soi! is used for homesite development,
the main limitations are the slow permeability, shrink-
swell potential, and siope. Slow permeability limits the
operation of septic tank absorption fields. Effluent from
septic tank absorption fields can surface in downslope
areas and thus create a hazard to health. If buildings are
constructed on this soil, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage because of shrinking
and swelling. Access roads should be designed to
control surface runoff and to help stabilize cut slopes.

if the Docdee soil is used for homesite development,
the main limitations are the very shallow and shallow
depth to bedrock and slope. Cuts needed to provide
essentially level building sites can expose bedrock. The
very shallow and shallow depth to bedrock limits the
installation of septic tank systems and the construction
of streets and dwellings. Access roads should be
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designed to control surface runoff and to help stabilize
cut slopes.

The Monjeau soil is suited to the production of
ponderosa pine. The site index for ponderosa pine
ranges from 60 to 80. Based on a site index of 70, the
potential production per acre of merchantable timber
from an even-aged, fully stocked stand of trees 100
years old is 4,480 cubic feet or 22,000 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), the production is 55
cubic feet or 232 board feet (International rule) per acre.

The main concerns in producing and harvesting timber
are the hazard of erosion and plant competition.
Minimizing the risk of erosion is essential in harvesting
timber. Roads and landings can be protected from
erosion by constructing water bars and by seeding cuts
and fills. Plant competition delays natural regeneration
but does not prevent the eventual development of a fully
stocked, normal stand of trees. Plants such as oak and
grass limit natural regeneration of ponderosa pine.

The Docdee soil is suited to the production of
ponderosa pine. The site index for ponderosa pine
ranges from 50 to 80. Based on a site index of 70, the
potential production per acre of merchantable timber
from an even-aged, fully stocked stand of trees 100
years old is 4,480 cubic feet or 22,000 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), the production is 55
cubic feet or 232 board feet (International rule) per acre.

The main concerns in producing and harvesting timber
are plant competition, seedling mortality, and the hazard
of erosion. Plant competition delays natural regeneration
but does not prevent the eventual development of a fully
stocked, normal stand of trees. Brushy plants such as
oak limit natural regeneration of ponderosa pine.
Competing vegetation can be controlled by properly
preparing the site and by spraying, cutting, or girdling to
eliminate unwanted weeds, brush, or trees. The very low
available water capacity generally influences seedling
survival in areas where understory plants are numerous.
Minimizing the risk of erosion is essential in harvesting
timber. Roads and landings can be protected from
erosion by constructing water bars and by seeding cuts
and fills.

39—Monjeau-Docdee complex, 15 to 30 percent
slopes. This map unit is on ridgetops and
mountainsides. Areas are irregular in shape and are 10
to 250 acres in size. The native vegetation is mainly
ponderosa pine and alligator juniper. Elevation is 7,000
to 7,500 feet. The average annual precipitation is 18 to
24 inches, the average annual air temperature is 45 to
52 degrees F, and the average frost-free period is 100 to
140 days.

This unit is 45 percent Monjeau loam, 15 to 30 percent
slopes, and 35 percent Docdee very cobbly loam, 15 to
30 percent slopes. The components of this unit are so
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intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Paco soils
in upland valleys, Nolten soils on uplands, and Rock
outcrop on ridges. Included areas make up about 20
percent of the total acreage.

The Monjeau soil is moderately deep and well drained.
It formed in material derived dominantly from andesite,
sandstone, siltstone, and shale. Typically, the surface
layer is dark grayish brown loam about 7 inches thick.
The upper 7 inches of the subsoil is light brown clay, and
the lower 4 inches is light brownish gray clay. The
substratum is gray clay about 13 inches thick over
partially weathered shale and sandstone.

Permeability of the Monjeau soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

The Docdee soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from andesite and sandstone. Typically, the surface is
covered with pine needles and oak leaves. The upper 4
inches of the surface layer is dark grayish brown very
cobbly loam, and the lower 8 inches is dark grayish
brown very gravelly loam. Sandstone is at a depth of 12
inches.

Permeability of the Docdee soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

This unit is used as homesites and for wildlife habitat.
it can be used for woodland.

If the Monjeau soil is used for homesite development,
the main limitations are slow permeability, shrink-swell
potential, and slope. Slow permeability limits the
operation of septic tank absorption fields. Effluent from
septic tank absorption fields can surface in downslope
areas and thus create a hazard to health. If buildings are
constructed on this soil, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage because of shrinking
and swelling. Access roads should be designed to
provide adequate cut-slope grade, and drains are
needed to control surface runoff and keep soil losses to
a minimum.

If the Docdee soil is used for homesite development,
the main limitations are very shallow and shallow depth
to bedrock and slope. Cuts needed to provide essentially
level building sites can expose bedrock. The very
shallow and shallow depth to bedrock limits the
installation of septic tank systems and the construction
of streets and dwellings. Access roads should be
designed to control surface runoff and to help stabilize
cut slopes.
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The Monjeau soil is suited to the production of
ponderosa pine. The site index for ponderosa pine
ranges from 58 to 73. Based on a site index of 70, the
potential production per acre of merchantable timber
from an even-aged, fully stocked stand of trees 100
years old is 4,480 cubic feet or 22,000 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), the production is 55
cubic feet or 232 board feet (International rule) per acre.

The main concerns in producing and harvesting timber
are the hazard of erosion and plant compaetition.
Minimizing the risk of erosion is essential in harvesting
timber. Proper design of road drainage systems and care
in the placement of culverts help to control erosion.
Spoil from excavations is subject to rill and gully erosion
and to sloughing. Roads and landings can be protected
from erosion by constructing water bars and by seeding
cuts and fills. Plant competition delays natural
regeneration but does not prevent the eventual
development of a fully stocked, normal stand of trees.
Plants such as oak and grass limit natural regeneration
of ponderosa pine.

The Docdee soil is suited to the production of
ponderosa pine. The site index for ponderosa pine
ranges from 60 to 80. Based on a site index of 70, the
potential production per acre of merchantable timber
from an even-aged, fully stocked stand of trees 100
years old is 4,480 cubic feet or 22,000 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), production is 55
cubic feet or 232 board feet (International rule) per acre.

The main concerns in producing and harvesting timber
are plant competition, seedling mortality, and the hazard
of erosion. Plant competition delays natural regeneration
but does not prevent the eventual development of a fully
stocked, normal stand of trees. Brushy plants such as
oak limit natural regeneration of ponderosa pine.
Competing vegetation can be controlled by properly
preparing the site and by spraying, cutting, or girdling to
eliminate unwanted weeds, brush, or trees. The very low
available water capacity generally influences seedling
survival in areas where understory plants are numerous.
Minimizing the risk of erosion is essential in harvesting
timber. Proper design of road drainage systems and care
in the placement of culverts help to control. erosion.
Spoil from excavations is subject to rill and gully erosion
and to sloughing. Roads and landings can be protected
from erosion by constructing water bars and by seeding
cuts and fills.

40—Monjeau-Docdee complex, 30 to 75 percent
slopes. This map unit is on ridgetops and
mountainsides. Areas are irregular in shape and are 10
to 300 acres in size. The native vegetation is mainly
ponderosa pine and alligator juniper. Elevation is 7,000
to 7,500 feet. The average annual precipitation is 18 to
24 inches, the average annual air temperature is 45 to
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52 degrees F, and the average frost-free period is 100 to
140 days.

This unit is 40 percent Monjeau loam, 30 to 75 percent
slopes, and 40 percent Docdee very cobbly loam, 30 to
75 percent slopes. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Paco soils
in upland valleys, Nolten soils on mountainsides, and
Rock outcrop on ridges. Included areas make up about
20 percent of the total acreage.

The Monjeau soil is moderately deep and well drained.
It formed in material derived dominantly from andesite,
sandstone, siltstone, and shale. Typically, the surface
layer is dark grayish brown loam about 2 inches thick.
The subsoil is dark grayish brown and light yellowish
brown clay about 14 inches thick. The substratum is
yellowish brown clay about 16 inches thick over partially
weathered andesite.

Permeability of the Monjeau soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

The Docdee soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from andesite and sandstone. Typically, the surface layer
is grayish brown and brown very cobbly loam about 10
inches thick over sandstone.

Permeability of the Docdee soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

The Monjeau soil is poorly suited to homesite
development. The main limitations are slope, shrink-swell
potential, and slow permeability. If buildings are
constructed on this soil, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage because of shrinking
and swelling. The slow permeability limits the operation
of septic tank absorption fields.

The Docdee soil is poorly suited to homesite
development. The main limitations are slope and the
very shallow and shallow depth to bedrock, which limit
the installation of septic tank systems and the
construction of streets and dwellings.

The Monjeau soil is suited to the production of
ponderosa pine. The site index for ponderosa pine
ranges from 58 to 73. Based on a site index of 65, the
potential production per acre of merchantable timber
from an even-aged, fully stocked stand of trees 100
years old is 4,000 cubic feet or 18,300 board feet
(International rule, 1/8-inch kerf). At the culmination of
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the mean annual increment (CMal), production is 51
cubic feet or 203 board feet (International rule) per acre.

The main concerns in producing and harvesting timber
are slope, the hazard of erosion, and plant competition.
The steepness of slope limits the kinds of equipment
that can be used in forest management. High-lead or
other cable logging methods can be used for harvesting
trees. Minimizing the risk of erosion is essential in
harvesting timber. Proper design of road drainage
systems and care in the placement of culverts help to
control erosion. Spoil from excavations is subject to rill
and gully erosion and to sloughing. Roads and landings
can be protected from erosion by constructing water
bars and by seeding cuts and fills. Plant competition
delays natural regeneration but does not prevent the
eventual development of a fully stocked, normal stand of
trees. Plants such as pinyon and oak limit natural
regeneration of ponderosa pine.

The Docdee soil is suited to the production of
ponderosa pine. The site index for ponderosa pine
ranges from 60 to 80. Based on a site index of 65, the
potential production per acre of merchantable timber
from an even-aged, fully stocked stand of trees 100
years old is 4,000 cubic feet or 18,300 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), the production is 51
cubic feet or 203 board feet (International rule) per acre.

The main concerns in producing and harvesting timber
are slope, the hazard of erosion, and plant competition.
The steepness of slope limits the kinds of equipment
that can be used in forest management. High-lead or
other cable logging methods can be used for harvesting
trees. Minimizing the risk of ergsion is essential in
harvesting timber. Proper design of road drainage
systems and care in the placement of culverts help to
control erosion. Spoil from excavations is subject to rill
and gully erosion and to sloughing. Roads and landings
can be protected from erosion by constructing water
bars and by seeding cuts and fills.

Plant competition delays natural regeneration but does
not prevent the eventual development of a fully stocked,
normal stand of trees. Plants such as juniper, pinyon,
and oak limit natural regeneration of ponderosa pine.
Competing vegetation can be controlled by properly
preparing the site and by spraying, cutting, or girdling to
eliminate unwanted weeds, brush, or trees. The very low
available water capacity generally influences seedling
survival in areas where understory plants are numerous.

41—Nogal sandy clay loam, 8 to 15 percent slopes.

This moderately deep, well drained soil is on uplands. It
formed in material derived dominantly from shale. Areas
are irregular in shape and are 10 to 150 acres in size.
The native vegetation is mainly mid and short grasses.
Elevation is 6,000 to 7,500 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
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temperature is 45 to 56 degrees F, and the average
frost-free period is 130 to 160 days.

Typically, the surface layer is pale brown sandy clay
loam about 2 inches thick. The subsoil is dark yellowish
brown clay about 17 inches thick. The substratum is
grayish brown clay about 11 inches thick over partially
weathered shale.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Ruidoso
soils along drainageways, Remunda soils on valley sides,
and Rock outcrop on ridges. Included areas make up
about 20 percent of the total acreage.

Permeability of this Nogal soil is slow. Effective rooting
depth is 20 to 40 inches. Available water capacity is low.
Runoff is rapid, and the hazard of water erosion.is high.
The hazard of soil blowing is moderate.

This unit is used for livestock grazing and homesite
development.

The potential plant community on this unit is mainly
blue grama, galleta, bottlebrush squirreltail, and vine-
mesquite. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in ring muhly, broom snakeweed, walkingstick
cholla, and threeawn, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of vine-mesquite,
bottlebrush squirreltail, and blue grama.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 350 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are slow permeability, shrink-swell potential,
and slope. The slow permeability limits the operation of
septic tank absorption fields. If buildings are constructed
on this unit, properly designing foundations and footings
and diverting runoff away from buildings help to prevent
structural damage because of shrinking and swelling.
Access roads should be designed to provide adequate
cut-slope grade, and drains are needed to control
surface runoff and keep soil losses to a minimum.

42—Nogal-Rock outcrop complex, moderately
steep. This map unit is on uplands. Slope is 8 to 30
percent. Areas are irregular in shape and are 15 to 200
acres in size. The native vegetation is mainly pinyon and
alligator juniper with an understory of short and mid
grasses. Elevation is 6,000 to 7,500 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 130 to 160 days.

This unit is 75 percent Nogal very cobbly sandy clay
loam, 8 to 30 percent slopes, and 15 percent Rock
outcrop. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.
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Inciuded in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Bernal and
Oro Grande soils near areas of Rock outcrop and
Remunda soils on valley sides. Included areas make up
about 10 percent of the total acreage.

The Nogal soil is moderately deep and well drained. It
formed in material derived dominantly from shale.
Typically, the surface layer is brown very cobbly sandy
clay loam about 2 inches thick. The subsoil is yellowish
brown, reddish yellow, brownish yellow, and yellow clay
about 29 inches thick. The substratum is grayish brown
clay about 9 inches thick over gray and yellowish brown
gypsiferous shale.

Permeability of the Nogal soil is slow. Effective rooting
depth is 20 to 40 inches. Available water capacity is
moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed shale and
igneous rock. Surface runoff is rapid.

This unit is used for livestock grazing and homesite
development.

The potential plant community on this unit is mainly
sideoats grama, mountain muhly, little bluestem, and
hairy grama. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in wavyleaf oak, threeawn, oneseed juniper,
and wolftail, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of sideoats grama, mountain muhly, and
little bluestem. Rangeland improvement practices such
as water impoundments, fences, pipelines for providing
stock water, and mechanical brush management are
difficult to apply on this unit because of the steepness of
slope.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 350 pounds in unfavorable years.

This unit has limited suitability for production of pinyon
and juniper for use as fuelwood, fenceposts, Christmas
trees, or ornamentals.

If this unit is used for homesite development, the main
limitations are the slow permeability, shrink-swell
potential, and slope of the Nogal soil and the areas of
Rock outcrop. The slow permeability limits the operation
of septic tank absorption fields. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from the buildings
help to prevent structural damage because of shrinking
and swelling. Access roads should be designed to
provide adequate cut-slope grade, and drains are
needed to control surface runoff and keep soil losses to
a minimum.

43—Nolten loam, 8 to 15 percent slopes. This
moderately deep, well drained soil is on uplands. It
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formed in material derived dominantly from andesite,
sandstone, siltstone, and shale. Areas are irregular in
shape and are 10 to 150 acres in size. The native
vegetation is mainly ponderosa pine and alligator juniper.
Elevation is 7,000 to 7,500 feet. The average annual
precipitation is 17 to 25 inches, the average annual air
temperature is 45 to 52 degrees F, and the average
frost-free period is 100 to 140 days.

Typically, the surface is covered with pine needles.
The surface layer is dark grayish brown loam about 15
inches thick. The upper 6 inches of the subsoil is
yellowish brown clay loam, and the lower 14 inches is
brown and brownish yellow clay. Below 35 inches is
partially weathered shale.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Monjeau and Docdee soils near
ridgetops and small areas of soils that have cobbles and
stones on the surface. Included areas make up about 15
percent of the total acreage.

Permeability of this Nolten soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

If this unit is used for homesite development, the main
limitations are slow permeability, shrink-swell potential,
and slope. The slow permeability limits the operation of
septic tank absorption fields. Effluent from septic tank
absorption fields can surface in downslope areas and
thus create a hazard to health. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage because of shrinking
and swelling. Access roads should be designed to
control surface runoff and help to stabilize cut slopes.

This unit is suited to ponderosa pine. The site index
for ponderosa pine ranges from 55 to 68. Based on a
site index of 60, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 3,570 cubic feet or
14,600 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
the production is 46 cubic feet or 177 board feet
{International rule) per acre. This unit has few limitations
for use as woodland. Minimizing the risk of erosion is
essential in harvesting timber. Roads and landings can
be protected from erosion by constructing water bars
and by seeding cuts and fills.

44—Nolten loam, 15 to 30 percent slopes. This
moderately deep, well drained soil is on uplands. It
formed in material derived dominantly from sandstone,
andesite, siltstone, and shale. Areas are irregular in
shape and are 10 to 100 acres in size. The native
vegetation is mainly ponderosa pine and alligator juniper.
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Elevation is 7,000 to 7,500 feet. The average annual
precipitation is 17 to 25 inches, the average annual air
temperature is 45 to 52 degrees F, and the average
frost-free period is 100 to 140 days.

Typically, the surface layer is dark grayish brown loam
about 4 inches thick. The upper 4 inches of the subsoil
is dark grayish brown clay loam, and the lower 13 inches
is yellowish brown clay. The substratum is brownish
yellow clay loam about 18 inches thick over very pale
brown partially weathered andesite.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Monjeau and Docdee soils near
ridgetops and small areas of soils that have cobbles and
stones on the surface. Included areas make up about 15
percent of the total acreage.

Permeability of this Nolten soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

If this unit is used for homesite development, the main
limitations are slow permeability, shrink-swell potential,
and slope. The slow permeability limits the operation of
septic tank absorption fields. Effluent from septic tank
absorption fields can surface in downslope areas and
thus create a hazard to health. If buildings are
constructed on this unit, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage because of shrinking
and swelling. Access roads should be designed to
provide adequate cut-slope grade, and drains are
needed to control surface runoff and keep soil losses to
a minimum.

This unit is suited to ponderosa pine. The site index
for ponderosa pine ranges from 55 to 68. Based on a
site index of 60, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 3,570 cubic feet or
14,600 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMALI),
the production is 46 cubic feet or 177 board feet
(International rule) per acre. This unit has few limitations
for use as woodland. Minimizing the risk of erosion is
essential in harvesting timber. Roads and landings can
be protected from erosion by constructing water bars
and by seeding cuts and fills.

45—0nite-Bluepoint association, hummocky. This
map unit is in hummocky areas on piedmonts. Slope is 1
to 8 percent. Areas are irregular in shape and are 1,000
to 5,000 acres in size. The native vegetation is mainly
mid and short grasses. Elevation is 4,500 to 5,500 feet.
The average annual precipitation is 8 to 11 inches, the
average annual air temperature is 57 to 60 degrees F,
and the average frost-free period is 190 to 210 days.
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This unit is 50 percent Onite loamy fine sand, 1 to 8
percent slopes, and 35 percent Bluepoint loamy fine
sand, 1 to 8 percent slopes. The Onite soil is in
interdunal areas, and the Bluepoint soil is on dunes.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are very gravelly alluvial soils along
drainageways. Included areas make up about 15 percent
of the total acreage.

The Onite soil is very deep and well drained. It formed
in sediment derived from mixed sources. Typically, the
surface layer is reddish yellow loamy fine sand about 7
inches thick. The subsoil is reddish yellow fine sandy
loam and sandy loam about 27 inches thick. The
substratum to a depth of 60 inches or more is reddish
yellow sandy loam.

Permeability of the Onite soil is moderately rapid.
Effective rooting depth is 60 inches or more. Available
water capacity is moderate. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is very high.

The Bluepoint soil is very deep and somewhat
excessively drained. It formed in sediment derived
dominantly from sandstone. Typically, the surface layer
is light brown loamy fine sand about 4 inches thick. The
substratum to a depth of 60 inches or more is light
brown loamy fine sand.

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

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
mesa dropseed, black grama, plains bristlegrass, and
fourwing saltbush. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in mesquite, sand dropseed, broom snakeweed,
and yucca, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of black grama, plains bristiegrass, and
fourwing saltbush. Adequate residue and litter must be
maintained on this unit to control soil blowing and reduce
damage to young plants.

The average annual production of air-dry vegetation on
this unit ranges from 1,250 pounds per acre in favorable
years to 450 pounds in unfavorable years.

46—O0ro Grande very cobbly clay loam, moderately
steep. This very shallow and shallow, well drained soil is
on hills and ridges (fig. 5). It formed in material derived
dominantly from acid igneous rock. Slope is 8 to 30
percent. Areas are irregular in shape and are 15 to 250
acres in size. The native vegetation is mainly pinyon and
oneseed juniper with an understory of short and mid
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grasses. Elevation is 6,500 to 7,500 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 130 to 160 days.

Typically, the surface layer is dark grayish brown very
cobbly clay loam about 8 inches thick. The substratum is
yellowish brown extremely cobbly clay loam about 9
inches thick over andesite.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Reventon
and Remunda soils in swales, Stroupe soils on hillsides,
and Rock outcrop on ridges. Included areas make up
about 30 percent of the total acreage.

Permeability of this Oro Grande soil is moderate.
Effective rooting depth is 7 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
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water erosion is high. The hazard of soil blowing is slight.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on this unit is mainly
sideoats grama, little bluestem, plains lovegrass, and
mountainmahogany. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in oneseed juniper, wavyleaf oak,
and wolftail, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of sideoats grama, little bluestem, and
plains lovegrass. This unit is poorly suited to rangeland
improvement practices such as pipelines for providing
stock water, fences, water impoundments, and
mechanical brush management because of the very
shallow and shallow depth to andesite and slope.

Figure 5.—Area of Oro Grande very cobbly clay loam, moderately steep.



Lincoln County Area, New Mexico

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 600 pounds in unfavorable years.

This unit is poorly suited to homesite development.
The main limitations are the very shallow and shallow
depth to bedrock and slope. The very shallow and
shallow depth to bedrock limits the installation of septic
tank systems and the construction of streets and
dwellings.

This unit has limited suitability for production of pinyon
and juniper for use as firewood, fenceposts, Christmas
trees, or ornamentals.

47—0ro Grande very cobbly clay loam, very steep.
This very shallow and shallow, well drained soil is on
hills and ridges. It formed in material derived dominantly
from acid igneous rock. Slope is 30 to 50 percent. Areas
are irregular in shape and are 15 to 200 acres in size.
The native vegetation is mainly pinyon and oneseed
juniper with an understory of short and mid grasses.
Elevation is 6,500 to 7,500 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 45 to 56 degrees F, and the average
frost-free period is 130 to 160 days.

Typically, the surface layer is dark grayish brown very
cobbly clay loam about 8 inches thick. The substratum is
pale brown very cobbly clay loam 5 inches thick over
andesite.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Stroupe
soils on hillsides, Reventon soils in valleys, Hightower
soils on valley sides, and Rock outcrop on ridges.
Included areas make up about 25 percent of the total
acreage.

Permeability of this Oro Grande soil is moderate.
Effective rooting depth is 7 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

This unit is used for wildlife habitat and homesite
development.

This unit is poorly suited to homesite development.
The main limitations are the very shaliow and shallow
depth to bedrock and slope. The very shallow and
shallow depth to bedrock limits the installation of septic
tank systems and the construction of streets and
dwellings.

48—Paco loam, 15 to 30 percent slopes. This deep,
well drained soil is on toe slopes. It formed in residuum
and local alluvium derived dominantly from andesite.
Areas are irregular in shape and are 20 to 200 acres in
size. The native vegetation is mainly ponderosa pine and
alligator juniper. Elevation is 6,700 to 7,500 feet. The
average annual precipitation is 18 to 25 inches, the
average annual air temperature is 45 to 52 degrees F,
and the average frost-free period is 100 to 140 days.
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Typically, the surface layer is grayish brown loam
about 5 inches thick. The upper 5 inches of the subsoil
is dark grayish brown clay loam, and the lower 35 inches
is yellowish brown and brownish yellow clay. The
substratum is light yellowish brown gravelly clay loam
about 4 inches thick over partially weathered andesite.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Nolten soils
on uplands, Rock outcrop on ridges, and Ruidoso soils
along drainageways. Included areas make up about 20
percent of the total acreage.

Permeability of this Paco soil is slow. Effective rooting
depth is 40 to 60 inches. Available water capacity is
high. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is moderate.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

If this unit is used for homesite development, the main
limitations are slow permeability, shrink-swell potential,
and slope. Slow permeability limits the operation of
septic tank absorption fields. If buildings are constructed
on this unit, properly designing foundations and footings
and diverting runoff away from buildings help to prevent
structural damage because of shrinking and swelling.
Access roads should be designed to provide adequate
cut-slope grade, and drains are needed to control
surface runoff and keep soil losses to a minimum.

This unit is suited to ponderosa pine. The site index
for ponderosa pine ranges from 61 to 68. Based on a
site index of 65, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 4,000 cubic feet or
18,000 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
the production is 51 cubic feet or 203 board feet
(International rule) per acre.

The main concerns in producing and harvesting timber
are the hazard of erosion and plant competition.
Minimizing the risk of erosion is essential in harvesting
timber. Roads and landings can be protected from
erosion by constructing water bars and by seeding cuts
and fills. Plant competition delays natural regeneration
but does not prevent the eventual development of a fully
stocked, normal stand of trees. Plants such as oak,
grass, and juniper limit natural regeneration of ponderosa
pine.

49—Paco loam, dry, 3 to 8 percent slopes. This
deep, well drained soil is in valleys. It formed in residuum
and local alluvium derived dominantly from andesite.
Areas are irregular in shape and are 20 to 500 acres in
size. The native vegetation is mainly pinyon and alligator
juniper with an understory of short and mid grasses.
Elevation is 6,700 to 7,500 feet. The average annual
precipitation is 17 to 23 inches, the average annual air
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temperature is 45 to 52 degrees F, and the average
frost-free period is 100 to 145 days.

Typically, the surface layer is brown loam about 9
inches thick. The upper 19 inches of the subsoil is brown
clay loam, and the lower 25 inches is brown and reddish
yellow clay. The underlying material to a depth of 60
inches or more is partially weathered andesite.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Oro Grande
soils and Rock outcrop on knolls and ridges, Hightower
soils at the lower elevations on uplands, Nolten and
Monjeau soils at the higher elevations on uplands, and
Sampson and Ruidoso soils on valley bottoms. Included
areas make up about 25 percent of the total acreage.

Permeability of this Paco soil is slow. Effective rooting
depth is 40 to 60 inches. Available water capacity is
high. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is moderate.

This unit is used for livestock grazing and homesite
development.

The potential plant community on this unit is mainly
western wheatgrass, bottlebrush squirreltail, prairie
junegrass, and alligator juniper. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in oneseed juniper, wavyleaf oak,
mat muhly, and broom snakeweed, which normally occur
in small amounts in the potential plant community.
Grazing management should be designed to increase
the productivity and reproduction of western wheatgrass,
bottlebrush squirreltail, and prairie junegrass.

The average annual production of air-dry vegetation on
this unit ranges from 1,500 pounds per acre in favorable
years to 500 pounds in unfavorable years.

This unit has limited suitability for the production of
pinyon and juniper for use as firewood, fenceposts,
Christmas trees, or ornamentals.

If this unit is used for homesite development, the main
limitations are slow permeability and shrink-swell
potential. The slow permeability limits the operation of
septic tank absorption fields. If buildings are constructed
on this unit, properly designing foundations and footings
and diverting runoff away from buildings help to prevent
structural damage because of shrinking and swelling.

50—Paco loam, dry, 8 to 15 percent slopes. This
deep, well drained soil is in valleys and on toe slopes. It
formed in residuum and local alluvium derived
dominantly from andesite. Areas are irregular in shape
and are 20 to 500 acres in size. The native vegetation is
mainly pinyon and alligator juniper with an understory of
short and mid grasses. Elevation is 6,700 to 7,500 feet.
The average annual precipitation is 17 to 23 inches, the
average annual air temperature is 45 to 52 degrees F,
and the average frost-free period is 100 to 145 days.

Typically, the surface layer is brown loam about 7
inches thick. The upper 5 inches of the subsoil is brown
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clay loam, and the lower 37 inches is reddish yellow and
strong brown clay. The underlying material is partially
weathered andesite.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Oro Grande
soils and Rock outcrop on knolls and ridges, Hightower
soils at the lower elevations on uplands, Nolten and
Monjeau soils at the higher elevations on uplands, and
Sampson and Ruidoso soils on valley bottoms. Included
areas make up about 25 percent of the total acreage.

Permeability of this Paco soil is slow. Effective rooting
depth is 40 to 60 inches. Available water capacity is
high. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is moderate.

This unit is used for livestock grazing and homesite
development.

The potential plant community on this unit is mainly
western wheatgrass, bottlebrush squirreltail, prairie
junegrass, and alligator juniper. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in wavyleaf oak, oneseed juniper,
mat muhly, and broom snakeweed, which normally occur
in small amounts in the potential plant community.
Grazing management should be designed to increase
the productivity and reproduction of western wheatgrass,
bottlebrush squirreltail, and prairie junegrass.

The average annual production of air-dry vegetation
ranges from 1,500 pounds per acre in favorable years to
500 pounds in unfavorable years.

This unit has limited suitability for the production of
pinyon and juniper for use as firewood, fenceposts,
Christmas trees, or ornamentals.

If this unit is used for homesite development, the main
limitations are slow permeability, shrink-swell potential,
and slope. The slow permeability limits the operation of
septic tank absorption fields. If buildings are constructed
on this unit, properly designing foundations and footings
and diverting runoff away from buildings help to prevent
structural damage because of shrinking and swelling.
Access roads should be designed to provide adequate
cut-slope grade, and drains are needed to control
surface runoff and keep soil losses to a minimum.

51—Paco-Penapon complex, moderately sloping.
This map unit is in valleys and on alluvial fans. Slope is 3
to 15 percent. Areas are irregular in shape and are 10 to
200 acres in size. The native vegetation is mainly
ponderosa pine, pinyon, and alligator juniper. Elevation is
6,200 to 6,800 feet. The average annual precipitation is
18 to 24 inches, the average annual air temperature is
45 to 52 degrees F, and the average frost-free period is
100 to 145 days.

This unit is 45 percent Paco loam, 3 to 15 percent
slopes, and 30 percent Penapon very gravelly loam, 8 to
15 percent slopes. The Paco soil is in valleys, and the
Penapon soil is on alluvial fans. The components of this
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unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Ruidoso and Sampson soils along
drainageways. Included areas make up about 25 percent
of the total acreage.

The Paco soil is deep and well drained. It formed in
local alluvium derived dominantly from andesite.
Typically, the surface layer is grayish brown loam about
7 inches thick. The upper 26 inches of the subsoil is
grayish brown and yellowish brown clay loam, and the
lower 21 inches is yellowish brown clay. The substratum
to a depth of 60 inches or more is very pale brown clay
loam over weathered shale.

Permeability of the Paco soil is slow. Effective rooting
depth is 40 to 60 inches. Available water capacity is very
high. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is moderate.

The Penapon soil is very deep and well drained. It
formed in alluvium and colluvium derived dominantly
from limestone. Typically, the surface layer is dark
grayish brown very gravelly loam about 10 inches thick.
The upper 7 inches of the substratum is light brownish
gray extremely gravelly loam, and the lower part to a
depth of 60 inches or more is very pale brown and white
extremely gravelly loam.

Permeability of the Penapon soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is moderate. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is moderate.

This unit is used as homesites and for wildlife habitat.

If the Paco soil is used for homesite development, the
main limitations are the slow permeability and shrink-
swell potential. The slow permeability limits the operation
of septic tank absorption fields. If buildings are
constructed on this soil, properly designing foundations
and footings and diverting runoff away from buildings
help to prevent structural damage because of shrinking
and swelling.

If the Penapon soil is used for homesite development,

the main limitations are moderate permeability and slope.

Use of sandy backfill for the trench and long absorption
lines helps to compensate for the moderate permeability.
Slope is a concern in installing septic tank absorption
fields. Absorption lines should be installed on the
contour.

52-Pajara-Witt association, moderately sloping.
This map unit is on dissected piedmonts and valley sides
(fig. 6). Slope is 2 to 15 percent. The area is irregular in
shape and is about 5,000 acres in size. The native
vegetation is mainly scattered pinyon and juniper.
Elevation is 6,500 to 7,000 feet. The average annual
precipitation is 12 to 17 inches, the average annual air
temperature is 45 to 56 degrees F, and the average
frost-free period is 150 to 190 days.
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This unit is 65 percent Pajara extremely cobbly loam, 5
to 15 percent slopes, and 15 percent Witt silt loam, 2 to
5 percent slopes. The Pajara soil is on dissected
piedmonts, and the Witt soil is on valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Reventon soils on valley floors and
Tortugas soils on ridges and breaks. Included areas
make up about 20 percent of the total acreage.

The Pajara soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is brown extremely cobbly loam about
4 inches thick. The subsoil is reddish brown extremely
cobbly sandy clay about 10 inches thick. The upper 3
inches of the substratum is weakly cemented, pinkish
white extremely cobbly loam, and the lower part to a
depth of 60 inches or more is pinkish gray and white
extremely cobbly loam.

Permeability of the Pajara soil is slow. Effective rooting
depth is 60 inches or more. Available water capacity is
moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Witt soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is brown silt loam about 7 inches thick. The
subsoil is brown silty clay loam about 27 inches thick.
The substratum to a depth of 60 inches or more is
reddish brown loam.

Permeability of the Witt soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

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

The potential plant community on the Pajara soil is
mainly sideoats grama, plains lovegrass, and littleseed
ricegrass. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, blue grama, oneseed juniper, and
wavyleaf oak, which normally occur in small amounts in
the potential plant community.

The average annual production of air-dry vegetation on
this soil ranges from 1,400 pounds per acre in favorable
years to 500 pounds in unfavorable years.

The Pajara soil has limited suitability for the production
of juniper and pinyon for use as firewood, fenceposts,
Christmas trees, or ornamentals.

The potential plant community on the Witt soil is
mainly western wheatgrass, vine-mesquite, and blue
grama. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in ring muhly, mat muhly, and broom
snakeweed, which normally occur in small amounts in
the potential plant community.
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Figure 6.—Area of Pajara-Witt assoclation, moderately sloping.

The average annual production of air-dry vegetation on
this soil ranges from 1,200 pounds per acre in favorable
years to 400 pounds in unfavorable years.

Grazing management on this unit should be designed
to increase the productivity and reproduction of sideoats
grama, western wheatgrass, plains lovegrass, and vine-
mesquite. Rangeland improvement practices such as
water impoundments, fences, and pipelines for providing
stock water are difficult to apply on the Pajara soil
because of cobbles in the profile and slope.

53—Pastura loam, gently sloping. This very shallow
and shallow, well drained soil is on uplands. It formed in
alluvium derived dominantly from limestone. Slope is 0 to
8 percent. Areas are irregular in shape and are 1,000 to
3,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 4,600 to 5,800 feet. The
average annual precipitation is 12 to 16 inches, the

average annual air temperature is 45 to 57 degrees F,
and the average frost-free period is 150 to 190 days.

Typically, the upper 2 inches of the surface layer is
brown loam and the lower 5 inches is brown clay loam.
The substratum is brown gravelly clay loam about 6
inches thick over indurated caliche.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Harvey and
Darvey soils on valley sides, Deama soils and Rock
outcrop on ridges, Clovis soils in swales, and Gabaldon
soils on valley floors. Included areas make up about 25
percent of the total acreage.

Permeability of this Pastura soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.
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This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, New Mexico feathergrass, black grama,
and blue grama. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in threeawn, broom snakeweed, and ring muhly,
which normally occur in small amounts in the potential
plant community. Grazing management should be
designed to increase the productivity and reproduction of
sideoats grama, black grama, and New Mexico
feathergrass. Range improvement practices such as
pipelines for providing stock water, fences, water
impoundments, and mechanical brush management are
difficult to apply because of the shallow and very shallow
depth to caliche.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 300 pounds in unfavorable years.

54—Pastura-Harvey association, moderately
rolling. This map unit is on valley sides and uplands.
Slope is 0 to 15 percent. Areas are irregular in shape
and are 500 to 3,000 acres in size. The native vegetation
is mainly short and mid grasses. Elevation is 4,600 to
5,800 feet. The average annual precipitation is 12 to 16
inches, the average annual air temperature is 45 to 57
degrees F, and the average frost-free period is 150 to
190 days.

This unit is 60 percent Pastura sandy loam, 0 to 15
percent slopes, and 20 percent Harvey sandy loam, O to
5 percent slopes. The Pastura soil is on uplands, and the
Harvey soil is on valley sides.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Penistaja
soils on valley sides, Clovis soils in swales, and Deama
soils and Rock outcrop on ridges. Included areas make
up about 20 percent of the total acreage.

The Pastura soil is very shallow and shallow and is
well drained. It formed in alluvium derived dominantly
from limestone. Typically, the surface layer is brown
sandy loam about 7 inches thick. The substratum is
brown very fine sandy loam about 6 inches thick over
indurated caliche.

Permeability of the Pastura soil is moderately rapid.
Effective rooting depth is 5 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is high.

The Harvey soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the surface layer is brown sandy loam about 4
inches thick. The subsoil is light brown sandy foam about
11 inches thick. The substratum to a depth of 60 inches
or more is pink loam.

Permeability of the Harvey soil is moderate. Effective
rooting depth is 60 inches or more. Available water
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capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Pastura soil is
mainly sideoats grama, New Mexico feathergrass, black
grama, and little bluestem. The potential plant
community on the Harvey soil is mainly black grama,
sideoats grama, winterfat, and blue grama. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in threeawn, sand
dropseed, broom snakeweed, and annual forbs, which
normally occur in small amounts in the potential plant
community.

Grazing management should be designed to increase
the productivity and reproduction of sideoats grama,
black grama, winterfat, and little bluestem. Rangeland
improvement practices such as pipelines for providing
stock water, fences, water impoundments, and
mechanical brush management are difficult to apply on
the Pastura soil because of the shallow and very shallow
depth to caliche. The Harvey soil is well suited to
rangeland management practices. Adequate residue and
litter must be maintained on this unit to control soil
blowing and reduce damage to young plants.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 300 pounds in unfavorable years.

55—Pastura-Partri association, gently sloping. This
map unit is in valleys and on uplands. Slope is 0 to 5
percent. Areas are irregular in shape and are 1,000 to
3,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 4,500 to 5,500 feet. The
average annual precipitation is 12 to 17 inches, the
average annual air temperature is 50 to 57 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 45 percent Pastura loam, 0 to 5 percent
slopes, and 40 percent Partri loam, 0 to 5 percent
slopes. The Pastura soil is on uplands, and the Partri soil
is in valleys.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Harvey and Dioxice soils on valley
sides and Asparas soils in swales. Included areas make
up about 15 percent of the total acreage.

The Pastura soil is very shallow and shallow and is
well drained. It formed in alluvium derived dominantly
from limestone. Typically, the upper 2 inches of the
surface layer is brown loam and the lower 5 inches is
brown clay loam. The substratum is brown gravelly clay
loam about 6 inches thick over indurated caliche.

Permeability of the Pastura soil is moderate. Effective
rooting depth is 5 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.
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The Partri soil is very deep and well drained. It formed
in alluvium derived dominantly from limestone. Typically,
the surface layer is brown loam about 4 inches thick.
The upper 6 inches of the subsoil is brown clay loam,
the next 8 inches is brown silty clay loam, and the lower
4 inches is brown clay loam. The upper 9 inches of the
substratum is pink clay loam, and the lower part to a
depth of 60 inches or more is pink loam.

Permeability of the Partri soil is slow. Effective rooting
depth is 60 inches or more. Available water capacity is
very high. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Pastura soil is
mainly sideoats grama, New Mexico feathergrass, black
grama, and blue grama. The average annual production
of air-dry vegetation ranges from 1,100 pounds per acre
in favorable years to 300 pounds in unfavorable years.

The potential plant community on the Partri soil is

mainly western wheatgrass, sideoats grama, blue grama, -

and vine-mesquite. The average annual production of air-
dry vegetation ranges from 1,500 pounds per acre in
favorable years to 450 pounds in unfavorable years.

As the plant community deteriorates, the desirable
forage plants decrease and there is an increase in
threeawn, broom snakeweed, ring muhly, and sand
dropseed, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of sideoats grama, western wheatgrass,
and black grama. Rangeland improvement practices
such as fences, pipelines for providing stock water, and
water impoundments are difficult to apply on the Pastura
soil because of the shallow and very shallow depth to
caliche.

56—Patos stony loam, gently sloping. This very
deep well drained soil is on piedmonts. It formed in
alluvium derived from mixed sources. Slope is 1 to 5
percent. Areas are irregular in shape and are 1,000 to
5,000 acres in size. The native vegetation is mainly
pinyon and juniper with an understory of short and mid
grasses. Elevation is 6,000 to 7,000 feet. The average
annual precipitation is 12 to 18 inches, the average
annual air temperature is 48 to 52 degrees F, and the
average frost-free period is 160 to 180 days.

Typically, the surface layer is dark brown stony loam
about 4 inches thick. The upper 3 inches of the subsoil
is reddish brown stony clay loam, the next 23 inches is
reddish brown very stony clay, and the lower 10 inches
is brown extremely stony clay loam. The substratum to a
depth of 60 inches or more is pink extremely stony clay
loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Ruidoso and Sampson soils on valley
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floors, Purcella soils in nonstony areas, and a soil that is
similar to this Patos soil but has a darker colored surface
layer. Included areas make up about 30 percent of the
total acreage.

Permeability of this Patos soil is slow. Effective rooting
depth is 60 inches or more. Available water capacity is
moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

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

The potential plant community on this unit is mainly
plains lovegrass, sideoats grama, littleseed ricegrass,
and black grama. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in threeawn, ring muhly, mat muhly, and
walkingstick cholla, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama, plains
lovegrass, littleseed ricegrass, and black grama. This unit
is poorly suited to rangeland improvement practices such
as pipelines for providing stock water, fences,
mechanical brush management, and water
impoundments because of stoniness.

The average annual production of air-dry vegetation on
this unit ranges from 1,900 pounds per acre in favorable
years to 700 pounds in unfavorable years.

This unit has limited suitability for production of pinyon
and juniper for use as firewood, fenceposts, Christmas
trees, or ornamentals.

57—Patos bouldery loam, moderately steep. This
very deep, well drained soil is on piedmonts. It formed in
alluvium derived from mixed sources. Slope is 5 to 50
percent. Areas are irregular in shape and are 1,000 to
3,000 acres in size. The native vegetation is mainly
pinyon and juniper with an understory of short and mid
grasses. Elevation is 5,500 to 7,000 feet. The average
annual precipitation is 12 to 18 inches, the average
annual air temperature is 48 to 52 degrees F, and the
average frost-free period is 160 to 180 days.

Typically, the surface layer is brown bouldery loam
about 5 inches thick. The upper 4 inches of the subsoil
is reddish brown stony clay loam, the next 22 inches is
reddish brown very stony clay, and the lower 9 inches is
brown extremely stony clay loam. The substratum to a
depth of 60 inches or more is pink extremely stony clay
loam.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Purcella
soils in the lower lying areas, Reventon soils in nonstony
areas, and Riverwash in arroyos. Included areas make
up about 30 percent of the total acreage.

Permeability of this Patos soil is slow. Effective rooting
depth is 60 inches or more. Available water capacity is
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moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

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

The potential plant community on this unit is mainly
sideoats grama, plains lovegrass, littleseed ricegrass,
and pinyon. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, mat muhly, ring muhly, and
walkingstick cholla, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama, plains
lovegrass, and littleseed ricegrass. This unit is poorly
suited to rangeland improvement practices such as
pipelines for providing stock water, fences, mechanical
brush management, and water impoundments because
of boulders on the surface and slope.

The average annual production of air-dry vegetation on
this unit ranges from 1,900 pounds per acre in favorable
years to 700 pounds in unfavorable years.

This unit has limited suitability for production of pinyon
and juniper for use as firewood, fenceposts, Christmas
trees, or ornamentals.

58—Pena-Dioxice complex, moderately sloping.
This map unit is on remnants of valley floors and on
valley sides. Slope is 3 to 15 percent. Areas are irregular
in shape and are 10 to 250 acres in size. The native
vegetation is mainly short and mid grasses. Elevation is
6,300 to 7,000 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
45 to 56 degrees F, and the average frost-free period is
130 to 160 days.

This unit is 40 percent Pena gravelly loam, 3 to 15
percent slopes, and 30 percent Dioxice loam, 3 to 5§
percent slopes. The Pena soil is on remnants of valley
floors, and the Dioxice soil is on valley sides. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas.. These
included areas are Plack soils in level areas on ridges,
Deacon soils on valley sides, Manzano soils along
drainageways, and Romine soils on north-facing side
slopes. Included areas make up about 30 percent of the
total acreage.

The Pena soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is dark grayish brown gravelly loam about
12 inches thick. The next layer is light yellowish brown
very cobbly loam about 11 inches thick. The substratum
to a depth of 60 inches or more is very pale brown
extremely cobbly loam.

Permeability of the Pena soil is moderate. Effective
rooting depth is 60 inches or more. Available water
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capacity is low. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate.

The Dioxice soil is very deep and well drained. It
formed in old alluvium derived from mixed sources.
Typically, the surface layer is dark grayish brown loam
about 10 inches thick. The upper 8 inches of the subsoil
is yellowish brown loam, and the lower 12 inches is
yellowish brown clay loam. The substratum to a depth of
60 inches or more is white loam.

Permeability of the Dioxice soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Pena soil is
mainly sideoats grama, little bluestem, plains lovegrass,
and hairy grama. The potential plant community on the
Dioxice soil is mainly blue grama, galleta, bottlebrush
squirreltail, and western wheatgrass. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in threeawn, sand
dropseed, broom snakeweed, and walkingstick cholla,
which normally occur in small amounts in the potential
plant community. Grazing management should be
designed to increase the productivity and reproduction of
sideoats grama, plains lovegrass, western wheatgrass,
and little bluestem.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 450 pounds in unfavorable years.

59—Pena-Hogadero assoclation, hilly. This map unit
is on dissected remnants of valley floors and on valley
sides. Slope is 1 to 30 percent. Areas are irregular in
shape and are 1,000 to 5,000 acres in size. The native
vegetation is mainly short and mid grasses. Elevation is
4,800 to 6,000 feet. The average annual precipitation is
12 to 17 inches, the average annual air temperature is
45 to 56 degrees F, and the average frost-free period is
150 to 190 days.

This unit is 50 percent Pena gravelly loam, 8 to 30
percent slopes, and 30 percent Hogadero gravelly loam,
1 to 8 percent slopes. The Pena soil is on valley sides,
and the Hogadero soil is on dissected remnants of valley
floors.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Dioxice and Harvey soils on valley
sides and Gabaldon soils on valley floors. Included areas
make up about 20 percent of the total acreage.

The Pena soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is brown gravelly loam about 10 inches
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thick. The substratum to a depth of 60 inches or more is
light yellowish brown very gravelly loam.

Permeability of the Pena soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is low. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate.

The Hogadero soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is brown gravelly loam about 10 inches
thick. The substratum to a depth of 60 inches or more is
light yellowish brown very gravelly loam.

Permeability of the Hogadero soil is moderate.
Effective rooting depth is 60 inches or more. Available
water capacity is low. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is moderate.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, New Mexico feathergrass, black grama,
and little bluestem. The unit can support scattered
oneseed juniper. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in threeawn, broom snakeweed, and oneseed
juniper, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of sideoats grama, black grama, and New
Mexico feathergrass. Rangeland improvement practices
such as fences, pipelines for providing stock water, and
water impoundments are difficult to apply on this unit
because of the content of gravel and cobbles in the soils
and steepness of siope.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 400 pounds in unfavorable years.

60—Penapon-Tortugas very cobbly loams,
extremely steep. This map unit is on mountainsides.
Slope is 30 to 75 percent. Areas are long and narrow
and are 50 to 250 acres. The native vegetation is mainly
ponderosa pine, pinyon, and alligator juniper. Elevation is
6,000 to 7,500 feet. The average annual precipitation is
18 to 24 inches, the average annual air temperature is
45 to 52 degrees F, and the average frost-free period is
100 to 140 days.

This unit is 45 percent Penapon very cobbly loam, 30
to 75 percent slopes, and 30 percent Tortugas very
cobbly loam, 30 to 75 percent slopes. The components
of this unit are so intricately intermingled that it was not
practical to map them separately at the scale used.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are moderately
deep soils, nongravelly soils, and Rock outcrop on
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mountainsides. Included areas make up about 25
percent of the total acreage.

The Penapon soil is very deep and well drained. It
formed in alluvium and colluvium derived dominantly
from limestone. Typically, the surface layer is dark
grayish brown very cobbly loam about 11 inches thick.
The upper 37 inches of the substratum is pale brown
and very pale brown very gravelly loam, and the lower
part to a depth of 60 inches or more is very pale brown
extremely gravelly loam.

Permeability of the Penapon soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is moderate. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

The Tortugas soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the surface layer is dark
grayish brown very cobbly loam about 13 inches thick
over limestone.

Permeability of the Tortugas soil is moderate. Effective
rooting depth is 6 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

If the Penapon soil is used for homesite development,
the main limitations are slope, large stones, and the
hazard of erosion. Access roads should be designed to
provide adequate cut-slope grade, and drains are
needed to control surface runoff and keep soil losses to
a minimum. Excavation for roads and buildings increases
the hazard of erosion.

The Tortugas soil is poorly suited to homesite
development. The main limitations are depth to bedrock
and slope. The very shallow and shallow depth to
bedrock limits the installation of septic tank systems and
the construction of streets and dwellings.

The Penapon soil is suited to the production of
ponderosa pine. The site index for ponderosa pine
ranges from 62 to 65. Based on a site index of 65, the
potential production per acre of merchantable timber
from an even-aged, fully stocked stand of trees 100
years old is 4,000 cubic feet or 18,300 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), the production is 51
cubic feet or 203 board feet (International rule) per acre.

The main concerns in producing and harvesting timber
are slope and the hazard of erosion. Conventional
methods of harvesting timber are difficult to use because
of slope. High-lead or other cable logging methods can
be used for harvesting trees. Minimizing the risk of
erosion is essential in harvesting timber. Proper design
of road drainage systems and care in the placement of
culverts help to control erosion. Spoil from excavations
is subject to rill and gully erosion and to sloughing.
Roads and landings can be protected from erosion by
constructing water bars and by seeding cuts and fills. If
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the planting site is not adequately prepared, competition
from undesirable plants can prevent or prolong natural or
artificial reestablishment of trees.

The Tortugas soil is poorly suited to the production of
ponderosa pine.

61—Penistaja-Travessilla association, gently
sloping. This map unit is on piedmonts, low ridges, and
valley sides. Slope is 2 to 5 percent. Areas are irregular
in shape and are 500 to 5,000 acres in size. The native
vegetation is mainly grass with scattered pinyon and
juniper. Elevation is 6,100 to 6,800 feet. The average
annual precipitation is 12 to 17 inches, the average
annual air temperature is 45 to 57 degrees F, and the
average frost-free period is 150 to 190 days.

This unit is 60 percent Penistaja fine sandy loam, 2 to
5 percent slopes, and 20 percent Travessilla sandy
loam, 2 to 5 percent slopes. The Penistaja soil is on
piedmonts and valley sides, and the Travessilla soil is on
low ridges.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Deama and Pastura soils on knobs
and ridges, Stroupe soils on breaks, Sampson soils on
valley floors, and Clovis soils on valley sides. Included
areas make up about 20 percent of the total acreage.

The Penistaja soil is very deep and well drained. It
formed in alluvium derived dominantly from sandstone.
Typically, the surface layer is brown fine sandy loam
about 2 inches thick. The upper 6 inches of the subsoil
is brown fine sandy loam, and the lower 30 inches is
brown and strong brown sandy clay loam. The
substratum to a depth of 60 inches or more is pink fine
sandy loam.

Permeability of the Penistaja soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

The Travessilla soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from sandstone. Typically, the soil is light brown sandy
loam about 12 inches deep over fractured sandstone.

Permeability of the Travessilla soil is moderately rapid.
Effective rooting depth is 6 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on the Penistaja soil is
mainly sideoats grama, blue grama, western wheatgrass,
and Indian ricegrass. The average annual production of
air-dry vegetation ranges from 1,400 pounds per acre in
favorable years to 500 pounds in unfavorable years.

The potential plant community on the Travessilla soil is
mainly sideoats grama, little bluestem, black grama, and
blue grama. The average annual production of air-dry
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vegetation ranges from 1,000 pounds per acre in
favorable years to 400 pounds in unfavorable years.

As the plant community on this unit deteriorates, the
desirable forage plants decrease and there is an
increase in sand dropseed, threeawn, broom snakeweed,
and oneseed juniper, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of little bluestem, Indian
ricegrass, sideoats grama, and western wheatgrass.

The Travessilla soil is poorly suited to rangeland
improvement practices such as fences, pipelines for
providing stock water, water impoundments, and
mechanical brush management because of the shallow
and very shallow depth to sandstone. Adequate residue
and litter must be maintained on this unit to control soil
blowing and reduce damage to young plants.

This unit can support scattered oneseed juniper and
pinyon.

62—Plack-Dioxice loams, 0 to 8 percent slopes.
This map unit is on mesas. Areas are irregular in shape
and are 15 to 250 acres in size. The native vegetation is
mainly short and mid grasses. Elevation is 6,400 to
7,000 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 130 to
160 days.

This unit is 50 percent Plack loam, 0 to 8 percent
slopes, and 30 percent Dioxice loam, O to 5 percent
slopes. The Plack soil is in slightly convex areas, and the
Dioxice soil is in slightly depressional areas. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Deacon soils in concave areas and
soils that are similar to this Plack soil but have indurated
caliche at a depth of 20 to 40 inches. Included areas
make up about 20 percent of the total acreage.

The Plack soil is very shallow and shallow and is well
drained. It formed in alluvium derived from mixed
sources. Typically, the surface layer is dark grayish
brown loam about 17 inches thick over indurated caliche.

Permeability of the Plack soil is moderate. Effective
rooting depth is 4 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

The Dioxice soil is very deep and well drained. It
formed in old alluvium derived from mixed sources.
Typically, the surface layer is dark grayish brown loam
about 10 inches thick. The upper 9 inches of the subsoil
is grayish brown loam, and the lower 20 inches is
yellowish brown clay loam. The substratum to a depth of
60 inches or more is very pale brown loam.
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Permeability of the Dioxice soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on the Plack soil is
mainly plains lovegrass, sideoats grama, black grama,
and little bluestem. The potential plant community on the
Dioxice soil is mainly blue grama, galleta, western
wheatgrass, and bottlebrush squirreitail. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in threeawn, ring
muhly, broom snakeweed, and walkingstick cholla, which
normally occur in small amounts in the potential plant
community. Grazing management should be designed to
increase the productivity and reproduction of sideoats
grama, little bluestem, and western wheatgrass.
Rangeland improvement practices such as fences,
pipelines for providing stock water, and water
impoundments are difficult to apply on the Plack soil
because of the shallow depth to caliche.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 450 pounds in unfavorable years.

The Plack soil is poorly suited to homesite
development. The shallow depth to caliche limits the
installation of septic tank systems and the construction
of streets and dwellings.

If the Dioxice soil is used for homesite development,
the main limitations are the moderately slow permeability
and shrink-swell potential. The moderately slow
permeability limits the operation of septic tank absorption
fields. Buildings and roads should be designed to offset
the effects of shrinking and swelling.

63—Plack-Dioxice association, gently sloping. This
map unit is on dissected remnants of old landforms in
valleys and on valley sides. Slope is 0 to 15 percent.
Areas are irregular in shape and are 1,000 to 3,000
acres in size. The native vegetation is mainly pinyon and
oneseed juniper with an understory of short and mid
grasses. Elevation is 5,000 to 7,000 feet. The average
annual precipitation is 12 to 17 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 150 to 190 days.

This unit is 60 percent Plack loam, 3 to 15 percent
slopes, and 20 percent Dioxice loam, 0 to 5 percent
slopes. The Plack soil is on landform remnants in
valleys, and the Dioxice soil is on valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Tortugas soils on limestone ridges,
Darvey and Pena soils on valley sides, Asparas soils in
swales, Hogadero soils on gravelly knobs, and Rock
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outcrop within areas of the Plack soil. Included areas
make up about 20 percent of the total acreage.

The Plack soil is very shallow and shailow and is well
drained. It formed in alluvium derived from mixed
sources. Typically, the soil is brown loam about 11
inches deep over indurated caliche.

Permeability of the Plack soil is moderate. Effective
rooting depth is 4 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

The Dioxice soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is dark grayish brown loam about 8
inches thick. The upper 14 inches of the subsoil is
grayish brown and brown clay loam, and the lower 5
inches is light yellowish brown loam. The substratum to a
depth of 60 inches or more is pink and light yellowish
brown loam.

Permeability of the Dioxice soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is high. Runoft is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

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

The potential plant community on the Plack soil is
mainly sideoats grama, plains lovegrass, black grama,
and pinyon. The potential plant community on the
Dioxice soil is mainly western wheatgrass, blue grama,
galleta, and sideoats grama. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in threeawn, ring muhly, broom
snakeweed, and walkingstick cholla, which normally
occur in small amounts in the potential plant community.
Grazing management should be designed to increase
the productivity and reproduction of sideoats grama,
western wheatgrass, and blue grama. Rangeland
improvement practices such as fences, pipelines for
providing stock water, water impoundment facilities, and
mechanical brush management are difficult to apply on
the Plack soil because of the shallow and very shallow
depth to caliche.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 450 pounds in unfavorable years.

The Plack soil has limited suitability for production of
firewood, fenceposts, Christmas trees, or ornamentals.

64—Plack-Penistaja association, gently sloping.
This map unit is on piedmonts, valley sides, and
dissected remnants of valiey floors. Slope is 0 to 5
percent. Areas are irregular in shape and are 200 to
3,000 acres in size. The native vegetation is mainly
pinyon and juniper with an understory of short and mid
grasses. Elevation is 5,000 to 7,000 feet. The average
annual precipitation is 12 to 17 inches, the average
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annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 150 to 190 days.

This unit is 50 percent Plack fine sandy loam, O to 5
percent slopes, and 30 percent Penistaja sandy loam, 0
to 5 percent slopes. The Plack soil is on remnants of
valley floors, and the Penistaja soil is on piedmonts and
valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Dioxice soils on valley sides,
sandstone outcrops on low ridges, and a soil that is
similar to the Penistaja soil but has a darker colored
surface layer and is in swales. Included areas make up
about 20 percent of the total acreage.

The Plack soil is very shallow and shallow and is well
drained. It formed in alluvium derived from mixed
sources. Typically, the soil is brown fine sandy loam
about 12 inches deep over indurated caliche.

Permeability of the Plack soil is moderate. Effective
rooting depth is 4 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

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

Permeability of the Penistaja soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

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

The potential plant community on the Plack soil is
mainly sideoats grama, black grama, New Mexico
feathergrass, and littleseed ricegrass. The average
annual production of air-dry vegetation ranges from
1,100 pounds per acre in favorable years to 450 pounds
in unfavorable years.

The potential plant community on the Penistaja soil is
mainly sideoats grama, little bluestem, and blue grama.
The average annual production of air-dry vegetation
ranges from 1,400 pounds per acre in favorable years to
500 pounds in unfavorable years.

As the plant community on this unit deteriorates, the
desirable forage plants decrease and there is an
increase in sand dropseed, broom snakeweed, threeawn,
and oneseed juniper, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama, black
grama, and little bluestem. Rangeland improvement
practices such as pipelines for providing stock water,
fences, water impoundments, and mechanical brush
management are difficult to apply on the Plack soil
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because of the shallow and very shallow depth to
caliche. Adequate residue and litter must be maintained
on this unit to control soil blowing and reduce damage to
young plants.

This unit has limited suitability for the production of
pinyon and juniper for use as firewood, fenceposts,
Christmas trees, or ornamentals.

65—Purcella-Riverwash assoclation, gently
sloping. This map unit is on piedmonts. Slope is 0 to 5
percent. Areas are irregular in shape and are 500 to
2,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 5,500 to 7,000 feet. The
average annual precipitation is 16 to 18 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 160 to 180 days.

This unit is 60 percent Purcella loam, 0 to 5 percent
slopes, and 15 percent Riverwash. The Purcella soil is
on piedmonts, and Riverwash is along drainageways.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Reventon
and Sampson soils in swales and Patos soils in the
higher lying areas. Included areas make up about 25
percent of the total acreage.

The Purcella soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is dark brown loam about 12 inches
thick. The upper 10 inches of the subsoil is brown cobbly
loam, and the lower 21 inches is brown extremely cobbly
clay loam. The substratum to a depth of 60 inches or
more is pink extremely cobbly clay loam.

Permeability of the Purcella soil is moderately siow.
Effective rooting depth is 60 inches or more. Available
water capacity is high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is moderate.

Riverwash consists of unstabilized stony, cobbly, or
gravelly sediment that is periodically reworked by water.
It is subject to common, very brief periods of flooding in
summer.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
western wheatgrass, blue grama, vine-mesquite, and
sideoats grama. The Purcella soil can support scattered
juniper and pinyon. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in wolftail, mat muhly, and broom snakeweed,
which normally occur in small amounts in the potential
plant community. Grazing management should be
designed to increase the productivity and reproduction of
western wheatgrass, vine-mesquite, and sideoats grama.
Rangeland improvement practices such as pipelines for
providing stock water and water impoundments are
difficult to apply on this unit because cobbles are within
12 inches of the soil surface.
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The average annual production of air-dry vegetation on
this unit ranges from 1,700 pounds per acre in favorable
years to 600 pounds in unfavorable years.

66—Rance siit loam, 2 to 5 percent slopes. This
moderately deep, well drained soil is on uplands. It
formed in material derived dominantly from gypsum.
Areas are irregular in shape and are 500 to 2,500 acres
in size. The native vegetation is mainly short and mid
grasses. Elevation is 5,500 to 6,500 feet. The average
annual precipitation is 12 to 17 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 150 to 190 days.

Typically, the surface layer is brown silt loam about 6
inches thick. The underlying layer is white silt loam about
26 inches thick over hard gypsum. Depth to gypsum
ranges from 20 to 40 inches.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Tanbark and Sharps soils on knobs,
Harvey soils on valley sides, and Gabaldon soils on
valley floors. Included areas make up about 25 percent
of the total acreage.

Permeability of this Rance soil is moderate. Effective
rooting depth is 20 to 40 inches. Available water capacity
is moderate. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high. The
substratum is slightly saline.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
black grama, winterfat, sideoats grama, and alkali
sacaton. The unit can support scattered oneseed juniper.
As the plant community deteriorates, the desirable
forage plants decrease and there is an increase in
threeawn, Bigelow sagebrush, broom snakeweed, and
Engelmann pricklypear, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of black grama, winterfat,
and alkali sacaton. This unit is poorly suited to rangeland
improvement practices such as water impoundments
because of the moderate depth to gypsum. Livestock
grazing should be managed to protect the unit from
excessive erosion.

The average annual production of air-dry vegetation on
this unit ranges from 950 pounds per acre in favorable
years to 550 pounds in unfavorable years.

67—Rance-Tanbark slit loams, 2 to 9 percent

slopes. This map unit is on uplands (fig. 7). Areas are
irregular in shape and are 1,000 to 5,000 acres in size.
The native vegetation is mainly short and mid grasses.
Elevation is 5,500 to 6,500 feet. The average annual
precipitation is 12 to 17 inches, the average annual air
temperature is 45 to 56 degrees F, and the average
frost-free period is 150 to 190 days.

Soil survey

This unit is 60 percent Rance silt loam, 2 to 9 percent
slopes, and 20 percent Tanbark silt loam, 2 to 9 percent
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Sharps soils on shale knobs,
Tortugas soils on limestone knobs, and Gabaldon soils
on valley floors. Included areas make up about 20
percent of the total acreage.

The Rance soil is moderately deep and well drained. It
tformed in material derived dominantly from gypsum.
Typically, the surface layer is pale brown silt loam about
7 inches thick. The next layer is very pale brown loam
about 17 inches thick. The substratum is white
gypsiferous shale interbedded with gypsum. It is about 6
inches thick over consolidated gypsum.

Permeability of the Rance soil is moderate. Effective
rooting depth is 20 to 40 inches. Available water capacity
is low. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is high. The substratum
is slightly saline.

The Tanbark soil is shallow and well drained. it formed
in material derived dominantly from gypsum. Typically,
the surface layer is grayish brown silt loam about 4
inches thick. The substratum is white loam about 16
inches thick over gypsum.

Permeability of the Tanbark soil is moderate. Effective
rooting depth is 10 to 20 inches. Available water capacity
is low. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
black grama, winterfat, sideoats grama, and alkali
sacaton. The Tanbark soil can support scattered
oneseed juniper. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in threeawn, Bigelow sagebrush, broom
snakeweed, and yucca, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama,
winterfat, and black grama. This unit is poorly suited to
rangeland improvement practices such as water
impoundments because of the depth to gypsum.

The average annual production of air-dry vegetation on
this unit ranges from 950 pounds per acre in favorable
years to 300 pounds in unfavorable years.

68—Reflection-Malargo assoclation, moderately
sloping. This map unit is on ridges and in swales on
piedmonts (fig. 8). Slope is 0 to 15 percent. Areas are
irregular in shape and are 500 to 3,000 acres in size.
The native vegetation is mainly short and mid grasses.
Elevation is 4,500 to 5,500 feet. The average annual
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Figure 7.—Area of Rance-Tanbark silt loams, 2 to 9 percent slopes.

precipitation is 8 to 11 inches, the average annual air
temperature is 57 to 60 degrees F, and the average
frost-free period is 190 to 210 days.

This unit is 55 percent Reflection fine sandy loam, 0 to
15 percent slopes, and 35 percent Malargo fine sandy
loam, 1 to 8 percent slopes. The Reflection soil is on
broad ridges, and the Malargo soil is in shallow swales.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are gravelly soils along drainageways and
nongypsiferous soils in swales. Included areas make up
about 10 percent of the total acreage.

The Reflection soil is very deep and well drained. It
formed in alluvium derived dominantly from gypsiferous
rock. Typically, the surface layer is pale brown fine sandy
loam about 3 inches thick. The upper 28 inches of the
substratum is pink loam, and the lower part to a depth of
60 inches or more is pink clay loam.

Permeability of the Reflection soil is moderate.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high,

The Malargo soil is very deep and well drained. it
formed in alluvium derived from mixed sources. Typically,
the surface layer is brown fine sandy loam about 5
inches thick. The subsoil is brown loam about 15 inches
thick. The substratum to a depth of 60 inches or more is
brown and dark brown loam.

Permeability of the Malargo soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
bush muhly, plains bristlegrass, black grama, and
fourwing saltbush. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in creosotebush, fluffgrass, and broom
snakeweed, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of black grama, bush muhly, and plains
bristlegrass. Rangeland improvement practices such as
ponds and other earthen water impoundments are poorly



54

Soil survey

Figure 8.—Area of Reflection-Malargo associatlon, moderately sloping.

suited to the soils in this unit because of the shallow and
very shallow depth to highly gypsiferous material.
Adequate residue and litter must be maintained on the
unit to control soil blowing and reduce damage to young
plants.

The average annual production of air-dry vegetation on
this unit ranges from 650 pounds per acre in favorable
years to 250 pounds in unfavorable years.

69—Remunda clay loam, gypsum substratum, 3 to
8 percent slopes. This very deep, well drained soil is on
valley sides. It formed in alluvium derived dominantly
from shale and igneous rocks. Areas are long and
narrow and are 25 to 150 acres. The native vegetation is
mainly short and mid grasses. Elevation is 6,000 to
7,000 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 130 to
160 days.

Typically, the surface layer is grayish brown clay loam
about 7 inches thick. The upper 35 inches of the subsoil

is grayish brown and yellowish brown clay, and the lower
18 inches is yellowish brown gypsiferous clay.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Ruidoso soils on valley floors,
Reventon soils on valley sides, Docdee soils on ridges,
and a moderately deep soil on upper valley sides.
Included areas make up about 30 percent of the total
acreage.

Permeability of this Remunda soil is slow. Effective
rooting depth is 60 inches or more. Available water
capacity is very high. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

This unit is used for livestock grazing and homesite
development.

The potential plant community on this unit is mainly
blue grama, western wheatgrass, vine-mesquite, and
bottlebrush squirreltail. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in ring muhly, ear muhly, Curruth
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sagewort, and walkingstick cholla, which normally occur
in small amounts in the potential plant community.
Grazing management should be designed to increase
the productivity and reproduction of vine-mesquite,
western wheatgrass, and bottlebrush squirreltail.
Livestock grazing should be managed to protect the soil
from erosion.

The average annual production of air-dry vegetation
ranges from 1,200 pounds per acre in favorable years to
450 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are slow permeability, shrink-swell potential,
and the hazard of erosion. The slow permeability limits
the operation of septic tank absorption fields. If buildings
are constructed on this unit, properly designing
foundations and footings and diverting runoff away from
the buildings help to prevent structural damage because
of shrinking and swelling. Excavations for houses and
access roads expose material that is highly susceptible
to erosion.

70—Reventon loam, 0 to 3 percent slopes. This
very deep, well drained soil is on valley sides. It formed
in alluvium derived from mixed sources. Areas are
irregular in shape and are 25 to 250 acres in size. The
native vegetation is mainly short and mid grasses.
Elevation is 6,000 to 7,000 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 45 to 56 degrees F, and the average
frost-free period is 130 to 160 days.

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is brown clay loam about 29
inches thick. The substratum to a depth of 60 inches or
more is light brown loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Dioxice soils in convex areas,
Sampson soils in depressional areas, and Deacon soils
on valley sides. Included areas make up about 10
percent of the total acreage.

Permeability of this Reventon soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on this unit is mainly
sideoats grama, blue grama, galleta, and winterfat. As
the ptant community deteriorates, the desirable forage
plants decrease and there is an increase in broom
snakeweed, threeawn, and sand dropseed, which
normally occur in small amounts in the potential plant
community. Grazing management should be designed to
increase the productivity and reproduction of sideoats
grama and winterfat. Adequate residue and litter must be
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maintained on this unit to control soil blowing and reduce
damage to young plants.

The average annual production of air-dry vegetation on
this unit ranges from 1,800 pounds per acre in favorable
years to 650 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are moderately slow permeability and shrink-
swell potential. The moderately slow permeability limits
the operation of septic tank absorption fields. Buildings
and roads should be designed to offset the effects of
shrinking and swelling.

71—Reventon loam, 3 to 8 percent slopes. This
very deep, well drained soil is on valley sides. It formed
in alluvium derived from mixed sources. Areas are
irregular in shape and are 20 to 250 acres. The native
vegetation is mainly short and mid grasses. Elevation is
6,000 to 7,000 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
45 to 56 degrees F, and the average frost-free period is
130 to 160 days.

Typically, the surface layer is dark brown loam about 7
inches thick. The subsoil is brown clay loam 26 inches
thick. The substratum to a depth of 60 inches or more is
yellowish brown loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Dioxice soils in convex areas,
Sampson soils in depressional areas, and Deacon soils
on valley sides. Included areas make up about 10
percent of the total acreage.

Permeability of this Reventon soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on this unit is mainly
western wheatgrass, blue grama, bottlebrush squirreltail,
and galleta. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in ring muhly, broom snakeweed, walkingstick
cholla, and mat muhly, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass,
blue grama, bottlebrush squirreltail, and galleta.

The average annual production of air-dry vegetation
ranges from 1,800 pounds per acre in favorable years to
650 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are moderately slow permeability and shrink-
swell potential. The moderately slow permeability limits
the operation of septic tank absorption fields. Buildings
and roads should be designed to offset the effects of
shrinking and swelling.
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72—Reventon-Sampson association, gently
sloping. This map unit is on piedmonts and in valleys.
Slope is 0 to 5 percent. Areas are irregular in shape and
are 1,000 to 5,000 acres in size. The native vegetation is
mainly short and mid grasses. Elevation is 6,000 to
7,000 feet. The average annual precipitation is 12 to 17
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 150 to
190 days.

This unit is 65 percent Reventon loam, 0 to 5 percent
slopes, and 15 percent Sampson loam, 0 to 5 percent
slopes. The Reventon soil is on piedmonts and valley
sides, and the Sampson soil is on valley floors and
valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Tortugas soils on limestone knobs,
slick spots in sodium-affected areas, Plack soils on
narrow ridges, and Dioxice soils on valley sides. Included
areas make up about 20 percent of the total acreage.

The Reventon soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is brown loam about 7 inches thick.
The subsoil is brown and strong brown clay loam about
33 inches thick. The substratum to a depth of 60 inches
or more is light brown loam.

Permeability of the Reventon soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

The Sampson soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is dark brown loam about 6 inches
thick. The upper 15 inches of the subsoil is dark brown
loam, and the lower 26 inches is dark brown clay loam.
The substratum to a depth of 60 inches or more is
brown loam.

Permeability of the Sampson soil is moderate.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high.

This unit is used for livestock grazing and wildiife
habitat.

The potential plant community on this unit is mainly
western wheatgrass, blue grama, vine-mesquite, and
galleta. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in ring muhly, broom snakeweed, walkingstick
cholla, and mat muhly, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass,
vine-mesquite, and galleta. Rangeland seeding is
suitable if the rangeland is in poor condition.

Soil survey

The average annual production of air-dry vegetation
ranges from 1,800 pounds per acre in favorable years to
650 pounds in unfavorable years.

73—Rock outcrop-Stroupe-Deama association,
extremely steep. This map unit is on hills, breaks, and
mesa sides (fig. 9). Slope is 30 to 75 percent. Areas are
irregular in shape and are 500 to 5,000 acres in size.
The native vegetation is mainly pinyon and juniper with
an understory of short and mid grasses. Elevation is
5,500 to 6,500 feet. The average annual precipitation is
12 to 17 inches, the average annual air temperature is
45 to 56 degrees F, and the average frost-free period is
150 to 190 days.

This unit is 35 percent Rock outcrop, 25 percent
Stroupe very stony loam, 30 to 50 percent slopes, and
25 percent Deama very cobbly loam, 30 to 75 percent
slopes. Rock outcrop is on breaks, and the Stroupe and
Deama soils are on hills and mesa sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Plack and Tortugas soils on the tops
of mesas, Sampson soils on small valley floors, and
Penistaja soils in the lower lying areas. Included areas
make up about 15 percent of the total acreage.

Rock outcrop consists of areas of exposed limestone
and sandstone. Surface runoff is rapid.

The Stroupe soil is moderately deep and well drained.
It formed in sediment derived dominantly from
sandstone, shale, and igneous rock. Typically, the
surface layer is dark brown very stony loam about 4
inches thick. The subsoil is reddish brown very stony
clay about 17 inches thick over sandstone.

Permeability of the Stroupe soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Deama soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the soil is dark brown very
cobbly loam about 7 inches deep over limestone.

Permeability of the Deama soil is moderate. Effective
rooting depth is 7 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

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

The potential plant community on this unit is mainly
sideoats grama, little bluestem, plains lovegrass, and
littleseed ricegrass. Areas of the unit on north-facing side
slopes can support stands of pinyon and juniper as well
as stands of scattered ponderosa pine. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in walkingstick cholla,
wavyleaf oak, and threeawn, which normally occur in
small amounts in the potential plant community. Grazing
management should be designed to increase the
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Figure 9.—Area of Rock outcrop-Stroupe-Deama assoclation, extremely steep, east of Corona, New Mexico.

productivity and reproduction of littie bluestem, sideoats
grama, and plains lovegrass. This unit is poorly suited to
rangeland improvement practices such as fences,
pipelines for providing stock water, mechanical brush
management, and water impoundments because of the
shallow and very shallow depth to bedrock and
steepness of slope. Trails or walkways can be
constructed in places to encourage livestock to graze in
areas where access is limited.

The average annual production of air-dry vegetation
ranges from 1,100 pounds per acre in favorable years to
300 pounds in unfavorable years.

The Stroupe and Deama soils have limited suitability
for the production of firewood, fenceposts, Christmas
trees, and ornamentals.

74—Romine extremely gravelly loam, 15 to 45
percent slopes. This very deep, well drained soil is on
old dissected alluvial plains. It formed in old alluvium
derived from mixed sources. Areas are irregular in shape
and are 15 to 150 acres in size. The native vegetation is

mainly pinyon and alligator juniper with an understory of
oak, short grasses, and mid grasses. Elevation is 6,300
to 7,200 feet. The average annual precipitation is 14 to
18 inches, the average annual air temperature is 45 to
56 degrees F, and the average frost-free period is 130 to
160 days.

Typically, the surface layer is grayish brown extremely
gravelly loam about 9 inches thick. The upper 6 inches
of the subsoil is brown very cobbly loam, and the lower 8
inches is light yellowish brown very cobbly clay loam.
The substratum to a depth of 60 inches or more is
brownish yellow extremely cobbly loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Pena soils near the tops of slopes
that have southerly exposures, Dioxice soils in the more
gently sloping areas, Manzano soils in small valleys, and
Nogal and Hightower soils near the bottom of slopes.
Included areas make up about 15 percent of the total
acreage.
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Permeability of this Romine soil is moderately rapid.
Effective rooting depth is 60 inches or more. Available
water capacity is low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on this unit is mainly
sideoats grama, plains lovegrass, little bluestem, and
black grama. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in hairy grama, wavyleaf oak, threeawn, and
wolftail, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of plains lovegrass, sideoats grama, and
littte bluestem. This unit can support scattered pinyon
and juniper. Rangeland improvement practices such as
fences, pipelines for providing stock water, water
impoundments, and mechanical brush management are
difficult to apply on the unit because of stoniness and
steepness of slope.

The average annual production of air-dry vegetation
ranges from 1,200 pounds per acre in favorable years to
400 pounds in unfavorable years.

This unit is poorly suited to homesite development.
The main limitations are slope and large stones.

75—Roswell fine sand, hummocky. This very deep,
excessively drained soil is on hummocky upland plains. It
formed in eolian sand derived from mixed sources. Slope
is 1 to 5 percent. Areas are irregular in shape and are
500 to 5,000 acres in size. The native vegetation is
mainly short and mid grasses. Elevation is 4,000 to
4,700 feet. The average annual precipitation is 11 to 14
inches, the average annual air temperature is 57 to 60
degrees F, and the average frost-free period is 180 to
200 days.

Typically, this soil to a depth of 60 inches or more is
brown fine sand.

Included in this unit are areas of other soils that may
or may not be present in ali mapped areas. These
included areas are soils that have a sandy loam subsoil
and are in areas between dunes. Included areas make
up about 20 percent of the total acreage.

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

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sand bluestem, little biuestem, plains bristlegrass, and
sideoats grama. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in field sandbur, shinnery oak, broom
snakeweed, and threeawn, which normally occur in small
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amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sand bluestem, plains
bristlegrass, and little bluestem. This unit can support
scattered oneseed juniper. Adequate residue and litter
must be maintained on this unit to control soil blowing
and reduce damage to young plants.

The average annual production of air-dry vegetation
ranges from 1,800 pounds per acre in favorable years to
1,000 pounds in unfavorable years.

76—Ruidoso clay ioam, moist, 0 to 8 percent
glopes. This very deep, well drained soil is on the floors
and sides of valleys. It formed in alluvium derived from
mixed sources. Areas are long and narrow and are 20 to
150 acres. The native vegetation is mainly short and mid
grasses. Elevation is 6,500 to 7,000 feet. The average
annual precipitation is 17 to 20 inches, the average
annual air temperature is 45 to 52 degrees F, and the
average frost-free period is 100 to 140 days.

Typically, the upper 4 inches of the surface layer is
brown clay loam and the lower 8 inches is dark brown
clay loam. The upper 10 inches of the subsoil is dark
brown clay loam, and the lower 38 inches is brown clay.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Sampson soils near the edges of
mapped areas and Paco and Nolten soils on valley
sides. Included areas make up about 10 percent of the
total acreage.

Permeability of this Ruidoso soil is slow. Effective
rooting depth is 60 inches or more. Available water
capacity is very high. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is high.

This unit is used as homesites and for wildlife habitat.

if this unit is used for homesite development, the main
limitations are slow permeability and shrink-swell
potential. The slow permeability limits the operation of
septic tank absorption fields. If buildings are constructed
on this unit, properly designing foundations and footings
and diverting runoff away from the buildings help to
prevent structural damage because of shrinking and
swelling.

77—Ruidoso-Tortugas association, moderately
slopling. This map unit is on uplands and in valleys.
Slope is 0 to 15 percent. Areas are irregular in shape
and are 1,000 to 5,000 acres in size. The native
vegetation is mainly short grasses, mid grasses, pinyon,
and juniper. Elevation is 6,000 to 6,900 feet. The
average annual precipitation is 13 to 17 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 160 to 180 days.

This unit is 40 percent Ruidoso silty clay loam, O to 8
percent slopes, and 40 percent Tortugas very cobbly silt
loam, 0 to 15 percent slopes. The Ruidoso soil is on the



Lincoln County Area, New Mexico

floors and sides of valleys, and the Tortugas soil is on
uplands.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Sampson
soils on valley floors and Rock outcrop on ridges.
Included areas make up about 20 percent of the total
acreage.

The Ruidoso soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is dark brown silty clay loam about 10
inches thick. The upper 35 inches of the subsoil is dark
brown and brown clay loam, and the lower 15 inches is
brown clay loam.

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

The Tortugas soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the upper 2 inches of the
surface layer is dark grayish brown very cobbly silt loam,
and the lower 6 inches is dark grayish brown very cobbly
loam. Limestone is at a depth of 8 inches.

Permeability of the Tortugas soil is moderate. Effective
rooting depth is 6 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

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

The potential plant community on the soil is mainly
western wheatgrass, vine-mesquite, blue grama, and
silver bluestem. The Ruidoso soil can support scattered
pinyon and juniper. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in mat muhly, ring muhly, broom snakeweed,
and Carruth sagewort, which normally occur in smalil
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass and
vine-mesquite.

The average annual production of air-dry vegetation on
this soil ranges from 2,000 pounds per acre in favorable
years to 700 pounds in unfavorable years.

The potential plant community on the Tortugas soil is
mainly sideoats grama, plains lovegrass, little bluestem,
and deergrass. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, wavyleaf oak, oneseed juniper,
and green sagewort, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of sideoats grama, plains
lovegrass, little bluestem, and deergrass. The Tortugas
soil has limited suitability for rangeland management
practices such as pipelines for providing stock water,
fences, water impoundments, and mechanical brush
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management because of the shallow and very shallow
depth to bedrock.

The average annual production of air-dry vegetation on
this soil ranges from 1,400 pounds per acre in favorable
years to 600 pounds in unfavorable years.

The Tortugas soil has limited suitability for production
of pinyon and juniper for use as firewood, fenceposts,
Christmas trees, or ornamentals.

78—Ruidoso Variant clay loam, 0 to 8 percent
slopes. This very deep, well drained soil is on valley
sides. It formed in alluvium derived from mixed sources.
Areas are irregular in shape and are 25 to 200 acres in
size. The native vegetation is mainly short and mid
grasses (fig. 10). Elevation is 6,000 to 7,500 feet. The
average annual precipitation is 14 to 18 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 130 to 160 days.

Typically, the surface layer is grayish brown clay loam
about 2 inches thick. The subsoil to a depth of 60 inches
or more is dark brown and brown silty clay.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are soils that have a thinner and lighter
colored surface layer than this Ruidoso soil and
Sampson soils near the edges of mapped areas.
Included areas make up about 10 percent of the total
acreage.

Permeability of this Ruidoso soil is slow. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.

This unit is used for livestock grazing and homesite
development.

The potential plant community on this unit is mainly
western wheatgrass, vine-mesquite, blue grama, and
alkali sacaton. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in mat muhly, ring muhly, and Carruth sagewort,
which normally occur in small amounts in the potential
plant community. Grazing management should be
designed to increase the productivity and reproduction of
western wheatgrass, vine-mesquite, and alkali sacaton.
This unit receives runoff from adjoining areas, which
increases the production and palatability of forage.
Consequently, it is often excessively grazed.

The average annual production of air-dry vegetation
ranges from 2,000 pounds per acre in favorable years to
700 pounds in unfavorable years.

If this unit is used for homesite development, the main
limitations are slow permeability and shrink-swell
potential. The slow permeability limits the operation of
septic tank absorption fields. If buildings are constructed
on this unit, properly designing foundations and footings
and diverting runoff away from the buildings help to
prevent structural damage because of shrinking and
swelling.
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Soil survey

Figure 10.—Area of Ruidoso Variant clay loam, 0 to 8 percent slopes.

79—Sampson loam, 0 to 5 percent slopes. This very
deep, well drained soil is on the floors and sides of
valleys. It formed in alluvium derived from mixed
sources. Areas are long and narrow and are 150 to
2,000 acres. The native vegetation is mainly short and
mid grasses. Elevation is 5,500 to 6,500 feet. The
average annual precipitation is 12 to 17 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 180 days.

Typically, the surface layer is dark brown loam about 6
inches thick. The upper 15 inches of the subsoil is dark
brown loam, and the lower 26 inches is dark brown clay
loam. The substratum to a depth of 60 inches or more is
brown loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
inc!luded areas are Reventon and Penistaja soils on
valley sides and recent gravelly soils near drainageways.
Included areas make up about 10 percent of the total
acreage.

Permeability of this Sampson soil is moderate.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
western wheatgrass, vine-mesquite, blue grama, and
galleta. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in ring muhly, mat muhly, and broom
snakeweed, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of western wheatgrass and vine-mesquite.
This unit receives runoff from adjoining areas, which
increases the production and palatability of forage.
Consequently, it is often excessively grazed.
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The average annual production of air-dry vegetation
ranges from 1,800 pounds per acre in favorable years to
900 pounds in unfavorable years.

80—Sampson loam, moist, 0 to 8 percent slopes.
This very deep, well drained soil is on the floors and
sides of valleys. It formed in alluvium derived from mixed
sources. Areas are long and narrow and are 20 to 100
acres. The native vegetation is mainly ponderosa pine
and alligator juniper with an understory of mid grasses.
Elevation is 6,500 to 7,000 feet. The average annual
precipitation is 17 to 22 inches, the average annual air
temperature is 45 to 52 degrees F, and the average
frost-free period is 100 to 140 days.

Typically, the upper 4 inches of the surface layer is
dark grayish brown loam and the lower 5 inches is very
dark grayish brown clay loam. The subsoil is dark grayish
brown and brown clay loam about 33 inches thick. The
substratum to a depth of 60 inches or more is dark
grayish brown loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Ruidoso soils along drainageways
and Paco and Nolten soils on valley sides. Included
areas make up about 15 percent of the total acreage.

Permeability of this Sampson soil is moderate.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

Population growth has resulted in increased
construction of homes on this unit. The main limitation of
the unit for homesite development is the shrink-swell
potential. Buildings and roads should be designed to
offset the effects of shrinking and swelling.

This unit is suited to ponderosa pine. The site index
for ponderosa pine ranges from 77 to 92. Based on a
site index of 80, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 5,410 cubic feet or
31,200 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
the production is 69 cubic feet or 313 board feet
(International rule) per acre. This unit has few limitations
for woodland management.

81—Sampson loam, moist, 8 to 15 percent slopes.
This very deep, well drained soil is on valley sides. It
formed in alluvium derived from mixed sources. Areas
are long and narrow and are 15 to 150 acres. The native
vegetation is mainly ponderosa pine and alligator juniper
with an understory of mid grasses. Elevation is 6,500 to
7,000 feet. The average annual precipitation is 17 to 22
inches, the average annual air temperature is 45 to 52
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degrees F, and the average frost-free period is 100 to
140 days.

Typically, the surface layer is dark grayish brown loam
about 8 inches thick. The subsgil is dark grayish brown
clay loam about 35 inches thick. The substratum to a
depth of 60 inches or more is dark grayish brown loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Ruidoso soils along drainageways
and Nolten soils on valley sides. Included areas make up
about 15 percent of the total acreage.

Permeability of this Sampson soil is moderate.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

This unit is used as homesites and for wildlife habitat.
It can be used as woodland.

Population growth has resulted in increased
construction of homes on this unit. The unit is limited for
homesite development mainly by slope and shrink-swell
potential. Slope is a concern in installing septic tank
absorption fields. Absorption lines should be installed on
the contour. Buildings and roads should be designed to
offset the effects of shrinking and swelling.

This unit is suited to ponderosa pine. The site index
for ponderosa pine ranges from 77 to 92. Based on a
site index of 80, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 5,410 cubic feet or
31,200 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
the production is 69 cubic feet or 313 board feet
(International rule) per acre.

This unit has few limitations for woodland
management. Conventional methods of harvesting timber
generally are suitable, but the soil may be compacted if
heavy equipment is used while the soil is wet. Minimizing
the risk of erosion is essential in harvesting timber.
Proper design of road drainage systems and care in the
placement of culverts help to control erosion. Roads and
landings can be protected from erosion by constructing
water bars and by seeding cuts and fills. Spoil from
excavations is subject to rill and gully erosion and to
sloughing.

82—Sharps siit loam, 2 to 5 percent slopes. This
moderately deep, well drained soil is on uplands. It
formed in material derived dominantly from shale and
siltstone. Areas are irregular in shape and are 1,000 to
5,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 5,500 to 6,500 feet. The
average annual precipitation is 12 to 17 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 190 days.

Typically, the surface layer is reddish brown silt loam
about 4 inches thick. The subsaoil is red and light red silty
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clay loam about 18 inches thick. The substratum is light
reddish brown silty clay loam about 8 inches thick over
layered shale and siltstone.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Clovis and Witt soils in swales,
shallow soils on knobs, Rance soils on uplands, and
Gabaldon soils on valley floors. Included areas make up
about 25 percent of the total acreage.

Permeability of this Sharps soil is moderately slow.
Effective rooting depth is 20 to 40 inches. Available
water capacity is low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
blue grama, galleta, winterfat, and bottlebrush squirreltail.
As the plant community deteriorates, the desirable
forage plants decrease and there is an increase in ring
muhly, broom snakeweed, walkingstick cholla, and sand
dropseed, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of winterfat, galleta, and bottlebrush
squirreltail. Livestock grazing should be managed to
protect the soil from excessive erosion.

The average annual production of air-dry vegetation
ranges from 1,200 pounds per acre in favorable years to
600 pounds in unfavorable years.

83—Sharps-Rock outcrop assoclation, moderately
sloping. This map unit is on uplands, ridges, and breaks.
Slope is 2 to 15 percent. Areas are irregular in shape
and are 300 to 3,000 acres in size. The native vegetation
is mainly short and mid grasses. Elevation is 5,500 to
6,500 feet. The average annual precipitation is 12 to 17
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 150 to
190 days.

This unit is 70 percent Sharps silt loam, 2 to 16
percent slopes, and 15 percent Rock outcrop. The
Sharps soil is on uplands, and Rock outcrop is on ridges
and breaks.

included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Witt and Clovis soils in swales, Rance
soils on uplands, Gabaldon soils on valley floors, and
shallow soils on knobs. Included areas make up about
15 percent of the total acreage.

The Sharps soil is moderately deep and well drained.
It formed in material derived dominantly from shale and
siltstone. Typically, the surface layer is reddish brown silt
loam about 4 inches thick. The subsoil is red and light
red silty clay loam about 18 inches thick. The substratum
is light reddish brown silty clay loam about 8 inches thick
over layered shale and siltstone.

Soil survey

Permeability of the Sharps soil is moderately slow.
Effective rooting depth is 20 to 40 inches. Available
water capacity is low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

Rock outcrop consists of areas of exposed shale and
siltstone. Surface runoff is rapid.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
blue grama, galleta, winterfat, and bottlebrush squirreltail.
The unit can support scattered oneseed juniper. As the
plant community deteriorates, the desirable forage plants
decrease and there is an increase in ring muhly, broom
snakeweed, walkingstick cholla, and sand dropseed,
which normally occur in small amounts in the potential
plant community. Grazing management should be
designed to increase the productivity and reproduction of
winterfat, galleta, and bottlebrush squirreltail. Livestock
grazing should be managed to protect the Sharps soil
from excessive erosion.

The average annual production of air-dry vegetation
ranges from 1,200 pounds per acre in favorable years to
600 pounds in unfavorable years.

84—-Socorro very gravelly loam, 0 to 8 percent
slopes. This moderately deep, well drained soil is on old
basalt flows. It formed in sediment derived dominantly
from basalt. Areas are slongated and are 1,000 to 5,000
acres. The native vegetation is mainly short and mid
grasses. Elevation is 5,500 to 6,000 feet. The average
annual precipitation is 12 to 15 inches, the average
annual air temperature is 48 to 56 degrees F, and the
average frost-free period is 150 to 190 days.

Typically, the surface layer is brown very gravelly loam
about 7 inches thick. The subsoil is brown very cobbly
loam about 8 inches thick. The substratum is pink very
gravelly silt loam about 11 inches thick over basalt.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are deeper, more developed soils in
swales and Rock outcrop on knobs. Included areas
make up about 25 percent of the total acreage.

Permeability of this Socorro soil is moderate. Effective
rooting depth is 20 to 40 inches. Available water capacity
is very low. Runoft is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
black grama, galleta, winterfat, and blue grama. As the
plant community deteriorates, the desirable forage plants
decrease and there is an increase in sand dropseed,
walkingstick cholla, and yucca, which normally occur in
small amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of black grama and
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winterfat. Rangeland improvement practices such as
pipelines for providing stock water, water impoundments,
and fences are difficult to apply on this unit because
basalt cobbles are in the soil profile.

The average annual production of air-dry vegetation
ranges from 1,100 pounds per acre in favorable years to
400 pounds in unfavorable years.

85—Stroupe very stony loam, moderately steep.
This moderately deep, well drained soil is on hills. It
formed in sediment derived dominantly from sandstone
and shale. Slope is 8 to 30 percent. Areas are irregular
in shape and are 100 to 2,000 acres in size. The native
vegetation is mainly pinyon and oneseed juniper with an
understory of oak and mid grasses. Elevation is 5,500 to
7,000 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 130 to
160 days.

Typically, the surface layer is dark grayish brown very
stony loam about 5 inches thick. The upper 6 inches of
the subsoil is strong brown very cobbly sandy clay loam,
and the lower 9 inches is reddish brown very cobbly
sandy clay. The substratum is reddish yellow extremely
cobbly sandy clay about 4 inches thick over sandstone.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Rock
outcrop on breaks, Oro Grande soils on knolls and
ledges, Bernal and Hightower soils on uplands, and
Remunda and Paco soils on valley sides. Included areas
make up about 30 percent of the total acreage.

Permeability of this Stroupe soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Most areas of this unit are used for livestock grazing.
A few areas are used for homesite development.

The potential plant community on this unit is mainly
little bluestem, spike muhly, big bluestem, and prairie
junegrass. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in wavyleaf oak, Carruth sagewort, and blue
grama, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of little bluestem, big bluestem, and prairie
junegrass. Rangeland improvement practices such as
pipelines for providing stock water, fences, water
impoundments, and mechanical brush management are
difficult to apply on the unit because of moderate depth
to sandstone, stoniness, and steepness of slope.

This unit has limited suitability for the production of
pinyon and juniper and for use as firewood, fenceposts,
Christmas trees, or ornamentals.

This unit is poorly suited to homesite development.
The main limitations are slope, depth to bedrock, shrink-
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swell potential, large stones, and slow permeability. The
moderate depth to bedrock limits the installation of
septic tank systems and the construction of streets and
dwellings. If buildings are constructed on this unit,
properly designing foundations and footings and diverting
runoff away from buildings help to prevent structural
damage because of shrinking and swelling. Slow
permeability limits the operation of septic tank absorption
fields.

86~—Stroupe bouldery sandy clay loam, extremely
steep. This moderately deep, well drained soil is on
sandstone breaks (fig. 11). It formed in sediment derived
dominantly from sandstone and shale. Slope is 30 to 70
percent. Areas are long and narrow and are 20 to 1,000
acres. The native vegetation is mainly pinyon and
oneseed juniper with an understory of oak and mid
grasses. Elevation is 5,500 to 7,000 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 45 to 56 degrees F, and the
average frost-free period is 130 to 160 days.

Typically, the surface layer is brown bouldery sandy
clay loam about 8 inches thick. The subsoil is light brown
very gravelly sandy clay about 11 inches thick. The
substratum is light brownish gray gravelly clay about 17
inches thick over sandstone and shale.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are Rock
outcrop on breaks, Oro Grande soils on knolls and
ledges, Bernal and Hightower soils on uplands, and
Remunda and Paco soils on valley sides. Included areas
make up about 30 percent of the total acreage.

Permeability of this Stroupe soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

This unit is used for wildlife habitat.

This unit is poorly suited to homesite development.
The main limitations are slope, depth to bedrock, slow
permeability, shrink-swell potential, and large stones.

87—Stroupe-Witt association, moderately steep.
This map unit is on mountainsides and valley sides.
Slope is 5 to 30 percent. Areas are irregular in shape
and are 1,000 to 5,000 acres in size. The native
vegetation is mainly pinyon and juniper with an
understory of oak, short grasses, and mid grasses.
Elevation is 6,000 to 7,000 feet. The average annual
precipitation is 12 to 17 inches, the average annual air
temperature is 45 to 56 degrees F, and the average
frost-free period is 150 to 190 days.

This unit is 55 percent Stroupe very stony loam, 9 to
30 percent slopes, and 25 percent Witt siit loam, 5 to 9
percent slopes. The Stroupe soil is on mountainsides,
and the Witt soil is on valley sides.
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Figure 11.—Area of Stroupe bouldery sandy clay loam, extremely steep.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Travessilla soils on tops of ridges and
Penistaja soils on valley sides. Included areas make up
about 20 percent of the total acreage.

The Stroupe soil is moderately deep and well drained.
It formed in sediment derived dominantly from sandstone
and shale. Typically, the surface layer is very dark
grayish brown very stony loam about 4 inches thick. The
subsoil is dark reddish brown very stony clay loam and
very stony clay about 17 inches thick. Sandstone is at a
depth of 21 inches.

Permeability of the Stroupe soil is slow. Effective
rooting depth is 20 to 40 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Witt soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is brown silt loam about 7 inches thick. The
subsoil is brown silty clay loam about 27 inches thick.

The substratum to a depth of 60 inches or more is
reddish brown loam.

Permeability of the Witt soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

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

The potential plant community on the Stroupe soil is
mainly sideoats grama, plains lovegrass, littleseed
ricegrass, and pinyon. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in blue grama, wolftail, and wavyleaf
oak, which normally occur in small amounts in the
potential plant community. The soil is poorly suited to
rangeland improvement practices such as fences,
pipelines for providing stock water, water impoundments,
and mechanical brush management because of
stoniness and steepness of slope.
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The potential plant community on the Witt soil is
mainly western wheatgrass, vine-mesquite, and blue
grama. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in ring muhly, mat muhly, and broom
snakeweed, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity. and
reproduction of blue grama, western wheatgrass, and
vine-mesquite.

The average annual production of air-dry vegetation on
this unit ranges from 1,200 pounds per acre in favorable
years to 400 pounds in unfavorable years.
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The Stroupe soil has limited suitability for the
production of pinyon and juniper for use as firewood,
fenceposts, Christmas trees, or ornamentals.

88—Tanbark-Tortugas association, very steep. This
map unit is on hills (fig. 12). Slope is 5 to 50 percent.
Areas are irregular in shape and are 100 to 5,000 acres
in size. The native vegetation is mainly short grasses,
mid grasses, pinyon, and juniper. Elevation is 5,000 to
6,500 feet. The average annual precipitation is 12 to 17
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 150 to
190 days.

Figure 12.—Area of Tanbark-Tortugas assoclation, very steep.



66

This unit is 45 percent Tanbark silt loam, 5 to 50
percent slopes, and 30 percent Tortugas very cobbly
loam, 5 to 50 percent slopes.

Included in this unit are areas of other soils and
miscellaneous areas that may or may not be present in
all mapped areas. These included areas are gypsum and
limestone outcrops on breaks and ridges, Rance soils on
valley sides, Gabaldon soils on valley floors, and Sharps
soils on shale knobs. Included areas make up about 25
percent of the total acreage.

The Tanbark soil is shallow and well drained. It formed
in material derived dominantly from gypsum. Typically,
the surface layer is grayish brown silt loam about 4
inches thick. The substratum is white loam about 16
inches thick over gypsum.

Permeability of the Tanbark soil is moderate. Effective
rooting depth is 10 to 20 inches. Available water capacity
is low. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is high.

The Tortugas soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the Tortugas soil is brown very
cobbly loam about 12 inches deep over limestone.

Permeability of the Tortugas soil is moderate. Eftective
rooting depth is 6 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

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

The potential plant community on the Tanbark soil is
mainly black grama, winterfat, alkali sacaton, and
sideoats grama. The soil can support scattered oneseed
juniper. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in Bigelow sagebrush, threeawn, broom
snakeweed, and yucca, which normally occur in small
amounts in the potential plant community.

The average annual production of air-dry vegetation on
this soil ranges from 750 pounds per acre in favorable
years to 300 pounds in unfavorable years.

The potential plant community on the Tortugas soil is
mainly sideoats grama, New Mexico feathergrass, plains
lovegrass, and little bluestem. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in threeawn, oneseed juniper, and
wavyleaf oak, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of black grama, sideoats grama, New
Mexico feathergrass, and winterfat.

The average annual production of air-dry vegetation on
this soil ranges from 1,400 pounds per acre in favorable
years to 600 pounds in unfavorable years.

The Tanbark soil is poorly suited to rangeland
improvement practices such as water impoundments
because of shallow depth to gypsum. The Tortugas soil
is poorly suited to rangeland improvement practices such
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as fences, pipelines for providing stock water, water
impoundments, and mechanical brush management
because of the shallow and very shaliow depth to
limestone and steepness of slope.

The Tortugas soil has limited suitability for the
production of pinyon and juniper for use as firewood,
fenceposts, Christmas trees, or ornamentals.

89—Tortugas-Asparas-Rock outcrop assoclation,
moderately sloping. This map unit is on uplands, in
valleys, and on knobs and breaks. Siope is 0 to 15
percent. Areas are irregular in shape and are 1,000 to
5,000 acres in size. The native vegetation is mainly
pinyon, juniper, short grasses, and mid grasses.
Elevation is 5,500 to 6,900 feet. The average annual
precipitation is 12 to 17 inches, the average annual air
temperature is 45 to 56 degrees F, and the average
frost-free period is 150 to 190 days.

This unit is 40 percent Tortugas very cobbly loam, 0 to
15 percent slopes; 25 percent Asparas loam, 0 to 3
percent slopes; and 15 percent Rock outcrop. The
Tortugas soil is on uplands, the Asparas soil is on the
floors and sides of valleys, and Rock outcrop is on
knobs and breaks.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Sampson soils on valley floors, Plack
soils on knobs and ridges, and Dioxice soils on valley
sides. Included areas make up about 20 percent of the
total acreage.

The Tortugas soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the Tortugas soil is dark
grayish brown and grayish brown very cobbly loam about
12 inches deep over limestone.

Permeability of the Tortugas soil is moderate. Effective
rooting depth is 6 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Asparas soil is very deep and well drained. It
formed in alluvium derived dominantly from limestone.
Typically, the upper 2 inches of the surface layer is
grayish brown loam and the lower 5 inches is dark
grayish brown clay loam. The upper 17 inches of the
subsoil is brown clay loam, and the lower 10 inches is
brown loam. The substratum to a depth of 60 inches or
more is light brown loam.

Permeability of the Asparas soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is high.

Rock outcrop consists of areas of exposed limestone.
Surface runoff is rapid.

This unit is used for livestock grazing, woodland, and
wildlife habitat.
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The potential plant community on the Tortugas soil is
mainly sideoats grama, plains lovegrass, little bluestem,
and littleseed ricegrass. The soil is poorly suited to
rangeland improvement practices such as fences,
pipelines for providing stock water, water impoundments,
and mechanical brush management because of the
shallow and very shallow depth to limestone.

The average annual production of air-dry vegetation on
this soil ranges from 1,400 pounds per acre in favorable
years to 600 pounds in unfavorable years.

The potential plant community on the Asparas soil is
mainly western wheatgrass, vine-mesquite, blue grama,
and galleta. Grazing management should be designed to
increase the productivity and reproduction of western
wheatgrass, sideoats grama, plains lovegrass, and vine-
mesquite.

The average annual production of air-dry vegetation
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ranges from 1,800 pounds per acre in favorable years to
900 pounds in unfavorable years.

The Tortugas soil has limited suitability for the
production of pinyon and juniper for use as firewood,
fenceposts, Christmas trees, or ornamentals.

90—Tortugas-Rock outcrop association,
moderately sloping. This map unit is on breaks,
uplands, and knobs (fig. 13). Slope is 0.to 15 percent.
Areas are irregular in shape and are 1,000 to 5,000
acres in size. The native vegetation is mainly pinyon and
juniper with an understory of short and mid grasses.
Elevation is 6,000 to 6,900 feet. The average annual
precipitation is 12 to 17 inches, the average annual air
temperature is 45 to 56 degrees F, and the average
trost-free period is 150 to 190 days.

Figure 13.—Area of Tortugas-Rock outcrop association, moderately sloping.
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Figure 14.—Area of Tortugas very cobbly loam.

This unit is 45 percent Tortugas very cobbly loam, 0 to
15 percent slopes, and 35 percent Rock outcrop. The
Tortugas soil is on uplands, and Rock outcrop is on
breaks and knobs.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Dioxice soils on valley sides and
Asparas soils in swales. Included areas make up about
20 percent of the total acreage.

The Tortugas soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the soil is dark grayish brown
very cobbly loam about 13 inches deep over limestone
(fig. 14).

Permeability of the Tortugas soil is moderate. Effective
rooting depth is 6 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed limestone.
Surface runoff is rapid.

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

The potential plant community on this unit is mainly
sideoats grama, plains lovegrass, little bluestem, and
spike muhly. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in oneseed juniper, threeawn, and wavyleaf
oak, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of plains lovegrass, sideoats grama, and
little bluestem. This unit is poorly suited to rangeland
improvement practices such as fences, pipelines for
providing stock water, mechanical brush management,
and water impoundments because of the shallow and
very shallow depth to limestone.
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The average annual production of air-dry vegetation
ranges from 1,400 pounds per acre in favorable years to
600 pounds in unfavorable years.

The Tortugas soil has limited suitability for the
production of pinyon and juniper for use as firewood,
fenceposts, Christmas trees, or ornamentals.

91—Tortugas-Rock outcrop assoclation, extremely
steep. This map unit is on hills, uplands, breaks, and
ridges. Slope is 15 to 75 percent. Areas are irregular in
shape and are 1,000 to 8,000 acres in size. The native
vegetation is mainly pinyon and juniper with an
understory of short and mid grasses. Elevation is 6,000
to 6,900 feet. The average annual precipitation is 12 to
17 inches, the average annual air temperature is 45 to
56 degrees F, and the average frost-free period is 150 to
190 days.

This unit is 60 percent Tortugas very cobbly loam, 15
to 75 percent slopes, and 20 percent Rock outcrop. The
Tortugas soil is on hills and uplands, and Rock outcrop
is on breaks and ridges.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Stroupe soils in areas where
sandstone is present, Pena soils on steep hillsides, and
Asparas soils in swales. Included areas make up about
20 percent of the total acreage.

The Tortugas soil is very shallow and shallow and is
well drained. it formed in material derived dominantly
from limestone. Typically, the Tortugas soil is dark
grayish brown very cobbly loam about 11 inches deep
over limestone.

Permeability of the Tortugas soil is moderate. Effective
rooting depth is 6 to 20 inches. Available water capacity
is very low. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

Rock outcrop consists of areas of exposed limestone.
Surface runoff is rapid.

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

The potential plant community on this unit is mainly
sideoats grama, plains lovegrass, little bluestem, and
spike muhly. As the plant community deteriorates, the
desirable forage plants decrease and there is an
increase in oneseed juniper, threeawn, and wavyleaf
oak, which normally occur in small amounts in the
potential plant community. Grazing management should
be designed to increase the productivity and
reproduction of sideoats grama, plains lovegrass, and
New Mexico feathergrass. This unit is poorly suited to
rangeland improvement practices such as fences,
pipelines for providing stock water, water impoundments,
and mechanical brush management because of the
steepness of slope and the shallow and very shallow
depth to limestone.
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The average annual production of air-dry vegetation
ranges from 1,400 pounds per acre in favorable years to
600 pounds in unfavorable years.

The Tortugas soil has limited suitability for the
production of pinyon and juniper for use as firewood,
fenceposts, Christmas trees, or ornamentals.

92—Tortugas-Ruidoso-Rock outcrop association,
very steep. This map unit is on uplands, in valleys, and
on breaks. Slope is 0 to 50 percent. Areas are irregular
in shape and are 1,000 to 5,000 acres in size. The native
vegetation is mainly pinyon, juniper, short grasses, and
mid grasses. Elevation is 6,000 to 6,900 feet. The
average annual precipitation is 13 to 17 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 160 to 180 days.

This unit is 50 percent Tortugas very cobbly silt loam,
15 to 50 percent slopes; 15 percent Ruidoso silty clay
loam, 0 to 8 percent slopes; and 15 percent Rock
outcrop. The Tortugas soil is on uplands, the Ruidoso
soil is on the floors and sides of valleys, and Rock
outcrop is on breaks.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Sampson soils on valley floors and
Pena soils on valley sides. Included areas make up
about 20 percent of the total acreage.

The Tortugas soil is very shallow and shallow and is
well drained. It formed in material derived dominantly
from limestone. Typically, the upper 4 inches of the
surface layer is dark grayish brown very cobbly silt loam
and the lower 6 inches is dark grayish brown very cobbly
loam. Limestone is at a depth of 10 inches.

Permeability of the Tortugas soil is moderate.
Effective rooting depth is 6 to 20 inches. Available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is slight.

The Ruidoso soil is very deep and well drained. It
formed in alluvium derived from mixed sources. Typically,
the surface layer is dark brown silty clay loam about 10
inches thick. The upper 35 inches of the subsoil is dark
brown and brown clay loam, and the lower 15 inches is
brown clay loam.

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

Rock outcrop consists of areas of exposed limestone.
Surface runoff is rapid.

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

The potential plant community on the Tortugas soil is
mainly sideoats grama, plains lovegrass, little bluestem,
and alligator juniper. As the plant community
deteriorates, the desirable forage plants decrease and
there is an increase in threeawn, wavyleaf oak, oneseed
juniper, and green sagewort, which normally occur in
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small amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of plains lovegrass,
sideoats grama, and little bluestem. This soil is poorly
suited to rangeland improvement practices such as water
impoundments, pipelines for providing stock water,
fences, and mechanical brush management because of
the shallow and very shallow depth to bedrock and
steepness of slope.

The average annual production of air-dry vegetation on
this soil ranges from 1,400 pounds per acre in favorable
years to 600 pounds in unfavorable years.

The potential plant community on the Ruidoso soil is
mainly western wheatgrass, vine-mesquite, blue grama,
and silver bluestem. This soil can support scattered
pinyon and juniper. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in mat muhly, ring muhly, broom snakeweed,
and Carruth sagewort, which normally occur in small
amounts in the potential plant community. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass and
vine-mesquite.

The average annual production of air-dry vegetation on
this soil ranges from 2,000 pounds per acre in favorable
years to 700 pounds in unfavorable years.

The Tortugas soil has limited suitability for the
production of pinyon and juniper for use of firewood,
fenceposts, Christmas trees, or ornamentals.

93—Travessilla-Rock outcrop association,
moderately sloping. This map unit is on ridges, hills,
and breaks. Slope is 5 to 15 percent. Areas are irregular
in shape and are 100 to 1,500 acres in size. The native
vegetation is mainly short and mid grasses. Elevation is
5,400 to 6,400 feet. The average annual precipitation is
12 to 17 inches, the average annual air temperature is
53 to 56 degrees F, and the average frost-free period is
150 to 190 days.

This unit is 45 percent Travessilla gravelly fine sandy
loam, 5 to 15 percent slopes, and 35 percent Rock
outcrop. The Travessilla soil is on ridges, hills, and
mesas, and Rock outcrop is on breaks.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Stroupe soils on breaks, Penistaja
soils on valley sides, and Harvey soils on uplands.
Included areas make up about 20 percent of the total
acreage.

The Travessilla soil is very shallow and shallow and is
well drained. it formed in material derived dominantly
from sandstone. Typically, the surface layer is pinkish
gray gravelly fine sandy loam about 3 inches thick. The
substratum is light brown gravelly fine sandy loam about
4 inches thick over sandstone.

Permeability of the Travessilla soil is moderately rapid.
Effective rooting depth is 6 to 20 inches. Available water
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capacity is very low. Runoff is rapid, and the hazard of
water erosion is high. The hazard of soil blowing is
moderate.

Rock outcrop consists of areas of exposed sandstone.
Surface runoff is rapid.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, black grama, little bluestem, and blue
grama. The Travessilla soil can support scattered
oneseed juniper. As the plant community deteriorates,
the desirable forage plants decrease and there is an
increase in sand dropseed, thresawn, broom snakeweed,
and ring muhly, which normally occur in small amounts in
the potential plant community. Grazing management
should be designed to increase the productivity and
reproduction of sideoats grama, little bluestem, and
black grama. This unit is poorly suited to rangeland
improvement practices such as pipelines for providing
stock water, fenceposts, and water impoundments
because of the shallow and very shallow depth to
bedrock. Adequate residue and litter must be maintained
on the Travessilla soil to control soil blowing and reduce
damage to young plants.

The average annual production of air-dry vegetation on
this unit ranges from 1,000 pounds per acre in favorable
years to 400 pounds in unfavorable years.

94—Tulargo loam, 0 to 5 percent slopes. This very
deep, well drained soil is on piedmonts. It formed in
alluvium derived dominantly from gypsiferous material.
Areas are irregular in shape and are 20 to 4,600 acres in
size. The native vegetation is mainly mid and short
grasses. Elevation is 5,300 to 5,500 feet. The average
annual precipitation is 11 to 13 inches, the average
annual air temperature is 55 to 57 degrees F, and the
average frost-free period is 180 to 200 days.

Typically, the upper 4 inches of the surface layer is
brown loam and the lower 6 inches is pale brown loam.
The upper 8 inches of the subsoil is light yellowish
brown loam, and the lower 8 inches is very pale brown
loam. The upper 24 inches of the substratum is very pale
brown loam, and the lower part to a depth of 60 inches
or more is light yellowish brown gravelly loam.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Reventon and Deacon soils in
swales, Harvey and Darvey soils on uplands, and
Andergeorge soils on gravelly knobs. Included areas
make up about 10 percent of the total acreage.

Permeability of this Tulargo soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is very high. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

This unit is used for homesite development.
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Population growth has resulted in increased
construction of homes on this unit. The unit has few
limitations for homesite development. Buildings and
roads should be designed to offset the effects of
shrinking and swelling. If this unit is used for septic tank
absorption fields, the limitation of moderate permeability
can be overcome by increasing the size of the
absorption field.

95—Tulargo-Andergeorge association, gently
sloping. This map unit is on piedmonts. Slope is 0 to 8
percent. Areas are irregular in shape and are 150 to
6,000 acres in size. The native vegetation is mainly short
and mid grasses. Elevation is 5,000 to 6,500 feet. The
average annual precipitation is 12 to 16 inches, the
average annual air temperature is 45 to 56 degrees F,
and the average frost-free period is 150 to 190 days.

This unit is 50 percent Tulargo loam, O to 8 percent
slopes, and 20 percent Andergeorge gravelly fine sandy
loam, 4 to 8 percent slopes.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Gabaldon soils on valley floors,
Harvey and Darvey soils on valley sides, and Clovis soils
in swales. Included areas make up about 30 percent of
the total acreage.

The Tulargo soil is very deep and well drained. it
formed in alluvium derived dominantly from gypsiferous
material. Typically, the surface layer is yellowish brown
loam 15 inches thick. The upper 6 inches of the subsoil
is light brown loam, and the lower 19 inches is pink clay
loam. The upper 8 inches of the substratum is pink loam,
and the lower part to a depth of 60 inches or more is
light brown gravelly loam.

Permeability of the Tulargo soil is moderate. Effective
rooting depth is 60 inches or more. Available water
capacity is high. Runoff is medium, and the hazard of -
water erosion is moderate. The hazard of soil blowing is
high.

The Andergeorge soil is very deep and well drained. it
formed in alluvium derived from mixed sources. Typically,
the upper 3 inches of the surface layer is pinkish gray
gravelly fine sandy loam and the lower 8 inches is light
brown very gravelly loam. The upper 10 inches of the
substratum is pale brown very gravelly loam, and the
lower part to a depth of 60 inches or more is very pale
brown very gravelly sandy loam.

Permeability of the Andergeorge soil is moderately
rapid. Effective rooting depth is 60 inches or more.
Available water capacity is low. Runoff is medium, and
the hazard of water erosion is moderate. The hazard of
soil blowing is high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
black grama, winterfat, blue grama, and sideoats grama.
The unit can support scattered oneseed juniper. As the
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plant community deteriorates, the desirable forage plants
decrease and there is an increase in broom snakeweed,
threeawn, sand dropseed, and ring muhly, which
normally occur in small amounts in the potential plant
community. Grazing management should be designed to
increase the productivity and reproduction of black
grama, winterfat, and sideoats grama. Rangeland
improvement practices such as fences, pipelines for
providing stock water, and water impoundments are
difficult to apply on the Andergeorge soil because of the
gravel in the soil profile. Rangeland improvement
practices such as water impoundments are difficult to
apply on the Tulargo soil because of the shallow depth
to a gypsum layer.

The average annual production of air-dry vegetation on
this unit ranges from 1,150 pounds per acre in favorable
years to 400 pounds in unfavorable years.

96—Witt-Penistaja association, gently sloping. This
map unit is on piedmonts and in valleys (fig. 15). Slope is
0 to 5 percent. Areas are irregular in shape and are
1,000 to 5,000 acres in size. The native vegetation is
mainly short and mid grasses. Elevation is 6,000 to
7,000 feet. The average annual precipitation is 12 to 17
inches, the average annual air temperature is 45 to 56
degrees F, and the average frost-free period is 150 to
190 days.

This unit is 45 percent Witt silt loam, 0 to 5 percent
slopes, and 35 percent Penistaja fine sandy loam, 0 to 5§
percent slopes. The Witt soil is on the floors and sides
of valleys, and the Penistaja soil is on piedmonts and
upper valley sides.

Included in this unit are areas of other soils that may
or may not be present in all mapped areas. These
included areas are Stroupe soils on hills, Clovis and
Sharps soils on valley sides, and Sampson soils on
valley floors. Included areas make up about 20 percent
of the total acreage.

The Witt soil is very deep and well drained. It formed
in alluvium derived from mixed sources. Typically, the
surface layer is brown silt loam about 7 inches thick. The
subsoil is brown and light brown silty clay loam about 27
inches thick. The substratum to a depth of 60 inches or
more is reddish brown loam.

Permeability of the Witt soil is moderately slow.
Effective rooting depth is 60 inches or more. Available
water capacity is very high. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

The Penistaja soil is very deep and well drained. It
formed in alluvium derived dominantly from sandstone.
Typically, the surface layer is brown fine sandy loam
about 10 inches thick. The subsoil is brown sandy clay
loam about 20 inches thick. The substratum to a depth
of 60 inches or more is strong brown fine sandy loam.

Permeability of the Penistaja soil is moderate. Effective
rooting depth is 60 inches or more. Available water
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Figure 15.—Area of Witt-Penistaja assoclation, gently sloping.

capacity is high. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
high.

This unit is used for livestock grazing and wildlife
habitat.

The potential plant community on this unit is mainly
sideoats grama, western wheatgrass, blue grama, and
bottlebrush squirreltail. The Penistaja soil can support
scattered oneseed juniper and pinyon. As the plant
community deteriorates, the desirable forage plants
decrease and there is an increase in mat muhly, ring
muhly, broom snakeweed, and threeawn, which normally
occur in small amounts in the potential plant community.

Grazing management should be designed to increase
the productivity and reproduction of western wheatgrass,
sideoats grama, and bottlebrush squirreltail. Rangeland
seeding is suitable if the rangeland is in poor condition.

The average annual production of air-dry vegetation on
this unit ranges from 1,400 pounds per acre in favorable
years to 400 pounds in unfavorable years.

prime farmland

The map units in this survey area have not been rated
to the criteria for prime farmland. In New Mexico, an
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adequate supply of irrigation water of suitable quality is a
requirement for rating soils as prime farmland. Most
areas of the irrigated cropland in this survey area are
small. Some of these irrigated soils, and others in areas
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where a dependable supply of suitable irrigation water
could be developed, may meet the criteria for prime
farmland. An onsite investigation is needed to make the
determination.
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils as rangeland and woodland; as
sites for buildings, sanitary facilities, highways and other
transportation systems, and parks and other recreation
facilities; and for wildlife habitat. It can be used to identify
the potentials and limitations of each soil for specific land
uses and to help prevent construction failures caused by
unfavorable soil properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

rangeland

By Gregory Haussler, district conservationist, Soil Conservation
Service.

Approximately 80 percent of the survey area is
rangeland that supports grasses, forbs, and shrubs
suitable for grazing. In addition, about 15 percent of the
land -area is pinyon, juniper, and ponderosa pine
woodland that produces grazable understory. Yearlong
cow- and calf-operations are the dominant ranch unit,

but many cattle and sheep ranches are in the east and
north-central parts of the area. Livestock produced on
these ranches provides the principal agricultural income
in the area.

Management of the grazing to increase the ground
cover, accumulate litter, and improve the vigor and
reproduction of the more productive grasses and shrubs
is highly desirable. Continuous yearlong grazing or
grazing every year during the growing season from April
through October results in a deteriorated plant
community that is generally of reduced value for
livestock forage.

A proper degree of grazing use combined with
deferred grazing, which varies the seasons of grazing
and rest in pastures during successive years, is needed
to maintain a healthy, balanced plant community. This
will also provide high quality forage throughout the year.
Periodic rest during different seasons of the year
benefits different plants. Rest in summer encourages the
production and reproduction of warm-season grasses
such as sideoats grama, black grama, galleta, plains
lovegrass, and blue grama. Rest in spring is beneficial to
cool-season grasses such as western wheatgrass, New
Mexico feathergrass, and bottlebrush squirreltail. Rest in
fall and winter benefits shrubs such as fourwing saltbush
and winterfat.

Flexibility in livestock and wildlife numbers and in the
frequency and intensity of grazing is essential to the
success of any grazing program. Effective livestock
distribution is most frequently accomplished by the use
of fences, livestock water developments, and livestock
salting.

Rangeland is land on which the potential natural
vegetation is predominantly grasses, grasslike plants,
forbs, or shrubs suitable for grazing or browsing. In areas
that have similar climate and topography, the kind and
amount of vegetation produced on rangeland are closely
related to the kind of soil. Effective management is
based on knowledge about the relationship among the
soils, vegetation, and water.

The relationship between mapped soils and vegetation
was studied during this survey. It is expressed in the
section “Detailed soil map units” in terms of the
potential natural plant community for the component
soils. In the following paragraphs, the potential natural
plant community is defined as well as some of the other
terms used in the map unit descriptions.
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A potential natural plant community is an association
of plants that are best adapted to a unique combination
of environmental factors. Even on the same soil, these
plants vary naturally in their proportions or production
from place to place or from year to year. The dominant
plant or plants are used to characterize the plant
community because of their relative stability where
abnormal disturbance or physical site deterioration has
not occurred. The grasses, forbs, and shrubs that
characterize the potential natural plant community on
each major soil are listed by common name in the map
units.

Once the plant community has been characterized for
each soil, similar plant communities are grouped into
range sites. A range site is a distinctive kind of
rangeland that produces a characteristic natural plant
community that differs from other natural plant
communities in kind, amount, or proportion of range
plants. Soil properties that have the greatest influence
on the productivity of range plants are those that affect
the availability of moisture and plant nutrients. Other soil
properties, such as soil reaction, salt content, and the
presence or absence of a high water table during any
period of the year, are also important factors in
differentiating range sites. Range site descriptions can
be used to identify the proportions of the total annual
production of each plant. Information on the range sites
in this survey area is available in the local office of the
Soil Conservation Service.

The average annual production is also discussed in
the detailed map unit descriptions. This is the amount of
air-dry vegetation that can be expected to grow annually
on well managed rangeland that is supporting the
potential natural plant community. It includes all
vegetation, whether or not it is palatable to grazing
animals. The total production that can be used for forage
depends upon the kind of grazing animals, the season of
use, and other uses that might be made of the resource
in addition to grazing. The average annual production
includes the current year's growth of leaves, twigs, and
fruits of woody plants. It does not include the increase in
stem diameter of trees and shrubs. It is expressed in
pounds per acre of air-dry vegetation for favorable and
unfavorable years. In a favorable year, the amount and
distribution of precipitation received during times of
favorable soil and air temperatures make growing
conditions substantially better than average. In an
unfavorable year, growing conditions are well below
average, generally because of low available soil
moisture.

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. 1t
also requires an evaluation of the present range
condition. Range condition is determined by comparing
the present plant community with the potential natural
plant community in a particular range site. The more
closely the existing community resembles the potential
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community, the better the range condition. Range
condition is, in this respect, an ecological rating only. lt is
not in itself a direct value rating for any specific use.

An objective in range management may be 1o manage
grazing so that the plants growing on a site are about
the same in kind and amount as those in the potential
natural plant community for that site. Such management
generally results in the optimum production of forage,
conservation of water, and control of erosion. In some
situations, however, a range condition somewhat below
potential will promote adequate conservation of soil and
water while at the same time producing benefits that
contribute to the objective of the landowner or landuser.

woodland

By Richard J. Reioux, range conservationist, Soil Conservation
Sarvice.

About 1 percent of the survey area, or about 24,000
acres, is ponderosa pine woodland. Most of the
woodland is above an elevation of 6,800 feet in the
south-central part of the area. In addition to this
woodland, much of the area is covered by scattered
pinyon and juniper that have a very limited capability to
produce pine nuts and for use as fenceposts, firewood,
or pulpwood. In areas where the ponderosa pine is on
north-facing slopes, Douglas-fir, white fir, and limber pine
are interspersed with the ponderosa pine.

Site index can be used to estimate the growth and
yield of timber per acre in board-feet. The site index
values for ponderosa pine given in the section *“‘Detailed
soil map units,” were determined from curves developed
by Meyer (3).

Among the factors to be considered in woodland
management are providing protection from fire, insects,
and disease; thinning and pruning to improve the quality
of the stands; and improvement of the watershed. The
concerns of woodland management are briefly discussed
in the following paragraphs.

Woody species competition.— Sites that have been
disturbed by fire, by cutting, or by other factors are likely
to be invaded by brush, undesirable trees, and other
plants. Oak brush and alligator juniper are the chief
competing plants. Regeneration is less successful on the
southwest-facing slopes, where competition from plants
is greatest. If seedlings are planted, the competing
plants must be controlied.

Equipment limitation.— Management may be
hampered by the soil characteristics and topographic
features that restrict or prevent the use of equipment.
The chief factors that affect the use of equipment on
most of the soils are slope and increased susceptibility
to erosion if the soils are disturbed. After rainfall, the
soils may be too wet and soft to support equipment.

Erosion hazard.— Erosion hazard is rated according to
inherent characteristics such as slope and runoff. Careful
planning in the construction of roads, skid trails, and
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landings is necessary in order to prevent soil loss.
Adequate drainage must be provided to control runoff.
After logging has been completed, roads must be
seeded to reduce runoff. Buffer strips 100 to 300 feet
wide should be left undisturbed along all perennial
streams. This strip acts as a filter strip that reduces the
amount of sediment reaching streams.

windbreaks and environmental plantings

By Gregory Haussler, district conservationist, Soil Conservation
Service.

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, hold snow on the fields, and provide food and
cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. To insure plant survival, a healthy planting stock
of suitable species should be planted properly on a well
prepared site and maintained in good condition.

In some places in the survey area establishing and
maintaining field windbreaks, farmstead windbreaks, and
environmental plantings may require irrigation for the
best results. Additional information on planning
windbreaks and screens and planting and caring for
trees and shrubs can be obtained from local offices of
the Soil Conservation Service or the Cooperative
Extension Service or from a nursery.

recreation

By William T. Slone, biologist, Soil Conservation Service.

The soils of the survey area are rated in table 3
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
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recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

in table 3, the degree of soil limitation is expressed as
slight, moderate, or severe. S/ight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 3 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table 6
and interpretations for dwellings without basements and
for local roads and streets in table 5.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost-of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.



78

wildlife habitat

By William T. Slone, biologist, Soil Conservation Service.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 4, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, orchardgrass, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
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properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are blue grama, sideoats gramma,
gilia, Carruth sagewort, tobosa, New Mexico
feathergrass, and western wheatgrass.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwood trees and shrubs are depth of the root zone,
the available water capacity, and wetness. Examples of
these plants are willow, poplar, and cottonwood.
Examples of fruit-producing shrubs that are suitable for
planting on soils rated good are Russian-olive and
autumn-olive.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pinyon, juniper,
ponderosa pine, and Douglas-fir.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Soil properties and
features that affect the growth of shrubs are depth of the
root zone, available water capacity, salinity, and soil
moisture. Examples of shrubs are mountainmahogany,
oak, algerita, and sumac.

Wetland plants are annual and perennial w