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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 completed in 1977-80. Soil names
and descriptions were approved in 1981. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1981.
This survey was made cooperatively by the Soil Conservation Service and the
New Mexico Agricultural Experiment Station. It is part of the technical
assistance furnished to the Mora-Wagon Mound and Western Mora 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: Fort Unlon National Monument, a prominent landmark along the Santa Fe Trail.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Mora 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 subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey 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.

Ray T. Margo, Jr.
State Conservationist
Soil Conservation Service
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MORA COUNTY AREA is in the northeastern part of
New Mexico. It extends from the eastern edge of the
Sangre de Cristo Mountains eastward to the Canadian
River. It includes most of Mora County. The total area is
1,133,960 acres, or 1,771 square miles. According to a
recent estimate, the population of Mora County is 4,150.
The population of Mora, the county seat, is about 900,
and the population of the Mora Valley is about 2,800.
The population of Wagon Mound, the largest town in the
eastern part of the survey area, is about 870. It was
named for a prominent point along the Santa Fe Trail
that resembles a covered wagon (fig. 1).

The western part of the survey area is in the Sangre
de Cristo Mountains. It is characterized by many
drainageways that extend from high mountains to lower,
broad mountain valleys (fig. 2). Small irrigated farms are
common in the mountain valleys. Most of the mountains
and foothills are covered with coniferous forests. The
eastern part of the area is characterized by undulating to
steep uplands and is dominantly rangeland. Cow-calf and
steer operations on large ranches are the major
agricultural land uses. The highest point in the survey
area, nearly 11,600 feet, is at Gascon Point, on the
western boundary of the area. The lowest point, about
5,000 feet, is near the Canadian River.

The survey area is joined by Colfax County on the
north, Harding County on the east, San Miguel County
on the south, and Taos County on the west.

The western part of the survey area is served by the
Western Mora Soil and Water Conservation District, and
the eastern part is served by Mora-Wagon Mound Soil
and Water Conservation District. Both districts were
organized in 1941.

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

General Nature of the Survey Area

This section briefly discusses the history and
development; climate; physiography, relief, and drainage;
water supply; and agriculture of the survey area.

History and Development

The earliest inhabitants in the survey area were
various tribes of native American Indians. Spanish
explorers visited the area in the 1500’s, and Hispanic
settlers followed.

In the early 1800’s, fur traders and trappers from the
east ventured into the area. They were mainly interested
in beaver and buffalo pelts. This was a major reason for
the development of the famed Santa Fe Trail, which

1
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Flgure 1.—Wagon Mound, a landmark along the historical Santa Fe Trall, in an area of Arglustolis-Rock outcrop complex, extremely steep.

extends from Missouri to Santa Fe, New Mexico, and
passes through the survey area.

Because of the instability of the area, Fort Union was
established in 1851 along the Santa Fe Trail. This fort
provided a stopping place for travelers and protection for
early settlers. As the railroad gradually replaced travel on
the Santa Fe Trail, Fort Union was abandoned. For 40
years it was a large military outpost in the southwest;
however, it is maintained today as a national monument
by the National Park Service.

Mora County was originally established by an act of
the Territorial Legislature in 1860, and it consisted of
nearly 4,000 square miles. It later was divided by
legislation and parts of the original area were included in
Colfax, Harding, and San Migue! Counties.

Climate

By Frank E. Houghton, climatologist for New Mexico, National
Weather Service.

The climate of the survey area is semiarid, except in
the mountains. Temperatures generally are cool because
of the high elevation, but wide ranges in annual and
diurnal temperatures occur. Sunshine is plentiful, and
humidity is relatively low. Most of the precipitation is the
result of air circulating generally clockwise over the Gulf
of Mexico, around the Bermuda high-pressure area. The
largest amount of rainfall, nearly one-half of the average
annual, occurs in July and August. Nearly 80 percent of

the average annual precipitation occurs in May through
October. In winter, the main source of moisture is the
Pacific Ocean; much of the precipitation from storms
moving toward the east falls in the mountains to the
west. Only small amounts of precipitation, averaging less
than 0.50 inch per month, fall on the plains in winter.

Data on temperature and precipitation as recorded at
Levy are shown in table 1. The data generally are
representative of the central and eastern parts of the
survey area. The average annual precipitation generally
increases with elevation. It is nearly 15 inches on the
plains, 16 to 20 inches in the central parts of the area,
and more than 25 inches in the Sangre de Cristo
Mountains. About 36 days a year receive 0.10 inch or
more of precipitation, of which 12 receive 0.50 inch or
more.

Precipitation varies widely from year to year and month
to month. The total annual precipitation at Optimo was
33.47 inches in 1941 and only 4.49 inches in 1956. The
total precipitation in August at Gascon was 12.72 inches
in 1961 and only 0.34 inch in 1962,

The average annual snowfall ranges from 2 to 3 feet
in the eastern and central parts of the survey area and
from 5 to 6 feet or more in the mountains. Snowfall in
the valley occasionally exceeds 10 inches in 24 hours,
but usually there is only short term accumulation on the
ground. More than 100 inches of snow fell in the 1967-
68 season, 42 inches of which fell in March.
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Figure 2.—View of Mora, the county seat, in Mora Valley.

The average annual temperature ranges from 53
degrees F in the southeastern part of the area to 43
degrees or lower in the mountains. The average
temperatures generally decrease 3 to 4 degrees for each
increase in elevation of 1,000 feet. Approximately one-
half of the year has freezing temperatures, and an
average of 12 to 30 days have temperatures of as much
as 90 degrees. Temperatures of 100 degrees are rare,
and several days in a year may have subzero
temperatures. The highest temperature recorded in the
county was 101 degrees at Valmora on July 24, 1963,
and the lowest was -35 degrees at Valmora on January
13, 1963.

The freeze-free period, from mid-May to early in
October, is nearly 140 days in most of the survey area.
In the high mountain areas, however, the freeze-free
period is only about 80 days (June through August).

The sun shines about 70 percent of the time possible
throughout the year, or an average of almost 3,100

hours. The average annual windspeed is about 12 miles
per hour, but it averages about 15 miles per hour during
the windy period in spring. Winds from the southwest are
dominant, but the direction may vary locally because of
topography. Because of the cool temperatures, relative
humidity is moderately high. It is almost 75 percent early
in the morning and about 35 percent in the afternoon.

Hail may accompany some of the more severe
thunderstorms in summer, but it seldom causes much
damage. Very few tornadoes occur; however, the most
destructive tornado in New Mexico struck at Wagon
Mound on May 31, 1930.

Physiography, Relief, and Drainage

The mountainous, western part of the survey area is
characterized by narrow valleys at higher elevations
connected by drainageways to broader valleys at lower
elevations. These drainageways form the major streams



in the area. The major streams flowing from the
mountains through the uplands to the east are the Mora
River and Cebolla, Coyote, and Ocate Creeks.

The eastern part of the survey area is characterized by
undulating to steep uplands of extensive rangeland
dissected by shallow, intermittent drainageways that
become deeper as they near the Canadian River, at the
eastern boundary of the area (fig. 3).

Water Supply

Waterflow in the rivers and other drainageways varies
greatly in the survey area from season to season and
from year to year. Most of the runoff is the result of the
winter snowpack melting and summer thunderstorms.

The Mora River is the largest drainageway in the
survey area, and it is used extensively for irrigation.
Irrigation water from this river is used mainly in the Mora
Valley and Watrous areas. Cebolla, Coyote, and Ocate

Soil Survey

Creeks are also used for irrigation; however, they are not
dependable sources of water because the waterflow is
unreliable.

Agriculture

The land in the survey area shows much evidence of
extensive farming in the past. Much of the farming was
nonirrigated; during the droughts of the 1930’s,
therefore, most of the farms were abandoned. Nearly all
of these farmed areas have revegetated naturally to
native plants or have been shaped and seeded. Very
little nonirrigated farming is practiced in the survey area
today. Most of the nonirrigated crops grown are grasses
for hay and pasture.

Presently, the main irrigated crops grown are small
grain, grass hay, legumes, and some corn and sorghum.
Many areas are also used as irrigated hayland and
pastureland.

Figure 3.—Aerial view of Canadlan River Canyon, showing an area of Haplustolls-Rock outcrop complex, extremely steep.
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Christmas trees are a major part of the economy in
the survey area. Many of the soils in the Mora Valley are
suited to Christmas tree farming, and there is much
interest in this specialty crop.

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 as their characteristics
gradually change. To construct an accurate map,
however, soil scientists must determine the boundaries
between the soils. They can observe only a limited
number of socil profiles. Nevertheless, these
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
long 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.






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 or miscellaneous
areas and some minor soils or miscellaneous areas. It is
named for the major soils or miscellaneous areas. The
soils or miscellaneous areas 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 or miscellaneous areas can be identified on
the map. Likewise, areas that 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.

Map Unit Descriptions

1. Colmor-Swastika-Mion

Shallow and deep, nearly level to very steep, well
drained soils; on upland side slopes, hills, and ridges

This map unit is mainly in the north-central and
northeastern parts of the survey area. It is characterized
by upland side slopes, hills, and ridges. The side slopes
are nearly level to gently sloping and are broad and
rounded in shape. The more steeply sloping hills are
generally long and narrow and encompass small mesa
tops. The upland side slopes and hills are dissected by
narrow to broad, flat areas in drainageways.

Slope is 0 to 45 percent. The vegetation is mainly
grass and oneseed juniper with an understory of grass
and brush. Elevation is 5,800 to 7,200 feet. The average
annual precipitation is about 14 to 18 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 160 days.

This unit makes up about 16 percent of the survey
area. It is about 38 percent Colmor and similar soils, 19
percent Swastika and similar soils, and 13 percent Mion
and similar soils. Included in the remaining 30 percent
are Karde, Litle, Penrose, Penrose Variant, and Vermejo
soils and Rock outcrop.

Colmor soils are on upland side slopes. These soils
are deep and well drained. They formed in moderately
fine textured material derived dominantly from shale. The
surface layer is brown and dark grayish brown loam. The
subsoil is dark grayish brown, brown, and pale brown
loam and silty clay loam. The substratum to a depth of
60 inches or more is light gray and very pale brown
loam.

Swastika soils are on upland side slopes. These soils
are deep and well drained. They formed in fine textured
residuum derived dominantly from shale. The surface
layer is dark grayish brown silt loam. The subsoil is dark
grayish brown and brown clay loam, silty clay loam, and
silty clay. The substratum to a depth of 60 inches or
more is light yellowish brown silt loam.

Mion soils are on hills and along ridges. These soils
are shallow and well drained. They formed in fine
textured material derived dominantly from shale. The
surface layer is grayish brown silty clay loam. The
underlying layer to a depth of 15 inches is light olive
brown clay over weathered shale. Weathered shale is at
a depth of 10 to 20 inches.

Of minor extent in this unit are moderately well drained
and deep Vermejo soils in wide, flat areas in
drainageways and on dry lakebeds; well drained Karde
soils on the leeward sides of lakes and potholes; well
drained and moderately deep Litle soils on the lower,
less steeply sloping hillsides; and well drained and
shallow Penrose and Penrose Variant soils on small
mesa tops and on the upper part of hillsides; and Rock
outcrop. Rock outcrop is mainly shale and limestone in
the form of ledges, sheets, and vertical escarpments.

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, recreation, and urban development.
Some areas are used for irrigated or nonirrigated
cropland.

This unit is well suited to livestock grazing. The main
limitations are low, unreliable precipitation and steepness
of slope in the hilly areas. Overgrazing is a major
concern of management because it increases the
hazards of soil blowing and gullying and results in an
increase in undesirable plants. Management practices
suitable for use on this unit are proper grazing use,
deferred grazing, rotation grazing, and spraying for brush
management.



If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion.

This unit provides habitat that is used primarily by
grassland wildlife such as pronghorn antelope,
blacktailed jackrabbit, and horned lark. Areas of shallow
soils and Rock outcrop support woody plants that
provide habitat for various other wildlife species. The
availability of water limits the number of wildlife in the
unit.

2. Partri-Carnero-Crews

Shallow to deep, nearly level to gently s/opinﬁ, well
drained soils; on upland side slopes, on low hills, and
along ridges

This map unit is in the south-central and southeastern
parts of the survey area. It is characterized by nearly
level to gently sloping uplands with small caliche crests
dissected by shallow drainageways. The upland side
slopes are broad and rounded in shape. The caliche
crests are remnants of the Ogallala Formation and are
broad and nearly level to undulating. The drainageways
are long and narrow.

Slope ranges from 0 to 30 percent but is mainly 0 to 8
percent. The vegetation is mainly grass. Elevation ranges
from 5,000 to 8,500 feet but is mainly 5,500 to 7,500
feet. The average annual precipitation is about 14 to 18
inches, the average annual air temperature ranges from
44 to 52 degrees F but is mainly 48 to 52 degrees, and
the average frost-free period ranges from 90 to 160 days
but is mainly 140 to 160 days.

This unit makes up about 19 percent of the survey
area. It is about 42 percent Partri and similar soils, 10
percent Carnero and similar soils, 10 percent Crews and
similar soils, and 9 percent Bernal and similar soils.
Included in the remaining 29 percent are La Brier, Lavata
Variant, Manzano, Remunda, Tinaja, and Tricon soils.

Partri soils are on upland side slopes. These soils are
deep and well drained. They formed in mixed alluvium
derived from limestone, sandstone, and basalt. The
surface layer is brown loam. The subsoil is brown clay
loam, silty clay loam, and clay. The substratum to a
depth of 60 inches or more is light brown and pink
gravelly loam.

Carnero soils are in slightly convex areas on upland
side slopes and along low hills and ridges. These soils
are moderately deep and well drained. They formed in
residuum derived dominantly from sandstone and
modified with eolian material. The surface layer is brown
loam. The subsoil is brown and reddish brown loam in
the upper part and ranges to silty clay and clay in the
lower part. Unweathered sandstone is at a depth of 28
inches.

Crews soils are in undulating areas along the ridges
and crests. These soils are shallow and well drained.
They formed in mixed eolian sediment derived from local
sources. The surface layer is brown silt loam. The
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subsaoil is brown clay loam. Indurated caliche is at a
depth of 14 inches.

Bernal soils are along ridges, crests, and
drainageways on uplands. These soils are shallow and
well drained. They formed in residuum derived from
sandstone and modified with eolian material. The surface
fayer is brown loam. The subsoil is brown and reddish
brown sandy clay loam. Unweathered sandstone is at a
depth of 19 inches.

Of minor extent in this unit are well drained and deep
La Brier and Manzano soils in swales and drainageways,
Remunda and Lavate Variant soils on side slopes in the
Rainsville area, Tinaja soils on terrace remnants, and
well drained and moderately deep Tricon soils on
undulating uplands near areas of the Crews soils.

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, recreation, and urban development.
Some areas are used for irrigated or nonirrigated
cropland.

This unit is well suited to livestock grazing. The main
limitations are low, unreliable precipitation and shallow
soil depth. Overgrazing is a major concern of
management because it increases the hazards of soil
blowing and gullying and results in an increase in
undesirable plants. Management practices suitable for
use on this unit are proper grazing use, deferred grazing,
rotation grazing, and spraying for brush management.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion.

This unit consists of extensive grasslands that lack the
diversity and distribution of habitat to support varied
kinds of wildlife. Characteristic animals include pronghorn
antelope and horned lark. The unit is hunted by wintering
hawks. Tree growth along drainageways is important to
the wildlife.

3. Rock outcrop-Sombordoro-Bernal

Rock outcrop, and shallow, moderately sloping to very
steep, well drained soils; on upland benches, along
ridges, and on sides of shallow to deep canyons and
escarpments

This map unit is in the south-central and southeastern
parts of the survey area and adjacent to the Canadian
River escarpments. It is characterized by moderately
sloping to very steep areas of sandstone dissected by
shallow to deep drainageways. Areas of this unit
commonly are long and narrow in shape.

Slope is 3 to 45 percent. The vegetation is mainly
pinyon and oneseed juniper with an understory of
Gamble oak and grass. Elevation is 5,500 to 7,500 feet.
The average annual precipitation is about 14 to 18
inches, the average annual air temperature is 48 to 52
degrees F, and the average frost-free period is 140 to
160 days.
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This unit makes up about 11 percent of the survey
area. It is about 30 percent Rock outcrop, 30 percent
Sombordoro and similar soils, and 17 percent Bernal and
similar soils. Included in the remaining 23 percent are
Tuloso and Carnero soils.

Rock outcrop is mainly exposed sandstone with
interbedded shale and is in the form of ledges, sheets,
and vertical escarpments.

Sombordoro soils are on upland benches, on
canyonsides, and along ridges. These soils are shallow
and well drained. They formed in mixed material derived
dominantly from sandstone and shale. The surface layer
is brown very stony sandy loam. The subsoil is reddish
brown very stony sandy clay. Hard red sandstone is at a
depth of 14 inches.

Bernal soils are along ridges and crests and in
drainageways on uplands. These soils are shallow and
well drained. They formed in residuum derived
dominantly from sandstone and modified with eolian
material. The surface layer is brown loam. The subsoil is
brown and reddish brown sandy clay loam. Unweathered
sandstone is at a depth of 19 inches.

Of minor extent in this unit are shallow Tuloso soils on
benches and canyon sides and along ridges and
moderately deep Carnero soils on slightly convex
positions. Also included are deep, well drained soils in
narrow valleys, swales, and drainageways.

This unit is used for livestock grazing, wildlife habitat,
and watershed and as a source of firewood and
fenceposts. Some areas are used for urban
development.

if this unit is used for livestock grazing, the main

_limitations are steepness of slope, which limits
accessibility by livestock, and variable understory
production in areas dominated by pinyon and oneseed
juniper. Steepness of slope causes overgrazing of the
less steeply sloping areas in the unit. Overgrazing is a
major concern of management because it increases the
risks of water erosion and gullying and promotes an
increase of undesirable plants. The included soils in
narrow valleys, swales, and drainageways are major
forage producers in this unit. Management practices
suitable for use on this unit are proper grazing use,
deferred grazing, rotation grazing, and spraying for brush
management.

If this unit is used as a source of firewood or
fenceposts, the main limitations are steepness of slope,
Rock outcrop, and the variable density of desirable
species.

This unit supports productive stands of woody plants
that provide suitable habitat for mule deer, wood rat, and
scrub jay. If properly managed, this habitat can provide
important nesting areas for a variety of birds.

4. Rock outcrop-Haplustolls-Argiustolls

Rock outcrop, and shallow to deep, very steep to
extremely steep, well drained soils; on benches, ridges,

and escarpments, on side slopes in deeply cut
sandstone canyons, and on the edges of basalt-capped
mesas in areas of basalt flows

This map unit is in the eastern and southern parts of
the survey area, on the escarpments of the Canadian
and Mora Rivers, and in the central and north-central
parts, on escarpments in areas of basalt flows. It is
characterized by very steep and extremely steep
escarpments dissected by deeply cut drainageways and
very steep and extremely steep escarpments on the
edges of basalt mesas. Areas of this unit commonly are
long and narrow in shape.

Slope is 30 to 65 percent. The vegetation is mainly
brush, shrubs, and grass with an overstory of scattered
oneseed juniper and some pinyon in a few areas.
Elevation is 5,500 to 7,500 feet. The average annual
precipitation is about 14 to 18 inches, the average
annual air temperature is 48 to 52 degrees F, and the
average frost-free period is 140 to 160 days.

This unit makes up about 3 percent of the survey area.
It is about 32 percent Rock outcrop, 26 percent
Haplustolls, and 14 percent Argiustolls. Included in the
remaining 28 percent are Ayon, Barela, Sombordoro,
Tuloso, and Yankee soils and Eutroboralfs.

Rock outcrop in this unit is mainly sandstone with thin
shale strata along the Mora and Canadian Rivers, and it
is mainly basalt in the central part of the survey area. It
is in the form of ridges and vertical escarpments.

Haplustolls are on benches and side slopes in deeply
cut sandstone canyons. These soils are extremely
variable in their characteristics. They are shallow to deep
and are well drained. They formed in mixed materials
derived dominantly from sandstone and shale. The
surface layer is brown very stony sandy loam. The next
layer is stratified, dark grayish brown and grayish brown
very cobbly sandy loam and very cobbly loam. The
substratum is brown extremely cobbly sandy clay loam.

Argiustolls are on benches and on the sides of basalt-
capped mesas and canyon walls in areas of basalt flows.
These soils are extremely variable in their
characteristics. They are moderately deep to deep and
are well drained. They formed in alluvium, colluvium, and
residuum derived dominantly from basait. The surface
layer is dark grayish brown stony silt loam. The subsoil is
brown and pale brown silty clay and gravelly clay loam.
Unweathered basalt is at a depth of 45 inches.

Of minor extent in this unit are Barela and Yankee
soils and Eutroboralfs near the edge of delineations at
the higher elevations and Ayon, Sombordoro, and Tuloso
soils near the edge of delineations at the lower
elevations.

This unit is used for wildlife habitat, as watershed, and
for livestock grazing in the less sloping areas.

If this unit is used for livestock grazing, the main
limitations are steepness of slope, Rock outcrop, and
stones and cobbles on the surface. The included soils in
less sloping areas are major forage producers in this
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unit. Steepness of slope causes overgrazing of the less
sloping areas.

This unit has a low potential to support wildlife unless
livestock grazing is limited. If the vegetation is in good
condition, it can provide important wintering range for
mule deer. Malpais hills that support oak brush furnish
important feeding areas for mule deer. Introduced
Barbary sheep occupy areas of this unit along the
Canadian River.

5. Apache-Rock outcrop-Ayon

Shallow and deep, nearly level to moderately steep, well
drained soils, and Rock outcrop; on mesas, low vertical
escarpments, and side slopes and along ridges in areas
of basalt flows

This map unit is in the central and north-central parts
of the survey area. It is characterized by basalt flows
dissected by shallow drainageways with a few cinder
cones and craters throughout the area. Areas of this unit
commonly are broad and irregular in shape.

Slope is 1 to 30 percent. The vegetation is mainly
grass. Elevation is 6,500 to 7,400 feet. The average
annual precipitation is about 14 to 18 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 155 days.

This unit makes up about 10 percent of the survey
area. It is about 45 percent Apache and similar soils, 17
percent Rock outcrop, and 17 percent Ayon and similar
soils. Included in the remaining 21 percent are Capulin,
Pidineen, Charette, and Tricon soils.

Apache soils are on mesas and side slopes and along
ridges. These soils are shallow and well drained. They
formed in residuum derived dominantly from basalt and
modified with eolian material. The upper part of the
surface layer is dark grayish brown very stony loam, and
the lower part is dark grayish brown stony heavy loam.
The subsoil is dark grayish brown stony clay loam.
Unweathered basalt is at a depth of 13 inches.

Rock outcrop is basalt in the form of ridges, sheets,
and short vertical escarpments.

Ayon soils are on mesas and side slopes. These soils
are deep and well drained. They formed in alluvium and
colluvium derived dominantly from basait. The surface
layer is dark grayish brown stony loam. The next layer is
grayish brown stony loam. The substratum to a depth of
60 inches or more is white and very pale brown very
stony to extremely stony loam.

Of minor extent in this unit are deep Capulin and
Charette soils in concave areas, shallow Pidineen soils
on uplands and mesas, and moderately deep Tricon
soils on uplands.

This unit is used for livestock grazing, wildlife habitat,
and watershed. Some areas are used for recreation and
urban development.

If this unit is used for livestock grazing, the main
limitations are Rock outcrop and stones and cobbles on
the surface. Overgrazing is a major concern of
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management because it causes hazards of water erosion
and gullying and an increase of undesirable plants.
Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

This unit provides grassland habitat that exhibits little
diversity and is low in production. In years of high runoff
or abundant moisture in spring, an excellent growth of
forbs improves the habitat, particularly that for pronghorn
antelope.

6. Capulin-Charette

Deep, nearly level to gently sloping, well drained soils;
on side slopes in areas of basalt flows

This map unit is in the central and north-central parts
of the survey area. It is characterized by lower alluvial
side slopes and broad alluvial valleys in areas of basalt
flows. Areas of this unit are generally broad and rounded
in shape.

Slope is 0 to 8 percent. The vegetation is mainly
grass. Elevation is 6,500 to 7,500 feet. The average
annual precipitation is about 14 to 18 inches, the
average annual air temperature is 47 to 53 degrees F,
and the average frost-free period is 140 to 160 days.

This unit makes up about 9 percent of the survey area.
It is about 40 percent Capulin soils, 23 percent Charette
soils, 9 percent Ayon soils, and 9 percent Torreon soils.
Included in the remaining 19 percent are Apache, La
Brier, and Thunderbird soils and Rock outcrop.

Capulin soils are on slightly convex, iower side slopes.
These soils are deep and well drained. They formed in
alluvial material derived dominantly from basalt and
modified with eolian material. The surface layer is brown
loam. The subsoil is brown and light yellowish brown silty
clay loam and clay loam. The substratum to a depth of
60 inches or more is very pale brown silt loam.

Charette soils are on slightly concave, lower side
slopes. These soils are deep and well drained. They
formed in alluvial sediment derived dominantly from
basalt and modified with eclian material. The surface
layer is brown loam. The subsoil to a depth of 70 inches
or more is brown and yellowish brown loam, clay loam,
and sandy clay loam.

Of minor extent in this unit are deep Ayon soils,
shallow Apache soils, areas of Rock outcrop, deep La
Brier soils in swales, and deep Torreon soils and
moderately deep Thunderbird soils on side slopes and
low hills in the vicinity of Maxson Crater.

This unit is used for livestock grazing, wildlife habitat,
and watershed. Some areas are used for recreation and
urban development.

This unit is well suited to livestock grazing.
Overgrazing is a major concern of management because
it increases the risks of soil blowing and gullying and
promotes an increase of undesirable plants.
Management practices suitable for use on this unit are



Mora County Area, New Mexico

proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

This unit supports only a limited number of wildlife
species. Scattered small canyons, drainageways, and
stands of shrubs provide most of the habitat for the
wildlife. There is seasonal use of the unit by insect- and
seed-eating birds such as horned lark, meadowlark, lark
bunting, and cassin sparrow.

7. Dargol-Rock outcrop-Vamer

Shallow to deep, dgent/y sloping to very steep, well
drained soils, and Rock outcrop; on mountainsides,
mesas, ridges, benches, foothills, peaks, and side slopes

This map unit is in the western part of the survey area
and in the Turkey Mountains, in the central part of the
survey area. It is characterized by lower mountainsides
and foothills covered with coniferous trees and dissected
by narrow drainageways leading to broader, open
mountain valleys at the edge of the unit. Areas of this
unit commonly are broad and irregular in shape.

Slope is 5 to 65 percent. The vegetation is mainly
coniferous trees with an understory of grass. Pinyon,
juniper, shrubs, and brush are in some areas. Elevation
is 7,200 to 9,000 feet. The average annual precipitation
is about 16 to 24 inches, the average annual air
temperature is 38 to 46 degrees F, and the average
frost-free period is 85 to 110 days.

This unit makes up about 15 percent of the survey
area. It is about 20 percent Dargol and similar soils, 15
percent Rock outcrop, 15 percent Vamer and similar
soils, 14 percent Rocio and similar soils, and 10 percent
Eutroboralfs. Included in the remaining 26 percent are
Firo, Fuera, Hesperus, and Krakon soils.

Dargol soils are on mountainsides and mesas and
along ridges. These soils are moderately deep and well
drained. They formed in fine textured residuum derived
dominantly from shale and sandstone. The surface is
covered with a mat of forest litter 1 inch thick. The
surface layer is grayish brown stony loam. The
subsurface layer is brown stony loam. The subsoil is light
brown clay. Hard reddish sandstone that has thin strata
of shale is at a depth of 27 inches.

Rock outcrop is mainly exposed sandstone and
interbedded shale in some areas. It is in the form of
ledges, sheets, peaks, and vertical escarpments.

Vamer soils are on ridges, mesas, benches, and side
slopes. These soils are shallow and well drained. They
formed in old sediment derived dominantly from
sandstone and shale. The surface is covered with a mat
of forest litter 1 inch thick. The surface layer is dark
grayish brown stony loam. The subsoil is brown and light
yellowish brown clay loam and clay. Hard yellowish
brown sandstone is at a depth of 16 inches.

The Rocio soils are on convex mountainsides. They
are deep and well drained. They formed in material
derived dominantly from sandstone and shale. The
surface layer is dark grayish brown stony loam. The
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subsurface layer is brown stony loam. The subsoil to a
depth of 65 inches or more is brownish yellow and light
yellowish brown clay.

Eutroboralfs are extremely variable in their
characteristics. They are on mountainsides, foothills, and
benches. They are shallow to deep and are well drained.

Of minor extent in this unit are deep Fuera soils on
mountainsides, deep Hesperus soils on valley sides,
shallow Firo soils on mountainsides and foothills and
along ridges and peaks, and shallow Krakon soils on the
lower, convex part of mountainsides and on foothilis.

This unit is used for livestock grazing, wildlife habitat,
watershed, recreation, and woodland. Some areas are
used for urban development.

if this unit is used for livestock grazing, the main
limitations are steepness of slope, Rock outcrop, and
stones on the surface. Management practices suitable
for use on this unit are proper grazing use, deferred
grazing, rotation grazing, and spraying for brush
management.

If this unit is used as woodland, the main limitations
are very steep and extremely steep slopes, Rock
outcrop, and stones on the surface, which interfere with
logging operations. The main concerns in producing and
harvesting timber are seedling mortality, equipment use,
and a hazard of erosion.

This unit provides large areas of important yearlong
habitat for mule deer and wild turkey. Elk use the unit as
winter range. With the proper management of livestock
and protection from wildfire, the unit has a high potential
for use as habitat for wildlife.

8. Moreno-Brycan-Hesperus

Deep, nearly level to moderately sloping, well drained
soils; in alluvial mountain valleys and on the lower part of
alluvial mountainsides

This map unit is in mountain valleys in the western
part of the survey area (fig. 4). It is characterized by long
and narrow alluvial valleys at higher elevations
connected by drainageways to broader valleys at lower
elevations.

Slope is 1 to 15 percent. The vegetation is mainly
grass with invasions of coniferous trees and brush near
some edges of the unit. Elevation ranges from 6,500 to
9,000 feet but is mainly 7,200 to 9,000 feet. The average
annual precipitation ranges from 14 to 20 inches but is
mainly about 16 to 20 inches, the average annual air
temperature ranges from 42 to 48 degrees F but is
mainly 42 to 46 degrees, and the average frost-free
period ranges from 85 to 140 days but is mainly 85 to
110 days.

This unit makes up about 4 percent of the survey area.
It is about 28 percent Moreno and similar soils, 26
percent Brycan and similar soils, and 19 percent
Hesperus and similar soils. Included in the remaining 27
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Figure 4.—Area of general map unit 8.

percent are Ceboya, Breece Variant, Holman, La Brier,
Manzano, Remunda, and Kinesava soils.

Moreno soils are in alluvial mountain valleys. These
soils are deep and well drained. They formed in fine
textured alluvial sediment derived dominantly from
sandstone and shale. The surface layer is brown loam.
The subsoil is brown and reddish brown clay loam and
clay. The substratum to a depth of 60 inches or more is
brown clay loam.

Brycan soils are in alluvial mountain valleys. These
soils are deep and well drained. They formed in alluvial
material derived dominantly from sandstone and shale.
The surface layer is brown loam. The subsoil is dark
brown and brown loam and clay loam. The substratum to
a depth of 60 inches or more is brown loam.

Hesperus soils are on the lower part of alluvial
mountainsides and in alluvial mountain valleys. These
soils are deep and well drained. They formed in alluvial
sediments derived from metamorphic and sedimentary

rocks. The surface layer is brown sandy loam. The
subsoil is brown clay loam or sandy clay loam. The
substratum to a depth of 64 inches or more is light
brown sandy clay loam.

Of minor extent in this unit are deep, very poorly
drained Ceboya soils on flood plains, excessively drained
Holman soils on flood plains and bench terraces, well
drained La Brier and Manzano soils in swales at lower
elevations, well drained Kinesava soils in alluvial
mountain valleys, somewhat excessively drained Breece
Variant soils on convex alluvial fans, well drained
Remunda soils near the edge of delineations at lower
elevations, and extremely variable Ustifluvents along
drainageways on flood plains.

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and recreation. Some areas are used
as irrigated or nonirrigated cropland and for urban
development.



Mora County Area, New Mexico

Overgrazing is a major concern of management
because it increases the risks of water erosion and
gullying and promotes an increase of undesirable plants.
Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management. Because of the
runoff this unit receives from adjacent areas and
because of the included very poorly drained soils,
grazing should be delayed until the soils in this unit are
firm and can withstand trampling by livestock.

Many houses and other structures have been
constructed on the minor soils on flood plains. These
areas are subject to frequent flooding during periods of
high rainfall and runoff.

If this unit is used as irrigated or nonirrigated cropland,
the main limitations are the hazard of water erosion and
lack of a dependable water supply.

This unit was historically the winter range for elk.
Development of agricultural and urban uses has reduced
the value of the unit to terrestrial wildlife species. The
streams, streambank bushes, and seasonally flooded
lowlands of this unit provide desirable habitat for some
wildlife.

9. Raton-Barela-Yankee

Shallow to deep, nearly level to very steep, well drained
soils; in valleys and on side slopes, ridges, benches, and
mesas in areas of basalt flows

This map unit is in the west-central and north-central
parts of the survey area. It is characterized by mesas,
valleys, and side slopes dissected by shallow to deep
drainageways in areas of basalt flows. Areas of this unit
commonly are broad and irregular in shape.

Slope is 0 to 40 percent. The vegetation is mainly
grass in the valleys and on the side slopes and
coniferous trees on the mesas and mountainsides.
Elevation is 7,400 to 11,000 feet. The average annual
precipitation is about 16 to 22 inches, the average
annual air temperature is 40 to 46 degrees F, and the
average frost-free period is 80 to 110 days.

This unit makes up about 10 percent of the survey
area. It is about 26 percent Raton and similar soils, 20
percent Barela and similar soils, 17 percent Yankee and
similar soils, and 13 percent Dalcan and similar soils.
Included in the remaining 24 percent are Burnac, Hillery,
Saladon, and Spud soils.

Raton soils are on basalt-capped mesas, ridges, and
side slopes. These soils are shallow and well drained.
They formed in residuum derived dominantly from basait.
The surface layer is brown very cobbly loam. The subsoil
is brown very stony silty clay. Hard basalt is at a depth
of 12 inches.

Barela soils are on benches and side slopes in areas
of basalt flows. These soils are deep and well drained.
They formed in residuum derived from basalt. The
surface layer is brown loam. The upper part of the
subsoil is reddish brown loam, clay loam, and silty clay,
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and the lower part is reddish brown stony clay loam.
Hard basalt is at a depth of 45 inches.

Yankee soils are on valley sides and side slopes in
areas of basalt flows. These soils are deep and well
drained. They formed in alluvium derived dominantly
from basalt and modified with eolian material. The upper
part of the surface layer is dark grayish brown loam, and
the lower part is brown loam. The subsoil is reddish
brown clay loam and silty clay. The substratum to a
depth of 60 inches or more is reddish brown clay loam.

The Dalcan soils are on basalt capped mesas and
side slopes. These soils are moderately deep and well
drained. They formed in residuum derived dominantly
from basalt. The surface layer is dark brown cobbly
loam. The subsoil is dark brown and brown very cobbly
clay loam and very cobbly clay. Hard basalt is at a depth
of 28 inches.

Of minor extent in this unit are deep Burnac and Spud
soils on mountainsides, deep Hillery soils on high mesa
tops, very poorly drained Saladon soils in depressional
areas and swales, and Rock outcrop in the form of
ledges, ridges, and vertical escarpments.

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, woodland, and recreation. Some
areas are used for urban development.

The soils in valleys provide a major part of the forage
for livestock in this unit. Areas of the less sloping
wooded soils also provide some grazable understory.
Overgrazing is a major concern of management because
it increases the risks of water erosion and gullying and
promotes an increase of undesirable plants. Grazing
should be delayed until the soils in this unit are dry and
firm and can support trampling by livestock.
Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

If this unit is used for timber production, the main
limitations are steepness of slope, areas of Rock
outcrop, and cobbles on the surface. The main concerns
in producing and harvesting timber are equipment use,
seedling mortality, and the hazards of windthrow and
erosion.

This unit provides a wide diversity of habitat that is
capable of supporting large populations of wildlife. The
mountain valleys and streambank vegetation are
important parts of the habitat. The wooded areas provide
excellent habitat for mule deer and winter habitat for elk.

10. Etoe-Etown-Maes

Deep, undulating to extremely steep, well drained soils;
on mountainsides and benches

This map unit is in the extreme western part of the
survey area. It is characterized by undulating to
extremely steep mountainsides dissected by narrow
drainageways.
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Slope is 5 to 70 percent. The vegetation is mainly
coniferous trees. Elevation is 8,000 to 11,600 feet. The
average annual precipitation is about 18 to 30 inches,
the average annual air temperature is 38 to 44 degrees
F, and the average frost-free period is 40 to 90 days.

This unit makes up about 3 percent of the survey area.
It is about 43 percent Etoe and similar soils, 20 percent
Etown and similar soils, and 16 percent Maes and similar
soils. Included in the remaining 21 percent are Cundiyo
and Nambe Variant soils, Rock outcrop, and Rubble
land.

Etoe soils are on benches and mountainsides. These
soils are deep and well drained. They formed in alluvial
and colluvial material derived dominantly from sandstone
and shale. The surface is covered with a mat of
undecomposed and decomposed forest litter 2 inches
thick. The surface layer is light brownish gray cobbly fine
sandy loam. The subsurface layer is pale brown cobbly
loam and cobbly fine sandy loam. The subsoil to a depth
of 60 inches or more is yellowish brown and brown very
cobbly loam and extremely cobbly loam.

Etown soils are on mountainsides. These soils are
deep and well drained. They formed in alluvial and
colluvial material derived dominantly from sandstone and
shale. The surface is covered with a mat of
decomposing and decomposed forest litter 3 inches
thick. The surface layer is dark grayish brown gravelly
loam. The subsurface layer is pinkish gray very gravelly
loam. The subsoil to a depth of 60 inches or more is

light brown and reddish yellow very gravelly clay loam
and extremely gravelly clay.

Maes soils are on mountainsides and benches. These
soils are deep and well drained. They formed in mixed
materials derived dominantly from sandstone and shale.
The surface is covered with a mat of decomposing forest
litter 2 inches thick. The surface layer is dark grayish
brown very cobbly loam. The subsurface layer is light
yellowish brown very cobbly sandy loam. The subsoil to
a depth of 60 inches or more is pale brown, yellow, and
brownish yellow very cobbly loam and very cobbly sandy
clay.

Of minor extent in this unit are Cundiyo and Nambe
Variant soils on very steep and extremely steep
mountainsides at higher elevations, Rock outcrop in the
form of ledges, sheets, ridges, and vertical escarpments,
and Rubble land on very steep and extremely steep
mountainsides.

This unit is used as woodland, wildlife habitat, and
watershed and for recreation. Some areas are used for
urban development.

If this unit is used for timber production, the main
limitations are very steep and extremely steep slopes,
Rock outcrop, Rubble land, and cobbles on the surface.
The main concerns in producing and harvesting timber
are equipment use, seedling mortality, and the hazards
of windthrow and erosion.

This unit provides habitat for blue grouse, black bear,
red squirrel, and other forest life. Many species of
songbirds nest in this unit. Protection from wildfire is
essential to preserving the wildlife habitat.
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The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses. More information
on each map unit is given under “Use and Management
of the Soils.”

A map unit delineation on a map represents an area
dominated by one or more major 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 phenomena, and they
have the characteristic variability of all natural
phenomena. 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 “included’’ areas that
belong to other taxonomic classes.

Most inclusions and miscellaneous areas have
properties 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, or similar
inclusions. They may or may not be mentioned in the
map unit description. Other included soils and
miscellaneous areas, however, have properties and
behavior divergent enough to affect use or require
different management. These are contrasting, or
dissimilar inclusions. They generally are in small areas
and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special
symbol on the maps. The included areas of contrasting
soils or miscellaneous areas are mentioned in the map
unit descriptions. A few included areas may not have
been observed, and consequently they 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 soils or
miscellaneous areas on the landscape.

The presence of included areas 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 similar use and management
requirements. The delineation of such landscape
segments on the map provides sufficient information for
the development of resource plans, but if intensive use
of small areas is planned, onsite investigation to
precisely define and locate the soils and miscellaneous
areas is needed.

An identifying symbol precedes the map unit name in
the map unit descriptions. Each description includes
general facts about the unit 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 layers, 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 layers. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Moreno loam, 3 to 8 percent
slopes, is one of several phases in the Moreno series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes or associations.

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

An association is made up of two or more
geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the
survey area, it was not considered practical or necessary
to map the soils or miscellaneous areas separately. The



16

pattern and relative proportion of the soils or
miscellaneous areas are somewhat similar. Partri-
Carnero-Bernal association, undulating, is an example.

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 maps. Some that are too small
to be shown are identified by a special symbol on the
maps.

This survey was mapped at two levels of detail. At the
most detailed level, map units are narrowly defined. This
means that map unit boundaries were plotted and
verified at closely spaced intervals. The soils in areas of
irrigated and nonirrigated cropland and in urban areas
were mapped at this level. At the less detailed level,
map units are broadly defined. Boundaries were plotted
and verified at wider intervals. The soils in areas of
rangeland and woodland were mapped at this level. In
the map legend, narrowly defined units are indicated by
symbols in which the first letter is a capital and the
second is a lower case. For broadly defined units, the
first and second letters are capitals.

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 or
miscellaneous areas.

Map Unit Descriptions

AA—Apache-Ayon complex, gently sloping. This
map unit is on basalt-capped mesas in areas of basalt
flows. Slope is 1 to 8 percent. Areas are irregular in
shape and are 40 to 640 acres in size. The native
vegetation is mainly grass. Elevation is 6,500 to 7,400
feet. The average annual precipitation is 14 to 17 inches,
the average annual air temperature is 48 to 52 degrees
F, and the average frost-free period is 140 to 155 days.

This unit is 45 percent Apache cobbly silt loam, 1 to 8
percent slopes, and 30 percent Ayon stony loam, 2 to 8
percent slopes. The Apache soil is on ridges and near
the edges of mesa tops, and the Ayon soil is on side
slopes and near the edges of mesa tops. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Charette and
Capulin soils in slightly concave areas, Pidineen soils in
slightly elevated areas and on ridges, Thunderbird and
Torreon soils in swales and concave areas in the vicinity
of Maxson Crater, Rock outcrop near areas of the
Apache soil and along low ridges, and soils that are
scattered throughout the unit and are similar to the Ayon
soil but have bedrock at a depth of 20 to 40 inches.
Included areas make up about 25 percent of the total
acreage.

Soil Survey

The Apache soil is shallow and well drained. It formed
in residuum derived from basalt and modified with eolian
material. Typically, the surface layer is dark grayish
brown cobbly silt loam 3 inches thick. The subsoil is dark
brown cobbly loam 6 inches thick. The substratum is
brown cobbly loam 3 inches thick over hard basalit.

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

The Ayon soil is deep and well drained. It formed in
alluvial and colluvial deposits derived dominantly from
basalt. Typically, the surface layer is dark grayish brown
stony loam 3 inches thick. The next layer is grayish
brown stony loam 15 inches thick. The upper 6 inches of
the substratum is white very stony loam, and the lower
part to a depth of 60 inches or more is very pale brown
extremely stony loam.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The potential natural plant community on this unit is
mainly little bluestem, blue grama, western wheatgrass,
big bluestem, sideoats grama, and indiangrass. As the
potential natural plant community deteriorates, western
wheatgrass, big bluestem, and indiangrass decrease and
there is an increase in blue grama, threeawn, and ring
muhly, which normally occur in small amounts in the
potential natural plant community. Grazing management
should be designed to increase the productivity and
reproduction of western wheatgrass, sideoats grama,
and big bluestem.

This unit has limited suitability for rangeland
management practices such as rangeland seeding
because of the included areas of Rock outcrop and the
cobbles and stones on the surface. Use of practices that
facilitate rangeland management such as installation of
pipelines for providing stock water and fences is difficult
because of the included areas of Rock outcrop and
shallow depth to basalt. Effective livestock distribution
can be accomplished by proper placement of fences,
wells, pipelines, and tanks.

The average annual production of air-dry vegetation on
this unit ranges from 1,500 pounds per acre in favorable
years to 650 pounds in unfavorable years.

This unit is poorly suited to recreational development.
The main limitations of the Apache soil are cobbles on
the surface and shallow depth to basalt. The main
limitations of the Ayon soil are stones on the surface and
dustiness during dry periods.

This unit is poorly suited to urban development. The
main limitations are stones and cobbles on the surface
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and in the soils and shallow depth to basalt in the
Apache soil.

AB—Apache-Rock outcrop complex, moderately
sloping. This map unit is on the sides of basalt flows.
Slope is 3 to 15 percent. Areas are irregular in shape
and are 40 to 640 acres in size. The native vegetation is
mainly grass. Elevation is 6,500 to 7,400 feet. The
average annual precipitation is 14 to 17 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 155 days.

This unit is 45 percent Apache very stony loam, 3 to
15 percent slopes, and 35 percent Rock outcrop (fig. 5).
The Apache soil is on side slopes and along ridges, and
Rock outcrop occurs as ridges,”sheets, and short vertical
escarpments. 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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Figure 5.—Area of Apache-Rock outcrop complex, moderately
sloping.

Included in this unit are small areas of Ayon soils that
are on side slopes and are intermingled with the Apache
soil, La Brier soils on the bottom of a few scattered
potholes, Pidineen soils in slightly elevated areas and on
ridges near the edges of mapped areas, Charette soils in
swales and concave areas, and Torreon soils in swales
and in slightly concave areas in the vicinity of Maxson
Crater. Also included in this unit are some small volcanic
cinder cones. Included areas make up about 20 percent
of the total acreage.

The Apache soil is shallow and well drained. It formed
in residuum derived from basalt and modified with eolian
material. Typically, the upper 3 inches of the surface
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layer is dark grayish brown very stony loam and the
lower 4 inches is dark grayish brown stony loam. The
subsoil is dark grayish brown stony clay loam 6 inches
thick. Unweathered basalt is at a depth of 13 inches.

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

Rock outcrop is exposed areas of basalt that supports
little if any vegetation.

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The potential natural plant community on this unit is
mainly sideoats grama, little bluestem, blue grama,
mountain muhly, and western wheatgrass. As the
potential natural plant community deteriorates, sideoats
grama, little bluestem, mountain muhly, and western
wheatgrass decrease and the blue grama forms a dense,
low turf. Plants that occur in the potential natural plant
community in smaller amounts-such as ring muhly,
threeawn, broom: snakeweed, and fringe sagewort
increase. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
sideoats grama, mountain muhly, and western
wheatgrass.

This unit is poorly suited to such rangeland
management practices as rangeland seeding and
mechanical brush management because of the shallow
depth to bedrock and the areas of Rock outcrop. Use of
practices that facilitate rangeland management such as
installation of fences and pipelines for providing stock
water is difficult because of the shallow depth to
bedrock. Management practices suitable for use on this
unit are proper grazing use, deferred grazing, rotation
grazing, and spraying for brush management.

The average annual production of air-dry vegetatlon on
this unit ranges from 1,600 pounds per acre in favorable
years to 800 pounds in unfavorable years.

This unit is poorly suited to recreational development.
The main limitations are stones on the surface and the
areas of Rock outcrop.

This unit is poorly suited to urban development. The
main limitations are stones on the surface and in the
soil, shallow depth to bedrock, and the areas of Rock
outcrop.

AC—Apache-Rock outcrop-Ayon complex,
moderately steep. This map unit is on mesas on and
around the edge of basalt flows. Slope is 10 to 30
percent. Areas generally are long and narrow in shape
and are 40 to 640 acres in size. The native vegetatlon is
mainly grass and scattered areas of oak. Elevation is
6,500 to 7,400 feet. The average annual precupltatlon is
14 to 17 inches, the average annual air temperature is
48 to 52 degrees F, and the average frost-free period is
140 to 155 days.
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This unit is 45 percent Apache cobbly loam, 10 to 15
percent slopes, 20 percent Rock outcrop, and 20
percent Ayon very stony loam, 10 to 30 percent slopes.
The Apache soil is along ridges and near the edge of the
tops of mesas; the Rock outcrop occurs as sheets,
ridges, and short vertical escarpments; and the Ayon soil
is near the edge of the tops of mesas and on side
slopes. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

included in this unit are small areas of Argiustolls on
the steeper side slopes; Charette soils in swales and
drainageways; Pidineen soils on the edge of the tops of
mesas and intermingled with the Apache soil; and
Yankee, Raton, and Barela soils near the edge of
mapped areas at the higher elevations. Also included in
this unit are some small volcanic cinder cones. Included
areas make up about 15 percent of the total acreage.

The Apache soil is shallow and well drained. It formed
in residuum derived from basalt and modified with eolian
material. Typically, the surface layer is dark brown cobbly
loam 3 inches thick. The subsoil is dark brown cobbly
clay loam 10 inches thick. Basalt is at a depth of 13
inches.

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

Rock outcrop is exposed areas of basalt that supports
little if any vegetation.

The Ayon soil is deep and well drained. It formed in
alluvial and colluvial deposits derived dominantly from
basalt. Typically, the surface layer is dark brown very
stony loam 6 inches thick. The next layer is dark brown
very stony loam 6 inches thick. The substratum to a
depth of 60 inches or more is gray extremely stony loam.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The potential natural plant community on the Apache
soil is mainly sideoats grama, little bluestem, blue grama,
and western wheatgrass. As the potential natural plant
community deteriorates, sideoats grama, little bluestem,
and western wheatgrass decrease and the blue grama
forms a dense, low turf. Plants that occur in the potential
natural plant community in smaller amounts such as ring
muhly, threeawn, and broom snakeweed increase.

The potential natural plant community on the Ayon soil
is mainly blue grama, sideoats grama, little bluestem,
and big bluestem. As the potential natural plant
community deteriorates, these plants decrease and there
is an increase in ring muhly, threeawn, Gambel oak, and
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oneseed juniper, which normally occur in small amounts
in the potential natural plant community. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of sideoats grama, little
bluestem, western wheatgrass, and big bluestem.

Slope limits access by livestock, which results in
overgrazing of the less sloping areas of this unit. The
unit is poorly suited to such rangeland management
practices as rangeland seeding and mechanical brush
management because of slope and the areas of Rock
outcrop. Use of practices that facilitate rangeland
management such as installation of fences and pipelines
for providing stock water is difficult because of the areas
of Rock outcrop and shallow depth to basalit.
Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
this unit ranges from 1,400 pounds per acre in favorable
years to 650 pounds in unfavorable years.

This unit is poorly suited to recreational development.
The main limitations of the Apache soil are cobbles on
the surface and shallow depth to basalt. The main
limitations of the Ayon soil are stones on the surface and
slope.

This unit is poorly suited to urban development. The
main limitations are shallow depth to basalt, stones and
cobbles on the surface and in the soils, and slope.

AR—Argiustolls-Rock outcrop complex, extremely
steep. This map unit is on the edges of basalt-capped
mesas and on canyon walls in areas of basalt flows.
Slope is 30 to 75 percent. Areas are long and narrow in
shape and are 40 to 640 acres in size. The native
vegetation is mainly grass and scattered oak brush.
Elevation is 6,500 to 7,500 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 48 to 52 degrees F, and the average
frost-free period is 140 to 155 days.

This unit is 45 percent Argiustolls stony silt loam, 30 to
65 percent slopes, and 30 percent Rock outcrop. The
Argiustolls are on benches and side slopes, and Rock
outcrop occurs as ridges, sheets, and steep vertical
escarpments. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

included in this unit are small areas of highly
calcareous, deep soils on side slopes and benches,
Apache and Ayon soils on the tops of small mesas and
near the edge of mapped areas, and Yankee, Raton,
and Barela soils near the edge of mapped areas at the
higher elevations. Included areas make up about 25
percent of the total acreage.

The Argiustolls are extremely variable in their
characteristics. They are moderately deep to deep and
are well drained. They formed in alluvial, colluvial, and
residual material derived dominantly from basalt. No
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single profile is typical, but one commonly observed in
the survey area has a surface layer of dark grayish
brown stony silt foam 10 inches thick. The upper 21
inches of the subsoil is brown and pale brown silty clay,
and the lower 14 inches is brown gravelly clay loam.
Brownish weathered basalt is at a depth of 45 inches.

Permeability of the Argiustolls are very slow to
moderate. Available water capacity is low to high.
Effective rooting depth is 28 to 60 inches or more.
Runoff is very rapid, and the hazard of water erosion is
very high. The hazard of soil blowing is slight.

Rock outcrop is exposed areas of basalt that supports
little if any vegetation.

This unit is used mainly for wildlife habitat and
watershed. The less sloping areas are also used for
some livestock grazing. Some areas are used for
recreation and urban development.

The included Apache, Ayon, Charette, Yankee, Raton,
and Barela soils receive extra runoff from adjacent areas
in this unit and are in the less sloping areas; therefore,
these soils have the potential to be major forage
producers in the unit.

The potential natural plant community on this unit is
mainly little bluestem, blue grama, sideoats grama, and
big bluestem. As the potential natural plant community
deteriorates, little bluestem, sideoats grama, and big
bluestem decrease and the blue grama forms a dense,
low turf. Plants that occur in the potential natural plant
community in smaller amounts such as ring muhly,
threeawn, oneseed juniper, and Gambel oak increase.
Grazing management should be designed to increase
the vigor, productivity, and reproduction of big bluestem
and sideoats grama.

This unit has limited suitability for rangeland
management practices because of the areas of Rock
outcrop and slope. Slope limits access by livestock,
which results in overgrazing of the less sloping areas.
Trails or walkways can be constructed in places to
encourage livestock to graze in areas where access is
limited. Mechanical treatment is not practical because of
the stony surface and slope. Management practices
suitable for use on this unit are proper grazing use,
deferred grazing, rotation grazing, and spraying for brush
management.

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 recreation and urban
development. It is limited mainly by stones on the
surface, the areas of Rock outcrop, and slope.

BA—Barela-Yankee assoclation, gently sloping.
This map unit is on mesas, side slopes, and valley sides
in areas of basalt flows. Slope is 0 to 9 percent. Areas
are broad or elongated in shape and are 50 to 1,000
acres in size. The native vegetation is mainly grass.
Elevation is 7,400 to 9,000 feet. The average annual
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precipitation is 16 to 20 inches, the average annual air
temperature is 42 to 46 degrees F, and the average
frost-free period is 90 to 110 days.

This unit is 40 percent Barela loam, 3 to 9 percent
slopes, and 40 percent Yankee loam, O to 5 percent
slopes (fig. 6). The Barela soil is on the upper side
slopes, and the Yankee soil is on the lower side slopes
and valley sides.

Included in this unit are small areas of Dalcan soils in
the steeper areas and near the edge of mapped areas,
Hillery soils near the edge of mapped areas at the higher
elevations, Raton soils and Rock outcrop along ridges,
and Saladon soils in a few potholes in the unit. Included
areas make up about 20 percent of the total acreage.

The Barela soil is deep and well drained. It formed in
residuum derived from basalt. Typically, the surface layer
is brown loam 3 inches thick. The upper 8 inches of the
subsoil is reddish brown loam, the next 15 inches is
reddish brown clay loam and silty clay, and the lower 19
inches is reddish brown stony clay loam. Hard basalt is
at a depth of 45 inches.

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

The Yankee soil is deep and well drained. It formed in
alluvium derived dominantly from basalt and modified
with some eolian material. Typically, the upper part of
the surface layer is dark grayish brown loam 4 inches
thick and the lower 8 inches is brown loam. The upper 6
inches of the subsoil is reddish brown clay loam, and the
lower 32 inches is reddish brown silty clay. The
substratum to a depth of 60 inches or more is reddish
brown clay loam.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The potential natural plant community on this unit is
mainly Arizona fescue, mountain muhly, prairie junegrass,
western wheatgrass, little bluestem, and oatgrass. As the
potential natural plant community deteriorates, the
desirable forage plants such as Arizona fescue,
mountain muhly, prairie junegrass, and oatgrass
decrease and there is an increase in ring muhly,
rabbitbrush, blue grama, pingue, cinquefoil, and
sagewort, which normally occur in small amounts in the
potential natural plant community. Sleepygrass and
Kentucky bluegrass readily invade.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of Arizona
fescue, prairie junegrass, and oatgrass. Grazing should
be delayed until the soil in this unit is firm and the more
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Figure 8.—Area of Barela-Yankee assoclation, gently sloping, in foreground; cinder cone in center background.

desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

This unit is suited to such rangeland management
practices as mechanical brush management and
rangeland seeding. Adapted plants suitable for seeding
include improved varieties of Arizona fescue, mountain
muhly, western wheatgrass, and prairie junegrass.
Pingue, cinquefoil, and rabbitbrush can be controlled by
hand operations or by chemicals.

Practices that facilitate rangeland management such
as installation of fences, pipelines for providing stock
water, watering facilities, and earthen ponds are suitable
on the Yankee soil. The Barela soil is limited for
livestock watering ponds and other water impoundments
because of bedrock at a depth of 40 to 60 inches. Other
management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
this unit ranges from 1,800 pounds per acre in favorable
years to 600 pounds in unfavorable years.

This unit is well suited to recreational development. It
has few limitations.

This unit is suited to urban development. The main
limitations of the Barela soil are a high shrink-swell
potential during alternate periods of wetting and drying
and basalt at a depth of 40 to 60 inches. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations wuth
material that has low shrink-swell potential.

BC—Bernal-Rock outcrop-Carnero complex,
moderately sloping. This map unit is along ridges and
drainageways and on side slopes. Slope is 3 to 15
percent. Areas are irregular in shape and are 40 to 320
acres in size. The native vegetation is mainly grass and
scattered brush and shrubs in some areas. Elevation is
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5,500 to 7,200 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
48 to 52 degrees F, and the average frost-free period is
140 to 160 days.

This unit is 45 percent Bernal loam, 3 to 15 percent
slopes, 30 percent Rock outcrop, and 15 percent
Carnero loam, 3 to 5 percent slopes. The Bernal soil is
on benches and upper side slopes, Rock outcrop occurs
as sheets, ledges, and short vertical escarpments, and
the Carnero soil is on the lower part of side slopes and
in the more nearly level, slightly convex 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 small areas of Lavate Variant,
Partri, and Remunda soils on the lower, slightly concave
side slopes; Manzano soils in swales and drainageways;

and Bernal stony loam and Sombordoro and Tuloso soils

scattered throughout the unit. The Lavate Variant and
Remunda soils are in the Rainsville area. Included areas
make up about 10 percent of the total acreage.

The Bernal soil is shallow and well drained. it formed
in residuum derived from sandstone and modified with
eolian material. Typically, the surface layer is dark brown
loam 3 inches thick. The upper 3 inches of the subsoil is
brown sandy clay loam, and the lower 8 inches is brown
clay loam. Hard red sandstone that is fractured in the
upper 2 inches is at a depth of 14 inches.

Permeability of the Bernal soil is moderate. Available
water capacity is very low. Effective rooting depth is 10
to 19 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

Rock outcrop is mainly exposed areas of sandstone
that supports little if any vegetation.

The Carnero soil is moderately deep and well drained.
It formed in residuum derived from sandstone and
modified with eolian material. Typically, the surface layer
is brown loam 6 inches thick. The upper 11 inches of the
subsoil is reddish brown silty clay loam, and the lower 13
inches is reddish brown silty clay. Hard, red sandstone is
at a depth of 30 inches.

Permeability of the Carnero soil is slow. Available
water capacity is low. Effective rooting depth is 25 to 35
inches. Runoff is rapid, and the hazard of water erosion
is high. The hazard of soil blowing is moderate.

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The included Lavate Variant, Partri, Remunda, and
Manzano soils receive extra runoff from adjacent higher
lying areas of the unit; therefore, these soils have the
potential to be major forage producers in the unit.

The potential natural plant community on the Bernal
soil is mainly sideoats grama, little bluestem, blue grama,
and New Mexico feathergrass. As the potential natural
-plant community deteriorates, these plants decrease and
the blue grama forms a dense, low turf. Plants that occur
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in the potential natural plant community in smaller
amounts such as threeawn, ring muhly, broom
snakeweed, and oneseed juniper increase. Loss of the
surface layer results in a severe decrease in productivity
and in the potential of the Bernal soil to produce plants
suitable for grazing.

The Bernal soil has limited suitability for such
rangeland management practices as rangeland seeding
and mechanical brush management because of slope
and the areas of Rock outcrop. Use of practices that
facilitate rangeland management such as installation of
fences, pipelines for providing stock water, and drinking
troughs is difficult because of the shallow depth to
bedrock in the Bernal soil and the areas of Rock
outcrop.

The potential natural plant community on the Carnero
soil is mainly blue grama, western wheatgrass, sideoats
grama, bottlebrush squirreltail, and galleta. As the
potential natural plant community deteriorates, these
plants decrease and the blue grama forms a dense, low
turf. Plants that occur in the potential natural plant
community in smaller amounts such as ring muhly,
threeawn, and broom snakeweed increase and cholla,
oneseed juniper, and sleepygrass invade. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass and
sideoats grama.

The Carnero soil is suited to such rangeland
management practices as rangeland seeding, installation
of fences and pipelines for providing stock water, and
mechanical brush management; however, use of these
practices may be difficult because of the complex
pattern of occurrence of this soil in the unit. Cholla and
oneseed juniper can be controlled by hand operations or
by chemicals. The Carnero soil is limited for livestock
watering ponds and other water impoundments because
of the bedrock at a depth of 25 to 35 inches.

Other management practices suitable for use on this
unit are proper grazing use, deferred grazing, rotation
grazing, and spraying for brush management.

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

The average annual production of air-dry vegetation on
the Carnero soil ranges from 1,500 pounds per acre in
favorable years to 600 pounds in unfavorable years.

The Bernal soil is poorly suited to recreational
development. It is limited mainly by shallow depth to
bedrock. The Carnero soil is suited to recreational
development. It is limited mainly by slope and the
bedrock at a depth of 25 to 35 inches.

The Bernal soil is poorly suited to urban development.
The main limitations are shallow depth to bedrock and
slope. The Carnero soil is suited to urban development.
It is limited mainly by the bedrock at a depth of 25 to 35
inches and a high shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
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and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

Bd—Breece Variant sandy loam, 3 to 8 percent
slopes. This deep, somewhat excessively drained soil is
on convex alluvial fans near outlets of mountain
drainageways. It formed in alluvial sediment derived from
metamorphic rock. Areas are irregular in shape and are
5 to 100 acres in size. The native vegetation is mainly
grass and scattered areas of conifers. Elevation is 7,400
to 8,500 feet. The average annual precipitation is 16 to
20 inches, the average annual air temperature is 42 to
46 degrees F, and the average frost-free period is 90 to
110 days.

Typically, the upper 3 inches of the surface layer is
brown sandy loam and the lower 7 inches is dark grayish
brown sandy loam. The subsoil is brown sandy loam 8
inches thick. The upper 12 inches of the substratum is
yellowish brown sandy loam, and the lower part to a
depth of 60 inches or more is brown sandy loam.

Included in this unit are small areas of Brycan,
Ceboya, Hesperus, Kinesava, and Moreno soils near the
edge of mapped areas; Dargol and Firo soils and
Eutroboralfs near the edge of mapped areas at the
higher elevations; and Holman soils and Ustifluvents in
areas adjacent to drainageways. Included areas make up
about 25 percent of the total acreage. Individual included
areas generally range from less than 1 acre to 3 acres in
size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and nonirrigated cropland. The main
crop is grass hay. A few areas have been used for
Christmas tree production or have a potential for this
use. Some areas are used for recreation and urban
development.

The potential natural plant community on this unit is
mainly prairie junegrass, pine dropseed, big bluestem,
mountain muhly, needlegrass, sideoats grama, and blue
grama with an overstory of scattered ponderosa pine. As
the density of the canopy cover increases or the
understory plant community deteriorates, prairie
junegrass, pine dropseed, big bluestem, and mountain
muhly decrease and there is an increase in ponderosa
pine, blue grama, and sagewort. In some areas dense
stands of ponderosa pine have become established. A
limited wood crop can be produced in these areas if
proper woodland management is used.

Grazing management should be designed to increase
the productivity and reproduction of prairie junegrass, big
bluestem, and mountain muhly. Maximum understory
production can be obtained by selectively thinning and
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by reducing the density of the canopy to a desirable
level.

This unit has limited suitability for rangeland
management practices such as mechanical brush
management and rangeland seeding because of the
hazard of soil blowing. Effective livestock distribution can
be accomplished by proper placement of fences, wells,
pipelines for providing stock water, and tanks. This unit
is limited for livestock watering ponds and other water
impoundments because of the seepage potential.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

Forage production is less in areas where a central
gully has formed as a result of water erosion.

The average annual production of air-dry vegetation on
this unit ranges from 1,800 pounds per acre in favorable
years to 1,300 pounds in unfavorable years.

If this unit is used for nonirrigated crops, the main
limitations are the hazards of soil blowing and water
erosion. The unit is 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 unit from soil blowing and
water erosion. Periodic mowing and clipping help to
maintain uniform growth, discourage selective grazing,
and reduce clumpy growth. Terracing and contour
farming reduce runoff and the risk of water erosion and
help to conserve moisture.

This unit has limited suitability for Christmas tree
production. The main limitation is the high hazard of soil
blowing. A dependable supply of supplemental water is
needed to establish seedlings during periods of low
rainfall. Trees grown for Christmas trees require pruning
yearly to form a dense, conical shape. Scotch pine is
suited to Christmas tree production on this unit.

This unit is suited to recreational development. It is
limited mainly by the hazard of soil biowing and slope.

This unit is suited to urban development. It is limited
mainly by the seepage potential of the sandy loam
subsoil and substratum.

Be—Brycan loam, 1 to 3 percent slopes. This deep,
well drained soil is in alluvial mountain valleys. It formed
in alluvial material derived dominantly from sandstone
and shale. Areas are irregular in shape and are 5 to 50
acres in size. The vegetation in areas not cultivated is
mainly grass. Elevation is 7,200 to 8,500 feet. The
average annual precipitation is 16 to 18 inches, the
average annual air temperature is 42 to 45 degrees F,
and the average frost-free period is 85 to 100 days.

Typically, the surface layer is brown loam 8 inches
thick. The upper 12 inches of the subsoil is dark brown
loam, the next 13 inches is dark brown clay loam, and
the lower 9 inches is brown loam. The substratum to a
depth of 60 inches or more is brown foam.
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Included in this unit are small areas of Ceboya soils on
flood plains near the edge of mapped areas, Hesperus
soils scattered throughout the unit, Holman soils and
Ustifluvents in areas adjacent to drainageways, Kinesava
soils in slightly depressional areas, and Moreno soils in
the steeper areas near the edge of mapped areas.
Included areas make up about 20 percent of the total
acreage. Individual included areas generally range from
less than 1 acre to 3 acres in size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
The main crops are annual hay crops, pasture, wheat,
corn, and grass and legume hay. A few areas have been
used for Christmas tree production or have a potential
for this use. Some areas are used for recreation and
urban development.

The potential natural plant community on this unit is
mainly mountain muhly, Arizona fescue, mountain brome,
pine dropseed, and western wheatgrass. As the potential
natural plant community deteriorates, the desirable
forage plants such as mountain brome, Arizona fescue,
and pine dropseed decrease and there is an increase in
blue grama, cinquefoil, sagebrush, and pingue, which
normally occur in small amounts in the potential natural
plant community. Sleepygrass and Kentucky bluegrass
readily invade.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of Arizona
fescue, mountain brome, and mountain muhly. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

This unit is suited to such rangeland management
practices as rangeland seeding and mechanical
treatment. Adapted plants suitable for seeding include
improved varieties of Arizona fescue, mountain brome,
and western wheatgrass. Cinquefoil and sagebrush can
be controlled by hand operations or by chemicals. Use
of practices that facilitate rangeland management such
as installation of fences, pipelines for providing stock
water, watering facilities, and earthen ponds is suitable
on this unit. Other management practices suitable for
use on this unit are proper grazing use, deferred grazing,
rotation grazing, and spraying for brush management.

Forage production is less in areas where a central
gully has formed as a result of water erosion.

The average annual production of air-dry vegetation on
this unit ranges from 2,400 pounds per acre in favorable
years to 1,400 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
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irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinklier irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of water erosion. Irrigation water
should be applied at a rate that insures optimal
production without increasing deep percolation, runoff,
and erosion.

The water table in this unit is at a depth of more than
6 feet under normal conditions. Irrigation water should be
applied carefully to prevent the buildup of a high water
table. Seepage from irrigation ditches can also contribute
to a rise in the level of the water table. Line ditches or
install irrigation pipelines to reduce water loss by
seepage.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain good soil tilth and organic matter content.
Tillage should be kept to a minimum. If irrigation is not
used, crops that are tolerant of drought are best suited.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

This unit 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. Periodic
mowing and clipping help to maintain uniform growth,
discourage selective grazing, and reduce clumpy growth.
Fertilization helps to maintain or increase yields. Most
crops, except legumes, respond to nitrogen. Legumes
respond to phosphorus.

This unit is suited to Christmas tree production. The
main limitation is the hazard of erosion when the soil is
bare during planting. A dependable supply of
supplemental water is needed to establish seedlings
during periods of low rainfall. Trees grown for Christmas
trees require pruning yearly to form a dense, conical
shape. Trees suited to Christmas tree production on this
unit are blue spruce and white fir.

This unit is well suited to recreation and urban
development. It has few limitations.

Bf—Brycan loam, 3 to 8 percent slopes. This deep,
well drained soil is in alluvial mountain valleys. It formed
in alluvial material derived dominantly from sandstone
and shale. Areas are irregular in shape and are 5 to 50
acres in size. The vegetation in areas not cultivated is
mainly grass. Elevation is 7,200 to 8,500 feet. The
average annual precipitation is 16 to 18 inches, the
average annual air temperature is 42 to 45 degrees F,
and the average frost-free period is 85 to 100 days.

Typically, the surface layer is brown loam 15 inches
thick. The subsoil is dark brown sandy clay loam 35
inches thick. The substratum to a depth of 60 inches or
more is brown sandy clay loam.
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Included in this unit are small areas of Dargol soils in
the steeper areas near the edge of mapped areas,
Hesperus soils scattered throughout the unit, Holman
soils and Breece Variant soils in areas adjacent to
drainageways, Kinesava soils in the lower lying, concave
areas, and Moreno soils near the edge of mapped areas.
Included areas make up about 25 percent of the total
acreage. Individual included areas generally range from
less than 1 acre to 3 acres in size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
The main crops are pasture, wheat, corn, and grass and
legume hay. A few areas have been used for Christmas
tree production or have a potential for this use. Some
areas are used for recreation and urban development.

The potential natural plant community on this unit is
mainly Arizona fescue, mountain muhly, prairie junegrass,
needlegrass, little bluestem, oatgrass, and western
wheatgrass. As the potential natural plant community
deteriorates, the desirable forage plants such as Arizona
fescue, prairie junegrass, and oatgrass decrease and
there is an increase in blue grama, ring muhly, cinquefoil,
pingue, Gambel oak, and sagewort, which normally occur
in small amounts in the potential natural plant
community. Sleepygrass and Kentucky bluegrass readily
invade.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of Arizona
fescue, prairie junegrass, and oatgrass. Grazing should
be delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

This unit is suited to such rangeland management
practices as rangeland seeding and mechanical brush
management. Adapted plants suitable for seeding
include improved varieties of Arizona fescue, mountain
muhly, and prairie junegrass. Cinquefoil, Gambel oak,
and sagewort can be controlled by chemical,
mechanical, or hand operations. Use of practices that
facilitate rangeland management such as installation of
fences, pipelines for providing stock water, watering
facilities, and earthen ponds is suitable on this unit.
Other management practices suitable for use on this unit
are proper grazing use, deferred grazing, rotation
grazing, and spraying for brush management.

Forage production is less in areas where a central
gully has formed as a result of water erosion.

The average annual production of air-dry vegetation on
this unit ranges from 1,800 pounds per acre in favorable
years to 1,000 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
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water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of water erosion. Irrigation water
should be applied at a rate that insures optimal
production without increasing deep percolation, runoff,
and erosion.

The water table in this unit is at a depth of more than
6 feet under normal conditions. Irrigation water should be
applied carefully to prevent the buildup of a high water
table. Seepage from irrigation ditches can also contribute
to arise in the level of the water table. Line ditches or
install irrigation pipelines to reduce water loss by
seepage.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain good soil tilth and organic matter content.
Tillage should be kept to a minimum. Terracing and
contour farming reduce runoff and the risk of erosion
and help to conserve moisture. If irrigation is not used,
crops that are tolerant of drought are best suited.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

This unit is 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. Fertilization helps to
maintain or increase yields. Most crops, except legumes,
respond to nitrogen; legumes respond to phosphorus.

This unit is suited to Christmas tree production. The
main limitation is ‘a hazard of water erosion when the soil
is left'bare during planting. A dependable supply of
supplemental water is needed to establish seedlings
during periods of low rainfall. Trees grown for Christmas
trees require pruning yearly to form a dense, conical
shape. Trees suited to Christmas tree production on this
unit are blue spruce and white fir.

This unit is well suited to recreation and urban
development. It is limited mainly by slope.

BH—Burnac-Hillery associatlon, hilly. This map unit
is on basalt mesas. Slope is 5 to 25 percent. Areas are
broad and rounded in shape and are 150 to 640 acres in
size. The native vegetation is mainly conifers, aspen, and
grass. Elevation is 8,200 to 11,000 feet. The average
annual precipitation is 18 to 22 inches, the average
annual air temperature is 40 to 44 degrees F, and the
average frost-free period is less than 90 days.

This unit is 45 percent Burnac stony loam, 5 to 25
percent slopes, and 35 percent Hillery stony loam, 5 to
15 percent slopes. The Burnac soil is in the steeper
wooded areas, and the Hillery soil is in the less sloping
grassed areas.
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Included in this unit are small areas of Dargol soils
near the edge of mapped areas at the lower elevations,
Raton and Dalcan soils near the edge of mapped areas,
Saladon soils in swales and in the few potholes in the
unit, and Spud soils and Rock outcrop scattered
throughout the unit. Included areas make up about 20
percent of the total acreage.

The Burnac soil is deep and well drained. It formed in
residuum derived from basalt. Typically, the surface layer
is very dark grayish brown stony loam 7 inches thick.
The subsurface layer is dark grayish brown stony loam 8
inches thick. The subsoil is reddish brown clay and silty
clay 25 inches thick. The substratum is reddish brown
stony silty clay 10 inches thick over basalt.

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

The Hillery soil is deep and well drained. It formed in
fine textured residuum derived from basalt. Typically, the
surface layer is dark brown stony loam 8 inches thick.
The upper 6 inches of the subsoil is reddish brown
cobbly clay loam, and the lower 26 inches is reddish
brown and brown cobbly silty clay. The substratum to a
depth of 60 inches or more is reddish brown cobbly silty
clay.

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

This unit is used mainly as woodland, wildlife habitat,
livestock grazing, and watershed. Some areas are used
for recreation and urban development.

The Burnac soil is suited to scattered stands of aspen
and bristlecone pine. Remnants of white fir and
Englemann spruce are scattered among the aspen
stands. The site index for aspen ranges from 52 to 53.
On the basis of a site index of 52, this soil can produce
approximately 6 cords of aspen per acre per year.

This unit has few limitations for producing and
harvesting timber. Competing vegetation can be
controlled by properly preparing the site and by spraying,
cutting, or girdling to eliminate unwanted weeds, brush,

or trees. Conventional methods of harvesting timber can

be used. Stones on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. An undisturbed buffer or filter strip should be
left along all watercourses to reduce sedimentation and
maintain water quality.

The potential understory vegetation on the Burnac soil
is mainly Thurber fescue, mountain brome, Arizona
fescue, and a variety of forbs. The potential natural plant
community on the Hillery soil is mainly mountain brome,
Thurber fescue, mountain muhly, Arizona fescue, and
needlegrass. As the potential natural plant community
deteriorates, the desirable forage plants such as
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mountain brome, Thurber fescue, and Arizona fescue
decrease and there is an increase in dandelion,
cinquefoil, lupine, iris, and sagewort, which normally
occur in small amounts in the potential natural plant
community. Kentucky bluegrass and quaking aspen
readily invade.

Grazing management should be designed to increase
the productivity and reproduction of mountain brome,
Thurber fescue, and Arizona fescue. Grazing should be
delayed until the soil is firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

The Hillery soil has limited suitability for rangeland
management practices such as rangeland seeding and
mechanical brush management because of the areas of
Rock outcrop scattered throughout the unit and stones
on the surface. Use of practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, and watering facilities is difficult
on this unit because of the areas of Rock outcrop,
stones on the surface, and slope in some areas.
Effective livestock distribution can be accomplished by
proper placement of fences, wells, pipelines for providing
stock water, and tanks.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry understory
vegetation on the Burnac soil ranges from 800 pounds
per acre in favorabie years to 200 pounds in unfavorable
years.

The average annual production of air-dry vegetation on
the Hillery soil ranges from 1,500 pounds per acre in
favorable years to 600 pounds in unfavorable years.

This unit is poorly suited to recreational development.
It is limited mainly by stones on the surface and slope.

The Burnac soil is poorly suited to urban development.
It is limited mainly by bedrock at a depth of 40 to 60
inches or more, stones on the surface and in the profile,
and a high shrink-swell potential during alternate periods
of wetting and drying. The Hillery soil is poorly suited to
urban development. It is limited mainly by stones on the
surface and in the profile and a high shrink-swell
potential. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling excavations with material that has low shrink-
swell potential.

CA—Capulin-Charette-Ayon association, gently
sloping. This map unit is on side slopes in areas of
basalt flows. Slope is 2 to 8 percent. Areas are irregular
in shape and are 40 to 640 acres in size. The native
vegetation is mainly grass. Elevation is 6,500 to 7,500
feet. The average annual precipitation is 14 to 18 inches,
the average annual air temperature is 48 to 52 degrees
F, and the average frost-free period is 140 to 155 days.
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This unit is 60 percent Capulin loam, 2 to 8 percent
slopes; 15 percent Charette loam, 2 to 4 percent slopes;
and 15 percent Ayon stony loam, 2 to 8 percent slopes.
The Capulin soil is in the slightly convex, steeper areas,
the Charette soil is in the slightly concave, less sloping
areas, and the Ayon soil is in areas that are similar to
those occupied by the Capulin soil and are near the
edge of mapped areas.

Included in this unit are small areas of Apache soils
and Rock outcrop near the edge of mapped areas, along
ridges, and adjacent to drainageways; La Brier soils in
swales and in the few scattered potholes in the unit; and
Yankee and Barela soils near the edge of mapped areas
at the higher elevations. Included areas make up about
10 percent of the total acreage.

The Capulin soil is deep and well drained. It formed in
alluvial material derived dominantly from basalt and
modified with eolian material. Typically, the surface layer
is dark brown loam 3 inches thick. The upper 16 inches
of the subsoil is brown loam, and the lower 6 inches is
light brown loam. The upper 10 inches of the substratum
is pink loam, and the lower part to a depth of 60 inches
or more is pink cobbly loam.

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

The Charette soil is deep and well drained. It formed
in alluvial sediment derived dominantly from basalt and
modified with eolian material. Typically, the surface layer
is brown loam 3 inches thick. The upper 12 inches of the
subsoil is brown clay loam and silty clay loam, and the
lower 35 inches is brown and dark brown clay and silty
clay. The substratum to a depth of 60 inches or more is
light brown silty clay loam.

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

The Ayon soil is deep and well drained. It formed in
alluvial and colluvial deposits derived dominantly from
basalt. Typically, the surface layer is brown stony loam
13 inches thick. The next layer is brown very stony silt
loam 7 inches thick. The substratum to a depth of 60
inches or more is light brown and white very stony loam.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The potential natural plant community on the Capulin
and Charette soils is mainly blue grama, western
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wheatgrass, sideoats grama, and galleta. As the
potential natural plant community deteriorates, western
wheatgrass, sideoats grama, and galleta decrease and
the blue grama forms a dense, low turf. Plants that occur
in the potential natural plant community in smaller
amounts such as threeawn, ring muhly, and buffalograss
increase. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
western wheatgrass and sideoats grama.

The Capulin and Charette soils are suited to such
rangeland management practices as mechanical
treatment and rangeland seeding. Adapted plants
suitable for seeding include improved varieties of
western wheatgrass, sideoats grama, and blue grama.
Use of practices that facilitate rangeland management
such as installation of fences, pipelines for providing
stock water, watering facilities, and earthen ponds is
suitable on these soils.

The potential natural plant community on the Ayon soil
is mainly blue grama, little bluestem, western
wheatgrass, big bluestem, and sideoats grama. As the
potential natural plant community deteriorates, western
wheatgrass, big bluestem, and sideoats grama decrease
and the blue grama forms a dense, low turf. Plants that
occur in the potential natural plant community in smaller
amounts such as threeawn, ring muhly, and broom
snakeweed increase. Grazing management should be
designed to increase the vigor, productivity, and
reproduction of western wheatgrass, big bluestem, and
little bluestem.

The Ayon soil is poorly suited to such rangeland
management practices as rangeland seeding and
mechanical treatment because of stones on the surface.
Use of practices that facilitate rangeland management
such as installation of fences, pipelines for providing
stock water, and livestock watering facilities is difficult on
the Ayon soil because of rock fragments in the soil
profile and the seepage potential.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
the Capulin and Charette soils ranges from 1,500 pounds
per acre in favorable years to 500 pounds in unfavorable
years.

The average annual production of air-dry vegetation on
the Ayon soil ranges from 1,600 pounds per acre in
favorable years to 650 pounds in unfavorable years.

The Capulin soil is well suited to recreational
development. It is limited mainly by dustiness during
extended dry periods. The Charette soil is well suited to
recreational development. It has few limitations. The
Ayon soil is poorly suited to recreational development. It
is limited mainly by dustiness and large stones on the
surface. Areas used for recreation can be protected from
soil blowing and dust by maintaining plant cover.
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The Capulin soil is well suited to urban developinent. It
is limited mainly by a potential for seepage in the cobbly
loam substratum. The Charette soil is suited to urban
development. It is limited mainly by a moderate shrink-
swell potential during alternate periods of wetting and
drying. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling excavations with material that has low shrink-
swell potential. The Ayon soil is poorly suited to urban
development. It is limited mainly by stones on the
surface and in the soil.

Cb—Ceboya slity clay loam, 0 to 1 percent slopes.
This deep, very poorly drained soil is on broad mountain
valley flood plains along major drainageways (fig. 7). It
formed in fine textured alluvial sediment of mixed origin.
Areas are broad and irregular in shape and are 5 to 100
acres in size. The vegetation in areas not cultivated is
mainly water tolerant sedges and grasses. Elevation is
7,200 to 8,500 feet. The average annual precipitation is
16 to 20 inches, the average annual air temperature is
42 to 46 degrees F, and the average frost-free period is
90 to 110 days.

Typically, the surface is covered with a mat of dense
sod of decomposing plant material and fibrous roots 1
inch thick. The upper 9 inches of the surface layer is
very dark gray silty clay loam, and the lower 5 inches is
very dark grayish brown silty clay loam. The upper 9
inches of the substratum is dark grayish brown silty clay
loam, the next 18 inches is dark gray silty clay, and the
lower part to a depth of 60 inches or more is dark gray
clay.

Included in this unit are small areas of Brycan,
Hesperus, Kinesava, Moreno, and Breece Variant soils
near the edge of mapped areas and Holman soils and
Ustifluvents adjacent to drainageways. Included areas
make up about 10 percent of the total acreage.
Individual included areas generally range from less than
1 acre to 3 acres in size.

Permeability of the Ceboya soil is very slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is ponded during rainfall, and the
hazard of water erosion is none. The hazard of soil
blowing is slight. Frequent periods of flooding can occur
during May through September. A fluctuating water table
is at a depth of 0 to 3 feet.

Most areas of this unit are used for livestock grazing,
urban development, wildlife habitat, and watershed. A
tew areas are used for grass hay, pasture, and
recreation.

The potential natural plant community on this unit is
mainly tufted hairgrass, Nebraska sedge, mountain
brome, western wheatgrass, red fescue, and bulrush. As
the potential natural plant community deteriorates, the
desirable forage plants such as tufted hairgrass,
Nebraska sedge, mountain brome, and red fescue
decrease and there is an increase in Baltic rush, iris,
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western yarrow, and cinquefoil, which normally occur in
small amounts in the potential natural plant community.
Dandelions and introduced grasses such as timothy,
redtop, and Kentucky bluegrass readily invade.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of tufted
hairgrass, mountain brome, and red fescue. Grazing
should be delayed until the soil is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure. Maximum forage
production can be achieved by mowing and harvesting
the plants for hay.

Use of mechanical treatment practices is not practical
because of frequent periods of flooding and the
fluctuating water table. This unit has limited suitability for
rangeland management practices such as rangeland
seeding and installation of pipelines for providing stock
water and watering facilities because of frequent periods
of flooding and the fluctuating water table.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and rotation
grazing.

The average annual production of air-dry vegetation on
this unit ranges from 3,200 pounds per acre in favorable
years to 1,800 pounds in unfavorable years.

This unit is poorly suited to hay and pasture. Frequent
periods of flooding can occur as a result of rainfall and
runoff. Wetness limits the choice of plants that can be
grown and the period of cutting and grazing. Excessive
water on the surface can be removed by drainage
systems; however, drainage systems have limited benefit
in this unit because of the very slow permeability and
lack of a suitable outlet.

This unit is poorly suited to recreational development.
It is limited mainly by frequent periods of flooding and
wetness.

This unit is poorly suited to urban development. The
main limitations are frequent periods of flooding,
wetness, and a high shrink-swell potential during
alternate periods of wetting and drying. Many homes and
other structures have been constructed on this unit.
These structures are subject to frequent periods of
flooding in summer, and foundations are subject to
damage because of shrinking and swelling. Backfilling
excavations with material that has low shrink-swell
potential and installing tile drains around footings,
foundations, and building sites help to overcome the
limitations of shrink-swell potential and flooding.
Drainage systems are of limited benefit on this unit
because of the very slow permeability and lack of a
suitable outlet.

CC—Charette-Capulin assoclation, gently
undulating. This map unit is on the lower part of side
slopes in areas of basalt flows. Slope is 0 to 3 percent.
Areas are irregular in shape and are 40 to 1,000 acres in
size. The native vegetation is mainly grass. Elevation is
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Figure 7.—Cattle grazing on Ceboya slity clay loam, 0 to 1 percent slopes.

6,500 to 7,500 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
48 to 52 degrees F, and the average frost-free period is
140 to 155 days.

This unit is 65 percent Charette loam, 0 to 3 percent
slopes, and 20 percent Capulin loam, 1 to 3 percent
slopes (fig. 8). The Charette soil is in the slightly
concave and more nearly level areas, and the Capulin
soil is in the slightly convex areas.

Included in this unit are small areas of Apache and
Ayon soils and Rock outcrop along ridges and
drainageways and near the edge of mapped areas, La
Brier soils in swales and in the few scattered potholes in
the unit, and Yankee and Barela soils near the edge of
mapped areas at the higher elevations. Included areas
make up about 15 percent of the total acreage.

The Charette soil is deep and well drained. It formed
in alluvial sediment derived dominantly from basalt and
modified with eolian material. Typically, the surface layer

is brown loam 2 inches thick. The upper 10 inches of the
subsoil is brown loam, the next 39 inches is brown and
yellowish brown clay loam and the lower part to a depth
of 70 inches is brown clay loam and sandy clay loam.

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

The Capulin soil is deep and well drained. It formed in
alluvial material derived dominantly from basait and
modified with eolian material. Typically, the surface layer
is brown loam 12 inches thick. The upper 16 inches of
the subsoil is brown and light yellowish brown clay loam,
and the lower 7 inches is light yellowish brown silty clay
loam. The substratum to a depth of 60 inches or more is
very pale brown silt loam.

Permeability of the Capulin soil is moderate. Available
water capacity is high. Effective rooting depth is 60
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Figure 8.—Area of Charette-Capulin association, gently undulating, in foreground.

inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate.

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreational and urban development.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, sideoats grama,
bottlebrush squirreltail, and galleta. As the potential
natural plant community deteriorates, western
wheatgrass and sideoats grama decrease and the blue
grama forms a dense, low turf. Plants that occur in the
potential natural plant community in smaller amounts
such as ring muhly, threeawn, and broom snakeweed
increase. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
western wheatgrass, sideoats grama, and blue grama.

This unit is suited to such rangeland management
practices as mechanical treatment and rangeland

seeding. Adapted plants suitable for seeding include
improved varieties of western wheatgrass, blue grama,
and sideoats grama. Practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, watering facilities, and earthen
ponds are suited to this unit. Other suitable practices are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
this unit ranges from 1,500 pounds per acre in favorable
years to 600 pounds in unfavorable years.

This unit is well suited to recreational development.
The Charette soil has few limitations, and the Capulin
soil is limited mainly by dustiness during extended dry
periods. Areas used for recreation can be protected from
soil blowing and dust by maintaining plant cover.

If this unit is used for urban development, it is limited
mainly by a moderate shrink-swell potential during
alternate periods of wetting and drying. The effects of
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shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

CD—Colmor loam, undulating. This deep, well
drained soil is on upland side slopes. It formed in
moderately fine textured material derived dominantly
from shale. Slope is 1 to 5 percent. Areas are irregular in
shape and are 40 to 1,000 acres in size. The native
vegetation is mainly grass. Elevation is 5,800 to 7,200
feet. The average annual precipitation is 14 to 18 inches,
the average annual air temperature is 48 to 52 degrees
F, and the average frost-free period is 140 to 160 days.

Typically, the upper 2 inches of the surface layer is
brown loam and the lower 8 inches is dark grayish brown
loam. The upper 7 inches of the subsoil is dark grayish
brown loam, the next 15 inches is brown silty clay loam,
and the lower 8 inches is pale brown loam. The
substratum to a depth of 60 inches or more is light gray
and very pale brown loam.

Included in this unit are small areas of Karde soils on
the leeward side of potholes, La Brier and Vermejo soils
on the bottom of a few scattered potholes and in swales
and drainageways, Litle soils in the steeper, convex
areas near the edge of mapped areas, and Swastika
soils in level and concave areas. Included areas make
up about 20 percent of the total acreage.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreational and urban development.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, galleta, and
bottlebrush squirreltail. As the potential natural plant
community detariorates, western wheatgrass and galleta
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as ring muhly, threeawn, and
broom snakeweed increase and cholla invades. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass.

Rangeland seeding is a suitable practice. Adapted
plants suitable for seeding include improved varieties of
western wheatgrass, blue grama, sideoats grama, and
galleta. Cholla can be controlled by chemical,
mechanical, or hand operations.

Practices that facilitate rangeland management such
as installation of fences, pipelines for providing stock
water, watering facilities, and earthen ponds are suited
to this unit. Other suitable practices are proper grazing
use, deferred grazing, rotation grazing, and spraying for
brush management.
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The average annual production of air-dry vegetation on
this unit ranges from 1,500 pounds per acre in favorable
years to 600 pounds in unfavorable years.

This unit is suited to recreational development. It is
limited mainly by dustiness during dry periods. Areas
used for recreation can be protected from soil blowing
and dust by maintaining plant cover. :

This unit is suited to urban development. It is limited
mainly by a moderate shrink-swell potential during
alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

Ce—Colmor siit loam, 1 to 3 percent slopes. This
deep, well drained soil is on upland side slopes. It
formed in moderately fine textured material derived
dominantly from shale. Areas are irregular in shape and
are 10 to 100 acres in size. The vegetation in areas not
cultivated is mainly grass. Elevation is 5,800 to 7,200
feet. The average annual precipitation is 14 to 18 inches,
the average annual air temperature is 48 to 52 degrees
F, and the average frost-free period is 140 to 160 days.

Typically, the surface layer is grayish brown silt loam 3
inches thick. The upper 12 inches of the subsoil is brown
silty clay loam, and the lower 10 inches is light yellowish
brown silt loam. The substratum to a depth of 60 inches
or more is very pale brown silt loam.

Included in this unit are small areas of La Brier soils in
swales, Litle soils in the steeper, convex areas near the
edge of mapped areas, Swastika soils in level and
concave areas, Ustifluvents in drainageways, and
Vermejo soils on the bottom of potholes and in swales
and drainageways. Included areas make up about 20
percent of the total acreage. Individual included areas
generally range from less than 1 acre to 3 acres in size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
The main crops are pasture, wheat, corn, and grass and
legume hay. Some areas are used for recreational and
urban development.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, galleta, and
bottlebrush squirreltail. As the potential natural plant
community deteriorates, western wheatgrass and galleta
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as ring muhly, threeawn, and
broom snakeweed increase and cholla invades. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass.



Mora County Area, New Mexico

Rangeland seeding is a suitable practice. Adapted
plants suitable for seeding include improved varieties of
western wheatgrass, blue grama, sideoats grama, and
galleta. Cholla can be controlled by chemical,
mechanical, or hand operations.

Practices that facilitate rangeland management such
as installation of fences, pipelines for providing stock
water, watering facilities, and earthen ponds are suited
to this unit. Other suitable practices are proper grazing
use, deferred grazing, rotation grazing, and spraying for
brush management.

The average annual production of air-dry vegetation on
this unit ranges from 1,500 pounds per acre in favorable
years to 600 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of water erosion. Irrigation water
should be applied at a rate that insures optimal
production without increasing deep percolation, runoff,
and water erosion.

If irrigation is not used, crops that are tolerant of
drought are best suited. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain good
soil tilth and organic matter content. Tillage should be
kept to a minimum.

This unit is well suited to hay and pasture. Periodic
mowing and clipping help to maintain uniform growth,
discourage selective grazing, and reduce clumpy growth.
Proper grazing practices, weed control, and fertilizer are
needed to insure maximum quality of forage.

This unit is suited to recreational development. It is
limited mainly by dustiness during dry periods. Areas
used for recreation can be protected from soil blowing
and dust by maintaining plant cover.

This unit is suited to urban development. It is limited
mainly by a moderate shrink-swell potential during
alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

CF—Crews-Tricon association, undulating. This
map unit is on uplands. Slope is 0 to 5 percent. Areas
are irregular in shape and are 40 to 640 acres in size.
The native vegetation is mainly grass. Elevation is 5,500
to 7,200 feet. The average annual precipitation is 14 to
18 inches, the average annual air temperature is 48 to
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52 degrees F, and the average frost-free period is 140 to
160 days.

This unit is 45 percent Crews silt loam and 40 percent
Tricon silt loam. The Crews soil is in the higher lying,
convex areas and along ridges, and the Tricon soil is in
the lower lying, slightly concave areas and below ridges.

Included in this unit are small areas of Bernal soils
near the edge of mapped areas, La Brier and Manzano
soils in swales and drainageways, Partri soils in the
lower lying, concave areas near the edge of mapped
areas, and indurated caliche and sandstone
outcroppings in the form of ridges throughout the unit.
Included areas make up about 15 percent of the total
acreage.

The Crews soil is shallow and well drained. It formed
in mixed eolian sediment derived dominantly from local
sources. Typically, the surface layer is brown silt loam 3
inches thick. The subsoil is brown clay loam 11 inches
thick. Indurated caliche is at a depth of 14 inches.

Permeability of the Crews soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 10 to 19 inches. Runoff is rapid, and the hazard
of water erosion is high. The hazard of soil blowing is
moderate.

The Tricon soil is moderately deep and well drained. It
formed in old alluvium and eolian sediment derived
dominantly from local sources. Typically, the surface
layer is brown silt loam 4 inches thick. The subsoil is
brown clay loam 24 inches thick. The substratum is pink
gravelly clay loam 12 inches thick over indurated caliche.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreational and urban development.

The potential natural plant community on the Crews
soil is mainly sideoats grama, blue grama, little bluestem,
and New Mexico feathergrass. As the potential natural
plant community deteriorates, sideoats grama, little
bluestem, and New Mexico feathergrass decrease and
there is an increase in ring muhly, threeawn, broom
snakeweed, and oneseed juniper, which normally occur
in small amounts in the potential natural plant
community. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
sideoats grama and New Mexico feathergrass.

Use of practices that facilitate rangeland management
such as installation of fences, pipelines for providing
stock water, and livestock watering facilities is difficult on
the Crews soil because of the shallow soil depth. This
soil is poorly suited to such rangeland management
practices as rangeland seeding and mechanical brush
management because of the shallow depth.
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The potential natural plant community on the Tricon
soil is mainly blue grama, western wheatgrass, galleta,
and sideoats grama. As the potential natural plant
community deteriorates, western wheatgrass, galleta,
and sideoats grama decrease and the blue grama forms
a dense, low turf. Plants that occur in the potential
natural plant community in smaller amounts such as ring
muhly, threeawn, and broom snakeweed increase and
oneseed juniper and sleepygrass invade. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass and
blue grama.

Rangeland seeding is suitable on the Tricon soil.
Adapted plants suitable for seeding include improved
varieties of western wheatgrass, blue grama, sideoats
grama, and galleta. Effective livestock distribution can be
accomplished by proper placement of fences, wells,
pipelines for providing stock water, and tanks. The
Tricon soil is suited to such rangeland management
practices as mechanical brush management.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

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

The average annual production of air-dry vegetation on
the Tricon soil ranges from 1,600 pounds per acre in
favorable years to 650 pounds in unfavorable years.

The Crews soil is poorly suited to recreational
development. It is limited mainly by shallow depth over
indurated caliche. The Tricon soil is well suited to
recreational development. It has few limitations.

The Crews soil is poorly suited to most types of urban
development. The main limitations are shallow depth
over indurated caliche and clayey soil material that has a
high shrink-swell potential during alternate periods of
wetting and drying. The Tricon soil is suited to urban and
rural development. The main limitations are indurated
caliche at a depth of 20 to 40 inches and a high shrink-
swell potential. The effects of shrinking and swelling can
be minimized by using proper engineering designs and
by backfilling excavations with material that has low
shrink-swell potential.

CN—Cundiyo-Nambe Varlant association,
extremely steep. This map unit is on mountainsides.
Slope is 30 to 60 percent. Areas are irregular in shape
and are 80 to 640 acres in size. The native vegetation is
mainly coniferous trees. Elevation is 8,500 to 11,600
feet. The average annual precipitation is 22 to 28 inches,
the average annual air temperature is 38 to 42 degrees
F, and the average frost-free period is 50 to 80 days.

This unit is 50 percent Cundiyo very stony sandy loam,
30 to 60 percent slopes, and 25 percent Nambe Variant
very cobbly loam, 40 to 60 percent slopes. The Cundiyo
soil is on the lower mountainsides and in the less sloping
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areas, and the Nambe Variant soil is on the upper
mountainsides and in the steeper areas.

Included in this unit are small areas of Holman soils on
valley bottoms adjacent to drainageways, Maes and Etoe
soils near the edge of mapped areas at the lower
elevations, Moreno and Brycan soils in open valleys, and
areas of Rock outcrop and Rubble land scattered
throughout the unit. Included areas make up about 25
percent of the total acreage.

The Cundiyo soil is deep and well drained. It formed in
mixed material derived from gneiss, schist, and other
metamorphic rock. Typically, the surface is covered with
a mat of decomposing litter 2 inches thick. The surface
layer is brown very stony sandy loam 5 inches thick. The
next layer is pale brown very stony sandy loam 15
inches thick. The next layer is very pale brown very
stony sandy loam 18 inches thick. The subsoil is very
pale brown very stony sandy loam 7 inches thick. The
substratum to a depth of 60 inches or more is very pale
brown extremely stony sandy loam.

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

The Nambe Variant soil is deep and well drained. It
formed in mixed material derived from gneiss, schist, and
other metamorphic rock. Typically, the surface layer is
very dark grayish brown very cobbly loam 4 inches thick.
The subsurface layer is brown very cobbly fine sandy
loam 11 inches thick. The subsoil is reddish yellow
extremely cobbly sandy loam 10 inches thick. The
substratum to a depth of 60 inches or more is reddish
yellow extremely cobbly sandy loam.

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

This unit is used mainly as woodland in the less
sloping areas, for wildlife habitat, and as watershed.
Some areas are used for recreation and urban
development.

The Cundiyo soil has limited suitability for the
production of white fir, Englemann spruce, and Douglas-
fir for timber because of slope, the areas of Rubble land
and Rock outcrop, and stones on the surface. The site
index for white fir ranges from 80 to 85. On the basis of
a site index of 85, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 6,055 cubic feet or
35,750 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 71 cubic feet or 310 board feet
(International rule) per acre. Stones on the surface can
interfere with felling, yarding, and other operations
involving the use of equipment.



Mora County Area, New Mexico

The Nambe Variant soil has very limited suitability for
production of Douglas-fir, white fir, and Englemann
spruce for timber because of slope, cobbles on the
surface, and the areas of Rubble land and Rock outcrop.
The site index for Douglas-fir ranges from 44 to 54. On
the basis of a site index of 50, the potential production
per acre of merchantable timber from an even-aged, fully
stocked stand of trees 100 years old is 2,500 cubic feet
or 9,200 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 30 cubic feet or 90 board feet (International
rule) per acre. Cobbles on the surface can interfere with
felling, yarding, and other operations involving the use of
equipment.

The main concerns for producing and harvesting
timber on this unit are the hazard of erosion, equipment
limitations, seedling mortality, plant competition, and the
hazard of windthrow. 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. The steepness
of slope limits the kinds of equipment that can be used
in forest management. The areas of Rock outcrop and
Rubble land also interfere with logging. Seedlings are
subject to high mortality rates because of exposure,
droughtiness of the soils, and the high content of rock
fragments in the soils. Trees commonly are subject to
windthrow during periods when the soils are excessively
wet and winds are strong. An undisturbed buffer or filter
strip should be left along all watercourses to reduce
sedimentation and maintain water quality.

This unit is poorly suited to recreational development.
It is limited mainly by slope, areas of Rock outcrop, and
stones and: cobbles on the surface.

This unit is poorly suited to urban development. The
main limitations are slope, areas of Rock outcrop and
Rubble land, and stones and cobbles on the surface and
in the soil.

DA—Dalcan-Raton complex, undulating. This map
unit is on basalt-capped mesas. Slope is 0 to 5 percent.
Areas are broad and rounded in shape and are 80 to
640 acres in size. The native vegetation is mainly
ponderosa pine with an understory of grass. Elevation is
7,400 to 9,000 feet. The average annual precipitation is
16 to 20 inches, the average annual air temperature is
42 to 45 degrees F, and the average frost-free period is
90 to 110 days.

This unit is 40 percent Dalcan cobbly loam, 0 to 5
percent slopes, and 40 percent Raton very cobbly loam,
3 to 5 percent slopes. The Dalcan soil is in the more
nearly level, concave areas, and the Raton soil is in the
slightly convex areas and along 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 small areas of Barela and
Yankee soils in narrow valleys, Burnac soils in the
steeper areas near the edge of mapped areas, Saladon
soils in the potholes in the unit, and Raton very stony silt
loam, Dalcan stony silt loam, and Rock outcrop
scattered throughout the unit. Included areas make up
about 20 percent of the total acreage.

The Dalcan soil is moderately deep and well drained.
It formed in residuum derived from basalt. Typically, the
surface layer is dark brown cobbly loam 4 inches thick.
The upper 9 inches of the subsoil is dark brown very
cobbly clay loam, and the lower 15 inches is brown very
cobbly clay. Hard basalt is at a depth of 28 inches.

Permeability of the Dalcan soil is slow. Available water
capacity is very low. Effective rooting depth is 20 to 40
inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is
moderate.

The Raton soil is shallow and well drained. It formed in
residuum derived from basalt. Typically, the surface layer
is brown very cobbly loam 6 inches thick. The subsoil is
brown very stony silty clay 6 inches thick. Hard basalt is
at a depth of 12 inches.

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

This unit is used mainly for woodland, livestock
grazing, wildlife habitat, and watershed. Some areas are
used for recreation and urban development.

The included Barela and Yankee soils receive extra
runoff from adjacent areas in this unit; therefore, they
have the potential to be major forage producers in the
unit.

The Dalcan soil is suited to the production of
ponderosa pine for timber. The site index for ponderosa
pine ranges from 65 to 67. On the basis of 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 4,025 cubic feet or 18,300 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), production is 50
cubic feet or 94 board feet (International rule) per acre.

The Raton soil is suited to the production of
ponderosa pine for timber. The site index for ponderosa
pine ranges from 62 to 69. On the basis of 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 4,025 cubic feet or 18,300 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), production is 49
cubic feet or 103 board feet (International rule) per acre.

The main concerns for producing and harvesting
timber on this unit are equipment limitations, seedling
mortality, and the hazard of windthrow. Conventional
methods of harvesting timber generally can be used, but
their use may be limited when the soil is wet. Cobbles on
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the surface can interfere with felling, yarding, and other
operations involving the use of equipment. Rock outcrop
also interferes with logging. The very low available water
capacity generally influences seedling survival in areas
where understory plants are numerous.

Seedlings are subject to rnoderate mortality rates
because of exposure, droughtiness of the soils, and the
high content of rock fragments in the soils. Trees are
subject to windthrow because of limited rooting depth.
An undisturbed buffer or filter strip should be left along
all watercourses to reduce sedimentation and maintain
water quality. ’

The potential understory vegetation on this unit is
mainly prairie junegrass, mountain muhly, Arizona fescue,
western wheatgrass, and little bluestem. As the density
of the canopy cover increases or the understory plant
community deteriorates, these plants decrease and there
is an increase of Gambel oak, sagewort, and cinquefoil.

Grazing management should be designed to increase
the productivity and reproduction of mountain muhly and
Arizona fescue. Maximum understory production can be
obtained by selectively thinning and by reducing the
density of the canopy to a desirable level.

Use of practices that facilitate rangeland management
such as installation of fences, pipelines for providing
stock water, and watering facilities is difficult on this unit
because of the shallow soil depth, the areas of Rock
outcrop, and cobbles on the surface. Effective livestock
distribution can be accomplished by proper placement of
salt. Other management practices suitable for use on
this unit are proper grazing use, deferred grazing, and
rotation grazing.

The average annual production of air-dry understory
vegetation on the Dalcan soil ranges from 800 pounds
per acre in favorable years to 400 pounds in unfavorable
years.

The average annual production of air-dry understory
vegetation on the Raton soil ranges from 600 pounds
per acre in favorable years to 300 pounds in unfavorable
years.

This unit is poorly suited to recreational development.
The Dalcan soil is limited mainly by cobbles on the
surface, and the Raton soil is limited mainly by cobbles
on the surface and basalt at a depth of 10 to 20 inches.

This unit is poorly suited to urban development. The
main limitations are cobbles on the surface, cobbles and
stones in the soil, restricted depth to bedrock, and a
shrink-swell potential during alternate periods of wetting
and drying. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling excavations with material that has low shrink-
swell potential.

DF—Dargol-Fuera assoclation, hilly. This map unit is
on mountainsides and mesas. Slope is 5 to 25 percent.
Areas are irregular in shape and are 50 to 640 acres in
size. The native vegetation is mainly conifers with an
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understory of grass. Elevation is 7,200 to 9,000 feet. The
average annual precipitation is 16 to 19 inches, the
average annual air temperature is 38 to 46 degrees F,
and the average frost-free period is 85 to 110 days.

This unit is 50 percent Dargol stony loam and 30
percent Fuera cobbly loam. The Dargol soil is at the
lower elevations on mesas and mountainsides, and the
Fuera soil is mainly at the higher elevations on north-
and west-facing side slopes.

Included in this unit are small areas of Brycan and
Moreno soils in narrow valleys; Etoe soils near the edge
of mapped areas at the higher elevations; Firo, Rocio,
and Vamer soils and Eutroboralfs near the edge of
mapped areas at the lower elevations; Holman soils
adjacent to drainageways; and Rock outcrop scattered
throughout the unit. Included areas make up about 20
percent of the total acreage.

The Dargol soil is moderately deep and well drained. It
formed in fine textured residuum derived from shale and
sandstone. Typically, the surface layer is grayish brown
stony loam 6 inches thick. The subsoil is light brown clay
32 inches thick. Hard brown sandstone is at a depth of
38 inches.

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

The Fuera soil is deep and well drained. It formed in
colluvial and alluvial material derived dominantly from
sandstone and shale. Typically, the surface layer is
brown cobbly loam 4 inches thick. The subsurface layer
is brown cobbly loam 11 inches thick. The upper 17
inches of the subsoil is light brown clay, and the lower
part to a depth of 60 inches or more is light yellowish
brown very cobbly clay.

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

This unit is used mainly as woodland, wildlife habitat,
and watershed. It is also used for livestock grazing in the
less sloping areas. Some areas are used for recreational
and urban development.

The Dargol soil is suited to the production of
ponderosa pine and Douglas-fir for timber and to the
production of white fir for timber and Christmas trees.
The site index for ponderosa pine ranges from 65 to 75.
On the basis of 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 48 cubic feet or 220
board feet (International rule) per acre.

Timber production on the Dargol soil is limited mainly
by slope and stones. Stones on the surface can interfere
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with felling, yarding, and other operations involving the
use of equipment.

The Fuera soil is suited to the production of Douglas-
fir and ponderosa pine for timber and to the production
of white fir for timber and Christmas tree production. It is
limited mainly by slope and cobbles on the surface. The
site index for Douglas-fir ranges from 45 to 65. On the
basis of a site index of 55, the potential production per
acre of merchantable timber from an even-aged, fully
stocked stand of trees 100 years old is 3,900 cubic feet
or 14,600 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 42 cubic feet or 110 board feet
(International rule) per acre.

Tree growth on the Fuera soil is slow. Precommercial
and commercial thinnings should be used to accelerate
growth of the more desirable trees. Cobbles on the
surface can interfere with felling, yarding, and other
operations involving the use of equipment.

The main concerns for producing and harvesting
timber on this unit are water erosion, equipment
limitations, and seedling mortality. Minimizing the risk of
water erosion is essential in harvesting timber.
Conventional methods of harvesting timber generally can
be used, but their use may be limited when the soil is
wet. Roads and landings can be protected from erosion
by constructing water bars and by seeding cuts and fills.
Rock outcrop interferes with logging. An undisturbed
buffer or filter strip should be left along all watercourses
to reduce sedimentation and maintain water quality.
Among the trees that are suitable for planting are white
fir and Douglas-fir.

The included Etoe and Rocio soils in this unit have a
higher site index for ponderosa pine than the Dargol soil.
Because of this, these included soils have a significant
potential for production of timber in small areas of this
unit.

The potential understory vegetation on this unit is
mainly mountain muhly, Arizona fescue, and kinnikinnick.
As the density of the canopy cover increases or the
understory plant community deteriorates, mountain muhly
and Arizona fescue decrease and kinnikinnick, Gambel
oak, and cinquefoils increase.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of mountain
muhly and Arizona fescue. Maximum understory
production can be obtained by selectively thinning and
by reducing the density of the canopy to a desirable
level. Slope limits access by livestock, which results in
overgrazing of the less sloping areas.

This unit has limited suitability for rangeland
management practices such as mechanical brush
management and installation of pipelines for providing
stock water and watering facilities because of stones
and cobbles on the surface and in the soil and slope.
Effective livestock distribution can be accomplished by
proper location of salt. Other management practices
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suitable for use on this unit are proper grazing use,
deferred grazing, and rotation grazing.

The average annual production of air-dry understory
vegetation on the Dargol soil ranges from 700 pounds
per acre in favorable years to 400 pounds in unfavorable
years. )

The average annual production of air-dry understory
vegetation on the Fuera soil ranges from 800 pounds per
acre in favorable years to 500 pounds in unfavorable
years.

This unit is poorly suited to recreational development.
it is limited mainly by stones and cobbles on the surface
and slope.

The Dargol soil is poorly suited to urban development.
The main limitations are stones on the surface and in the
soil, bedrock at a depth of 20 to 40 inches, and a high
shrink-swell potential during alternate periods of wetting
and drying. The Fuera soil is poorly suited to urban
development. The main limitations are cobbles on the
surface and in the lower part of the soil and a high
shrink-swell potential. The effects of shrinking and
swelling can be minimized by using proper engineering
designs and by backfilling excavations with material that
has low shrink-swell potential.

DR—Dargol-Rocio-Vamer association, hilly. This
map unit is on mountainsides and mesas. Slope is 5 to
25 percent. Areas are irregular in shape and are 50 to
640 acres in size. The native vegetation is mainly
conifers with an understory of grass and oak. Elevation
is 7,200 to 9,000 feet. The average annual precipitation
is 16 to 22 inches, the average annual air temperature is
42 to 46 degrees F, and the average frost-free period is
90 to 110 days.

This unit is 35 percent Dargol stony loam, 5 to 25
percent slopes (fig. 9), 30 percent Rocio gravelly loam, 9
to 25 percent slopes, and 20 percent Vamer stony loam,
5 to 25 percent slopes. The Dargol soil is in the less
sloping areas on all aspects; the Rocio soil is in the
steeper areas, mainly on the north- and west-facing side
slopes; and the Vamer soil is on all aspects along ridges
and on benches and mesas.

Included in this unit are small areas of Brycan and
Moreno soils in narrow valleys; Etoe soils near the edge
of mapped areas at the higher elevations; Firo and
Hesperus soils and Eutroboralfs near the edge of
mapped areas; Holman soils adjacent to drainageways;
and Rocio stony loams and Rock outcrop scattered
throughout the unit. Included areas make up about 15
percent of the total acreage.

The Dargol soil is moderately deep and well drained. [t
formed in fine textured residuum derived from shale and
sandstone. Typically, the surface is covered with a mat
of forest litter 1 inch thick. The surface layer is grayish
brown stony loam 4 inches thick. The subsurface layer is
brown stony loam 8 inches thick. The subsoil is light
brown clay 15 inches thick. Hard, reddish brown
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Figure 9.—Area of Dargol stony loam under ponderosa pine.

sandstone underlain by interbedded shale is at a depth
of 27 inches.

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

The Rocio soil is deep and well drained. It formed in
alluvial and colluvial material derived dominantly from
sandstone and shale. Typically, the surface layer is dark
grayish brown gravelly loam 7 inches thick. The
subsurface layer is brown gravelly loam 7 inches thick.
The upper 6 inches of the subsoil is brown silty clay, and
the lower part to a depth of 60 inches or more is brown
and light brown clay.

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

The Vamer soil is shallow and well drained. It formed
in old sediment derived dominantly from sandstone and
shale. Typically, the surface layer is dark grayish brown
stony loam 3 inches thick. The subsurface layer is brown
stony loam 5 inches thick. The subsoil is yellowish brown
clay 9 inches thick. Hard, yellowish brown sandstone is
at a depth of 17 inches.

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

This unit is used mainly as woodland, wildlife habitat,
and watershed. It is also used for livestock grazing in the
less sloping areas. Some areas are used for recreational
and urban development.

The Dargol soil is suited to the production of
ponderosa pine and Douglas-fir for timber and to the
production of white fir for timber and Christmas trees.
The site index for ponderosa pine ranges from 65 to 75.
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On the basis of 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 (CMALI), production is 48 cubic feet or 220
board feet (International rule) per acre. Stones on the
surface can interfere with felling, yarding, and other
operations involving the use of equipment.

The Rocio soil is suited to the production of
ponderosa pine and Douglas-fir for timber and to the
production of white fir for timber and Christmas trees.
The site index for ponderosa pine ranges from 70 to 80.
On the basis of a site index of 75, the potential
production per acre of merchantable timber from an
even-aged, fully stocked stand of trees 100 years old is
4,945 cubic feet or 26,600 board feet (International rule,
1/8-inch kerf). At the culmination of the mean annual
increment (CMAI), production is 52 cubic feet or 266
board feet (International rule) per acre. Pebbles on the
surface can interfere with felling, yarding, and other
operations involving the use of equipment.

The main concerns for producing and harvesting
timber on the Dargol and Rocio soils are a hazard of
water erosion and equipment limitations. Minimizing the
risk of water erosion is essential in harvesting timber.
Roads and landings can be protected from water erosion
by constructing water bars and by seeding cuts and fills.
Conventional methods of harvesting timber can be used.
The steepness of slope in some areas limits the kinds of
equipment that can be used in forest management. Rock
outcrop also interferes with logging. Among the trees
that are suitable for planting are ponderosa pine and
Douglas-fir. An undisturbed buffer or filter strip should be
left along all watercourses to reduce sedimentation and
maintain water quality.

The included Etoe soils in this unit have a higher site
index for ponderosa pine than the Dargol soil. Because
of this, these included soils have a significant potential
for production of timber in small areas of this unit.

The potential understory vegetation on the Dargol and
Rocio soils is mainly Arizona fescue, pine dropseed,
mountain muhly, and Gambel oak.

The potential natural plant community on the Vamer
soil is mainly Arizona fescue, mountain muhly, prairie
junegrass, little bluestem, needlegrass, and Gambel oak.
As the potential natural plant community deteriorates,
the palatable grasses decrease and there is an increase
in Gambel oak, Rocky Mountain juniper, and sagewort,
which normally occur in small amounts in the potential
natural plant community. Ponderosa pine from the
adjacent woodland soil invades the Vamer soil.

Grazing management should be designed to increase
the productivity and reproduction of Arizona fescue,
mountain muhly, and prairie junegrass. Maximum
understory production can be obtained by selectively
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thinning and by reducing the density of the canopy to a
desirable level.

This unit has limited suitability for rangeland
management practices such as installation of watering
facilities, mechanical brush management, and rangeland
seeding because of the shallow depth to bedrock, slope,
and stones on the surface. Effective livestock distribution
can be accomplished by proper location of fences and
salt. Other management practices suitable for use on
this unit are proper grazing use, deferred grazing, and
rotation grazing.

The average annual production of air-dry understory
vegetation on the Dargol soil ranges from 700 pounds
per acre in favorable years to 200 pounds in unfavorable
years.

The average annual production of air-dry understory
vegetation on the Rocio soil ranges from 800 pounds per
acre in favorable years to 500 pounds in unfavorable
years.

The average annual production of air-dry vegetation on
the Vamer soil ranges from 1,300 pounds per acre in
favorable years to 600 pounds in unfavorable years.

This unit is poorly suited to recreational development.
The Dargol soil is limited mainly by stones on the
surface and slope, the Rocio soi! is limited mainly by
pebbles on the surface and slope, and the Vamer soil is
limited mainly by stones on the surface, slope, and
bedrock at a depth of 7 to 20 inches.

This unit is poorly suited to urban development. The
main limitations of the Dargol soil are stones on the
surface, bedrock at a depth of 20 to 40 inches, and a
high shrink-swell potential during alternate periods of
wetting and drying. The main limitations of the Rocio soil
are pebbles on the surface and a high shrink-swell
potential. The main limitations of the Vamer soil are
stones on the surface, bedrock at a depth of 7 to 20
inches, and a high shrink-swell potential. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

DV—Dargol-Rocio-Vamer association, very steep.
This map unit is on mountainsides. Slope is 25 to 50
percent. Areas are irregular in shape and are 50 to 640
acres in size. The native vegetation is mainly conifers
with an understory of grass and brush. Elevation is 7,200
to 9,000 feet. The average annual precipitation is 16 to
24 inches, the average annual air temperature is 40 to
46 degrees F, and the average frost-free period is 90 to
110 days.

This unit is 35 percent Dargol stony loam, 25 to 45
percent slopes; 35 percent Rocio stony loam, 25 to 50
percent slopes; and 15 percent Vamer stony loam, 25 to
40 percent slopes. The Dargol soil is in the less sloping
areas on all aspects, the Rocio soil is mainly on the
steeper, north- and west-facing side slopes, and the
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Vamer soil is on all aspects along ridges and on
benches.

Included in this unit are small areas of Brycan and
Moreno soils in narrow valleys; Firo soils and
Eutroboralfs near the edge of mapped areas; Fuera,
Maes, and Etoe soils near the edge of mapped areas at
the higher elevations; and Rocio gravelly loams and
Rock outcrop scattered throughout the unit. Included
areas make up about 15 percent of the total acreage.

The Dargol soil is moderately deep and well drained. It
formed in fine textured residuum derived from shale and
sandstone. Typically, the surface layer is dark grayish
brown stony loam 2 inches thick. The subsurface layer is
brown stony loam 6 inches thick. The subsaoil is yellowish
brown clay 27 inches thick. Hard, red sandstone is at a
depth of 35 inches.

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

The Rocio soil is deep and well drained. It formed in
alluvial and colluvial material derived dominantly from
sandstone and shale. Typically, the surface is covered
with a mat of forest litter 1 inch thick. The surface layer
is dark grayish brown stony loam 5 inches thick. The
subsurface layer is brown stony loam 10 inches thick.
The subsoil to a depth of 65 inches or more is brownish
yellow and light yellowish brown clay.

Permeability of the Rocio soil is slow. Available water
capacity is high. Effective rooting depth is 65 inches or
more. Runoff is rapid, and the hazard of water erosion is
high. The hazard of soil blowing is moderate.

The Vamer soil is shallow and well drained. It formed
in old sediment derived dominantly from sandstone and
shale. Typically, the surface is covered with a mat of
forest litter 1 inch thick. The surface layer is dark grayish
brown stony loam 3 inches thick. The upper 4 inches of
the subsaoil is brown clay loam, and the lower 9 inches is
light yellowish brown clay. Hard, brown sandstone is at a
depth of 16 inches.

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

This unit is used mainly as woodland, wildlife habitat,
and watershed. It is also used for livestock grazing in the
less sloping areas. Some areas are used for recreational
and urban development.

The Dargol soil is suited to the production of
ponderosa pine and Douglas-fir for timber and to the
production of white fir for timber and Christmas trees.
The site index for ponderosa pine ranges from 55 to 70.
On the basis of a site index of 58, 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
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increment (CMAI), production is 39 cubic feet or 146
board feet (International rule) per acre. Stones on the
surface can interfere with felling, yarding, and other
operations involving the use of equipment.

The Rocio soil is suited to the production of
ponderosa pine and Douglas-fir for timber and to the
production of white fir for timber and Christmas trees.
The site index for ponderosa pine ranges from 70 to 80.
On the basis of a site index of 72, the potential
production per acre of merchantable timber from an
even-aged, fully stocked stand of trees 100 years old is
4,666 cubic feet or 23,840 board feet (International rule,
1/8-inch kerf). At the culmination of the mean annual
increment (CMAI), production is 50 cubic feet or 238
board feet (International rule) per acre. Stones on the
surface can interfere with felling, yarding, and other
operations involving the use of equipment.

The main concerns for producing and harvesting
timber on the Dargol and Rocio soils are a hazard of
water erosion and equipment limitations. Minimizing the
risk of water erosion is essential in harvesting timber.
Roads and landings can be protected from water erosion
by constructing water bars and by seeding cuts and fills.
Conventional methods of harvesting timber can be used.
The steepness of slope limits the kinds of equipment
that can be used in forest management. Rock outcrop
also interferes with logging. Among the trees that are
suitable for planting are ponderosa pine and Douglas-fir.
An undisturbed buffer or filter strip should be left along
all watercourses to reduce sedimentation and maintain
water quality.

The included Etoe soils in this unit have a higher site
index for ponderosa pine than the Dargol soil. The
included Maes soils support a quality stand of
merchantable Douglas-fir and white fir. Because of this,
these included soils have a significant potential for
production of timber in small areas of this unit.

The potential understory vegetation on the Dargol and
Rocio soils is mainly Arizona fescue, pine dropseed,
mountain muhly, and Gambel oak.

The potential natural plant community on the Vamer
soil is mainly Arizona fescue, mountain muhly, prairie
junegrass, little bluestem, needlegrass, and Gambel oak.
As the potential natural plant community deteriorates,
the palatable grasses decrease and there is an increase
in Gambel oak, Rocky Mountain juniper, and sagewort,
which normally occur in small amounts in the potential
natural plant community. Ponderosa pine from the
adjacent woodland soils readily increases on the Vamer
soil.

This unit has limited suitability for livestock grazing or
rangeland management practices because of the areas
of Rock outcrop and slope. Slope limits access by
livestock, which results in overgrazing of the less sloping
areas. Mechanical treatment is not practical because of
the stones on the surface and slope. Grazing
management should be designed to increase the
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productivity and reproduction of Arizona fescue,
mountain muhly, and prairie junegrass. Maximum
understory production can be obtained by selectively
thinning and by reducing the density of the canopy to a
desirable level.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and rotation
grazing.

The average annual production of air-dry understory
vegetation on the Dargo! soil ranges from 700 pounds
per acre in favorable years to 200 pounds in unfavorable
years.

The average annual production of air-dry understory
vegetation on the Rocio soil ranges from 800 pounds per
acre in favorable years to 500 pounds in unfavorable
years.

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

This unit is poorly suited to recreational development.
The main limitations are stones on the soil surface and
slope. ,

This unit is poorly suited to urban development. The
main limitations on the Dargol soil are stones on the
surface, bedrock at a depth of 20 to 40 inches, slope,
and a high shrink-swell potential during alternate periods
of wetting and drying. The main limitations of the Rocio
soil are stones on the surface, slope, and a high shrink-
swell potential. The main limitations of the Vamer soil
are stones on the surface, bedrock at a depth of 7 to 20
inches, slope, and a high shrink-swell potential. The
effects of shrinking and swelling can be minimized by
using proper engineering designs and by backfilling
excavations with material that has low shrink-swell
potential.

EE—Etoe-Etown association, very steep. This map
unit is on mountainsides in the Rincon Mountains. Slope
is 25 to 55 percent. Areas are irregular in shape and are
100 to 1,000 acres in size. The native vegetation is
mainly conifers. Elevation is 9,000 to 11,000 feet. The
average annual precipitation is 18 to 24 inches, the
average annual air temperature is 38 to 44 degrees F,
and the average frost-free period is less than 90 days.

This unit is 40 percent Etoe cobbly loam, 25 to 55
percent slopes, and 35 percent Etown gravelly loam, 35
to 55 percent slopes. The Etoe soil is in the less sloping
areas, mainly on the lower part of mountainsides, and
the Etown soil is in the steeper areas, mainly on the
lower part of mountainsides.

Included in this unit are small areas of Krakon soils
near the edge of mapped areas in the Chacon area;
Burnac and Spud soils near the edge of mapped areas
in the Little Blue Creek and Big Blue Creek areas;
Eutroboralfs near the edge of mapped areas throughout
the Rincon Mountains; Fuera and Dargol soils in the less
sloping areas and near the edge of mapped areas at the
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lower elevations; Moreno, Brycan, and Holman soils in
narrow valleys; and Etoe very cobbly sandy loams, Rock
outcrop, and Rubble land scattered throughout the unit.
Included areas make up about 25 percent of the total
acreage.

The Etoe soil is deep and well drained. It formed in
alluvial and colluvial material derived dominantly from
sandstone and shale. Typically, the surface layer is pale
brown cobbly loam 10 inches thick. The subsurface layer
is pale brown very cobbly sandy loam 18 inches thick.
The subsoil to a depth of 60 inches or more is yellowish
brown and brown very cobbly sandy clay loam.

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

The Etown soil is deep and well drained. It formed in
alluvial and colluvial material derived dominantly from
sandstone and shale. Typically, the surface is covered
with a mat of decomposing and decomposed forest litter
3 inches thick. The surface layer is dark grayish brown
gravelly loam 3 inches thick. The subsurface layer is
pinkish gray very gravelly loam 8 inches thick. The upper
4 inches of the subsoil is light brown very gravelly clay
loam, and the lower part to a depth of 60 inches or more
is reddish yellow extremely gravelly clay.

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

This unit is used mainly as woodland, wildlife habitat,
and watershed. Some areas are used for recreational
and urban development.

The Etoe soil is suited to the production of Douglas-fir,
ponderosa pine, and white fir for timber. The site index
for ponderosa pine ranges from 70 to 80. On the basis
of a site index of 75, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 4,945 cubic feet or
26,600 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 52 cubic feet or 266 board feet
(International rule) per acre. The site index for Douglas-
fir ranges from 60 to 78. On the basis of 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 4,945 cubic feet or 26,600 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), production is 52
cubic feet or 266 board feet (International rule) per acre.
The site index for white fir ranges from 60 to 78. On the
basis of 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
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the culmination of the mean annual increment (CMAI),
production is 47 cubic feet or 223 board feet
(International rule) per acre.

The main concerns for producing and harvesting
timber on the Etoe soil are the hazard of water erosion,
equipment limitations, and seedling mortality. Minimizing
the risk of water erosion is essential in harvesting timber.
Roads and landings can be protected from water erosion
by constructing water bars and by seeding cuts and fills.
Cobbles on the surface can interfere with felling, yarding,
and other operations involving the use of equipment.
Rock outcrop also interferes with logging. Conventional
methods of harvesting timber can be used. The
steepness of slope limits the kinds of equipment that can
be used in forest management. Seedlings are subject to
moderate mortality rates because of exposure, a dense
canopy in some areas, and the high content of rock
fragments in the soil.

The Etown soil is suited to the production of Douglas-
fir, white fir, ponderosa pine, and limber pine for timber.
The site index for Douglas-fir ranges from 60 to 78. On
the basis of 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 47 cubic feet or 223 board feet
(International rule) per acre.

The main concerns for producing and harvesting
timber on the Etown soil are equipment limitations,
seedling mortality, and plant competition. Pebbles on the
surface can interfere with felling, yarding, and other
operations involving the use of equipment. Rock outcrop
also interferes with logging. Conventional methods of
harvesting timber can generally be used. The steepness
of slope limits the kinds of equipment that can be used
in forest management. Seedlings are subject to
moderate to high mortality rates because of exposure, a
dense canopy in some areas, and the high content of
rock fragments in the soil.

An undisturbed buffer or filter strip should be left along
all watercourses in this unit to reduce sedimentation and
maintain water quality.

This unit is poorly suited to recreational development.
It is limited mainly by cobbles and pebbles on the
surface and slope.

This unit is poorly suited to urban development. The
main limitations of the Etoe soil are cobbles on the
surface and slope. The main limitations of the Etown sail
are pebbles on the surface, slope, and a moderate
shrink-swell potential during alternate periods of wetting
and drying. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling excavations with material that has low shrink-
swell potential.
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ER—Etoe-Rock outcrop-Rubble land complex,
extremely steep. This map unit is on mountainsides in
the Rincon Mountains. Slope is 40 to 70 percent. Areas
are irregular in shape and are 200 to 1,000 acres in size.
The native vegetation is mainly conifers. Elevation is
9,000 to 11,000 feet. The average annual precipitation is
18 to 24 inches, the average annual air temperature is
38 to 44 degrees F, and the average frost-free period is
less than 90 days.

This unit is 35 percent Etoe cobbly fine sandy loam,
40 to 60 percent slopes; 25 percent Rock outcrop; and
20 percent Rubble land, 40 to 70 percent slopes. The
Etoe soil is throughout the unit, Rock outcrop occurs as
ledges, cliffs, and vertical escarpments, and Rubble land
is in rockslide areas dominated by stones and boulders.
The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Burnac and
Spud soils near the edge of mapped areas in the Little
Blue Creek and Big Blue Creek areas; Etoe cobbly loam,
Etoe very cobbly sandy loam, and Etown soils scattered
throughout the unit; Eutroboralfs and Fuera soils near
the edge of mapped areas at the lower elevations;
Krakon soils near the edge of mapped areas at the
lower elevations in the Chacon area; and Moreno,
Brycan, and Holman soils in narrow valleys. Included
areas make up about 20 percent of the total acreage.

The Etoe soil is deep and well drained. It formed in
alluvial and colluvial material derived dominantly from
sandstone and shale. Typically, the surface is covered
with a mat of undecomposed and decomposed forest
litter 2 inches thick. The surface layer is light brownish
gray cobbly fine sandy loam 2 inches thick. The upper
10 inches of the subsurface layer is pale brown cobbly
loam, and the lower 12 inches is pale brown cobbly fine
sandy loam. The upper 4 inches of the subsoil is
yellowish brown very cobbly loam, and the lower part to
a depth of 60 inches or more is yellowish brown
extremely cobbly loam.

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

Rock outcrop is exposed areas of sandstone, shale,
arkosic sandstone, and some mixed metamorphic rock. It
supports little if any vegetation.

Rubble land consists mainly of stones and boulders
derived from sandstone, arkosic sandstone, and mixed
metamorphic rock. It supports little if any vegetation.

This unit is used mainly for wildlife habitat, as
watershed, and as woodland in the less sloping areas.
Some areas are used for recreation and urban
development.

The Etoe soil has limited suitability for production of
Douglas-fir, ponderosa pine, and white fir for timber
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because of slope and the areas of Rock outcrop and
Rubble land. On the basis of a site index of 60 for
Douglas-fir, 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 the mean annual increment (CMAI),
production is 39 cubic feet or 146 board feet
(International rule) per acre.

The main concerns for producing and harvesting
timber on this unit are the hazard of water erosion,
equipment limitations, seedling mortality, and the hazard
of windthrow. Minimizing the risk of water erosion is
essential in harvesting timber. Roads and landings can
be protected from water erosion by constructing water
bars and by seeding cuts and fills. The steepness of
slope limits the kinds of equipment that can be used in
forest management. Cobbles on the surface can
interfere with felling, yarding, and other operations
involving the use of equipment. The areas of Rock
outcrop and Rubble land also interfere with logging.
Seedlings are subject to moderate mortality rates
because of exposure, a dense canopy in some areas,
and the high rock fragment content of the soils. Trees
commonly are subject to windthrow. An undisturbed
buffer or filter strip should be left along all watercourses
to reduce sedimentation and maintain water quality.

This unit is poorly suited to recreational or urban
development. The main limitations are slope and the
areas of Rock outcrop and Rubble land.

EV—Eutroboralfs-Rock outcrop-Vamer complex,
extremely steep. This map unit is-on mountainsides,
ridges, benches, and mesas. Slope is 35 to 65 percent.
Areas are irregular in shape and are 50 to 640 acres in
size. The native vegetation is mainly oak, shrubs, and
grass and scattered overstory of pinyon, juniper, and
ponderosa pine. Elevation is 7,200 to 9,000 feet. The
average annual precipitation is 16 to 22 inches, the
average annual air temperature is 40 to 44 degrees F,
and the average frost-free periods is 85 to 110 days.

This unit is 35 percent Eutroboralfs very stony loam,
35 to 65 percent slopes; 30 percent Rock outcrop; and
15 percent Vamer cobbly loam, 35 to 40 percent slopes
(fig. 10). The Eutroboralfs are throughout the unit, Rock
outcrop occurs as ledges, sheets, and vertical
escarpments, and the Vamer soil is in the less sloping
areas along ridges and on small mesas. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Bernal and
Sombordoro soils near the edge of mapped areas at the
lower elevations; Brycan, Moreno, and Holman soils in
narrow valleys; Dargol and Rocio soils scattered
throughout the unit and near the edge of mapped areas;
Etoe, Fuera, and Maes soils near the edge of mapped
areas at the higher elevations; and Krakon soils near the
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areas at the higher elevations; and Krakon soils near the
edge of mapped areas in the Chacon area. Included
areas make up about 20 percent of the total acreage.

The Eutroboralfs are extremely variable in their
characteristics. They are shallow to deep and are well
drained. They formed in mixed material derived
dominantly from sandstone and shale. No single profile
is typical, but one commonly observed in the survey area
has a surface layer of reddish brown very stony loam 14
inches thick. The surface is covered with a mat of
decomposing branches, twigs, leaves, and grass 1 inch
thick. The upper 10 inches of the subsoil is reddish
brown very cobbly clay loam, and the lower part to a
depth of 60 inches or more is brown and yellowish
brown very cobbly clay.

Permeability of the Eutroboralfs is moderate to very
slow. Available water capacity is very low to high.
Effective rooting depth is 19 to 60 inches or more.
Runoff is very rapid, and the hazard of water erosion is
very high. The hazard of soil blowing is slight.

Rock outcrop is exposed areas of sandstone and
shale that support little if any vegetation.

The Vamer soil is shallow and well drained. It formed
in old sediment derived dominantly from sandstone and
shale. Typically, the surface layer is dark grayish brown
cobbly loam 6 inches thick. The subsoil is brown clay 6
inches thick. Hard, reddish brown sandstone is at a
depth of 12 inches.

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

This unit is used mainly for wildlife habitat, as
watershed, and for livestock grazing in the less sloping
areas. Some areas are used for recreation and urban
development.

The included Brycan and Moreno soils are in the less
sloping areas in this unit and receive extra runoff from
adjacent areas. Because of this, these included soils
have the potential to be major forage producers in this
unit.

The potential natural plant community on the
Eutroboralfs is mainly Gambel oak, mountainmahogany,
mountain muhly, serviceberry, Arizona fescue, pinyon,
Rocky Mountain juniper, and prairie junegrass. As the
potential natural plant community deteriorates, Arizona
fescue, mountainmahogany, and prairie junegrass
decrease and there is an increase in Gambel oak,
pinyon, Rocky Mountain juniper, blue grama, ring muhly,
and threeawn, which normally occur in small amounts in
the potential natural plant community.

The potential natural plant community on the Vamer
soil is mainly Arizona fescue, mountain muhly, prairie
junegrass, oatgrass, and needlegrass. As the potential
natural plant community deteriorates, these plants
decrease and there is an increase in Gambel oak, blue
grama, sagewort, pinyon, and Rocky Mountain juniper,
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Figure 10.—Area of Eutroboralfs-Rock outcrop-Vamer complex, extremely steep, in background; in foreground is Remunda-La Vata Varlant
assoclatlon, gently sloping.

which normally occur in small amounts in the potential
natural plant community. Grazing management should be
designed to increase the vigor, productivity, and
reproduction of mountain muhly, Arizona fescue, and
prairie junegrass.

This unit has limited suitability for livestock grazing or
rangeland management practices because of the areas
of Rock outcrop and slope. Slope limits access by
livestock, which results in overgrazing of the less sloping
areas. Trails or walkways can be constructed in places
to encourage livestock to graze in areas where access is
limited.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

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

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

This unit is poorly suited to recreational development.
It is limited mainly by slope, cobbles and stones on the
surface, shallow soil depth, and the areas of Rock
outcrop.

This unit is poorly suited to urban development. The
main limitations are slope, cobbles and stones on the
surface, shallow soil depth, the areas of Rock outcrop,
and a high shrink-swell potential during alternate periods
of wetting and drying. The effects of shrinking and
swelling can be minimized by using proper engineering
designs and by backfilling excavations with material that
has low shrink-swell potential.

FH—Firo-Hesperus assoclation, hilly. This map unit
is on the lower part of mountainsides and in valleys.
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Slope is 5 to 25 percent. Areas are irregular in shape
and are 50 to 640 acres in size. The native vegetation is
mainly conifers with an understory of grass. Elevation is
7,200 to 9,000 feet. The average annual precipitation is
16 to 20 inches, the average annual air temperature is
42 to 46 degrees F, and the average frost-free period is
90 to 110 days.

This unit is 45 percent Firo cobbly sandy loam, 5 to 25
percent siopes, and 30 percent Hesperus sandy loam, 5
to 15 percent slopes. The Firo soil is on the lower part of
mountainsides and along ridges and peaks, and the
Hesperus soil is on the lower part of mountainsides and
in valleys.

Included in this unit are small areas of Brycan,
Moreno, and Kinesava soils in the lower valleys; Holman
and Breece Variant soils and Ustifluvents along
drainageways; Rocio, Fuera, Dargol, and Eutroboralfs
near the edge of mapped areas; and Rock outcrop
scattered throughout the unit. Included areas make up
about 25 percent of the total acreage.

The Firo soil is shallow and well drained. It formed in
mixed material derived dominantly from metamorphic
rock. Typically, the surface layer is dark grayish brown
cobbly sandy loam 7 inches thick. The subsoil is dark
grayish brown very cobbly loam 7 inches thick. Hard
metamorphic rock is at a depth of 14 inches.

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

The Hesperus soil is deep and well drained. It formed
in alluvial sediment derived dominantly from
metamorphic and sedimentary rocks. Typically, the upper
13 inches of the surface layer is dark brown sandy loam
and the lower 5 inches is brown sandy loam. The upper
8 inches of the subsoil is brown sandy loam, the next 19
inches is brown and yellowish brown sandy clay loam,
and the lower part to a depth of 60 inches or more is
light yellowish brown clay loam.

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

This unit is used mainly for wildlife habitat, as
watershed, and for livestock grazing in the less sloping
areas. Some areas are used for recreation, woodland,
and Christmas trees, and a few areas have been
subdivided for urban development.

The Firo soil has very limited suitability for production
of ponderosa pine and Douglas-fir for timber because of
slope, shallow soil depth, and the areas of Rock outcrop.
The site index for ponderosa pine ranges from 45 to 56.
On the basis of a site index of 50, the potential
production per acre of merchantable timber from an
even-aged, fully stocked stand of trees 100 years old is
2,500 cubic feet or 9,200 board feet (International rule,
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1/8-inch kerf). At the culmination of the mean annual
increment (CMAI), production is 35 cubic feet or 85
board feet (International rule) per acre.

Tree growth on the Firo soil is slow. Precommercial
and commercial thinnings should be used to accelerate
growth of desirable trees. Seedlings are subject to high
mortality rates because of exposure and droughtiness of
the soil. Cobbles on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. Rock outcrop also interferes with logging. An
undisturbed buffer or filter strip should be left along all
watercourses to reduce sedimentation and maintain
water quality.

The Hesperus soil is suited to the production of
ponderosa pine. The site index for ponderosa pine
ranges from 70 to 80. On the basis of a site index of 75,
the potential production per acre of merchantable timber
from an even-aged, fully stocked stand of trees 100
years old is 4,945 cubic feet or 26,600 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), production is 52
cubic feet or 266 board feet (International rule) per acre.

The main concerns for producing and harvesting
timber on the Hesperus soil 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 construction of water bars
and by seeding cuts and fills. Precommercial and
commercial thinnings should be used to accelerate
growth of desirable trees. Reforestation must be
carefully managed to reduce competition from
undesirable understory plants.

The Hesperus soil has limited suitability. for production
of Christmas trees. The main limitation is the increased
risk of erosion when the soil is tilled for planting. Trees
suitable for planting for Christmas trees are blue spruce
and white fir. Trees require pruning yearly to form a
dense, conical shape.

The potential understory vegetation on the Firo soil is
mainly mountain muhly, prairie junegrass, needlegrass,
and Gambel oak. This soil has limited suitability for
livestock grazing or rangeland management practices
because of the areas of Rock outcrop and slope.

The potential understory vegetation on the Hesperus
soil is mainly mountain muhly, pine dropseed, prairie
junegrass, big bluestem, needlegrass, little bluestem, and
Gambel oak. As the plant community deteriorates, the
palatable grasses decrease and there is an increase in
Gambel oak, blue grama, and sagewort, which normally
occur in small amounts in the potential plant community.

Grazing management on this unit should be designed
to increase the productivity and reproduction of mountain
muhly, pine dropseed, prairie junegrass, and
needlegrass. Maximum understory production can be
obtained by selectively thinning and by reducing density
of the canopy to a desirable level.
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The Hesperus soil has limited suitability for rangeland
management practices such as installation of livestock
watering facilities, mechanical brush management, and
rangeland seeding because of the seepage potential,
wooded areas, and the hazard of water erosion.
Effective livestock distribution can be accomplished by
proper placement of fences and salt.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, and rotation
grazing.

The average annual production of air-dry understory
vegetation on the Firo soil ranges from 700 pounds per
acre in favorable years to 200 pounds in unfavorable
years.

The average annual production of air-dry understory
vegetation on the Hesperus soil ranges from 900 pounds
per acre in favorable years to 400 pounds in unfavorable
years.

The Firo soil is poorly suited to recreational
development. The main limitations are cobbles on the
surface, slope, and bedrock at a depth of 7 to 20 inches.
The Hesperus soil is well suited to recreational
development. It is limited mainly by slope in the steeper
areas.

The Firo soil is poorty suited to urban development.
The main limitations are bedrock at a depth of 7 to 20
inches and slope. The Hesperus soil is well suited to
urban development. It is limited mainly by slope.

FR—Firo-Rock outcrop complex, extremely steep.
This map unit is on mountainsides and canyon walls and
along ridges and peaks. Slope is 30 to 55 percent. Areas
are irregular in shape and are 100 to 640 acres in size.
The native vegetation is mainly scattered ponderosa pine
with an understory of pinyon, brush, and shrubs.
Elevation is 7,200 to 9,000 feet. The average annual
precipitation is 16 to 20 inches, the average annual air
temperature is 42 to 46 degrees F, and the average
frost-free period is 90 to 110 days.

This unit is 35 percent Firo very stony loam, 30 to 55
percent slopes, and 35 percent Rock outcrop. The Firo
soil is on mountainsides throughout the unit, and Rock
outcrop consists of ledges, ridges, peaks, and vertical
escarpments. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Brycan,
Hesperus, Kinesava, and Moreno soils in narrow valleys;
Dargol, Fuera, and Vamer soils and Eutroboralfs near
the edge of mapped areas; Holman soils and
Ustifluvents along and in drainageways; and Breece
Variant soils on fans. Included areas make up about 30
percent of the total acreage.

The Firo soil is shaliow and well drained. It formed in
mixed material derived dominantly from metamorphic
rock. Typically, the surface layer is covered with a mat of
decomposing leaves, needles, and woody twigs 2 inches
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thick. The surface layer is dark grayish brown very stony
loam 3 inches thick. The subsoil is dark grayish brown
very cobbly clay loam 8 inches thick. Metamorphosed
sandstone and other metamorphic rock are at a depth of
11 inches.

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

Rock outcrop is exposed areas of metamorphic
gneiss, schist, quartz, and mica that support little if any
vegetation.

This unit is used mainly for wildlife habitat and
watershed. Some of the less sloping areas have been
used as woodland and for livestock grazing. Some areas
are used for recreation and urban development.

The included Brycan, Hesperus, Kinesava, and
Moreno soils receive extra runoff from adjacent higher
lying areas of this unit; therefore, they have the potential
to be major forage producers in this unit.

The Firo soil has very limited suitability for production
of ponderosa pine and Douglas-fir for timber because of
slope, shallow soil depth, and the areas of Rock outcrop.
The site index for ponderosa pine ranges from 45 to 52.
On the basis of a site index of 50, the potential
production per acre of merchantable timber from an
even-aged, fully stocked stand of trees 100 years old is
2,500 cubic feet or 9,200 board feet (International rule,
1/8-inch kerf). At the culmination of the mean annual
increment (CMAI), production is 35 cubic feet or 85
board feet (International rule) per acre.

Growth of trees on the Firo soil is slow. Precommercial
and commercial thinnings should be used to accelerate
growth of desirable trees. Seedlings are subject to high
mortality rates because of exposure and the shallow,
droughty soil profile. An undisturbed buffer or filter strip
should be left along all watercourses to reduce
sedimentation and maintain water quality. The steepness
of slope limits the kinds of equipment that can be used
in forest management. Stones on the surface can
interfere with felling, yarding, and other operations
involving the use of equipment. Rock outcrop also
interferes with logging.

The potential understory vegetation on the Firo soil is
mainly prairie junegrass, Arizona fescue, mountain muhly,
and Gambel oak. The soil has limited suitability for
livestock grazing or rangeland management practices
because of the areas of Rock outcrop and slope.

The average annual production of air-dry understory
vegetation on the Firo soil ranges from 700 pounds per
acre in favorable years to 200 pounds in unfavorable
years.

This unit is poorly suited to recreational development.
The main limitations are slope, shallow soil depth, and
the areas of Rock outcrop.
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This unit is poorly suited to urban development. The
main limitations are slope, shallow soil depth, stones on
the surface, and the areas of Rock outcrop.

FU—Fuera-Dargol association, very steep. This
map unit is on mountainsides. Slope is 25 to 55 percent.
Areas are irregular in shape and are 100 to 640 acres in
size. The native vegetation is mainly conifers. Elevation
is 7,200 to 9,000 feet. The average annual precipitation
is 16 to 19 inches, the average annual air temperature is
38 to 46 degrees F, and the average frost-free period is
85 to 110 days.

This unit is 45 percent Fuera cobbly loam, 25 to 55
percent slopes, and 35 percent Dargol stony loam, 25 to
45 percent slopes. The Fuera soil is in the steeper areas
at the higher elevations, mainly on north- and west-
facing side slopes, and the Dargol soil is in the less
sloping areas at the lower elevations, mainly on south-
and east-facing side slopes.

Included in this unit are small areas of Brycan and
Moreno soils in narrow valleys; Etoe, Etown, and Maes
soils near the edge of mapped areas at the higher
elevations; Firo, Vamer, and Rocio soils and Eutroboralfs
near the edge of mapped areas at the lower elevations;
Holman soils along drainageways; and Rock outcrop
scattered throughout the unit. Included areas make up
about 20 percent of the total acreage.

The Fuera soil is deep and well drained. It formed in
colluvial and alluvial material derived dominantly from
sandstone and shale. Typically, the surface is covered
with a mat of forest litter 1 inch thick. The surface layer
is dark grayish brown cobbly loam 3 inches thick. The
subsurface layer is light brown cobbly fine sandy loam
11 inches thick. The upper 25 inches of the subsoil is
light brown and brown cobbly clay and clay, and the
lower part to a depth of 60 inches or more is brown very
cobbly clay.

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

The Dargol soil is moderately deep and well drained. It
formed in fine textured material derived from shale and
sandstone. Typically, the surface layer is dark brown
stony loam 5 inches thick. The upper 8 inches of the
subsoil is pale brown stony clay loam, and the lower 24
inches is light brown and brown clay. Hard,
metamorphosed sandstone is at a depth of 37 inches.

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

This unit is used mainly as woodland, wildlife habitat,
and watershed. Some of the less sloping areas are used
for livestock grazing. Some areas are used for recreation
and urban development.
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The included Brycan and Moreno soils receive extra
runoff from adjacent higher lying areas of this unit;
therefore, they have the potential to be major forage
producers in this unit.

The Fuera soil is suited to the production of Douglas-
fir, white fir, and ponderosa pine for timber and
Christmas trees. It is limited mainly by slope and cobbles
on the surface. The site index for Douglas-fir ranges
from 45 to 65. On the basis of 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 39
cubic feet or 130 board feet (International rule) per acre.
Timber production on this soil is slow. Precommercial
and commercial thinnings should be used to accelerate
growth of desirable trees.

The Dargol soil is suited to the production of
ponderosa pine and Douglas-fir for timber and to the
production of white fir for timber and Christmas trees.
The site index for ponderosa pine ranges from 55 to 70.
On the basis of a site index of 58, 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 22,000 board feet (International rule,
1/8-inch kerf). At the culmination of the mean annual
increment (CMAI), production is 39 cubic feet or 146
board feet (International rule) per acre.

The main concerns for producing and harvesting
timber on this unit are the hazard of water erosion,
equipment limitations, and seedling mortality. Minimizing
the risk of water erosion is essential in harvesting timber.
Roads and landings can be protected from water erosion
by constructing water bars and by seeding cuts and-fills.
The steepness of slope limits the kinds of equipment
that can be used in forest management. Stones and
cobbles on the surface can interfere with felling, yarding,
and other operations involving the use of equipment.
Rock outcrop also interferes with logging. An undisturbed
buffer or filter strip should be left along all watercourses
to reduce sedimentation and maintain water quality.

The included Etown and Maes soils in this unit have a
higher site index for Douglas-fir than the Fuera soil, and
the included Etoe soils have a higher site index for
ponderosa pine than the Dargol soil. Because of this,
these included soils have a significant potential for
production of timber in small areas of this unit.

The potential understory vegetation on this unit is
mainly mountain muhly, Arizona fescue, and kinnikinnick.
The unit has limited suitability for livestock grazing or
rangeland management practices because of the areas
of Rock outcrop and slope.

The average annual production of air-dry understory
vegetation on this unit ranges from 700 pounds per acre
in favorable years to 400 pounds in unfavorable years.
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This unit is poorly suited to recreational development.
The Fuera soil is limited mainly by cobbles on the
surface and slope, and the Dargol soil is limited mainly
by stones on the surface and siope.

This unit is poorly suited to urban development. The
main limitations of the Fuera soil are cobbles on the
surface and in the soil, slope, and a high shrink-swell
potential during alternate periods of wetting and drying.
The main limitations of the Dargol soil are stones on the
surface and in the soil, bedrock at a depth of 20 to 40
inches, slope, and a high shrink-swell potential. The
effects of shrinking and swelling can be minimized by
using proper engineering designs and by backfilling
excavations with material that has low shrink-swell
potential. :

HA—Haplustolis-Rock outcrop complex, extremely
steep. This map unit is on side slopes and benches in
deeply cut sandstone canyons. Slope is 40 to 75
percent. Areas are irregular in shape and are 100 to 640
acres in size. The native vegetation is mainly brush and
scattered pinyon and oneseed juniper. Elevation is 5,500
to 7,500 feet. The average annual precipitation is 14 to
18 inches, the average annual air temperature is 48 to
52 degrees F, and the average frost-free period is 140 to
160 days.

This unit is 40 percent Haplustolls very stony sandy
loam, 40 to 65 percent slopes, and 35 percent Rock
outcrop. The Haplustolls are on benches and side
slopes, and Rock outcrop occurs as ledges, sheets, and
tall vertical escarpments. The components of this unit
are so intricately intermingled that it was not practical to
map them separately at the scale used.

Included in this unit are small areas of Bernal and
Carnero soils at the higher elevations, Manzano and
Partri soils at the lower elevations, Tuloso and
Sombordoro soils in the less sloping areas throughout
the unit, and Argiustolls and Eutroboralfs near the edge
of mapped areas. Included areas make up about 25
percent of the total acreage.

The Haplustolls are extremely variable in their
characteristics. They are shallow to deep and are well
drained. They formed in mixed material derived
dominantly from sandstone and shale. Typically, the
surface layer is recently deposited brown very stony
sandy loam 4 inches thick. Below this is a buried surface
layer of stratified, dark grayish brown very cobbly sandy
loam and grayish brown very cobbly loam 16 inches
thick. The substratum to a depth of 60 inches or more is
brown extremely cobbly sandy clay loam with common
strata of sandy loam and loam.

Permeability of the Haplustolls is moderately rapid to
very slow. Available water capacity is very low to high.
Effective rooting depth is 10 to 60 inches or more.
Runoff is very rapid, and the hazard of water erosion is
very high. The hazard of soil blowing is slight.
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Rock outcrop is exposed areas of sandstone and
shale that support little if any vegetation.

This unit is used mainly for wildlife habitat and
watershed. It is also used for some livestock grazing in
the less sloping areas. Some areas are used for
recreation and urban development.

The included Manzano and Partri soils receive extra
runotf from adjacent higher lying areas of this unit;
therefore, they have the potential to be major forage
producers in this unit.

The potential natural plant community on this unit is
mainly little bluestem, sideoats grama, blue grama, and
pinyon. As the potential natural plant community
deteriorates, little bluestem, sideoats grama, and the
blue grama decrease and there is an increase in pinyon,
oneseed juniper, and Gambel oak, which normally occur
in small amounts in the potential natural plant
community.

This unit has limited suitability for livestock grazing or
rangeland management practices because of the areas
of Rock outcrop and slope. Slope limits access by
livestock, which results in overgrazing of the less sloping
areas. 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 on
this unit ranges from 1,200 pounds per acre in favorable
years to 450 pounds in unfavorable years.

This unit is poorly suited to recreational development.
It is limited mainly by slope, areas of Rock outcrop, and
stones on the surface.

This unit is poorly suited to urban development. The
main limitations are slope, areas of Rock outcrop, stones
on the surface, and cobbles in the soil.

Hb—Hesperus sandy loam, 1 to 3 percent slopes.
This deep, well drained soil is in alluvial mountain
valleys. It formed in alluvial sediment derived dominantly
from metamorphic and sedimentary rocks. Areas are
irregular in shape and are 5 to 100 acres in size. The
vegetation in areas not cultivated is mainly grass.
Elevation is 7,200 to 8,500 feet. The average annual
precipitation is 16 to 20 inches, the average annual air
temperature is 42 to 45 degrees F, and the average
frost-free period is 90 to 110 days.

Typically, the surface layer is brown sandy loam 12
inches thick. The upper 10 inches of the subsoil is brown
light clay loam, the next 11 inches is brown clay loam,
and the lower 11 inches is brown sandy clay loam. The
substratum to a depth of 64 inches or more is light
brown sandy clay loam.

Included in this unit are small areas of Brycan and
Moreno soils near the edge of mapped areas, Ceboya
soils in the lower areas near the edge of mapped areas,
Kinesava soils in slightly concave areas, and Breece
Variant and Holman soils and Ustifluvents along
drainageways. Included areas make up about 20 percent
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Figure 11.—Sheep grazing on Hesperus sandy loam, 1 to 3 percent slopes.

of the total acreage. Individual included areas generally
range from less than 1 acre to 3 acres in size.

Permeability of the Hesperus soil is moderately slow.
Available water capacity is high. Effective rooting depth
is 64 inches or more. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

This unit is used mainly for livestock grazing (fig. 11),
wildlife habitat, watershed, and irrigated or nonirrigated
cropland. The main crops are pasture, wheat, corn, and
grass and legume hay. A few areas have been used for
Christmas tree production or have a potential for this
use. Some areas are used for recreation and urban
development.

The potential natural plant community on this unit is

mainly mountain muhly, Arizona fescue, mountain brome,
pine dropseed, and western wheatgrass. As the potential
natural plant community deteriorates, the desirable
forage plants decrease and there is an increase in
pingue, cinquefoil, blue grama, and sagewort, which
normally occur in small amounts in the potential natural
plant community. Kentucky bluegrass and sleepygrass
readily invade. Ponderosa pine from the adjacent
woodland soils also invade this unit.

Grazing management should be designed to increase
the productivity and reproduction of mountain muhiy,
Arizona fescue, and mountain brome. Grazing should be
delayed until the soil in this unit is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.
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This unit is suited to such rangeland management
practices as mechanical treatment and rangeland
seeding. Adapted plants suitable for seeding include
improved varisties of Arizona fescue, mountain brome,
and mountain muhly. Sageworts and cinquefoil can be
controlled by hand operations or by chemicals. Practices
that facilitate rangeland management such as installation
of fences, pipelines for providing stock water, watering
facilities, and earthen ponds are suited to this unit. Other
management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

Forage production is less in areas where a central
gully has been formed in the unit by water erosion.

The average annual production of air-dry vegetation on
this unit ranges from 2,500 pounds per acre in favorable
years to 1,400 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of water erosion. Irrigation water
should be applied at a rate that insures optimal
production without increasing deep percolation, runoff,
and water erosion.

The water table in this unit is at a depth of more than
6 feet under normal conditions. Irrigation water should be
applied carefully to prevent the buildup of a high water
table. Seepage from irrigation ditches can also contribute
to a rise in the level of the water table. Line ditches or
irrigation pipelines to reduce water loss by seepage.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain good soil tilth and organic matter content.
Tillage should be kept to a minimum. If irrigation is not
used, crops that are tolerant of drought are best suited.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

This unit 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 water erosion.
Periodic mowing and clipping help to maintain uniform
growth, discourage selective grazing, and reduce clumpy
growth. Fertilization helps to maintain or increase yields.
Most crops, except legumes, respond to nitrogen.
Legumes respond to phosphorus.

This unit has limited suitability for Christmas trees. The
main limitation is the increased risk of water erosion
when the soil is tilled for planting. A dependable supply
of supplemental water is needed to establish seedlings
during periods of low rainfall. Trees grown for Christmas
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trees require pruning yearly to form a dense, conical
shape. Trees suited to Christmas tree production on this
unit are blue spruce and white fir.

This unit is well suited to recreational development. It
has few limitations.

This unit is well suited to urban development. It has
few limitations.

Hc—Hesperus sandy loam, 3 to 8 percent slopes.
This deep, well drained soil is in alluvial mountain
valleys. It formed in alluvial sediment derived dominantly
from metamorphic and sedimentary rocks. Areas are
irregular in shape and are 5 to 100 acres in size. The
vegetation in areas not cultivated is mainly grass.
Elevation is 7,200 to 8,500 feet. The average annual
precipitation is 16 to 20 inches, the average annual air
temperature is 42 to 45 degrees F, and the average
frost-free period is 90 to 110 days.

Typically, the surface layer is dark grayish brown
sandy loam 10 inches thick. The upper 22 inches of the
subsoil is dark grayish brown loam, and the lower 18
inches is brown sandy clay loam. The substratum to a
depth of 60 inches or more is brown loam.

Included in this unit are small areas of Brycan and
Moreno soils near the edge of mapped areas; Ceboya
soils in the lower areas near the edge of mapped areas;
Holman and Breece Variant soils and Ustifluvents along
drainageways; Kinesava soils in slightly concave areas;
and Krakon, Dargol, and Firo soils in the steeper areas
near the edge of mapped areas. Included areas make up
about 25 percent of the total acreage. Individual included
areas generally range from less than 1 acre to 3 acres in
size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
The main crops are pasture, wheat, corn, and grass and
legume hay. A few areas have been used for Christmas
tree production or have a potential for this use. Some
areas are used for recreation and urban development.

The potential natural plant community on this unit is
mainly mountain muhly, prairie junegrass, Arizona fescue,
little bluestem, western wheatgrass, and
needleandthread. As the potential natural plant
community deteriorates, the desirable forage plants such
as mountain muhly, prairie junegrass, and Arizona fescue
decrease and there is an increase in blue grama, ring
muhly, Gambel oak, sagewort, and cinquefoils, which
normally occur in small amounts in the potential natural
plant community. Sleepygrass readily invades.
Ponderosa pine from the adjacent woodland soils easily
increases or invades this unit. In some areas dense
stands of ponderosa pine have become established. A



Mora County Area, New Mexico

limited wood crop can be produced in these areas if
proper woodland management is used.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of mountain
muhly, Arizona fescue, and prairie junegrass. Grazing
should be delayed until the soil in this unit is firm and the
more desirable forage plants have achieved sufficient
growth to withstand grazing pressure.

This unit is suited to such rangeland management
practices as mechanical treatment and rangeland
seeding. Adapted plants suitable for seeding include
improved varieties of Arizona fescue, mountain muhly,
and prairie junegrass. Sageworts, Gambel oak, and
cinquefoils can be controlled by hand operations or by
chemicals. Practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, watering facilities, and earthen
ponds are suited to this unit. Other management
practices suitable for use on this unit are proper grazing
use, deferred grazing, rotation grazing, and spraying for
brush management.

Forage production is less in areas where a central
gully has formed as a result of water erosion.

The average annual production of air-dry vegetation on
this unit ranges from 1,800 pounds per acre in favorable
years to 1,000 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. Irrigation water should
be applied at a rate that insures optimal production
without increasing deep percolation, runoff, and water
erosion.

The water table in this unit is at a depth of more than
6 feet under normal conditions. Irrigation water should be
applied carefully to prevent the buildup of a high water
table. Seepage from irrigation ditches can also contribute
to arise in the level of the water table. Line ditches or
irrigation pipelines to reduce water loss by seepage.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain good soil tilth and organic matter content.
Tillage should be kept to a minimum. Terracing and
contour farming reduce runoff and the risk of erosion
and help to conserve moisture. If irrigation is not used,
crops that are tolerant of drought are best suited.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

This unit is 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
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to protect the soil from water erosion. Fertilization helps
to maintain or increase yields. Most crops, except
legumes, respond to nitrogen; legumes respond to
phosphorus.

This unit has limited suitability for Christmas tree
production. The main limitation is the increased risk of
water erosion when the soil is tilled for planting. A
dependable supply of supplemental water is needed to
establish seedlings during periods of low rainfall. Trees
grown for Christmas trees require pruning yearly to form
a dense, conical shape. Trees suited to Christmas tree
production on this unit are blue spruce and white fir.

This unit is well suited to recreational development. It
is limited mainly by slope in some areas.

This unit is well suited to urban development. It is
limited mainly by slope in some areas.

Ho—Holman complex, 3 to 5 percent slopes. This
map unit is on nearly level to undulating flood plains and
bench terraces along major drainageways in mountain
valleys. Areas are long and narrow in shape and are 5 to
100 acres in size. The native vegetation is mainly grass
and conifers. Elevation is 7,200 to 8,500 feet. The
average annual precipitation is 16 to 20 inches, the
average annual air temperature is 42 to 46 degrees F,
and the average frost-free period is 90 to 100 days.

This unit is 40 percent Holman very cobbly sandy
loam, 3 to 5 percent slopes, and 40 percent Holman
extremely cobbly sandy loam, 3 to 5 percent slopes. The
Holman very cobbly sandy loam is in grassed areas, and
the Holman extremely cobbly sandy loam is in areas that
are wooded and have an understory of grass. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used. Percentages vary from one area to another.

Included in this unit are small areas of Brycan,
Ceboya, Hesperus, Kinesava, Moreno, and Breece
Variant soils near the edge of mapped areas and
Ustifluvents scattered throughout the unit. Included areas
make up about 20 percent of the total acreage.

The Holman very cobbly sandy loam is deep and
excessively drained. It formed in coarse textured material
derived from various kinds of rock. Typically, the upper
10 inches of the surface layer is very dark grayish brown
very cobbly sandy loam and the lower 4 inches is brown
very cobbly loamy sand. The upper 10 inches of .the
substratum is yellowish brown extremely cobbly sand,
and the lower part to a depth of 60 inches or more is
yellowish brown extremely cobbly coarse sand.

Permeability of the Holman very cobbly sandy loam is
moderately rapid in the surface and very rapid in the
substratum. Available water capacity is very low.
Effective rooting depth is 60 inches or more. Runoff is
slow, and the hazard of water erosion is slight. The
hazard of soil blowing is high. Rare periods of flooding
can occur during rainfall and runoff.
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The Holman extremely cobbly sandy loam is deep and
excessively drained. It formed in coarse textured material
derived dominantly from various kinds of rock. Typically,
the surface layer is very dark grayish brown extremely
cobbly sandy loam 12 inches thick. The upper 8 inches
of the substratum is brown extremely cobbly loamy sand,
and the lower part to a depth of 60 inches or more is
yellowish brown extremely cobbly sand.

Permeability of the Holman extremely cobbly sandy
loam is rapid in the surface and very rapid in the
substratum. Available water capacity is very low.
Effective rooting depth is 60 inches or more. Runoff is
very slow, and the hazard of water erosion is slight. The
hazard of soil blowing is moderate. Rare periods of
flooding can occur during rainfall and runoff.

Most areas of this unit are used for livestock grazing,
wildlife habitat, and watershed. A few areas are used as
woodland, for recreation and urban development, and as
cropland. Some areas are used as a source of sand and
gravel. The main crops are pasture and grass hay.

This unit has potential as a source of sand and gravel.
The material commonly is stratified and separating
operations are usually required.

The potential natural plant community on the Holman
very cobbly sandy loam is mainly mountain muhly, prairie
junegrass, oatgrass, and needlegrass. As the potential
natural plant community deteriorates, these plants
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as ring muhly, pingue, and
sagewort increase, and Kentucky bluegrass and
sleepygrass invade. Coniferous trees from the adjacent
woodland soils invade this soil.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of mountain
muhly, junegrass, and oatgrass. In some areas dense
stands of coniferous trees have become established. A
limited wood crop can be produced in these areas if
proper woodland management is used.

The Holman very cobbly sandy loam is poorly suited to
such rangeland management practices as rangeland
seeding, mechanical brush management, fencing, and
installing watering facilities and pipelines for providing
stock water because of the very cobbly surface layer,
extremely cobbly substratum, and a high seepage
potential.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
the Holman very cobbly sandy loam ranges from 1,800
pounds per acre in favorable years to 1,000 pounds in
unfavorable years. :

Areas of the Holman very cobbly sandy loam at the
lower elevations are suited to the production of
ponderosa pine. On the basis of a site index of 74 for
ponderosa pine, the potential production per acre of
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merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 4,852 cubic feet or
26,600 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 60 cubic feet or 125 board feet
(International rule) per acre.

Areas of the Holman extremely cobbly sandy loam at
the higher elevations are suited to the production of
Englemann spruce for timber. On the basis of a site
index of 92 for Englemann spruce, the potential
production per acre of merchantable timber from an
even-aged, fully stocked stand of trees 100 years old is
4,190 cubic feet or 14,950 board feet (International rule,
1/8-inch kerf). At the culmination of the mean annual
increment (CMAI), production is 60 cubic feet or 125
board feet (International rule) per acre.

Cobbles on the surface can interfere with felling,
yarding, and other operations involving the use of
equipment. Conventional methods of harvesting timber
can be used. An undisturbed buffer or filter strip should
be left along all watercourses in areas of the Holman
extremely cobbly sandy loam to reduce sedimentation
and maintain water quality.

The potential understory vegetation on the Holman
extremely cobbly sandy loam is mainly mountain brome,
nodding brome, oatgrass, and sedges. Maximum
understory production can be obtained by selectively
thinning and by reducing the density of the canopy to a
desirable level.

The average annual production of air-dry understory
vegetation on the Holman extremely cobbly sandy loam
ranges from 1,300 pounds per acre in favorable years to
600 pounds in unfavorable years.

This unit is poorly suited to irrigated or nonirrigated
crops. The very cobbly and extremely cobbly surface
layer and rare periods of flooding limit the use of this unit
for crops.

This unit is poorly suited to recreational development.
It is limited mainly by cobbles on the surface and rare
periods of flooding.

This unit is poorly suited to urban development. The
main limitations are cobbles on the surface and in the
soil and rare periods of flooding.

Ka—Kinesava sandy loam, 3 to 8 percent slopes.
This deep, well drained soil is in alluvial mountain
valleys. It formed in alluvial sediment derived from
various kinds of rock. Areas are irregular in shape and
are 5 to 100 acres in size. The vegetation in areas not
cultivated is mainly grass. Elevation is 7,200 to 8,500
feet. The average annual precipitation is 16 to 18 inches,
the average annual air temperature is 42 to 45 degrees
F, and the average frost-free period is 90 to 110 days.

Typically, the surface layer is dark grayish brown
sandy loam 21 inches thick. The upper 21 inches of the
subsoil is dark grayish brown and light reddish brown
clay loam, the next 11 inches is reddish brown clay, and
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the lower 10 inches is reddish brown clay loam. The
substratum to a depth of 75 inches or more is reddish
brown clay loam.

Included in this unit are small areas of Brycan and
Moreno soils near the edge of mapped areas; Hesperus
and Kinesava loam scattered throughout the unit;
Krakon, Dargol, and Firo soils on low hills and in the
steeper areas near the edge of mapped areas; and
Breece Variant and Holman soils and Ustifluvents
adjacent to drainageways. Included areas make up about
25 percent of the total acreage. Individual included areas
generally range from less than 1 acre to 3 acres in size.

Permeability of the Kinesava soil is moderately rapid in
the upper part of the profile and slow in the lower part.
Available water capacity is high. Effective rooting depth
is 75 inches or more. Runoff is medium, and the hazard
of water erosion is moderate. The hazard of soil blowing
is high.

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
The main crops are pasture, wheat, corn, and grass and
legume hay. A few areas have been used for Christmas
tree production or have a potential for this use. Some
areas are used for recreation and urban development.

The potential natural plant community on this unit is
mainly mountain muhly, prairie junegrass, Arizona fescue,
little bluestem, western wheatgrass, and
needleandthread. As the potential natural plant
community deteriorates, the desirable forage plants such
as mountain muhly, prairie junegrass, and Arizona fescue
decrease and there is an increase in blue grama, ring
muhly, Gambel oak, sagewort, and cinguefoils, which
normally occur in small amounts in the potential natural
plant community. Sleepygrass readily invades.
Ponderosa pine from the adjacent woodland soils readily
increases or invades this soil. In some areas dense
stands of ponderosa pine have become established. A
limited wood crop can be produced in these areas if
proper woodland management is used.

Grazing management should be designed to increase
the productivity and reproduction of mountain muhly,
Arizona fescue, and prairie junegrass. Grazing should be
delayed until the soil in this unit is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

This unit is suited to such rangeland management
practices as mechanical treatment and rangeland
seeding. Adapted plants suitable for seeding include
improved varieties of Arizona fescue, mountain muhly,
and prairie junegrass. Sageworts, Gambel oak, and
cinquefoils can be controlled by hand operations or by
chemicals. Practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, watering facilities, and earthen
ponds are suited to this unit. Other management
practices suitable for use on this unit are proper grazing
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use, deferred grazing, rotation grazing, and spraying for
brush management.

Forage production is less in areas where a central
gully has formed as a result of erosion.

The average annual production of air-dry vegetation on
this unit ranges from 1,500 pounds per acre in favorable
years to 800 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of water erosion. Irrigation water
should be applied at a rate that insures optimal
production without increasing deep percolation, runoff,
and water erosion. Line ditches or irrigation pipelines to
reduce water loss by seepage.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain good soil tilth and organic matter content.
Tillage should be kept to a minimum. Terracing and
contour farming reduce runoff and the risk of water
erosion and help to conserve moisture. If irrigation is not
used, crops that are tolerant of drought are best suited.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

This unit is 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 water erosion. Periodic mowing
and clipping help to maintain uniform growth, discourage
selective grazing, and reduce clumpy growth. Fertilization
helps to maintain or increase yields. Most crops, except
legumes, respond to nitrogen. Legumes respond to
phosphorus.

This unit is suited to Christmas tree production. The
main limitation is the increased risk of water erosion
when the soil is tilled for planting. A dependable supply
of supplemental water is needed to establish seedlings
during -periods of low rainfall. Trees grown for Christmas
trees will require pruning yearly to form a dense, conical
shape. Trees suited to Christmas tree production on this
unit are Scotch pine and blue spruce.

This unit is well suited to recreational development. It
is limited mainly by slope in some areas.

This unit is suited to urban development. It is limited
mainly by a high shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.
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Kb—Kinesava loam, 1 to 3 percent slopes. This
deep, well drained soil is in alluvial mountain valleys. It
formed in alluvial sediment derived from various kinds of
rock. Areas are irregular in shape and are 5 to 100 acres
in size. The vegetation in areas not cultivated is mainly
grass. Elevation is 7,200 to 8,500 feet. The average
annual precipitation is 16 to 18 inches, the average
annual air temperature is 41 to 45 degrees F, and the
average frost-free period is 90 to 110 days.

Typically, the upper 20 inches of the surface layer is
dark brown loam and the lower 9 inches is dark grayish
brown loam. The upper 9 inches of the subsoil is grayish
brown clay loam, the next 22 inches is grayish brown
and light brownish gray clay, and the lower part to a
depth of 70 inches or more is reddish yellow clay loam.

Included in this unit are small areas of Brycan,
Ceboya, and Moreno soils near the edge of mapped
areas, Hesperus and Kinesava sandy loams scattered
throughout the unit, and Holman and Breece Variant
soils and Ustifluvents along drainageways. Included
areas make up about 20 percent of the total acreage.
Individual areas of included soils are generally less than
1 to 3 acres in size.

Permeability of the Kinesava soil is moderate in the
upper part and slow in the lower part. Available water
capacity is very high. Effective rooting depth is 70 inches
or more. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is
moderate.

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated and nonirrigated
cropland. The main crops are pasture, wheat, corn, and
grass and legume hay. A few areas have been used for
Christmas tree production or have a potential for this
use. Some areas are used for recreational and urban
development.

The potential natural plant community on this unit is
mainly mountain muhly, Arizona fescue, mountain brome,
pine dropseed, and western wheatgrass. As the potential
natural plant community deteriorates, the desirable
forage plants decrease and there is an increase in
pingue, cinquefoil, blue grama, and sageworts that
normally occur in small amounts in the potential natural
plant community. Kentucky bluegrass and sleepygrass
readily invade. Ponderosa pine from the adjacent
woodland soils readily increases or invades.

Grazing management should be designed to increase
the productivity and reproduction of mountain muhly,
Arizona fescue, and mountain brome. Grazing should be
delayed until the soil in this unit is firm and the more
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

This unit is suited to such rangeland management
practices as mechanical treatment and rangeland
seeding. Adapted species suitable for seeding include
improved varieties of Arizona fescue, mountain brome,
and mountain muhly. Sageworts and cinquefoil can be
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controlled by hand operations or by chemicals. Practices
that facilitate rangeland management such as installation
of fences, pipelines for providing water for livestock,
watering facilities, and earthen ponds are suited to this
unit. Other management practices suitable for use on
this unit are proper grazing use, deferred grazing,
rotation grazing, and spraying for brush management.

Forage production is reduced in areas where a central
gully has formed as a result of water erosion.

The average annual production of air-dry vegetation on
this unit ranges from 2,300 pounds per acre in favorable
years to 1,200 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlied application of water, reduces runoff,
and minimizes the risk of erosion. Irrigation water needs
to be applied at a rate that insures optimum production
without increasing deep percolation, runoff, and erosion.
Line ditches or install irrigation pipelines to reduce water
loss by seepage.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain soil tilth and organic matter content. Tillage
should be kept to a minimum. Unless this unit is
irrigated, crops that are tolerant of drought are best
suited. Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

This unit 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. Periodic
mowing and clipping help to maintain or increase yields.
Most crops, except legumes, respond to nitrogen;
legumes respond to phosphorus.

This unit is suitable for Christmas tree production. The
main limitation is the increased risk of erosion when the
soil is tilled for planting. A dependable supply of
supplemental water is needed to establish seedlings
during periods of low rainfall. Trees grown for Christmas
trees require pruning yearly to form a dense conical
shape. Trees suited to Christmas tree production on this
unit are Scotch pine and blue spruce.

This unit is well suited to recreational development. It
has few limitations.

This unit is suited to urban development. It is limited
mainly by a high shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling with material that
has low shrink-swell potential.
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KR—Krakon-Rock outcrop complex, hilly. This map
unit is on mountainsides and foothills. Slope is 5 to 25
percent. Areas are irregular in shape and are 20 to 300
acres in size. The native vegetation is mainly oak, but
grass is in open areas. Elevation is 7,500 to 9,000 feet.
The average annual precipitation is 16 to 20 inches, the
average annual air temperature is 42 to 46 degrees F,
and the average frost-free period is 85 to 110 days.

This unit is 55 percent Krakon clay loam, 5 to 25
percent slopes, and 25 percent Rock outcrop. The
Krakon soil is throughout the unit, and Rock outcrop
occurs as ledges, sheets, and ridges throughout the unit.
The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Breece Variant,
Brycan, Hesperus, Holman, Kinesava, and Moreno soils
in narrow valleys. Also included are small areas of
Dargol, Etoe, Firo, Fuera, and Vamer soils and
Eutroboralfs near the edge of mapped areas. Included
areas make up about 20 percent of the total acreage.

The Krakon soil is shallow and well drained. It formed
in mixed material derived dominantly from shale.
Typically, the surface layer is very dark gray clay loam 6
inches thick. The next layer is very dark gray clay loam 8
inches thick. The upper 3 inches of the substratum is
black and dark grayish brown clayey shale, and the
lower part to a depth of 60 inches or more is black and
dark grayish brown shale with thin strata of mudstone
and calcareous limestone.

Permeability of the Krakon soil is moderately slow.
Available water capacity is very low. Effective rooting
depth is 8 to 20 inches. Runoff is rapid, and the hazard
of water erosion is high. The hazard of soil blowing is
moderate.

Rock outcrop is exposed areas of shale that supports
little if any vegetation.

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreational and urban development.

The included Breece Variant, Brycan, Hesperus,
Holman, Kinesava, and Moreno soils receive extra runoff
from adjacent areas and are in the less sloping areas of
this unit; therefore, they have the potential to be major
forage producers in this unit.

The potential natural plant community on this unit is
mainly Gambel oak, mountain muhly, Arizona fescue,
western wheatgrass, mountainmahogany, prairie
junegrass, and serviceberry. As the potential natural
plant community deteriorates, the desirable forage plants
such as Arizona fescue, western wheatgrass, and prairie
junegrass decrease and there is an increase in Gambel
oak, blue grama, threeawn, sleepygrass, cinquefoil, and
Rocky Mountain juniper, which normally occur in small
amounts in the potential natural plant community. Ring
muhly, pingue, rabbitbrush, and Kentucky biuegrass
easily invade. Grazing management should be designed
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to increase the vigor, productivity, and reproduction of
Arizona fescue, western wheatgrass, and prairie
junegrass.

Mechanical treatment practices are not practical
because of slope and the depth to shale in the Krakon
soil. Practices that facilitate rangeland management such
as fencing and providing livestock watering facilities are
difficult to apply on this unit because of the shallow
depth to shale and the areas of Rock outcrop. Effective
livestock distribution can be accomplished by proper
placement of fences, wells, pipelines, tanks, and salt.
This unit is limited for livestock watering ponds and other
water impoundments because of the seepage potential.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

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.

This unit is poorly suited to recreational and urban
development. The main limitations are shallow soil
depth, the areas of Rock outcrop, and slope.

La—La Brier silty clay loam, 0 to 3 percent slopes.
This deep, well drained soil is in concave areas on valley
sides, on flood plains, and in swales. It formed in
alluvium derived dominantly from sandstone and basalt.
Areas are long and narrow in shape and are 10 to 100
acres in size. The vegetation in areas not cultivated is
mainly grass. Elevation is 5,500 to 7,500 feet. The
average annual precipitation is 14 to 18 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 160 days.

Typically, the surface layer is brown silty clay loam 6
inches thick. The upper 30 inches of the subsoil is brown
clay, and the lower 14 inches is pinkish gray clay loam.
The substratum to a depth of 60 inches or more is
pinkish gray clay loam.

Included in this unit are small areas of Manzano and
Vermejo soils near the edge of mapped areas, Partri and
Swastika soils near the edge of mapped areas on the
upper part of side slopes, Torreon soils on the upper
part of side slopes in the vicinity of Maxson Crater, and
Ustifluvents on the lower flood plains along
drainageways. Included areas make up about 15 percent
of the total acreage. Individual areas of included soils
are generally less than 1 to 3 acres in size.

Permeability of the La Brier soil is very slow. Available
water capacity is very high. Effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is slight. The hazard of soil blowing is moderate.
This soil is subject to rare periods of flooding.

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated and nonirrigated
cropland. The main crops are pasture, wheat, corn, and
grass and legume hay. Some areas are used for
recreational and urban development.
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The potential natural plant community on this unit is
mainly alkali sacaton, western wheatgrass, vine-
mesquite, galleta, and blue grama. As the potential
natural plant community deteriorates, western
wheatgrass, vine-mesquite, and galleta decrease and the
blue grama forms a dense, low turf. Species that occur
in the potential natural plant community in smaller
amounts such as mat mubhly, ring muhly, and threeawn
increase and sleepygrass and rabbitbrush invade.
Grazing management should be designed to increase
the vigor, productivity, and reproduction of western
wheatgrass, vine-mesquite, and alkali sacaton.

Rangeland seeding is a suitable practice. Adapted
species suitable for seeding include improved varieties of
western wheatgrass, blue grama, vine-mesquite, and
alkali sacaton. Practices that facilitate rangeland
management such as installation of fences, providing
livestock watering facilities, and earthen ponds are suited
to this unit. This unit is suited to such rangeland
management practices as mechanical brush
management. Other suitable management practices are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

Forage production is reduced in areas where a central
gully has formed as a result of water erosion.

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.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion and rare periods of flooding during high
rainfall. For maximum production of most crops. irrigation
is required in spring, summer, and fall. Furrow, border,
corrugation, and sprinkler irrigation systems are suited to
this unit. Sprinkler irrigation is the most suitable method.
It permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion.
Irrigation water needs to be applied at a rate that insures
optimum production without increasing runoff and
erosion.

Unless the unit is irrigated, crops that are tolerant of
drought are best suited. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain soil
tilth and organic matter content. Rare periods of flooding
can occur during periods of high rainfall and runoff.
Tillage should be kept to a minimum.

This unit is suited to hay and pasture. Periodic mowing
and clipping help to maintain uniform growth, discourage
selective grazing, and reduce clumpy growth. Proper
grazing practices, weed control, and fertilizer are needed
to insure maximum quality of forage. Most crops, except
legumes, respond to nitrogen; lequmes respond to
phosphorus.
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Under normal conditions, the water table in this unit is
at a depth of more than 6 feet. Irrigation water should be
applied carefully to prevent the buildup of a high water
table. Seepage from irrigation ditches can also contribute
to a rise in the level of the water table. Line ditches or
install irrigation pipelines to reduce water loss by
seepage.

This unit is suited to recreational development. It is
limited mainly by very slow permeability and rare periods
of flooding.

This unit is poorly suited to urban development. The
main limitations are a high shrink-swell potential during
alternate periods of wetting and drying and the rare
periods of flooding. The effects of shrinking and swelling
can be minimized by using proper engineering designs
and by backfilling with material that has low shrink-swell
potential.

LM-—Litle-Mion association, moderately sloping.
This map unit is on upland hillsides and along ridges.
Slope is 3 to 15 percent. Areas are irregular in shape
and are 40 to 640 acres in size. The native vegetation is
mainly grass. Elevation is 5,800 to 7,200 feet. The
average annual precipitation is 14 to 18 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 160 days.

This unit is 45 percent Litle clay loam, 3 to 9 percent
slopes, and 30 percent Mion silty clay loam, 3 to 15
percent slopes. The Litle soil is on the lower, less
sloping hillsides, and the Mion soil is on the steeper
hillsides and along ridges.

Included in this unit are small areas of Colmor and
Swastika soils at the base of hills near the edge of
mapped areas, Mion flaggy silt loam and Mion very
flaggy silt loam scattered throughout the unit on the
upper part of hillsides, Penrose and Penrose Variant
soils near the edge of mapped areas, Rock outcrop
scattered throughout the unit, Tinaja soils on terrace
remnants along drainageways, and Vermejo soils in
swales. Included areas make up about 25 percent of the
total acreage.

The Litle soil is moderatély deep and well drained. It
formed in residuum derived from shale. Typically, the
surface layer is grayish brown clay loam 6 inches thick.
The subsoil is grayish brown clay 19 inches thick. The
substratum is grayish brown silty clay 11 inches thick
over grayish brown and pale brown, calcareous shale.

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

The Mion soil is shallow and well drained. It formed in
fine textured material derived dominantly from shale.
Typically, the surface layer is grayish brown silty clay
loam 4 inches thick. The underlying material is light olive
brown clay 11 inches thick. Light olive brown and olive
brown, calcareous shale is at a depth of 15 inches.
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Permeability of the Mion soil is very slow. Available
water capacity is very low. Effective rooting depth is 10
to 20 inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is high.

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreational and urban development.

The included Colmor, Swastika, and Vermejo soils
receive extra runoff from adjacent higher lying areas of
this unit; therefore, they have the potential to be major
forage producers in this unit.

The potential natural plant community on the Litle soil
is mainly blue grama, western wheatgrass, galleta, alkali
sacaton, and sideoats grama. As the potential natural
plant community deteriorates, these plants decrease and
the blue grama forms a dense, low turf. Plants that occur
in the potential natural plant community in smaller
amounts such as ring muhly, threeawn, broom
snakeweed, and pricklypear increase and oneseed
juniper and cholla invade. Grazing management should
be designed to increase the vigor, productiviiy, and
reproduction of western wheatgrass, blue grama, and
alkali sacaton.

The Litle soil has limited suitability for rangeland
management practices such as rangeland seeding and
mechanical brush management because of the hazard of
water erosion. Management of oneseed juniper and
cholla can be controlled by hand operations or by
chemicals. Effective livestock distribution can be
accomplished by proper placement of fences, wells,
pipelines for providing stock water, tanks, and salt. This
soil is limited for livestock watering ponds and other
water impoundments because of the shale at a depth of
20 to 40 inches.

The potential natural plant community on the Mion soil
is mainly sideoais grama, blue grama, little bluestem,
and New Mexico feathergrass. As the potential natural
plant community deteriorates, sideoats grama and New
Mexico feathergrass decrease and the blue grama forms
a dense, low turf. Plants that occur in the potential
natural plant community in smaller amounts such as
threeawn, ring mulhy, broom snakeweed, and oneseed
juniper increase. Grazing management should be
designed to increase the vigor, productivity, and
reproduction of sideoats grama, little bluestem, and New
Mexico feathergrass.

Loss of the surface layer results in a severe decrease
in productivity and in the potential of the Mion soil to
produce plants suitable for grazing. The Mion soil is
poorly suited to such rangeland management practices
as rangeland seeding and mechanical brush
management because of the shale at a depth of 10 to
20 inches. Oneseed juniper can be controlled by hand
operation or by chemicals. Practices that facilitate
rangeland management such as fencing and pipelines
for providing stock water are difficult to apply on the

55

Mion soil because of the shale at a depth of 10 to 20
inches.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

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

The average annual production of air-dry vegetation on
the Mion soil ranges from 1,000 pounds per acre in
favorable years to 400 pounds in unfavorable years.

The Litle soil is suited to recreational development. It
is limited mainly by the clayey texture of the soil. The
Mion soil is poorly suited to recreational development. It
is limited mainly by shale at a depth of 10 to 20 inches.

The Litle soil is suited to urban development. The main
limitations are shale at a depth of 20 to 40 inches and a
high shrink-swell potential during alternate periods of
wetting and drying. The Mion soil is poorly suited to
urban development. It is limited mainly by shale at a
depth of 10 to 20 inches and a high shrink-swell
potential. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling excavations with material that has low shrink-
swell potential.

MA—Maes-Etoe complex, hilly. This map unit is on
mountainsides and benches. Slope is 5 to 25 percent.
Areas are irregular in shape and are 80 to 640 acres in
size. The native vegetation is mainly conifers. Elevation
is 8,000 to 10,000 feet. The average annual precipitation
is 19 to 26 inches, the average annual air temperature is
38 to 44 degrees F, and the average frost-free period is
less than 90 days.

This unit is 40 percent Maes cobbly loam and 40
percent Etoe very cobbly sandy loam. The Maes soil is
at the higher elevations, and the Etoe soil is at the lower
elevations. The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Cundiyo soils
near the edge of mapped areas at the higher elevations;
Etoe cobbly loam, Maes very cobbly loam, and Rock
outcrop scattered throughout the unit; Holman soils in
the lower lying, narrow valleys; Moreno and Brycan soils
in the higher lying, narrow valleys; and Rocio, Dargol,
and Fuera soils near the edge of mapped areas at the
lower elevations. Included areas make up about 20
percent of the total acreage.

The Maes soil is deep and well drained. It formed in
mixed material derived dominantly from sandstone and
shale. Typically, the surface layer is dark brown cobbly
loam 5 inches thick. The subsurface layer is light
yellowish brown cobbly sandy loam 19 inches thick. The
upper 11 inches of the subsoil is brownish yellow very
cobbly sandy clay, the next 9 inches is light yellowish
brown very cobbly clay loam, and the lower 12 inches is
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brownish yellow very cobbly sandy clay loam. The
substratum to a depth of 60 inches or more is very pale
brown very cobbly loam.

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

The Etoe soil is deep and well drained. it formed in
alluvial and colluvial material derived dominantly from
sandstone and shale. Typically, the surface layer is
brown very cobbly sandy loam 6 inches thick. The upper
14 inches of the subsurface layer is very pale brown very
cobbly sandy loam, and the lower 13 inches is light
yellowish brown very cobbly sandy loam. The upper 13
inches of the subsoil is pale brown very cobbly sandy
clay loam, and the lower part to a depth of 60 inches or
more is brownish yellow very cobbly sandy clay loam.

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

This unit is used mainly as woodland, wildlife habitat,
and watershed. A few areas where understory vegetation
is present are used for livestock grazing. Some areas are
used for recreational and urban development.

This unit is suited to the production of Douglas-fir,
white fir, and ponderosa pine for timber and Christmas
trees. The site index for Douglas-fir ranges from 62 to
70. On the basis of 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 53 cubic feet or 174
board feet (International rule) per acre.

The main concerns for producing and harvesting
timber on this unit are a hazard of water erosion,
equipment limitations, and plant competition. Minimizing
the risk of water erosion is essential in harvesting timber.
Proper design of road drainage systems and care in the
placement of culverts help to control water erosion. Spoil
from excavations is subject to rill and gully erosion and
to sloughing. The steepness of slope in some areas
limits the kinds of equipment that can be used in forest
management; however, conventional methods of
harvesting timber can normally be used. Cobbles on the
surface can interfere with felling, yarding, and other
operations involving the use of equipment. Among the
trees that are suitable for planting are Douglas-fir and
white fir.

Competing vegetation can be controlled by properly
preparing the site and by spraying, cutting, or girdling to
eliminate unwanted weeds, brush, or trees. An
undisturbed buffer or filter strip should be left along all
watercourses to reduce sedimentation and maintain
water quality.

Soil Survey

This unit is poorly suited to recreational development.
It is limited mainly by cobbles on the surface and slope.

The Maes soil is poorly suited to urban development.
The main limitations are slope, cobbles on the surface
and in the soil, and a moderate shrink-swell potential
during alternate periods of wetting and drying. The
effects of shrinking and swelling can be minimized by
using proper engineering designs and by backfilling
excavations with material that has low shrink-swell
potential. The Etoe soil is poorly suited to urban
development. The main limitations are slope and cobbles
on the surface and in the soil.

MB—Maes-Etoe complex, extremely steep. This
map unit is on mountainsides and benches. Slope is 30
to 70 percent. Areas are irregular in shape and are 80 to
640 acres in size. The native vegetation is mainly
conifers. Elevation is 8,000 to 10,000 feet. The average
annual precipitation is 18 to 26 inches, the average
annual air temperature is 38 to 44 degrees F, and the
average frost-free period is less than 90 days.

This unit is 40 percent Maes very cobbly loam and 35
percent Etoe cobbly loam. The Maes soil is at the higher
elevations, and the Etoe soil is at the lower elevations.
The components of this unit are so intricately
intermingled that it was not practical to map them
separately at the scale used.

Included in this unit are small areas of Cundiyo soils
near the edge of mapped areas at the higher elevations;
Etoe very cobbly sandy loam, Maes cobbly loam, and
Rock outcrop scattered throughout the unit; Holman soils
in the lower narrow valleys; Moreno and Brycan soils in
the higher narrow valleys; and Rocio, Dargol, and Fuera
soils near the edge of mapped areas at the lower
elevations. Included areas make up about 25 percent of
the total acreage.

The Maes soil is deep and well drained. It formed in
mixed material derived dominantly from sandstone and
shale. Typically, the surface is covered with a mat of
decomposing forest litter 2 inches thick. The surface
layer is dark grayish brown very cobbly loam 1 inch thick.
The subsurface layer is light yellowish brown very cobbly
sandy loam 16 inches thick. The upper 7 inches of the
subsoil is pale brown very cobbly loam, the next 10
inches is pale brown very cobbly sandy loam and yellow
very cobbly sandy clay, and the lower part to a depth of
60 inches or more is pale brown and brownish yellow
very cobbly sandy clay.

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

The Etoe soil is deep and well drained. it formed in
alluvial and colluvial material derived dominantly from
sandstone and shale. Typically, the surface layer is
grayish brown cobbly loam 5 inches thick. The upper 15
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inches of the subsurface layer is brown very cobbly
sandy loam, and the lower 12 inches is pale brown very
cobbly sandy loam. The upper 11 inches of the subsoil is
pale brown very cobbly sandy clay loam, the next 7
inches is very pale brown very cobbly sandy clay loam,
and the lower part to a depth of 60 inches or more is
light brownish gray very cobbly sandy loam.

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

This unit is used mainly for wildlife habitat, as
watershed, and as woodland in the less sloping areas.
Some areas are used for recreational and urban
development.

This unit is suited to the production of Douglas-fir,
white fir, ponderosa pine, and Englemann spruce for
timber and Christmas tree production. The site index for
Douglas-fir ranges from 62 to 65. On the basis of 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 4,025 or 18,300 board
feet (International rule, 1/8-inch kerf). At the culmination
of the mean annual increment (CMAI), production is 45
cubic feet or 176 board feet (International rule) per acre.

The main concerns for producing and harvesting
timber on this unit are the hazard of water erosion,
equipment limitations, a hazard of windthrow, and plant
competition. Minimizing the risk of water erosion is
essential in harvesting timber. Proper design of road
drainage systems and care in the placement of culverts
help to control water erosion. Spoil from excavations is
subject to rill and gully erosion and to sloughing. The
steepness of slope limits the kinds of equipment that can
be used in forest management. Cobbles on the surface
can interfere with felling, yarding, and other operations
involving the use of equipment. Trees commonly are
subject to windthrow. Seedlings are subject to moderate
mortality rates because of exposure, the density of the
canopy, and the high content of rock fragments in the
soil. An undisturbed buffer or filter strip should be left
along all watercourses to reduce sedimentation and
maintain water quality.

This unit is poorly suited to recreational development.
It is limited mainly by cobbles on the surface and slope.

The Maes soil is poorly suited to urban development.
The main limitations are slope, cobbles on the surface
and in the soil, and a moderate shrink-swell potential
during alternate periods of wetting and drying. The
effects of shrinking and swelling can be minimized by
using proper engineering designs and by backfilling
excavations with material that has low shrink-swell
potential. The Etoe soil is poorly suited to urban
development. The main limitations are slope and cobbles
on the surface and in the soil.
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Mc—Manzano loam, 1 to 3 percent slopes. This
deep, well drained soil is on valley floors, stream
terraces, and lower side slopes and along drainageways.
It formed in alluvial sediment of mixed origin. Areas are
long and narrow in shape and are 10 to 100 acres in
size. The vegetation in areas not cultivated is mainly
grass. Elevation is 5,000 to 7,400 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 48 to 52 degrees F, and the
average frost-free period is 140 to 160 days.

Typically, the surface layer is dark brown loam 9
inches thick. The upper 15 inches of the subsoil is brown
clay loam, and the lower 11 inches is pinkish gray silt
loam. The substratum to a depth of 60 inches or more is
light reddish brown loam.

Included in this unit are small areas of La Brier soils in
depressional areas, Partri soils on the upper part of side
slopes and near the edge of mapped areas, and
Ustifluvents along perennial streams and drainageways.
Included areas make up about 20 percent of the total
acreage. Individual included areas generally range from
less than 1 acre to 3 acres in size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
The main crops are pasture, wheat, corn, and grass and
legume hay. Some areas are used for recreational and
urban development.

The potential natural plant community on this unit is
mainly alkali sacaton, western wheatgrass, vine-
mesquite, galleta, and blue grama. As the potential
natural plant community deteriorates, western
wheatgrass and vine-mesquite decrease and the blue
grama forms a dense, low turf. Plants that occur in the
potential natural plant community in smaller amounts
such as mat muhly, ring muhly, and threeawn increase,
and sleepygrass and rabbitbrush invade. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass,
vine-mesquite, and alkali sacaton.

Rangeland seeding is a suitable practice. Adapted
plants suitable for seeding include improved varieties of
western wheatgrass, vine-mesquite, blue grama, and
alkali sacaton. This unit is suited to such rangeland
management practices as mechanical treatment and
mechanical brush control. Effective livestock distribution
can be accomplished by proper placement of fences,
wells, pipelines for providing stock water, tanks, and salt.
Other management practices suitable for use on this unit
are proper grazing use, deferred grazing, rotation
grazing, and spraying for brush management.
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Forage production is less in areas where a central
gully has formed as a result of water erosion.

The average annual production of air-dry vegetation on
this unit ranges from 3,000 pounds per acre in favorable
years to 1,500 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing,
water erosion, and rare periods of flooding during rainfall.
For maximum production of most crops, irrigation is
required in spring, summer, and fall. Furrow, border,
corrugation, and sprinkler irrigation systems are suited to
this unit. Sprinkler irrigation is the most suitable method
of applying water. Use of this method permits the even,
controlled application of water, reduces runoff, and
minimizes the risk of erosion. Irrigation water should be
applied at a rate that insures optimal production without
increasing deep percolation, runoff, and erosion.

If irrigation is not used, crops that are tolerant of
drought are best suited. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain good
soil tilth and organic matter content. Rare periods of
flooding can occur. Tillage should be kept to a minimum.

This unit is suited to hay and pasture. Periodic mowing
and clipping help to maintain uniform growth, discourage
selective grazing, and reduce clumpy growth. Proper
grazing practices, weed control, and fertilizer are needed
to insure maximum quality of forage. Most crops, except
legumes, respond to nitrogen; legumes respond to
phosphorus.

The water table in this unit is at a depth of more than
6 feet under normal conditions. Irrigation water should be
applied carefully to prevent the buildup of a high water
table. Seepage from irrigation ditches can also contribute
to a rise in the level of the water table. Line ditches or
install irrigation pipelines to reduce water loss by
seepage.

This unit is poorly suited to recreational development.
It is limited mainly by rare periods of flooding.

This unit is poorly suited to urban development. The
main limitations are rare periods of flooding and a
moderate shrink-swell potential during alternate periods
of wetting and drying. The effects of shrinking and
swelling can be minimized by using proper engineering
designs and by backfilling excavations with material that
has low shrink-swell potential.

MD—Mion-Llitle-Rock outcrop complex, very steep.
This map unit is on hillsides and along ridges. Siope is 5
to 35 percent. Areas are long and narrow and are 40 to
320 acres in size. The native vegetation is mainly grass
and scattered oneseed juniper. Elevation is 5,800 to
7,200 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 48 to 52
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degrees F, and the average frost-free period is 140 to
160 days.

This unit is 45 percent Mion very flaggy silt loam, 10 to
35 percent slopes; 25 percent Litle clay loam, 5 to 9
percent slopes; and 15 percent Rock outcrop. The Mion
soil is on the upper part of hillsides and along ridges, the
Litle soil is on lower hillsides, and Rock outcrop occurs
as ledges, sheets, and short vertical escarpments. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Colmor and
Swastika soils below hills near the edge of mapped
areas, Mion silty clay loam and Mion flaggy silty clay
loam scattered on the upper part of hillsides throughout
the unit, Penrose and Penrose Variant soils near the
edge of mapped areas and on small mesa tops, and
Vermejo soils in swales and narrow valleys. Included
areas make up about 15 percent of the total acreage.

The Mion soil is shallow and well drained. It formed in
fine textured material derived dominantly from shale.
Typically, the surface layer is yellowish brown very flaggy
silt loam 4 inches thick. The next layer is yellowish
brown flaggy silty clay 10 inches thick. Light yellowish
brown and pale brown, calcareous shale is at a depth of
14 inches.

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

The Litle soil is moderately deep and well drained. It
formed in residuum derived from shale. Typically, the
surface layer is grayish brown clay loam 6 inches thick.
The subsoil is grayish brown clay 26 inches thick.
Grayish brown and pale brown, calcareous shale is at a
depth of 32 inches.

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

Rock outcrop is exposed areas of shale that supports
little if any vegetation.

This unit is used mainly for livestock grazing in the
less sloping open areas, for wildlife habitat, and as
watershed. Some areas are used as a source of
firewood and fenceposts, and other areas are used for
recreational and urban development.

The included Colmor, Swastika, and Vermejo soils
receive extra runoff from adjacent higher lying areas of
this unit; therefore, they have the potential to be major
torage producers in this unit.

The potential natural plant community on the Mion soil
is mainly blue grama, sideoats grama, and little bluestem
with a scattered overstory of oneseed juniper. As the
potential natural plant community deteriorates, sideoats
grama and little bluestem decrease and the blue grama
forms a dense, low turf. Plants that occur in the potential



Mora County Area, New Mexico

natural plant community in smaller amounts such as ring
muhly, oneseed juniper, Gambel oak, and broom
snakeweed increase. Grazing management should be
designed to increase the vigor, productivity, and
reproduction of sideoats grama, little bluestem, and blue
grama.

Loss of the surface layer results in a severe decrease
in productivity and in the potential of the Mion soil to
produce plants suitable for grazing. The Mion soil is
poorly suited to such rangeland management practices
as rangeland seeding and mechanical brush
management because of slope and shallow soil depth.

The potential natural plant community on the Litle soil
is mainly blue grama, western wheatgrass, alkali
sacaton, and galleta. As the potential natural plant
community deteriorates, western wheatgrass, alkali
sacaton, and galleta decrease and the blue grama forms
a dense, low turf. Plants that occur in the potential
natural plant community in smaller amounts such as ring
muhly, threeawn, and broom snakeweed increase, and
oneseed juniper and Gambel oak invade. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass,
alkali sacaton, and blue grama.

The Litle soil has limited suitability for rangeland
management practices such as rangeland seeding and
mechanical treatment because the hazard of erosion is
high in the steeper areas when the soil is tilled. Oneseed
juniper and Gambel oak can be controlled by hand
* operations or by chemicals. Practices that facilitate
rangeland management such as installation of pipelines
for providing stock water, livestock watering facilities,
and wells are difficult to apply on the Litle soil because
of the shale at a depth of 20 to 40 inches. Slope limits
access by livestock, which resuits in overgrazing of the
less sloping areas. Effective livestock distribution can be
accomplished by proper placement of fences, wells,
pipelines, tanks, and salt.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

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

The average annual production of air-dry vegetation on
the Litle soil ranges from 1,200 pounds per acre in
favorable years to 650 pounds in unfavorable years.

The Mion soil is poorly suited to recreational
development. It is limited mainly by shale at a depth of
10 to 20 inches, flagstones on the surface, and slope.
The Litle soil is suited to recreational development. It is
limited mainly by the clayey texture of the soil.

This unit is poorly suited to urban development. The
main limitations of the Mion soil are shale at a depth of
10 to 20 inches and flagstones on the surface. The main
limitations of the Litle soil are shale at a depth of 20 to
40 inches and a high shrink-swell potential during
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alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

ME—Mion-Litle-Rock outcrop association, very
steep. This map unit is on hillsides and along ridges.
Slope is 5 to 35 percent. Areas are long and narrow and
are 40 to 320 acres in size. The native vegetation is
mainly grass. Elevation is 5,800 to 7,200 feet. The
average annual precipitation is 14 to 18 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 160 days.

This unit is 45 percent Mion flaggy silt loam, 10 to 35
percent slopes; 25 percent Litle clay loam, 5 to 9
percent slopes; and 15 percent Rock outcrop. The Mion
soil is on the upper part of hillsides and along ridges, the
Litle soil is on the lower part of hillsides, and Rock
outcrop occurs as ledges, sheets, and short vertical
escarpments.

Included in this unit are small areas of Colmor and
Swastika soils at the base of hills near the edge of
mapped areas, Mion silty clay loam and Mion very flaggy
silt loam scattered throughout the unit on the upper part
of hilisides, Penrose and Penrose Variant soils near the
edge of mapped areas and on small mesa tops, and
Vermejo soils in swales and narrow valleys. Included
areas make up about 15 percent of the total acreage.

The Mion soil is shallow and well drained. It formed in
fine textured material derived dominantly from shale.
Typically, the surface layer is dark grayish brown flaggy
silt loam 4 inches thick. The underlying layer is grayish
brown flaggy clay 12 inches thick. Gray, calcareous
shale is at a depth of 16 inches.

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

The Litle soil is moderately deep and well drained. It
formed in residuum derived from shale. Typically, the
surface layer is grayish brown clay loam 5 inches thick.
The subsoil is grayish brown silty clay loam and silty clay
25 inches thick. The substratum is light grayish brown
silty clay 6 inches thick over grayish brown, calcareous
shale.

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

Rock outcrop is exposed areas of shale that supports
little if any vegetation.

This unit is used mainly for livestock grazing in the
less sloping areas, wildlife habitat, and watershed. Some
areas are used for recreational and urban development.

The included Colmor, Swastika, and Vermejo soils
receive extra runoff from adjacent higher lying areas of
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this unit; therefore, they have the potential to be major
forage producers in this unit.

The potential natural plant community on the Mion soil
is mainly blue grama, sideoats grama, little bluestem,
and galleta. As the potential natural plant community
deterioriates, sideoats grama, little bluestem, and galleta
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as threeawn, sleepygrass, and
broom snakeweed increase. Grazing management
should be designed to increase the productivity and
reproduction of sideoats grama, little bluestem, and blue
grama.

Loss of the surface layer results in a severe decrease
in productivity and in the potential of the Mion soil to
produce plants suitable for grazing. The Mion soil is
poorly suited to such rangeland management practices
as rangeland seeding or mechanical treatment because
of slope and shallow soil depth.

The potential natural plant community on the Litle soil
is mainly blue grama, western wheatgrass, alkali
sacaton, and galleta. As the potential natural plant
community deteriorates, western wheatgrass, galleta,
and alkali sacaton decrease and the blue grama forms a
dense, low turf. Plants that occur in the potential natural
plant community in smaller amounts such as ring muhly,
threeawn, broom snakeweed, and pricklypear increase.
Grazing management should be designed to increase
the vigor, productivity, and reproduction of western
wheatgrass, alkali sacaton, and blue grama.

The Litle soil has limited suitability for rangeland
management practices such as rangeland seeding and
mechanical treatment because the hazard of erosion is
high. This soil has limited suitability for livestock watering
ponds and other water impoundments because of the
shale at a depth of 20 to 40 inches.

Slope limits access by livestock, which results in
overgrazing of the less sloping areas in this unit.
Effective livestock distribution can be accomplished by
proper placement of fences, wells, pipelines for providing
stock water, tanks, and salt. Management practices
suitable for use on this unit are proper grazing use,
deferred grazing, rotation grazing, and spraying for brush
management.

The average annual production of air-dry vegetation on
the Mion soil ranges from 1,100 pounds per acre in
favorable years to 600 pounds in unfavorable years.

The average annual production of air-dry vegetation on
the Litle soil ranges from 1,200 pounds per acre in
favorable years to 650 pounds in unfavorable years.

The Mion soil is poorly suited to recreational
development. It is limited mainly by shale at a depth of
10 to 20 inches, flagstones on the surface, and slope.
The Litle soil is suited to recreational development. It is
limited mainly by the clayey texture of the soil and very
slow permeablility.
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This unit is poorly suited to urban development. The
main limitations of the Mion soil are shale at a depth of
10 to 20 inches and flagstones on the surface. The main
limitations of the Litle soil are shale at a depth of 20 to
40 inches and a high shrink-swell potential during
alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

MF—Mion-Penrose Variant-Rock outcrop complex,
very steep. This map unit is on hillsides and mesa tops
and along ridges. Slope is 3 to 45 percent. Areas are
long and narrow and are 40 to 320 acres in size. The
native vegetation is mainly grass and scattered oneseed
juniper. Elevation is 5,800 to 7,200 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 48 to 52 degrees F, and the
average frost-free period is 140 to 160 days.

This unit is 50 percent Mion very flaggy silt loam, 15 to
35 percent slopes; 20 percent Penrose Variant very
channery loam, 3 to 45 percent slopes; and 20 percent
Rock outcrop (fig. 12). The Mion soil is on the middle
and lower parts of hillsides and along ridges; the
Penrose Variant soil is on the upper part of hillsides, on
small mesa tops, and along ridges; and Rock outcrop
occurs as ledges, sheets, and short vertical
escarpments. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Colmor and
Swastika soils at the base of hills near the edge of
mapped areas; Litle soils at the base of hills; Mion flaggy
silt loam, Mion flaggy silty clay loam, and Mion silty clay
loam scattered throughout on the middle and lower parts
of hillsides; Penrose Variant channery loam and Penrose
soils throughout on the upper part of hillsides; and
Vermejo soils in swales and narrow valleys. Included
areas make up about 10 percent of the total acreage.

The Mion soil is shallow and well drained. It formed in
fine textured material derived dominantly from shale.
Typically, the surface layer is dark grayish brown very
flaggy silt loam 4 inches thick. The underlying layer is
grayish brown flaggy silty clay 12 inches thick. Grayish
brown, calcareous shale is at a depth of 16 inches.

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

The Penrose Variant soil is shallow and well drained. it
formed in calcareous material derived dominantly from
limestone with an influence of interbedded shale.
Typically, the surface layer is grayish brown very
channery loam 8 inches thick. The substratum is light
brownish gray very channery loam 10 inches thick over
light grayish brown and grayish brown, fractured
limestone with thin strata of shale.
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Figure 12.—Area of Mion-Penrose Variant-Rock outcrop complex, very steep.

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

Rock outcrop is exposed areas of limestone and shale
that support little if any vegetation.

This unit is used mainly for livestock grazing in the
less sloping open areas, for wildlife habitat, and as
watershed. Some areas are used for firewood and
fenceposts, and other areas are used for recreational
and urban development.

The included Colmor, Litle, Swastika, and Vermejo
soils receive extra runoff from adjacent higher lying
areas of this unit; therefore, they have the potential to be
major forage producers in this unit.

The potential natural plant community on this unit is
mainly blue grama, little bluestem, sideoats grama, and
New Mexico feathergrass and scattered overstory of

oneseed juniper. As the potential natural plant
community deteriorates, sideoats grama, little bluestem,
and New Mexico feathergrass decrease and the blue
grama forms a dense, low turf. Plants that occur in the
potential natural plant community in smaller amounts
such as ring muhly, oneseed juniper, Gambel oak, and
broom snakeweed increase.

Grazing management should be designed to increase
the productivity and reproduction of sideoats grama, little
bluestem, blue grama, and New Mexico feathergrass.
Loss of the surface layer results in a severe decrease in
productivity and in the potential of the unit to produce
plants suitable for grazing.

This unit is poorly suited to such rangeland
management practices as rangeland seeding and
mechanical brush management because of slope and
shallow depth to bedrock. Use of practices that facilitate
rangeland management such as installation of fences,
pipelines for providing stock water, and watering facilities



62

is difficult on this unit because of the shallow depth to
bedrock and the areas of Rock outcrop. Oneseed juniper
can be controlled by hand operations or by chemicals.
Slope limits access by livestock, which results in
overgrazing of the less sloping areas. Effective livestock
distribution can be accomplished by proper placement of
fences, wells, pipelines, tanks, and salt. Management
practices suitable for use on this unit are proper grazing
use, deferred grazing, rotation grazing, and spraying for
brush management.

The average annual production of air-dry vegetation on
this unit ranges from 1,000 pounds per acre in favorable
years to 450 pounds in unfavorable years.

This unit is poorly suited to recreational development.
The main limitations are bedrock at a depth of 10 to 20
inches, flagstones and channery fragments on the
surface, and slope.

This unit is poorly suited to urban development. The
main limitations are bedrock at a depth of 10 to 20
inches, flagstones and channery fragments on the
surface and in the soil, and the areas of Rock outcrop.

MG—Mion-Penrose Variant-Rock outcrop
assoclation, very steep. This map unit is on hillsides
and mesa tops and along ridges. Slope is 3 to 45
percent. Areas are long and narrow and are 40 to 640
acres in size. The native vegetation is mainly grass.
Elevation is 5,800 to 7,200 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 48 to 52 degrees, and the average frost-
free period is 140 to 160 days.

This unit is 50 percent Mion flaggy silt loam, 15 to 35
percent slopes; 20 percent Penrose Variant channery
loam, 3 to 45 percent slopes; and 20 percent Rock
outcrop. The Mion soil is on the middle and lower parts
of hillsides and along ridges; the Penrose Variant soil is
on the upper parts of hillsides, on small mesa tops, and
along ridges; and Rock outcrop occurs as ledges,
sheets, and short vertical escarpments.

Included in this unit are small areas of Colmor and
Swastika soils at the base of hills near the edge of
mapped areas, Litle soils at the base of hills, Mion very
flaggy silt loam and Mion silty clay loam scattered
throughout on the middle and lower parts of hillsides,
Penrose Variant very channery loam and Penrose soils
scattered throughout on the upper part or hillsides, and
Vermejo soils in swales and narrow valleys. Included
areas make up about 10 percent of the total acreage.

The Mion soil is shallow and well drained. It formed in
fine textured material derived dominantly from shale.
Typically, the surface layer is grayish brown flaggy silt
loam 3 inches thick. The underlying layer is light
brownish gray flaggy silty clay 9 inches thick. Gray,
calcareous shale is at a depth of 12 inches.

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

The Penrose Variant soil is shallow and well drained. It
formed in calcareous material derived dominantly from
limestone with an influence of interbedded shale.
Typically, the surface layer is dark grayish brown
channery loam 4 inches thick. The substratum is dark
grayish brown very channery loam 7 inches thick over
grayish brown, fractured limestone with thin strata of
shale.

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

Rock outcrop is exposed areas of limestone and shale
that support little if any vegetation.

This unit is used mainly for livestock grazing in the
less sloping areas, wildlife habitat, and watershed. Some
areas are used for recreational and urban development.

The included Colmor, Litle, Swastika, and Vermejo
soils receive extra runoff from adjacent higher lying
areas of this unit; therefore, they have the potential to be
major forage producers in this unit.

The potential natural plant community on the Mion soil
is mainly blue grama, sideoats grama, and little
bluestem. The potential natural plant community on the
Penrose Variant soil is mainly sideoats grama, blue
grama, little bluestem, and New Mexico feathergrass. As
the potential natural plant community deteriorates, little
bluestem, sideoats grama, and New Mexico feathergrass
decrease and there is an increase in ring muhly,
threeawn, and broom snakeweed, which normally occur
in small amounts in the potential natural plant
community.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of New Mexico
feathergrass, little bluestem, and sideoats grama. Loss
of the surface layer resuits in a severe decrease in
productivity and in the potential of the unit to produce
plants suitable for grazing.

Mechanical treatment is not practical because of the
flaggy or channery surface layer and slope. This unit has
limited suitability for rangeland management practices
such as installation of fences, pipelines for providing
stock water, and watering facilities because of slope and
the areas of Rock outcrop. Slope limits access by
livestock, which results in overgrazing of the less sloping
areas. Effective livestock distribution can be
accomplished by proper placement of fences, wells,
pipelines, tanks, and salt. Management practices suitable
for use on this unit are proper grazing use, deferred
grazing, rotation grazing, and spraying for brush
management.

The average annual production of air-dry vegetation on
this unit ranges from 1,100 pounds per acre in favorable
years to 600 pounds in unfavorable years.
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This unit is poorly suited to recreational development.
The main limitations are bedrock at a depth of 10 to 20
inches, flagstones and channery fragments on the
surface, and slope.

This unit is poorly suited to urban development. The
main limitations are bedrock at a depth of 10 to 20
inches, flagstones and channery fragments on the
surface and in the soil, and the areas of Rock outcrop.

Mh—Moreno loam, 3 to 8 percent slopes. This
deep, well drained soil is in alluvial mountain valleys. It
formed in fine textured alluvial sediment derived
dominantly from sandstone and shale. Areas are
irregular in shape and are 5 to 100 acres in size. The
vegetation in areas not cultivated is mainly grass.
Elevation is 7,200 to 9,000 feet. The average annual
precipitaion is 16 to 18 inches, the average annual air
temperature is 42 to 45 degrees F, and the average
frost-free period is 85 to 110 days.

Typically, the surface layer is brown loam 10 inches
thick. The upper 5 inches of the subsoil is brown light
clay loam, the next 15 inches is reddish brown clay
loam, and the lower 19 inches is brown clay. The
substratum to a depth of 60 inches or more is brown
light clay loam.’

Included in this unit are small areas of Brycan and
Hesperus soils near the edge of mapped areas; Holman
and Breece Variant soils and Ustifluvents in areas
adjacent to drainageways; and Kinesava soils in slightly
concave areas. Included areas make up about 20
percent of the total acreage. Individual included areas
generally range from less than 1 acre to 3 acres in size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
The main crops are pasture, wheat, corn, and grass and
legume hay. A few areas have been used for Christmas
tree production or have a potential for this use. Some
areas are used for recreation and urban development.

The potential natural plant community on this unit is
mainly mountain muhly, western wheatgrass, sideoats
grama, little bluestem, and prairie junegrass. As the
potential natural plant community deteriorates, the
desirable forage plants such as mountain muhly, western
wheatgrass, and prairie junegrass decrease and there is
an increase in blue grama, ring muhly, sagewort,
threeawn, and Gambel oak, which normally occur in
small amounts in the potential natural plant community.
Kentucky bluegrass, Gambel oak, sleepygrass, and
rabbitbrush readily invade.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of mountain
muhly, western wheatgrass, and prairie junegrass.
Grazing should be delayed until the soil in this unit is firm

63

and the more desirable forage plants have achieved
sufficient growth to withstand grazing pressure.

This unit is suited to such rangeland management
practices as mechanical brush management, mechanical
treatment, and rangeland seeding. Adapted plants
suitable for seeding include improved varieties of
mountain muhly, western wheatgrass, prairie junegrass,
and sideoats grama. Gambel oak and rabbitbrush can be
controlled by chemical, mechanical, or hand operations.
Practices that facilitate rangeland management such as
installation of fences, pipelines for providing stock water,
watering facilities, and earthen ponds are suited to this
unit. Other management practices suitable for use on
this unit are proper grazing use, deferred grazing,
rotation grazing, and spraying for brush management.

Forage production is less in areas where a central
gully has formed as a result of water erosion.

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

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of water erosion. Irrigation water
should be applied at a rate that insures optimal
production without increasing deep percolation, runoff,
and erosion. Line ditches or install irrigation pipelines to
reduce water loss by seepage.

Maintaining crop residue on or near the surface
reduces runoff, reduces soil blowing, and helps to
maintain good soil tilth and organic matter content.
Tillage should be kept to a minimum. Terracing and
contour farming reduce runoff and the risk of erosion
and help to conserve moisture. If irrigation is not used,
crops that are tolerant of drought are best suited.
Because precipitation is not sufficient for annual
cropping, a cropping system that includes small grain
and summer fallow is most suitable.

This unit 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. Periodic
mowing and clipping help to maintain uniform growth,
discourage selective grazing, and reduce clumpy growth.
Fertilization helps to maintain or increase yields. Most
crops, except legumes, respond to nitrogen; legumes
respond to phosphorus.

This unit is suited to Christmas tree production. The
main limitation is the hazard of water erosion on the
steeper slopes when the soil is tilled for planting. A
dependable supply of supplemental water is needed to
establish seedlings-during periods of low rainfall. Trees
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grown for Christmas trees require pruning yearly to form
a dense, conical shape. Trees suited to Christmas tree
production on this unit are Scotch pine and blue spruce.

This unit is well suited to recreational development. It
is limited mainly by slope.

This unit is suited to urban development. It is limited
mainly by a moderate shrink-swell potential during
alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

Mo—Moreno loam, 8 to 15 percent slopes. This
deep, well drained soil is in alluvial mountain valleys. It
formed in fine textured alluvial sediment derived
dominantly from sandstone and shale. Areas are long
and narrow and are 5 to 100 acres in size. The
vegetation in areas not cultivated is mainly grass.
Elevation is 7,200 to 9,000 feet. The average annual
precipitation is 16 to 18 inches, the average annual air
temperature is 42 to 45 degrees F, and the average
frost-free period is 85 to 110 days.

Typically, the surface layer is dark grayish brown loam
11 inches thick. The subsoil is dark grayish brown and
brown clay loam 28 inches thick. The substratum to a
depth of 60 inches or more is brown clay loam.

Included in this unit are small areas of Brycan and
Hesperus soils near the edge of mapped areas, Dargol
and Vamer soils in the steeper areas near the edge of
mapped areas at the higher elevations, Holman and
Breece Variant soils in areas adjacent to drainageways,
and Kinesava soils on the lower part of valley sides near
the edge of mapped areas. Included areas make up
about 25 percent of the total acreage. Individual included
areas generally range from less than 1 acre to 3 acres in
size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and nonirrigated cropland. The main
crops are pasture, wheat, corn, and grass and legume
hay. A few areas have been used for Christmas tree
production or have a potential for this use. Some areas
are used for recreation and urban development.

The potential natural plant community on this unit is
mainly western wheatgrass, mountain muhly, little
bluestem, sideoats grama, prairie junegrass, and blue
grama. As the potential natural plant community
deteriorates, the desirable forage plants such as western
wheatgrass, mountain muhly, and prairie junegrass
decrease and there is an increase in blue grama,
threeawn, ring muhly, Gambel oak, and sagewort, which
normally occur in small amounts in the potential natural
plant community. Sleepygrass, pinyon, and rabbitbrush
readily invade.

Soil Survey

Grazing management should be designed to increase
the productivity and reproduction of western wheatgrass
and mountain muhly. Grazing should be delayed until the
soil in this unit is firm and the more desirable forage
plants have achieved sufficient growth to withstand
grazing pressure.

This unit has limited suitability for rangeland
management practices such as rangeland seeding and
mechanical brush management because of the high
hazard of water erosion. Gambel oak and pinyon can be
controlled by hand operations or by chemicals. Practices
that facilitate rangeland management such as installation
of fences, pipelines for providing stock water, watering
facilities, and earthen ponds are suited to this unit.
Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

Forage production is less in areas where a central
gully has formed as a result of water erosion.

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

If this unit is used for nonirrigated crops, the main
limitations are the hazards of soil blowing and water
erosion. The unit is 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. Periodic
mowing and clipping help to maintain uniform growth,
discourage selective grazing, and reduce clumpy growth.
Terracing and contour farming reduce runoff and the risk
of erosion and help to conserve moisture.

This unit has limited suitability for Christmas tree
production. The main limitation is the high hazard of
water erosion when the soil is tilled for planting. A
dependable supply of supplemental water is needed to
establish seedlings during periods of low rainfall. Trees
grown for Christmas trees require pruning yearly to form
a dense, conical shape. Trees suited to Christmas tree
production on this unit are Scotch pine and blue spruce.

This unit is suited to recreational development. It is
limited mainly by slope.

This unit is suited to urban development. It is limited
mainly by slope and a moderate shrink-swell potential
during alternate periods of wetting and drying. The
effects of shrinking and swelling can be minimized by
using proper engineering designs and by backfilling
excavations with material that has low shrink-swell
potential.

MR—Moreno-Brycan assoclatlon, sloping. This map
unit is in alluvial mountain valleys (fig. 13). Slope is 3 to
15 percent. Areas are long and narrow in shape and are
25 to 250 acres in size. The native vegetation is mainly
grass. Elevation is 7,200 to 9,000 feet. The average
annual precipitation is 16 to 18 inches, the average
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Figure 13.—Area of Moreno-Brycan assoclation, sloping, in foreground.

annual air temperature is 42 to 45 degrees F, and the
average frost-free period is 85 to 100 days.

This unit is 45 percent Moreno sandy clay loam, 8 to
15 percent slopes, and 35 percent Brycan loam, 3 to 8
percent slopes. The Moreno soil is on the upper part of
valley sides and in the steeper areas, and the Brycan
soil is on the lower part of valley sides and in the less
sloping areas.

Included in this unit are small areas of Ceboya soils in
depressional areas at the lower elevations; Dargol, Firo,
and Krakon soils near the edge of mapped areas;
Hesperus and Kinesava soils in slightly concave areas;
Holman and Breece Variant soils and Ustifluvents in
areas adjacent to drainageways; and Saladon soils in

depressional areas at the higher elevations. Included
areas make up about 20 percent of the total acreage.

The Moreno soil is deep and well drained. It formed in
fine textured alluvial sediment derived dominantly from
sandstone and shale. Typically, the upper 3 inches of
the surface layer is very dark grayish brown sandy clay
foam and the lower 10 inches is very dark grayish brown
clay loam. The subsoil is brown clay 20 inches thick. The
upper 13 inches of the substratum is brown sandy clay,
and the lower part to a depth of 60 inches or more is
brown gravelly sandy clay loam.

Permeability of the Moreno soil is slow. Available
water capacity is very high. Effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.
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The Brycan soil is deep and well drained. If formed in
alluvial material derived dominantly from sandstone and
shale. Typically, the upper 10 inches of the surface layer
is dark grayish brown loam and the lower 6 inches is
dark grayish brown loam. The upper 14 inches of the
subsoil is dark brown sandy clay loam, and the lower 20
inches is brown clay loam. The substratum to a depth of
60 inches or more is brown sandy clay loam.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. A few areas have been used for
Christmas tree production or have a potential for this
use. Some areas are used for recreation and urban
development.

The potential natural plant community on this unit is
mainly Arizona fescue, mountain muhly, prairie junegrass,
western wheatgrass, and little bluestem. As the potential
natural plant community deteriorates, the desirable
forage plants such as Arizona fescue, mountain muhly,
and prairie junegrass decrease and there is an increase
in blue grama, sagewort, ring muhly, threeawn, Gambel
oak, and pinyon, which normally occur is small amounts
in the potential natural plant community. Sleepygrass,
Kentucky bluegrass, and ponderosa pine readily invade.

Grazing management should be designed to increase
the productivity and reproduction of Arizona fescue,
mountain muhly, and western wheatgrass. Grazing
should be delayed until the soil in this unit is firm and the
desirable forage plants have achieved sufficient growth
to withstand grazing pressure.

This unit has limited suitability for rangeland
management practices such as mechanical brush
management and mechanical treatment because of the
high hazard of water erosion. Rangeland seeding is
suitable on the Brycan soil. Adapted plants suitable for
seeding inciude improved varieties of Arizona fescue,
mountain muhly, and western wheatgrass. Gambel oak
and pinyon can be controlled by hand operations or by
chemicals. Practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, watering facilities, and earthen
ponds are suited to this unit. Other management
practices suitable for use on this unit are proper grazing
use, deferred grazing, rotation grazing, and spraying for
brush management.

Forage production is less in areas where a central
gully has formed as a result of water erosion.

The average annual production of air-dry vegetation on
the Moreno soil ranges from 1,400 pounds per acre in
favorable years to 600 pounds in unfavorable years.

The average annual production of air-dry vegetation on
the Brycan soil ranges from 1,800 pounds per acre in
favorable years to 800 pounds in unfavorable years.
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This unit has limited suitability for Christmas tree
production. The main limitations are slope and the high
hazard of water erosion when the soils are tilled for
planting. A dependable supply of supplemental water is
needed to establish seedlings during periods of low
rainfall. Trees grown for Christmas trees require pruning
yearly to form a dense, conical shape. Trees suited to
Christmas tree production on this unit are Scotch pine
and blue spruce.

The Moreno soil is suited to recreational development.
It is limited mainly by slope. The Brycan soil is well
suited to recreational development. It has few limitations.

The Moreno soil is suited to urban development. It is
limited mainly by slope and a moderate shrink-swell
potential during alternate periods of wetting and drying.
The effects of shrinking and swelling can be minimized
by using proper engineering designs and by backfilling
excavations with material that has low shrink-swell
potential. The Brycan soil is well suited to urban
development. It is limited mainly by slope.

NR—Nambe Variant-Rock outcrop-Rubble land
complex, extremely steep. This map unit is on
mountainsides and vertical mountain escarpments. Slope
is 40 to 80 percent. Areas are long and narrow and are
100 to 1,000 acres in size. The native vegetation is
mainly conifers. Elevation is 10,000 to 11,500 feet. The
average annual precipitation is 26 to 30 inches, the
average annual air temperature is 38 to 42 degrees F,
and the average frost-free period is 40 to 60 days.

This unit is 35 percent Nambe Variant very stony
sandy loam, 40 to 80 percent slopes, 25 percent Rock
outcrop, and 25 percent Rubble land, 40 to 80 percent
slopes (fig. 14). The Nambe Variant soil is throughout the
unit, Rock outcrop consists of ledges, ridges, and
vertical cliffs, and Rubble land is in the steeper areas
throughout the unit. The components of this unit are so
intricately intermingled that it was not practical to map
them separately at the scale used.

Included in this unit are small areas of Cundiyo, Maes,
and Etoe soils near the edge of mapped areas at the
lower elevations, Holman soils on the bottom of deeply
cut mountain drainageways, and Saladon soils in
depressional areas. Included areas make up about 15
percent of the total acreage.

The Nambe Variant soil is deep and well drained. It
formed in material derived from gneiss, schist, and other
metamorphic rock. Typically, the surface is covered with
a mat of decomposing forest litter 3 inches thick. The
surface layer is pale brown very stony sandy loam 10
inches thick. The subsurface layer is very pale brown
very stony sandy loam 11 inches thick. The subsoil is
very pale brown very stony sandy loam 14 inches thick.
The substratum to a depth of 60 inches or more is very
pale brown very stony sandy loam.

Permeability of the Nambe Variant soil is moderately
rapid. Available water capacity is low. Effective rooting
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Figure 14.—Vlew across Walker Flats, looking toward Nambe Variant-Rock outcrop-Rubble land complex, extremely steep.

depth is 60 inches or more. Runoff is medium, and the
hazard of water erosion is moderate. The hazard of soil
blowing is moderate.

Rock outcrop is exposed areas of gneiss, schist,
quartz, and mica that support little if any vegetation.

Rubble land consists mainly of stones and boulders
derived from sandstone, arkosic sandstone, and mixed
metamorphic rock. It supports little if any vegetation.

Most areas of this unit are used for wildlife habitat and
watershed. A few areas are used for recreation and
urban development. Some of the less sloping areas at
the lower elevations have been logged.

The Nambe Variant soil has limited suitability for
production of Douglas-fir, limber pine, and Englemann
spruce for timber because of slope and the areas of
Rock outcrop and Rubble land. The site index for
Douglas-fir ranges from 44 to 54. On the basis of a site
index of 50, the potential production per acre of
merchantable timber from an even-aged, fully stocked

stand of trees 100 years old is 2,500 cubic feet or 9,200
board feet (International rule, 1/8-inch kerf). At the
culmination of the mean annual increment (CMAI),
production is 30 cubic feet or 90 board feet (International
rule) per acre.

The main concerns in managing and harvesting timber
in this unit are a hazard of water erosion, equipment
limitations, seedling mortality, a hazard of windthrow, and
plant competition. Minimizing the risk of water erosion is
essential in harvesting timber. The steepness of slope
limits the kinds of equipment that can be used in forest
management. Stones on the surface can interfere with
felling, yarding, and other operations involving the use of
equipment. The areas of Rock outcrop and Rubble land
also interfere with logging. Seedlings are subject to high
mortality rates because of exposure, droughtiness of the
soil, and the high content of rock fragments in the soil.
Trees commonly are subject to windthrow during periods
when the soil is excessively wet and winds are strong.
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The low available water capacity and short frost-free
period influence seedling survival.

This unit is poorly suited to recreational development.
It is limited mainly by slope, the areas of Rock outcrop,
and stones and boulders on the surface.

This unit is poorly suited to urban development. The
main limitations are slope, stones and boulders on the
surface, and the areas of Rock outcrop.

Pa—Partrl loam, 1 to 3 percent slopes. This deep,
well drained soil is on upland side slopes. It formed in
alluvium derived dominantly from limestone, sandstone,
and basalt. Areas are irregular in shape and are 10 to
100 acres in size. The vegetation in areas not cultivated
is mainly grass. Elevation is 5,500 to 7,200 feet. The
average annual precipitation is 14 to 18 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 160 days.

Typically, the surface layer is brown loam 3 inches
thick. The upper 8 inches of the subsoil is brown clay
loam, and the lower 19 inches is brown silty clay and
clay loam. The substratum to a depth of 60 inches or
more is pinkish white gravelly loam.

Included in this unit are small areas of Carnero soils in
convex areas, La Brier and Manzano soils in swales and
drainageways, Lavate Variant and Remunda soils near
the edge of mapped greas in the Rainsville area, and
Swastika and Torreon soils near the edge of mapped
areas in the Watrous and Wagon Mound areas. Included
areas make up about 15 percent of the total acreage.
Individual included areas generally range from less than
1 acre to 3 acres in size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland
(fig. 15). The main crops are pasture, wheat, corn, and
grass and legume hay. Some areas are used for
recreation and urban development.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, sideoats grama,
and galleta. As the potential natural plant community
deteriorates, western wheatgrass and sideoats grama
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as ring muhly, threeawn,
buffalograss, and broom snakeweed increase, and
sleepygrass and oneseed juniper invade. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass,
sideoats grama, and blue grama.

This unit is suited to such rangeland management
practices as mechanical treatment, mechanical brush
management, and rangeland seeding. Adapted plants
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Figure 15.—Area of Partri loam, 1 to 3 percent slopes.

suitable for seeding include improved varieties of
western wheatgrass, sideoats grama, and blue grama.
Effective livestock distribution can be accomplished by
proper location of fences, watering facilities, and salt.
Other management practices suitable for use on this unit
are proper grazing use, deferred grazing, rotation
grazing, and spraying for brush management. This unit is
limited for livestock watering ponds and other water
impoundments because of the seepage potential of the
gravelly loam substratum.

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.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of erosion. Irrigation water needs
to be applied at a rate that insures optimal production
without increasing runoff and erosion.
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If irrigation is not used, crops that are tolerant of
drought are best suited. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain good
soil tilth and organic matter content. Tillage should be
kept to a minimum.

This unit is well suited to hay and pasture. Periodic
mowing and clipping help to maintain uniform growth,
discourage selective grazing, and reduce clumpy growth.
Proper grazing practices, weed control, and fertilizer are
needed to insure maximum quality of forage. Most crops,
except legumes, respond to nitrogen; legumes respond
to phosphorus.

This unit is well suited to recreational development. It
has few limitations.

This unit is suited to urban development. The main
limitations are the clayey texture of the soil, slow
permeability, and a high shrink-swell potential during
alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

PB—Partri loam, gently sloping. This deep, well
drained soil is on upland side slopes. It formed in
alluvium derived dominantly from limestone, sandstone,
and basalt. Slope is 1 to 5 percent. Areas are irregular in
shape and are 40 to 640 acres in size. The native
vegetation is mainly grass. Elevation is 5,500 to 7,200
feet. The average annual precipitation is 14 to 18 inches,
the average annual air temperature is 48 to 52 degrees
F, and the average frost-free period is 140 to 160 days.

Typically, the surface layer is dark brown loam 2
inches thick. The upper 11 inches of the subsoil is dark
brown clay loam, and the lower 21 inches is yellowish
brown and brown clay loam. The substratum to a depth
of 60 inches or more is pink loam.

Included in this unit are small areas of Bernal soils
along ridges and the edge of drainageways, Carnero
soils in convex areas, La Brier and Manzano soils in
swales and drainageways, Remunda soils near the edge
of mapped areas in the Rainsville area, and Swastika
and Colmor soils near the edge of mapped areas in the
Wagon Mound and Watrous areas. Included areas make
up about 15 percent of the total acreage.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
Tecreation and urban development.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, sideoats grama,
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and galleta. As the potential natural plant community
deteriorates. western wheatgrass and sideoats grama
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as ring muhly, threeawn,
buffalograss, and broom snakeweed increase, and
sleepygrass and oneseed juniper invade. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass,
sideoats grama, and blue grama.

This unit is suited to such rangeland management
practices as mechanical brush management and
rangeland seeding. Adapted plants suitable for seeding
include improved varieties of western wheatgrass,
sideoats grama, and blue grama. Effective livestock
distribution can be accomplished by proper location of
fences, watering facilities, and salt. Other management
practices suitable for use on this unit are proper grazing
use, deferred grazing, rotation grazing, and spraying for
brush management. This unit is limited for livestock
watering ponds and other water impoundments because
of the seepage potential of the gravelly loam substratum.

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 is well suited to recreational development. It
has few limitations.

This unit is suited to urban development. The main
limitations are the clayey texture of the soil, slow
permeability, and a high shrink-swell potential during
alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

PC—Partri-Carnero-Bernal association, undulating.
This map unit is on upland side slopes, on low hills, and
along ridges. Slope is 1 to 8 percent. Areas are irregular
in shape and are 40 to 1,000 acres in size. The native
vegetation is mainly grass. Elevation is 5,500 to 7,200
feet. The average annual precipitation is 14 to 18 inches,
the average annual air temperature is 48 to 52 degrees
F, and the average frost-free period is 140 to 160 days.

This unit is 45 percent Partri loam, 1 to 5 percent
slopes; 20 percent Carnero loam, 2 to 5 percent slopes;
and 20 percent Bernal loam, 3 to 8 percent slopes. The
Partri soil is on the smoother side slopes and in slightly
concave areas, the Carnero soil is on the upper part of
side slopes and in slightly convex areas, and the Bernal
soil is on low hilltops and along ridges and
drainageways.

Included in this unit are small areas of Colmor and
Swastika soils near the edge of mapped areas in the
Watrous and Wagon Mound area, Karde soils on the
leeward side of the few scattered potholes in the unit, La
Brier and Manzano soils in swales and drainageways,
Tricon soils on small caliche hills, Tuloso soils and Rock
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outcrop along the edge of slope breaks, and Vermejo
soils on the bottom of the few scattered potholes in the
unit that range from 2 to 25 acres in size. Included areas
make up about 15 percent of the total acreage.

The Partri soil is deep and well drained. It formed in
mixed alluvium derived dominantly from limestone,
sandstone, and basalt. Typically, the surface layer is
brown loam 3 inches thick. The upper 8 inches of the
subsoil is brown clay loam, and the lower 24 inches is
brown silty clay and clay. The substratum to a depth of
60 inches or more is light brown and pink gravelly loam.

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

The Carnero soil is moderately deep and well drained.
It formed in residuum derived from sandstone and
modified with eolian material. Typically, the surface layer
is brown loam 3 inches thick. The upper 6 inches of the
subsoil is brown loam, the next 7 inches is reddish
brown silty clay loam, and the lower 12 inches is reddish
brown silty clay. Hard sandstone is at a depth of 28
inches.

Permeability of the Carnero soil is slow. Available
water capacity is low. Effective rooting depth is 25 to 35
inches. Runoff is medium, and the hazard of water
erosion is moderate. The hazard of soil blowing is
moderate.

The Bernal soil is shallow and well drained. It formed
in residuum derived from sandstone and modified with
eolian material. Typically, the surface layer is brown loam
4 inches thick. The upper 5 inches of the subsoil is
brown loam, and the lower 10 inches is reddish brown
sandy clay loam. Hard sandstone is at a depth of 19
inches.

Permeability of the Bernal soil is moderate. Available
water capacity is very low. Effective rooting depth is 10
to 19 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The potential natural plant community on the Partri
and Carnero soils is mainly blue grama, western
wheatgrass, sideoats grama, and galleta. As the
potential natural plant community deteriorates, western
wheatgrass, sideoats grama, and galleta decrease and
the blue grama forms a dense, low turf. Plants that occur
in the potential natural plant community in smaller
amounts such as ring muhly, threeawn, and broom
snakeweed increase, and oneseed juniper and cholla
invade. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
western wheatgrass and sideoats grama.

The Partri and Carnero soils are suited to such
rangeland management practices as mechanical brush
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control and rangeland seeding. Adapted plants suitable
for seeding include improved varieties of western
wheatgrass, sideoats grama, and blue grama. Oneseed
juniper and cholla can be controlled by chemical,
mechanical, or hand operations. Practices that facilitate
rangeland management such as installation of fences,
pipelines for providing stock water, watering facilities,
and earthen ponds are suitable on these soils. The
Carnero soil is limited for livestock ‘watering ponds and
other water impoundments because of sandstone at a
depth of 25 to 35 inches.

The potential natural plant community on the Bernal
soil is mainly sideoats grama, little bluestem, blue grama,
and New Mexico feathergrass. As the potential natural
plant community deteriorates, these plants decrease and
the blue grama forms a dense, low turf. Plants that occur
in the potential natural plant community in smaller
amounts such as threeawn, ring muhly, broom
snakeweed, and oneseed juniper increase.

Loss of the surface layer results in a severe decrease
in productivity and in the potential of the Bernal soil to
produce plants suitable for grazing. The Bernal soil is
poorly suited to such rangeland management practices
as rangeland seeding and mechanical brush control
because of the shallow depth to bedrock. Use of
practices that facilitate rangeland management such as
installation of fences, pipelines for providing stock water,
and watering facilities is difficult on the Bernal soil
because of the shallow depth to bedrock. Cholla and
oneseed juniper can be controlled by hand operations or
by chemicals.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
the Partri soil ranges from 1,500 pounds per acre in
favorable years to 600 pounds in unfavorable years.

The average annual production of air-dry vegetation on
the Carnero soil ranges from 1,300 pounds per acre in
favorable years to 500 pounds in unfavorable years.

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

The Partri soil is suited to recreational development. It
has few limitations. The Carnero soil is suited to
recreational development. It is limited mainly by bedrock
at a depth of 25 to 35 inches. The Bernal soil is poorly
suited to recreational development. It is limited mainly by
shallow depth to bedrock.

The Partri soil is suited to urban development. The
main limitation is the clayey texture of the soil, slow
permeability, and a high shrink-swell potential during
alternate periods of wetting and drying: The Carnero soil
is suited to urban development. The main limitations are
bedrock at a depth of 25 to 35 inches and a high shrink-
swell potential. The effects of shrinking and swelling can
be minimized by using proper engineering designs and
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by backfilling excavations with material that has low
shrink-swell potential. The Bernal soil is poorly suited to
urban development. it is limited mainly by shallow depth
to bedrock.

PM—Penrose-Mion-Litle association, moderately
sloping. This map unit is on hillsides and mesa tops and
along ridges. Slope is 3 to 15 percent. Areas are
irregular in shape and are 40 to 640 acres in size. The
native vegetation is mainly grass. Elevation is 5,800 to
7,200 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 48 to 52
degrees F, and the average frost-free period is 140 to
160 days.

This unit is 30 percent Penrose channery loam, 3 to
15 percent slopes; 25 percent Mion flaggy silty clay
loam, 3 to 15 percent slopes; and 25 percent Litle clay
loam, 3 to 9 percent slopes. The Penrose soil is on the
upper part of hillsides, on mesa tops, and along ridges;
the Mion soil is on the middle and lower parts of hillsides
and along ridges; and the Litle soil is along the base of
hillsides.

Included in this unit are small areas of Colmor and
Swastika soils at the base of hills near the edge of
mapped areas, areas of Rock outcrop throughout the
middle and upper parts of hillsides, Tinaja soils on
terrace remnants along drainageways, and Vermejo soils
in swales and narrow valleys. Also included are small
areas of Penrose Variant soils, Mion flaggy silt loam, and
Mion very flaggy silt loam scattered throughout the unit.
Included areas make up about 20 percent of the total
acreage.

The Penrose soil is shallow and well drained. It formed
in calcareous material derived dominantly from limestone
and interbedded shale. Typically, the surface layer is
grayish brown channery loam 5 inches thick. The
substratum is gray channery loam 14 inches thick over
gray, fractured limestone with thin strata of shale.

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

The Mion soil is shallow and well drained. It formed in
fine textured material derived dominantly from shale.
Typically, the surface layer is dark grayish brown flaggy
silty clay loam 10 inches thick. The underlying layer is
grayish brown flaggy silty clay 5 inches thick. Grayish
brown, calcareous shale is at a depth of 15 inches.

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

The Litle soil is moderately deep and well drained. It
formed in residuum derived from shale. Typically, the
surface layer is dark grayish brown clay loam 3 inches
thick. The upper 22 inches of the subsoil is grayish
brown and light olive brown silty clay, and the lower 5
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inches is light olive brown silty clay loam. Grayish brown
and olive brown, calcareous shale is at a depth of 30
inches.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The included Colmor, Swastika, and Vermejo soils
receive extra runoff from adjacent higher lying areas of
this unit; therefore, they have the potential to be major
forage producers in this unit.

The potential natural plant community on the Penrose
and Mion soils is mainly blue grama, little bluestem,
sideoats grama, and New Mexico feathergrass. As the
potential natural plant community deteriorates, the
desirable forage plants decrease and there is an
increase in threeawn, ring muhly, sleepygrass, and
broom snakeweed, which normally occur in small
amounts in the potential natural plant community. Loss
of the surface layer results in a severe decrease in
productivity and in the potential of the Penrose and Mion
soils to produce plants suitable for grazing. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of little bluestem, sideoats
grama, and New Mexico feathergrass.

Use of practices that facilitate rangeland management
such as rangeland seeding, mechanical treatment,
fencing, and installing pipelines for providing stock water
is difficult on the Penrose and Mion soils because of the
shallow depth to bedrock and slope.

The potential natural plant community on the Litle soil
is mainly blue grama, western wheatgrass, alkali
sacaton, and galleta. As the potential natural plant
community deteriorates, western wheatgrass and alkali
sacaton decrease and the blue grama forms a dense,
low turf. Plants that occur in the plant community in
smaller amounts such as ring muhly, threeawn, broom
snakeweed, and pricklypear increase. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass,
alkali sacaton, and blue grama.

Slope limits access by livestock, which results in
overgrazing of the less sloping areas. Effective livestock
distribution can be accomplished by proper placement of
fences, wells, pipelines for providing stock water, tanks,
and salt. Practices that facilitate rangeland management
such as installation of fences, pipelines for providing
stock water, watering facilities, and earthen ponds are
suitable on the Litle soil. The Litle soil is limited for
livestock watering ponds and other water impoundments
because of the shale at a depth of 20 to 40 inches.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.
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The average annual production of air-dry vegetation on
the Penrose soil ranges from 1,100 pounds per acre in
favorable years to 600 pounds in unfavorable years.

The average annual production of air-dry vegetation on
the Mion soil ranges from 1,000 pounds per acre in
favorable years to 450 pounds in unfavorable years.

The average annual production of air-dry vegetation on
the Litle soil ranges from 1,200 pounds per acre in
favorable years to 700 pounds in unfavorable years.

The Penrose soil is poorly suited to recreational
development. It is limited mainly by limestone at a depth
of 10 to 20 inches, channery fragments on the surface,
and slope. The Mion soil is poorly suited to recreational
development. It is limited mainly by shale at a depth of
10 to 20 inches, flagstones on the surface, and slope.
The Litle soil is suited to recreational development. It is
limited mainly by the clayey texture of the surface layer
and very slow permeability.

This unit is poorly suited to urban development. The
Penrose soil is limited mainly by limestone at a depth of
10 to 20 inches. The main limitations of the Mion soil are
shale at a depth of 10 to 20 inches and flagstones on
the surface and in the soil. The main limitations of the
Litle soil are shale at a depth of 20 to 40 inches and a
high shrink-swell potential during alternate periods of
wetting and drying. The effects of shrinking and swelling
can be minimized by using proper engineering designs
and by backfilling excavations with material that has fow
shrink-swell potential.

PT—Pidineen-Tricon complex, undulating. This map
unit is in areas of basalt flows on uplands. Slope is 1 to
5 percent. Areas are irregular in shape and are 40 to 640
acres in size. The native vegetation is mainly grass.
Elevation is 6,500 to 7,200 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 48 to 52 degrees F, and the average
frost-free period is 140 to 155 days.

This unit is 40 percent Pidineen stony loam and 35
percent Tricon loam. The Pidineen soil is in the higher
lying, convex areas and along crests, and the Tricon soil
is in the lower lying, slightly concave 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 small areas of Apache and
Ayon soils and Rock outcrop scattered throughout the
unit and near the edge of mapped areas, Capulin soils in
the lower lying, concave areas near the edge of mapped
areas, and Charette soils in drainageways and swales
and in the lower lying areas near the edge of mapped
areas. Included areas make up about 25 percent of the
total acreage.

The Pidineen soil is shallow and wel! drained. It
formed in alluvial material derived dominantly from basalt
and modified with eolian material. Typically, the upper 3
inches of the surface layer is brown stony loam and the
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lower 4 inches is dark grayish brown loam. The subsoil is
brown light clay loam 6 inches thick. The substratum is
brown gravelly loam 3 inches thick over indurated
caliche.

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

The Tricon soil is moderately deep and well drained. It
formed in old alluvium and eolian sediment derived from
local sources. Typically, the surface layer is dark grayish
brown loam 2 inches thick. The upper 4 inches of the
subsoil is dark grayish brown clay loam, and the lower
14 inches is brown silty clay loam. The substratum is
pale brown gravelly clay loam 8 inches thick over
indurated caliche.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The included Capulin and Charette soils receive extra
runoff from adjacent higher lying areas of this unit;
therefore, they have the potential to be major forage
producers in this unit. :

The potential natural plant community on the Pidineen
soil is mainly sideoats grama, blue grama, little bluestem,
and New Mexico feathergrass. As the potential natural
plant community deteriorates, sideoats grama, little
bluestem, and New Mexico feathergrass decrease and
there is an increase in ring muhly, threeawn, broom
snakeweed, and oneseed juniper, which normally occur
in small amounts in the potential natural plant
community. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
sideoats grama and New Mexico feathergrass.

The Pidineen soil has limited suitability for rangeland
management practices such as installation of fences,
pipelines for providing stock water, and livestock
watering facilities because of the shallow depth to the
indurated caliche. This soil is poorly suited to such
rangeland management practices as mechanical brush
management and rangeland seeding because of the
shallow depth to indurated caliche and stones on the
surface.

The potential natural plant community on the Tricon
soil is mainly blue grama, western wheatgrass, galleta,
and sideoats grama. As the potential natural plant
community deteriorates, western wheatgrass, galleta,
and sideoats grama decrease and the blue grama forms
a dense, low turf. Plants that occur in the potential
natural plant community in smaller amounts such as ring
muhly, threeawn, and broom snakeweed increase and
oneseed juniper invades. Grazing management should
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be designed to increase the productivity and
reproduction of western wheatgrass, sideoats grama,
and blue grama.

The Tricon soil is suited to such rangeland
management practices as mechanical brush
management and rangeland seeding. Adapted plants
suitable for seeding include improved varieties of
western wheatgrass, blue grama, and sideoats grama.
This soil is limited for livestock watering ponds and other
water impoundments because of the indurated caliche at
a depth of 20 to 40 inches.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management. Effective livestock
distribution can be accomplished by proper placement of
fences, wells, pipelines for providing stock water, tanks,
and salt.

The average annual production of air-dry vegetation on
the Pidineen soil ranges to 1,400 pounds per acre in
favorable years to 600 pounds in unfavorable years.

The average annual production of air-dry vegetation on
the Tricon soil ranges from 1,500 pounds per acre in
favorable years to 700 pounds in unfavorable years.

The Pidineen soil is poorly suited to recreational
development. It is limited mainly by stones on the
surface and shallow depth to indurated caliche. The
Tricon soil is well suited to recreational development. It
has few limitations.

The Pidineen soil is poorly suited to urban
development. The main limitations are stones on the
surface and shallow depth to indurated caliche. The
Tricon soil is suited to urban development. The main
limitations are indurated caliche at a depth of 20 to 40
inches and a high shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

RB—Raton-Barela association, hilly. This map unit is
on low ridges and side slopes in areas of basalt flows.
Slope is 3 to 30 percent. Areas are irregular in shape
and are 80 to 640 acres in size. The native/vegetation is
mainly grass. Scattered conifers are in some areas.
Elevation is 7,400 to 9,000 feet. The average annual
precipitation is 16 to 20 inches, the average annual air
temperature is 42 to 46 degrees F, and the average
frost-free period is 90 to 110 days.

This unit is 40 percent Raton very stony silt loam, 3 to

30 percent slopes, and 35 percent Barela silt loam, 3 to
9 percent slopes. The Raton soil is on the upper part of
side slopes, along ridges, and in the steeper areas, and
the Barela soil is on the lower part of side slopes and in
the less sloping areas.

Included in this unit are small areas of Apache and
Charette soils near the edge of mapped areas at the
lower elevations, areas of Rock outcrop that are
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scattered throughout the unit and are near the Raton
soil, Dalcan soils in small wooded areas, Spud and
Burnac soils near the edge of mapped areas at the
higher elevations, Saladon soils in depressional areas at
the higher elevations, and Yankee soils on the lower part
of side slopes and along valleys. Included areas make
up about 25 percent of the total acreage.

The Raton soil is shallow and well drained. It formed in
residuum derived from basalt. Typically, the surface layer
is dark brown very stony silt loam 9 inches thick. The
subsoil is reddish brown very stony silty clay 6 inches
thick. Basalt is at a depth of 15 inches. '

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

The Barela soil is deep and well drained. It formed in
residuum derived from basalt. Typically, the surface layer
is brown silt loam 5 inches thick. The upper 8 inches of
the subsoil is brown silt loam, the next 18 inches is
reddish brown silty clay loam and clay, and the lower 13
inches is reddish brown cobbly silty clay. Basalt is at a
depth of 44 inches.

Permeability of the Barela soil is slow. Available water
capacity is high. Effective rooting depth is 40 to 60
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate.

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreational and urban development.

The potential natural plant community on the Raton
soil is mainly mountain muhly, sideoats grama, littie
bluestem, Arizona fescue, and blue grama. As the
potential natural plant community deteriorates, the
desirable forage plants such as mountain muhly,
sideoats grama, and Arizona fescue decrease and there
is an increase in blue grama, Gambel oak, and forbs,
which normally occur in small amounts in the potential
natural plant community. Kentucky bluegrass and
sleepygrass readily invade.

The potential natural plant community on the Barela
soil is mainly Arizona fescue, mountain muhly, prairie
junegrass, oatgrass, and needlegrass. As the potential
natural plant community deteriorates, these desirable
forage plants decrease and there is an increase in ring
muhly, sagewort, pingue, and Gambel oak, which
normally occur in small amounts in the potential plant
community. Kentucky bluegrass readily invades. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of mountain muhly,
Arizona fescue, and oatgrass.

Ponderosa pine from adjacent woodland soils readily
increases on this unit. In some areas dense stands of
ponderosa pine have become established. A limited
wood crop can be produced in these areas if proper
woodland management is used. Maximum understory
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production can be obtained by selectively thinning and
by reducing the density of the canopy to a desirable
level.

The Raton soil has limited suitability for rangeland
management practices such as installation of fences,
pipelines for providing stock water, and watering facilities
because of the shallow depth to bedrock and slope. The
Barela soil is suitable for fences, pipelines for providing
stock water, watering facilities, and earthen ponds.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
the Raton soil ranges from 1,400 pounds per acre in
favorable years to 700 pounds in unfavorable years.

The average annual production of air-dry vegetation on
the Barela soil ranges from 1,600 pounds per acre in
favorable years to 900 pounds in unfavorable years.

The Raton soil is poorly suited to recreational
development. It is limited mainly by stones on the
surface, slope, and bedrock at a depth of 10 to 20
inches. The Barela soil is well suited to recreational
development. It is limited mainly by slope.

The Raton soil is poorly suited to urban development.
The main limitations are stones on the surface and in the
soil, slope, and bedrock at a depth of 10 to 20 inches.
The Barela soil is suited to urban development. It is
limited mainly by a high shrink-swell potential during
alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

RD—Raton-Dalcan association, hilly. This map unit
is on low ridges and side slopes on basalt-capped
mesas in areas of basalt flows. Slope is 5 to 30 percent.
Areas are irregular in shape and are 80 to 640 acres in
size. The native vegetation is mainly conifers with an
understory of grass. Elevation is 7,400 to 9,000 feet. The
average annual precipitation is 16 to 20 inches, the
average annual air temperature is 42 to 45 degrees F,
and the average frost-free period is 90 to 110 days.

This unit is 45 percent Raton very cobbly siit loam, 5
to 30 percent slopes, and 35 percent Dalcan stony silt
loam, 5 to 15 percent slopes. The Raton soil is on the
upper part of side slopes and along ridges, and the
Dalcan soil is on benches and the middle and lower
parts of side slopes.

Included in this unit are small areas of Barela and
Yankee soils on valley sides near the edge of mapped
areas, areas of Rock outcrop scattered throughout the
unit, Burnac and Spud soils in the steeper, north-facing
areas near the edge of mapped areas at the higher
elevations, Dalcan cobbly loam and Raton very stony silt
loam scattered throughout the unit, and Saladon soils in
depressional areas and potholes scattered throughout
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the unit at the higher elevations. Included areas make up
about 20 percent of the total acreage.

The Raton soil is shallow and well drained. it formed in
residuum derived from basalt. Typically, the surface layer
is dark brown very cobbly silt loam 6 inches thick. The
subsoil is brown very stony silty clay 9 inches thick.
Basalt is at a depth of 15 inches.

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

The Dalcan soil is moderately deep and well drained.
It formed in residuum derived from basalt. Typically, the
surface layer is dark brown stony silt loam 5 inches
thick. The subsoil is dark brown very stony clay 30
inches thick. Basalt is at a depth of 35 inches.

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

This unit is used mainly as woodland, wildlife habitat,
and watershed. It is also used for livestock grazing in the
less sloping areas. Some areas are used for recreational
and urban development.

The Raton soil is suited to the production of
ponderosa pine for timber. The site index for ponderosa
pine ranges from 62 to 69. On the basis of 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 4,025 cubic feet or 18,300 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), production is 49
cubic feet or 103 board feet (International rule) per acre.
Cobbles on the surface can interfere with felling, yarding,
and other operations involving the use of equipment.

The Dalcan soil is suited to the production of
ponderosa pine for timber. The site index for ponderosa
pine ranges from 64 to 67. On the basis of 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 4,025 cubic feet or 18,300 board feet
(International rule, 1/8-inch kerf). At the culmination of
the mean annual increment (CMAI), production is 50
cubic feet or 94 board feet (International rule) per acre.
Stones on the surface can interfere with felling, yarding,
and other operations involving the use of equipment.

The main concerns for producing and harvesting
timber on this unit are equipment limitations, seedling
mortality, and the hazard of windthrow. Conventional
methods of harvesting timber can be used. The
steepness of slope in some areas limits the kinds of
equipment that can be used in forest management. Rock
outcrop also interferes with logging. Seedlings are
subject to moderate mortality rates because of very low
available water capacity and the high content of rock
fragments in the soil. Among the trees that are suitable
for planting are pondersoa pine and Douglas-fir. Trees
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are subject to windthrow because of limited rooting
depth and the high content of rock fragments.

The potential understory vegetation on this unit is
mainly prairie junegrass, mountain muhly, Arizona fescue,
western wheatgrass, and little bluestem. As the density
of the canopy cover increases or the understory plant
community deteriorates, these plants decrease and there
is an increase of Gambel oak, sagewort, and cinquefoil.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of mountain
muhly and Arizona fescue. Maximum understory
production can be obtained by selectively thinning and
by reducing the density of the canopy to a desirable
level.

Use of practices that facilitate rangeland management
such as installation of fences, pipelines for providing
stock water, and watering facilities is difficult on this unit
because of restricted depth to bedrock, rock fragments
on the surface and in the soil, and slope. Effective
livestock distribution can be accomplished by proper
location of salt.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush managment.

The average annual production of the understory
vegetation on the Raton soil ranges from 600 pounds
per acre in favorable years to 300 pounds in unfavorable
years.

The average annual production of the understory
vegetation on the Dalcan soil ranges from 800 pounds
per acre in favorable years to 400 pounds in unfavorable
years.

This unit is poorly suited to recreational development.
It is limited mainly by cobbles and stones on the surface,
slope, and depth to bedrock.

This unit is poorly suited to urban development. The
main limitations are cobbles and stones on the surface
and in the soil, slope, and depth to bedrock.

RE—Raton-Rock outcrop complex, very steep. This
map unit is on sides of deeply cut drainageways and
craters and on the edge of basalt-capped mesas in
areas of basalt flows. Slope is 15 to 50 percent. Areas
are long and narrow and are 80 to 320 acres in size. The
native vegetation is mainly conifers with an understory of
shrubs and grasses. Elevation is 7,400 to 9,000 feet. The
average annual precipitation is 16 to 20 inches, the
average annual air temperature is 42 to 45 degrees F,
and the average frost-free period is 90 to 110 days.

This unit is 40 percent Raton very stony silt loam, 15
to 40 percent slopes, and 40 percent Rock outcrop. The
Raton soil is on side slopes amd benches and along
ridges, and Rock outcrop occurs as ledges, sheets, and
vertical escarpments. 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 small areas of Barela and
Yankee soils on toe slopes and in narrow valleys,
Burnac and Spud soils on north-facing side slopes at the
higher elevations, and Dalcan soils and Eutroboralfs
scattered throughout the unit. Included areas make up
about 20 percent of the total acreage.

The Raton soil is shallow and well drained. It formed in
residuum derived from basalt. Typically, the surface layer
is dark brown very stony silt loam 4 inches thick. The
subsoil is dark brown very stony clay 6 inches thick.
Basalt is at a depth of 10 inches.

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

Rock outcrop is exposed areas of basalt that supports
little if any vegetation.

This unit is used mainly for wildlife habitat, watershed,
and woodland. Some of the less sloping areas are used
for livestock grazing, and some areas are used for
recreational and urban development.

The included Barela and Yankee soils receive extra
runoff from adjacent higher lying areas of this unit;
therefore, they have the potential to be major forage
producers in this unit.

This unit has limited suitability for production of
Douglas-fir, white fir, and ponderosa pine for timber
because of slope, shallow soil depth, and the areas of
Rock outcrop. On the basis of a site index of 73 for
Douglas-fir, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 4,579 cubic feet or
24,760 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 52 cubic feet or 220 board feet
(International rule) per acre.

The main concerns for producing and harvesting
timber on this unit are the hazard of water erosion,
equipment limitations, seedling mortality, a hazard of
windthrow, and plant competition. Minimizing the risk of
water erosion is essential in harvesting timber. The
steepness of slope limits the kinds of equipment that can
be used in forest management. Stones on the surface
can interfere with felling, yarding, and other operations
involving the use of equipment. Rock outcrop also
interferes with logging. Seedlings are subject to high
mortality rates because of exposure, droughtiness, and
the high content of rock fragments. Trees are subject to
windthrow because of limited rooting depth. The very low
available water capacity generally influences seedling
survival in areas where understory plants are numerous.
An undisturbed buffer or filter strip should be left along
all watercourses to reduce sedimentation and maintain
water quality. Timber production on this unit is slow.
Precommercial and commercial thinnings should be used
to accelerate growth of desirable trees.
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The potential understory on the Raton soil is mainly
prairie junegrass, mountain muhly, Arizona fescue,
western wheatgrass, and little bluestem. As the density
of the canopy cover increases or the understory plant
community deteriorates, these plants decrease and there
is an increase in Gambel oak, sagewort, and cinquefoil.

This unit has limited suitability for livestock grazing or
rangeland management practices because of the areas
of Rock outcrop and slope. Slope limits access by
livestock, which results in overgrazing of the less sloping
areas. Trails or walkways can be constructed in places
to encourage livestock to graze in areas where access is
limited. Mechanical treatment is not practical because of
the stony surface layer and slope. Management
practices suitable for use on this unit are proper grazing
use, deferred grazing, and rotation grazing.

This unit is poorly suited to recreational development.
The main limitations are stones and cobbles on the
surface, slope, and the areas of Rock outcrop.

The average annual production of air-dry vegetation on
this unit ranges from 600 pounds per acre in favorable
years to 300 pounds in unfavorable years.

This unit is poorly suited to urban development. The
main limitations are stones and cobbles on the surface
and in the soil, bedrock at a depth of 10 to 20 inches,
slope, and the areas of Rock outcrop.

Rf—Remunda loam, 1 to 3 percent slopes. This
deep, well drained soil is on valley sides in the Rainsville
area. It formed in old alluvium derived dominantly from
mixed sedimentary rocks. Areas are irregular in shape
and are 5 to 80 acres in size. The vegetation in areas
not cultivated is mainly grass. Elevation is 6,500 to 7,400
feet. The average annual precipitation is 14 to 18 inches,
the average annual air temperature is 48 to 52 degrees
F, and the average frost-free period is 140 to 160 days.

Typically, the surface layer is brown loam 10 inches
thick. The upper 12 inches of the subsoil is reddish
brown clay loam, and the lower 18 inches is reddish
brown clay loam. The substratum to a depth of 60 inches
or more is reddish brown loam.

Included in this unit are small areas of Lavate Variant
soils on the upper part of side slopes and in slightly
convex areas, Manzano soils in drainageways, and
Remunda clay loams on the lower, concave side slopes
and in depressional areas. Included areas make up
about 20 percent of the total acreage. Individual included
areas generally range from less than 1 acre to 3 acres in
size.

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

Most areas of this unit are used as-irrigated or
nonirrigated cropland and wildlife habitat. The main
crops are pasture, wheat, corn, and grass and legume
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hay. A few areas are used for livestock grazing, and
some areas have a potential for Christmas tree
production. Some areas are used for recreational and
urban development.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazards of soil blowing and
water erosion. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of water erosion. Irrigation water
needs to be applied at a rate that insures optimal
production without increasing runoff and erosion.

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.
Soil blowing can be reduced by planting a close-growing
cover crop. If irrigation is not used, crops that are
tolerant of drought are best suited. Because precipitation
is not sufficient for annual cropping, a cropping system
that includes small grain and summer fallow is most
suitable.

This unit 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. Periodic
mowing and clipping help to maintain uniform growth,
discourage selective grazing, and reduce clumpy growth,
Fertilizer is needed to insure optimal growth of grasses
and legumes. Most crops, except legumes, respond to
nitrogen; legumes respond to phosphorus.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, sideoats grama,
and galleta. As the potential natural plant community
deteriorates, western wheatgrass, sideoats grama, and
galleta decrease and the blue grama forms a dense, low
turf. Plants that occur in the potential natural plant
community in smaller amounts such as ring muhly,
buffalograss, threeawn, and broom snakeweed increase,
and sleepygrass invades. Grazing management should
be designed to increase the vigor, productivity, and
reproduction of blue grama and western wheatgrass.

This unit is suited to such rangeland management
practices as mechanical treatment and rangeland
seeding. Adapted plants suitable for seeding include
improved varieties of western wheatgrass, sideoats
grama, and blue grama.

Practices that facilitate rangeland management such
as installation of fences, pipelines for providing stock
water, watering facilities, and earthen ponds are suited
to this unit. Other management practices suitable for use
on this unit are proper grazing use, deferred grazing,
rotation grazing, and spraying for brush management.
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The average annual production of air-dry vegetation on
this unit ranges from 1,400 pounds per acre in favorable
years to 550 pounds in unfavorable years.

This unit is suited to Christmas tree production. The
main limitations are the hazard of water erosion when
the soil is tilled for planting and lack of a dependable
water supply to establish seedlings and maintain growth.
Scotch pine is suited to Christmas tree production on
this unit. :

This unit is well suited to recreational development. It
is limited mainly by dustiness and the moderate hazard
of soil blowing during extended dry periods. Areas used
for recreation can be protected from soil blowing and
dust by maintaining plant cover.

This unit is suited to urban development. The main
limitations are a high shrink-swell potential during
alternate periods of wetting and drying and a potential
for seepage. The effects of shrinking and swelling can
be minimized by using proper engineering designs and
by backfilling excavations with material that has low
shrink-swell potential.

Rh—Remunda clay loam, 0 to 2 percent slopes.
This deep, well drained soil is on valley sides and in
depressional areas in the Rainsville area. It formed in old
alluvium derived from mixed sedimentary rocks. Areas
are irregular in shape and are 5 to 80 acres in size. The
vegetation in areas not cultivated is mainly grass.
Elevation is 6,500 to 7,400 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 48 to 52 degrees F, and the average
frost-free period is 140 to 160 days.

Typically, the surface layer is brown clay loam 12
inches thick. The upper 8 inches of the subsoil is reddish
brown clay loam, and the lower 18 inches is brown clay.
The substratum to a depth of 60 inches or more is
reddish brown clay loam.

Included in this unit are small areas of La Brier and
Manzano soils in swales and drainageways and Lavate
Variant and Remunda loams on the upper part of side
slopes and in slightly convex areas. Included areas make
up about 15 percent of the total acreage. Individual
included areas generally range from less than 1 acre to
3 acres in size.

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

Most areas of this unit are used as irrigated or
nonirrigated cropland and for wildlife habitat. The main
crops are pasture, wheat, corn, and grass and legume
hay. A few areas are used for livestock grazing, and
some areas have a potential for Christmas tree
production. Some areas are used for recreational and
urban development.
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If this unit is used for irrigated or nonirrigated crops,
the main limitation is the moderate hazard of soil
blowing. For maximum production of most crops,
irrigation is required in spring, summer, and fall. Furrow,
border, corrugation, and sprinkler irrigation systems are
suited to this unit. Sprinkler irrigation is the most suitable
method of applying water. Use of this method permits
the even, controlled application of water, reduces runoff,
and minimizes the risk of water erosion. Irrigation water
should be applied at a rate that insures optimal
production without increasing runoff and erosion.
Because of the slow permeability of the soil, the
application of water should be regulated so that water
does not stand on the surface and damage the 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.
Soil blowing can be reduced by planting a close-growing
cover crop. If irrigation is not used, crops that are
tolerant of drought are best suited. Because precipitation
is not sufficient for annual cropping, a cropping system
that includes small grain and summer fallow is most
suitable.

This unit 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. Periodic
mowing and clipping help to maintain uniform growth,
discourage selective grazing, and reduce clumpy growth.
Fertilizer is needed to insure optimal growth of grasses
and legumes. Most crops, except legumes, respond to
nitrogen; legumes respond to phosphorus.

The potential natural plant community on this unit is
mainly western wheatgrass, vine-mesquite, blue grama,
alkali sacaton, and galleta. As the potential natural plant
community deteriorates, western wheatgrass, vine-
mesquite, alkali sacaton, and galleta decrease and the
blue grama forms a dense, low turf. Plants that occur in
the potential natural plant community in smaller amounts
such as ring muhly, buffalograss, and threeawn increase,
and sleepygrass and broom snakeweed invade. Grazing
management should be designed to increase the vigor,
productivity, and reproduction of western wheatgrass and
blue grama.

This unit is suited to such rangeland management
practices as mechanical treatment and rangeland
seeding. Adapted plants suitable for seeding include
improved varieties of western wheatgrass, blue grama,
and vine-mesquite.

Practices that facilitate rangeland management such
as installation of fences, pipelines for providing stock
water, watering facilities, and earthen ponds are suited
to this unit. Other management practices suitable for use
on this unit are proper grazing use, deferred grazing,
rotation grazing, and spraying for brush management.
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The average annual production of air-dry vegetation on
this unit ranges from 1,550 pounds per acre in favorable
years to 650 pounds in unfavorable years.

This unit has limited suitability for Christmas tree
production. The main limitations are the clayey texture of
the surface layer, the hazard of soil blowing when the
soil is tilled for planting, and lack of a dependable water
supply to establish seedlings and maintain growth. Trees
suited to Christmas tree production on this unit are
Scotch pine and Austrian pine.

This unit is well suited to recreational development. It
has few limitations.

This unit is suited to urban development. It is limited
mainly by a high shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

RL—Remunda-Lavate Variant association, gently
sloping. This map unit is on valley sides and side slopes
in the Rainsville area. Slope is 1 to 5 percent. Areas are
irregular in shape and are 40 to 640 acres in size. The
native vegetation is mainly grass. Elevation is 6,500 to
7,400 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 48 to 52
degrees F, and the average frost-free period is 140 to
160 days.

This unit is 40 percent Remunda loam and 35 percent
Lavate Variant loam. The Remunda soil is on the lower
part of side slopes and valley sides, and the Lavate
Variant soil is on the upper part of valley sides and in
slightly convex areas.

Included in this unit are small areas of Bernal and
Carnero soils and Rock outcrop near the edge of
mapped areas and along low ridges, Manzano soils in
drainageways, Partri soils near the edge of mapped
areas, Remunda clay loams in level and depressional
areas, and Tinaja soils near the edge of mapped areas
bordered by geologic terrace remnants. Included areas
make up about 25 percent of the total acreage.

The Remunda soil is deep and well drained. It formed
in mixed alluvium derived dominantly from sedimentary
rocks. Typically, the surface layer is brown loam 10
inches thick. The upper 5 inches of the subsoil is reddish
brown loam, and the lower 37 inches is reddish brown
clay loam and clay. The substratum to a depth of 60
inches or more is light reddish brown loam.

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

The Lavate Variant soil is deep and well drained. It
formed in mixed alluvial sediment derived dominantly
from sedimentary rocks. Typically, the surface layer is
brown loam 3 inches thick. The upper 7 inches of the

Soil Survey

subsoil is brown loam, and the lower 50 inches is
reddish brown clay loam and sandy clay loam.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. A few areas have a potential for
Christmas tree production. Some areas are used for
recreational and urban development.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, bottiebrush
squirreltail, sideoats grama, and galleta. As the potential
natural plant community deteriorates, western
wheatgrass, galleta, and sideoats grama decrease and
the blue grama forms a dense, low turf. Plants that occur
in the potential natural plant community in smaller
amounts such as ring muhly, threeawn, broom
snakeweed, and sagewort increase, and sleepygrass
invades. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
western wheatgrass, sideoats grama, and blue grama.

This unit is suited to such rangeland management
practices as mechanical brush control and rangeland
seeding. Adapted plants suitable for seeding include
improved varieties of western wheatgrass, blue grama,
and sideoats grama. Effective livestock distribution can
be accomplished by proper placement of fences, wells,
pipelines for providing stock water, tanks, and salt.
Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
this unit ranges from 1,500 pounds per acre in favorable
years to 700 pounds in unfavorable years.

This unit has limited suitability for Christmas tree
production. The main limitations are the hazards of water
erosion and soil blowing when the soils are tilled for
planting and lack of a dependable water supply to
establish seedlings and maintain growth. Species suited
to Christmas tree production on this unit are Scotch pine
and Austrian pine.

This unit is well suited to recreational development. it
has few limitations.

This unit is well suited to urban development. It is
limited mainly by shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

RO—Rock outcrop-Bernal complex, moderately
steep. This map unit is on ridges, in drainageways, and
on benches in shallow canyons. Slope is 15 to 30
percent. Areas are irregular in shape and are 40 to 400
acres in size. The native vegetation is mainly oak brush
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and shrubs. Grass is in open areas. Elevation is 5,500 to
7,400 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 48 to 52
degrees F, and the average frost-free period is 140 to
160 days.

This unit is 35 percent Rock outcrop and 35 percent
Bernal stony loam, 15 to 20 percent slopes. Rock
outcrop occurs as ledges, sheets, and low vertical
escarpments, and the Bernal soil is on benches and side
slopes and along 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 small areas of Carnero soils in
the lower lying, convex areas, Manzano soils in swales
and on valley sides, Partri soils in the lower lying,
concave areas, Sombordoro and Tuloso soils scattered
throughout the unit, and Haplustolls in the steeper areas
near the edge of mapped areas. Included areas make up
about 30 percent of the total acreage.

Rock outcrop is exposed areas of sandstone that
supports little if any vegetation.

The Bernal soil is shallow and well drained. It formed
in residuum derived from sandstone and modified with
eolian material. Typically, the surface layer is brown
stony loam 3 inches thick. The subsoil is brown gravelly
clay loam 7 inches thick. Hard, red sandstone is at a
depth of 10 inches.

Permeability of the Bernal soil is moderate. Available
water capacity is very low. Effective rooting depth is 10
to 19 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The included Carnero, Manzano, and Partri soils
receive extra runoff from adjacent higher lying areas of
this unit; therefore, they have the potential to be major
forage producers in this unit.

The potential natural plant community on the Bernal
soil is mainly sideoats grama, little bluestem, blue grama,
New Mexico feathergrass, and a scattered overstory of
oneseed juniper and pinyon. As the potential natural
plant community deteriorates, sideoats grama, little
bluestem, and New Mexico feathergrass decrease and
the blue grama forms a dense, low turf. Plants that occur
in the potential natural plant community in smaller
amounts such as threeawn, ring muhly, and broom
snakeweed increase, and oneseed juniper and cholla
invade. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
sideoats grama, little bluestem, and New Mexico
feathergrass.

This unit has limited suitability for rangeland
management practices such as installation of fences,
pipelines for providing stock water, and watering facilities
because of slope and shallow depth to bedrock. This
unit is poorly suited to such rangeland management
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practices as rangeland seeding, mechanical brush
control, and earthen ponds because of the areas of
Rock outcrop and shallow depth to bedrock.
Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

Slope limits access by livestock, which results in
overgrazing of the less sloping areas. 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 on
this unit ranges from 1,100 pounds per acre in favorable
years 10 400 pounds in unfavorable years.

This unit is poorly suited to recreational and urban
development. It is limited mainly by shallow depth to
bedrock, areas of Rock outcrop, and slope.

SA—Sombordoro-Rock outcrop-Tuloso complex,
moderately sloping. This map unit is on benches and
side slopes and along ridges in shallow canyons and
drainageways. Slope is 5 to 15 percent. Areas are
irregular in shape and are 40 to 640 acres in size. The
native vegetation is mainly pinyon and oneseed juniper
with an understory of grass. Elevation is 5,500 to 7,500
feet. The average annual precipitation is 14 to 18 inches,
the average annual air temperature is 48 to 52 degrees
F, and the average frost-free period is 140 to 160 days.

This unit is 50 percent Sombordoro very stony sandy
loam, 5 to 15 percent slopes; 25 percent Rock outcrop;
and 15 percent Tuloso very stony loam, 5 to 15 percent
slopes. The Sombordoro soil is on benches and side
slopes, Rock outcrop occurs as ledges, sheets, and
short vertical escarpments, and the Tuloso soil is on
narrow benches and along 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 small areas of Bernal soils in
areas under grass and shrubs throughout the unit,
Carnero soils near the edge of mapped areas in slightly
convex areas, Crews soils on caliche ridges near the
edge of mapped areas, and Manzano and Partri soils in
swales and in concave areas on valley sides. Included
areas make up about 10 percent of the total acreage.

The Sombordoro soil is shallow and well drained. It
formed in mixed material derived dominantly from
sandstone and shale. Typically, the surface layer is
brown very stony sandy loam 3 inches thick. The subsoil
is reddish brown very stony sandy clay 11 inches thick.
Hard, red sandstone is at a depth of 14 inches.

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

Rock outcrop is exposed areas of sandstone that
supports little if any vegetation.

The Tuloso soil is shallow and well drained. It formed
in residuum and local sediment derived dominantly from
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sandstone. Typically, the surface layer is brown very
stony loam 2 inches thick. The subsoil is brown very
stony loam 13 inches thick. The substratum is brown
very stony loam 2 inches thick over hard, red sandstone.

Permeability of the Tuloso soil is moderate. Available
water capacity is very low. Effective rooting depth is 10
to 19 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

This unit is used mainly for firewood, fenceposts,
wildlife habitat, watershed, and livestock grazing. Some
areas are used for recreational and urban development.

The included Carnero, Manzano, and Partri soils
receive extra runoff from adjacent higher lying areas of
this unit; therefore, they have the potential to be major
forage producers in this unit.

The potential natural plant community on this unit is
mainly pinyon and oneseed juniper with an understory of
sideoats grama, little bluestem, Gambel oak, green
needlegrass, plains lovegrass, pinyon ricegrass, blue
grama, and sedges.

The site index for pinyon and oneseed juniper ranges
from 65 to 115. The unit can produce 8 to 12 cords of
wood per acre in a stand of trees that average 5 inches
in diameter at a height of 1 foot. The main concern in
managing and harvesting pinyon and juniper is the
hazard of water erosion.

The potential understory vegetation decreases as the
tree canopy cover increases. The highest understory
production occurs in open, south-facing areas. The
lowest production can be expected in north-facing areas
under a dense canopy cover. Maximum understory
production can be obtained by selectively thinning and
by reducing the density of the canopy to a desirable
level. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
sideoats grama, little bluestem, plains lovegrass, pinyon
ricegrass, and blue grama. As the density of the canopy
cover increases or the understory plant community
deteriorates, these plants decrease and there is an
increase of ring muhly and broom snakeweed and an
accelerated regeneration of pinyon and oneseeed
juniper.

Use of mechanical treatment practices is not practical
because of the shallow depth to bedrock and the areas
of Rock outcrop. Use of practices that facilitate
rangeland management such as installation of fences,
pipelines for providing stock water, and watering facilities
is difficult on this unit because of the shallow depth to
bedrock, areas of Rock outcrop, and the presence of
trees.

The average annual production of air-dry understory
vegetation on this unit ranges from 800 pounds per acre
in favorable years to 400 pounds in unfavorable years.

This unit is poorly suited to recreational development.
It is limited mainly by shallow depth to bedrock and
stones on the surface.
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The Sombordoro soil is poorly suited to urban
development. The main limitations are bedrock at a
depth of 6 to 18 inches, stones on the surface and in the
soil, and a high shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential. The Tuloso
soil is poorly suited to urban development. The main
limitations are bedrock at a depth of 10 to 20 inches and
stones on the surface and in the soil.

SB—Sombordoro-Rock outcrop-Tuloso complex,
very steep. This map unit is on benches and side
slopes and along ridges in deeply cut canyons and
drainageways. Slope is 15 to 45 percent. Areas are
irregular in shape and are 40 to 640 acres in size. The
native vegetation is mainly pinyon and oneseed juniper.
Elevation is 5,500 to 7,500 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 48 to 52 degrees F, and the average
frost-free period is 140 to 160 days.

This unit is 35 percent Sombordoro very stony sandy
loam, 15 to 45 percent slopes; 30 percent Rock outcrop;
and 20 percent Tuloso very stony sandy loam, 15 to 35
percent slopes. The Sombordoro soil is on benches and
side slopes, Rock outcrop occurs as ledges, sheets, and
verticle escarpments, and the Tuloso soil is on narrow
benches and along 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 small areas of Bernal soils in
areas under grass and shrubs throughout the unit,
Carnero soils in slightly convex areas near the edge of
areas, Crews soils near the edge of the higher lying
areas, Partri soils on the lower lying, concave toe slopes
adjacent to drainageways, and Manzano soils in
drainageways and on valley sides. Included areas make
up about 15 percent of the total acreage.

The Sombordoro soil is shallow and well drained. It
formed in mixed material derived dominantly from
sandstone and shale. Typically, the surface layer is
brown very stony sandy loam 9 inches thick. The subsoil
is reddish brown very stony light clay 9 inches thick.
Hard, red sandstone is at a depth of 18 inches.

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

Rock outcrop is exposed areas of sandstone that
supports little if any vegetation.

The Tuloso soil is shallow and well drained. It formed
in residuum and local sediment derived dominantly from
sandstone. Typically, the surface layer is brown very
stony sandy loam 4 inches thick. The subsoil is brown
very stony loam 6 inches thick. Hard, red sandstone is at
a depth of 10 inches.
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Permeability of the Tuloso soil is moderate. Available
water capacity is very low. Effective rooting depth is 10
to 19 inches. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is moderate.

This unit is used mainly as a source of firewood and
fenceposts, for wildlife habitat, and as watershed. The
less sloping areas are used for livestock grazing. Some
areas are used for recreational and urban development.

The included Carnero, Manzano, and Partri soils
receive extra runoff from adjacent higher lying areas of
this unit; therefore, they have the potential to be major
forage producers in this unit.

The potential natural plant community on this unit is
mainly pinyon and oneseed juniper with an understory of
sideoats grama, littie bluestem, Gambel oak, plains
lovegrass, pinyon ricegrass, blue grama, and sedges.

The site index for pinyon and oneseed juniper ranges
from 65 to 115. The unit can produce 8 to 12 cords of
wood per acre in a stand of trees that average 5 inches
in diameter at a height of 1 foot. Woodland management
for firewood and fenceposts is limited because of slope
and the areas of Rock outcrop.

The understory vegetation decreases as the tree
canopy cover increases. The highest understory
production occurs in open, south-facing areas. The
lowest production can be expected in north-facing areas
under a dense canopy cover. Maximum understory
production can be obtained by selectively thinning and
by reducing the density of the canopy to a desirable
level.

Grazing management should be designed to increase
the productivity and reproduction of sideoats grama, little
bluestem, plains lovegrass, pinyon ricegrass, and blue
grama. As the density of the canopy cover increases or
the potential understory plant community deteriorates,
these plants decrease and there is an increase in ring
muhly, broom snakeweed, and Gambel oak and an
accelerated regeneration of pinyon and oneseed juniper.

This unit has limited suitability for livestock grazing or
rangeland management practices because of the areas
of Rock outcrop and slope.

The average annual production of air-dry understory
vegetation on this unit ranges from 700 pounds per acre
in favorable years to 300 pounds in unfavorable years.

This unit is poorly suited to recreational development.
It is limited mainly by shallow depth to bedrock, stones
on the surface, and slope.

This unit is poorly suited to urban development. The
main limitations of the Sombordoro soil are bedrock at a
depth of 6 to 18 inches, stones on the surface and in the
soil, slope, and a high shrink-swell potential during
alternate periods of wetting and drying. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential. The main
limitations of the Tuloso soil are bedrock at a depth of
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10 to 20 inches, stones on the surface and in the soil,
and slope.

SM—Spud-Burnac association, very steep. This
map unit is on the sides of basalt-capped mountains.
Slope is 25 to 50 percent. Areas are irreguiar in shape
and are 150 to 640 acres in size. The native vegetation
is mainly conifers. Elevation is 8,000 to 10,000 feet. The
average annual precipitation is 18 to 20 inches, the
average annual air temperature is 40 to 45 degrees F,
and the average frost-free period is 80 to 110 days.

This unit is 50 percent Spud very stony loam, 25 to 50
percent slopes, and 30 percent Burnac stony loam, 25 to
40 percent slopes. The Spud soil is on the lower part of
mountainsides and in the steeper areas, and the Burnac
soil is on the lower part of mountainsides and in the less
sloping areas.

Included in this unit are small areas of Dargol soils
near the edge of mapped areas at the lower elevations;
Hillery soils in the smoother grassed areas near the
edge of mapped areas at the higher elevations; Raton,
Dalcan, and Barela soils near the edge of mapped
areas; and Rock outcrop scattered throughout the unit.
Included areas make up about 20 percent of the total
acreage.

The Spud soil is deep and well drained. It formed in
fine textured alluvial, colluvial, and residual material
derived dominantly from basalt and modified with
sandstone and shale. Typically, the surface is covered
with a mat of decomposing forest litter 2 inches thick.
The surface layer is dark gray very stony loam 5 inches
thick. The upper 6 inches of the subsurface layer is
brown very stony loam, and the lower 11 inches is brown
very stony loam. The upper 4 inches of the subsoil is
brown clay loam, the next 23 inches is reddish brown
clay, the next 19 inches is reddish brown stony clay
loam, and the lower part to a depth of 78 inches is
reddish brown very stony sandy clay loam.

Permeability of the Spud soil is very slow. Available
water capacity is high. Effective rooting depth is 78
inches or more. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is slight.

The Burnac soil is deep and well drained. It formed in
residuum derived from basalt. Typically, the surface is
covered with a mat of decomposing forest litter 2 inches
thick. The surface layer is dark grayish brown stony loam
7 inches thick. The subsurface layer is brown stony loam
8 inches thick. The upper 8 inches of the subsoil is
brown silty clay, the next 7 inches is reddish brown clay,
and the lower 7 inches is reddish brown silty clay. The
substratum is reddish brown very stony silty clay 23
inches thick. Basalt is at a depth of 60 inches or more.

Permeability of the Burnac soil is very slow. Available
water capacity is moderate. Effective rooting depth is 40
to 60 inches or more. 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 mainly as woodland, wildlife habitat,
and watershed. Some areas are used for recreation and
urban development.

The Spud soil is suited to the production of Douglas-fir
and ponderosa pine for timber and to the production of
white fir for timber and Christmas trees. The site index
for Douglas-fir ranges from 65 to 70. On the basis of 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 51 cubic feet or 160 board feet
(International rule) per acre.

The Burnac soil is suited to the production of Douglas-
fir and ponderosa pine for timber and to the production
of white fir for timber and Christmas trees. The site index
for Douglas-fir ranges from 64 to 68. On the basis of a
site index of 68, the potential production per acre of
merchantable timber from an even-aged, fully stocked
stand of trees 100 years old is 4,200 cubic feet or
21,500 board feet (International rule, 1/8-inch kerf). At
the culmination of the mean annual increment (CMAI),
production is 49 cubic feet or 150 board feet
(International rule) per acre.

The main concerns for producing and harvesting
timber on this unit are seedling mortality, equipment
limitations, a hazard of windthrow, and the hazard of
erosion. Seedlings are subject to a moderate mortality
rate because of exposure, a dense canopy, and
stoniness. If the site is not adequately prepared,
competition from undesirable plants can prevent or
retard natural or artificial reestablishment of trees.
Brushy plants such as oak and prickly rose may limit
natural regeneration of Douglas-fir. Stones on the
surface can interfere with felling, yarding, and other
operations involving the use of equipment. Rock outcrop
also interferes with logging. Conventional methods of
harvesting timber are difficult to use because of slope.
The steepness of slope limits the kinds of equipment
that can be used in forest management. Trees growing
on spoil from excavations are subject to windthrow
during periods when the soil is excessively wet and
winds are strong. 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. An undisturbed buffer or filter
strip should be left along all watercourses to reduce
sedimentation and protect the quality of the water.

The soils in this unit are poorly suited to recreational
development. They are limited mainly by slope, stones
on the surface, and very slow permeability.

This unit is poorly suited to urban development. The
main limitations are stones on the surface and in the
soil, slope, and a high shrink-swell potential during
alternate periods of wetting and drying. The Burnac soil
is also limited by bedrock at a depth of 40 to 60 inches
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or more. The effects of shrinking and swelling can be
minimized by using proper engineering designs and by
backfilling excavations with material that has low shrink-
swell potential.

SW—Swastika silt loam, gently sloping. This deep,
well drained soil is on side slopes. It formed in fine
textured residuum derived from shale. Slope is 1 to 5
percent. Areas are irregular in shape and are 40 to 1,000
acres in size. The native vegetation is mainly grass.
Elevation is 5,800 to 7,200 feet. The average annual
precipitation is 14 to 18 inches, the average annual air
temperature is 48 to 52 degrees F, and the average
frost-free period is 140 to 160 days.

Typically, the surface layer is dark grayish brown silt
loam 5 inches thick. The upper 5 inches of the subsoil is
dark grayish brown clay loam, and the lower 23 inches is
brown and very pale brown silty clay and silty clay loam.
The substratum to a depth of 60 inches or more is light
yellowish brown silt loam.

Included in this unit are small areas of Colmor soils
near the edge of mapped areas and in slightly convex
areas, Karde soils on the leeward side of the few
potholes scattered throughout the unit, La Brier and
Vermejo soils in swales and potholes, Litle soils in the
steeper, convex areas near the edge of mapped areas,
and Partri soils near the edge of mapped areas. Included
areas make up about 15 percent of the total acreage.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, galleta, and
sideoats grama. As the potential natural plant community
deteriorates, western wheatgrass and sideoats grama
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as ring muhly, threeawn, and
broom snakeweed increase. Grazing management
should be designed to increase the vigor, productivity,
and reproduction of blue grama and western wheatgrass.

This unit is suited to such rangeland management
practices as mechanical treatment and rangeland
seeding. Adapted plants suitable for seeding include
improved varieties of western wheatgrass, blue grama,
and sideoats grama. Practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, watering facilities, and earthen
ponds are suited to this unit.

The average annual production of air-dry vegetation on
this unit ranges from 1,500 pounds per acre in favorable
years to 600 pounds in unfavorable years.
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This unit is suited to recreational development. It is
limited mainly by dustiness during dry periods. Areas
used for recreation can be protected from soil blowing
and dust by maintaining plant cover.

This unit is suited to urban development. It is limited
mainly by a high shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

Sx—Swastika siity clay loam, 0 to 3 percent
slopes. This deep, well drained soil is on upland side
slopes. It formed in fine textured residuum derived from
shale. Areas are irregular in shape and are 10 to 100
acres in size. The vegetation in areas not cultivated is
mainly grass. Elevation is 5,800 to 7,200 feet. The
average annual precipitation is 14 to 18 inches, the
average annual air temperature is 48 to 52 degrees F,
and the average frost-free period is 140 to 160 days.

Typically, the surface layer is dark grayish brown silty
clay loam 8 inches thick. The subsoil is grayish brown
and dark yellowish brown silty clay 17 inches thick. The
substratum to a depth of 60 inches or more is light
yellowish brown silt loam.

Included in this unit are small areas of Colmor soils on
the upper part of side slopes and near the edge of
mapped areas, La Brier and Vermejo soils in swales,
Litle soils in the steeper, convex areas near the edge of
mapped areas, Partri soils near the edge of mapped
areas, and Ustifluvents in drainageways. Included areas
make up about 20 percent of the total acreage.
Individual included areas generally range from less than
1 acre to 3 acres in size.

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

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
The main crops are pasture, wheat, corn, and grass and
legume hay. Some areas are used for recreation and
urban development.

The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, galleta, and
sideoats grama. As the potential natural plant community
deteriorates, western wheatgrass and sideoats grama
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as ring muhly, threeawn, and
broom snakeweed increase. Grazing management
should be designed to increase the vigor, productivity,
and reproduction of blue grama and western wheatgrass.

This unit is suited to such rangeland management
practices as mechanical treatment and rangeland
seeding. Adapted plants suitable for seeding include
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improved varieties of western wheatgrass, blue grama,
and sideoats grama. Practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, watering facilities, and earthen
ponds are suited to this unit.

The average annual production of air-dry vegetation on
this unit ranges from 1,600 pounds per acre in favorable
years to 700 pounds in unfavorable years.

if this unit is used for irrigated or nonirrigated crops,
the main limitations are the moderate hazards of soil
blowing and water erosion. For maximum production of
most crops, irrigation is required in spring, summer, and
fall. Furrow, border, corrugation, and sprinkler irrigation
systems are suited to this unit. Sprinkler irrigation is the
most suitable method of applying water. Use of this
method permits the even, controlled application of water,
reduces runoff, and minimizes the risk of erosion.
Irrigation water should be applied at a rate that insures
optimal production without increasing runoff and erosion.

If irrigation is not used, crops that are tolerant of
drought are best suited. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain good
soil tilth and organic matter content. Tillage should be
kept to a minimum.

This unit is well suited to hay and pasture. Periodic
mowing and clipping help to maintain uniform growth,
discourage selective grazing, and reduce clumpy growth.
Proper grazing practices, weed control, and fertilizer are
needed to insure maximum quality of forage.

This unit is suited to recreational development. It has
few limitations.

This unit is suited to urban development. It is limited
mainly by a high shrink-swell potential during alternate
periods of wetting and drying. The effects of shrinking
and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shrink-swell potential.

TA—Tinaja gravelly loam, moderately steep. This
deep, well drained soil is on terrace remnants. It formed
in medium to coarse textured gravelly alluvial material
derived from various kinds of rock. Slope is 5 to 30
percent. Areas are oval or rounded in shape and are 25
to 200 acres in size. The native vegetation is mainly
grass. Elevation is 6,000 to 7,500 feet. The average
annual precipitation is 14 to 18 inches, the average
annual air temperature is 48 to 52 degrees F, and the
average frost-free period is 140 to 160 days.

Typically, the surface layer is brown gravelly loam 3
inches thick. The upper 7 inches of the subsoil is brown
gravelly loam and the lower 15 inches is pinkish gray
very gravelly loam. The upper 14 inches of the
substratum is pinkish white extremely gravelly loamy
sand, the next 9 inches is light brown loamy coarse
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sand, and the lower part to a depth of 68 inches or more
is light brown extremely gravelly loamy sand.

Included in this unit are small areas of Bernal,
Carnero, Mion, and Penrose soils near the upper edge of
mapped areas, Manzano soils in swales and
drainageways, Partri and Colmor soils in the lower lying,
concave areas near the edge of mapped areas, and
Remunda and Lavate Variant soils near the edge of
mapped areas in the Rainsville area. Included areas
make up about 20 percent of the total acreage.

Permeability of the Tinaja soil is moderate. Available
water capacity is very low. Effective rooting depth is 68
inches or more. Runoff is medium, and the hazard of
water erosion is moderate. The hazard of soil blowing is
moderate.

This unit is used mainly for livestock grazing and
wildlife habitat and as a source of sand and gravel.
Some areas are used for recreation and urban
development.

The included Colmor, Lavate Variant, Manzano, Partri,
and Remunda soils receive extra runoff from adjacent
higher lying areas of this unit; therefore, they have the
potential to be major forage producers in this unit.

The potential natural plant community on this unit is
mainly sideoats grama, blue grama, little bluestem, hairy
grama, and New Mexico feathergrass. As the potential
natural plant community deteriorates, sideoats grama,
little bluestem, and New Mexico feathergrass decrease
and the blue grama forms a dense, low turf. Plants that
occur in the potential natural plant community in smaller
amounts such as ring muhly, wolftail, threeawn, broom
snakeweed, fringed sagewort, and oneseed juniper
increase. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
sideoats grama, New Mexico feathergrass, and little
bluestem.

Use of practices that facilitate rangeland management
such as installation of fences, pipelines for providing
stock water, and watering facilities is difficult on this unit
because of coarse fragments on the surface and
throughout the soil. Loss of the surface layer results in a
severe decrease in productivity and in the potential of
the unit to produce plants suitable for grazing. Oneseed
juniper can be controlled by hand operations or by
chemicals. Effective livestock distribution can be
accomplished by proper placement of fences, wells,
pipelines, tanks, and salt. Slope limits access by
livestock, which results in overgrazing of the less sloping
areas. Other management practices suitable for use on
this unit are proper grazing use, deferred grazing, and
rotation grazing.

The average annual production of air-dry vegetation on
this unit ranges from 1,150 pounds per acre in favorable
years to 450 pounds in unfavorable years.

This unit is poorly suited to recreational development.
It is limited mainly by pebbles on the surface and slope.
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This unit is poorly suited to urban development. The
main limitations are a high seepage potential, coarse
fragments on the surface and in the soil, and slope.

This unit is suitable as a source of sand and gravel.
The material commonly is stratified, and separation
generally is required.

TT—Torreon-Thunderbird association, gently
sloping. This map unit is on low hills and side slopes on
the Maxson Crater basalt flow. Slope is 1 to 8 percent.
Areas are irregular in shape and are 40 to 640 acres in
size. The native vegetation is mainly grass. Elevation is
6,500 to 7,500 feet. The average annual precipitation is
14 to 18 inches, the average annual air temperature is
47 to 53 degrees F, and the average frost-free period is
140 to 160 days. .

This unit is 45 percent Torreon loam, 1 to 5 percent
slopes, and 40 percent Thunderbird cobbly loam, 2 to 8
percent slopes. The Torreon soil is on the lower part of
side slopes, and the Thunderbird soil is on the upper
part of side slopes and on low hills.

Included in this unit are small areas of Apache and
Pidineen soils along ridges and on low hilltops, Ayon
soils on side slopes throughout the unit, La Brier soils in
swales and on the bottoms of the few potholes in the
unit, and Partri and Swastika soils near the edge of
mapped areas. Included areas make up about 15
percent of the total acreage.

The Torreon soil is deep and well drained. It formed in
alluvial material derived dominantly from basalt and
modified with eolian material. Typically, the surface layer
is dark grayish brown loam 2 inches thick. The upper 10
inches of the subsaoil is dark grayish brown light clay
loam, and the lower 48 inches is brown and light brown
silty clay and clay loam.

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

The Thunderbird soil is moderately deep and well
drained. It formed in fine textured material derived
dominantly from basalt and modified with eolian material.
Typically, the surface layer is brown cobbly loam 2
inches thick. The upper 6 inches of the subsoil is brown
silty clay loam, and the lower 22 inches is brown clay
and silty clay. The substratum is light brown cobbly clay
loam 6 inches thick over basalt. A thin, discontinuous
calcium carbonate accumulation is on the surface of the
basalt.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.
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The potential natural plant community on this unit is
mainly blue grama, western wheatgrass, sideoats grama,
and galleta. As the potential natural plant community
deterioriates, western wheatgrass, sideoats grama, and
galleta decrease and the blue grama forms a dense, low
turf. Plants that occur in the potential natural plant
community in smaller amounts such as ring muhly,
broom snakeweed, threeawn, and sagewort increase.
Grazing management should be designed to increase
the productivity and reproduction of western wheatgrass,
blue grama, and sideoats grama.

The Torreon soil is suited to such rangeland
management practices as mechanical treatment and
rangeland seeding. Adapted plants suitable for seeding
include improved varieties of western wheatgrass, blue
grama, and sideoats grama. Practices that facilitate
rangeland management such as installation of fences,
pipelines for providing stock water, watering facilities,
and earthen ponds are suited to this unit. The
Thunderbird soil is limited for livestock watering ponds
and other water impoundments because of bedrock at a
depth of 20 to 40 inches.

Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
this unit ranges from 1,600 pounds per acre in favorable
years to 700 pounds in unfavorable years.

The Torreon soil is well suited to recreational
development. [t is limited mainly by dustiness during dry
periods. Areas used for recreation can be protected from
soil blowing and dust by maintaining plant cover. The
Thunderbird soil is poorly suited to recreational
development. It is limited mainly by cobbles on the
surface.

This unit is suited to urban development. It is limited
mainly by a high shrink-swell potential during alternate
periods of wetting and drying and by bedrock at a depth
of 20 to 40 inches in the Thunderbird soil. The effects of
shrinking and swelling can be minimized by using proper
engineering designs and by backfilling excavations with
material that has low shirnk-swell potential.

US—Ustifluvents, frequently flooded. These soils
are extremely variable in their characteristics. They are
moderately deep to deep and are well drained. They are
on nearly level flood plains along major drainageways.
The soils formed in alluvial material derived from various
kinds of rock. Slope is 0 to 2 percent. Areas are long
and narrow and are 10 to 100 acres in size. The native
vegetation is mainly grass and water tolerant sedges and
shrubs. Elevation is 5,500 to 8,500 feet. The average
annuai precipitation is 14 to 18 inches, the average
annual air temperature is 44 to 52 degrees F, and the
average frost-free period is 90 to 160 days.

No single profile of these soils is typical, but in one
commonly observed in the survey area the upper 4
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inches of the surface layer is yellowish brown loam and
the lower 8 inches is brown sandy loam. The next layer
is brown loam 14 inches thick. The next layer is a buried
surface layer of dark grayish brown clay loam 9 inches
thick. The substratum to a depth of 60 inchés or more is
brown loam.

Included in this unit are small areas of Brycan,
Ceboya, Hesperus, Holman, Kinesava, and Moreno soils
near the edge of mapped areas in the western part of
the survey area and La Brier, Manzano, and Vermejo
soils near the edge of mapped areas in the central and
eastern parts of the survey area. Included areas make
up about 25 percent of the total acreage.

Permeability of the Ustifluvents is moderately rapid to
very slow. Available water capacity is low to high.
Effective rooting depth is 30 to 60 inches or more.
Runoff is slow, and the hazard of water erosion is high.
The hazard of soil blowing is moderate. Frequent periods
of flooding can occur during rainfall and runoff.

Most areas of this unit are used for livestock grazing.
A few areas are used as cropland. Some areas are used
for recreation and urban development.

Because of the frequent periods of flooding and
extreme variability of the soils, this unit is poorly suited to
most uses except occasional grazing by livestock.

At the lower elevations, the potential natural plant
community on this unit is mainly alkali sacaton, western
wheatgrass, vine-mesquite, galleta, sideoats grama,
Canada wildrye, blue grama, and Apacheplume. As the
potential natural plant community deteriorates, these
plants decrease and the blue grama forms a dense, low
turf. Plants that occur in the potential natural plant
community in smaller amounts such as ring muhly, mat
muhly, threeawn, inland saltgrass, and broom
snakeweed increase. Sleepygrass invades. Grazing
management should be designed to increase the
productivity and reproduction of western wheatgrass,
vine-mesquite, and sideoats grama.

At the higher elevations, the potential natural plant
community is mainly tufted hairgrass, mountain brome,
western wheatgrass, sedges, and red fescue. As the
potential natural plant community deteriorates, the
desirable forage plants such as tufted hairgrass,
mountain brome, sedges, and red fescue decrease and
there is an increase in Baltic rush, iris, western yarrow,
willows, and shrubby cingquefoil, which normally occur in
small amounts in the potential natural plant community.
Dandelion and introduced forage grasses such as
timothy, redtop, and Kentucky bluegrass readily invade.
Grazing management should be designed to increase
the vigor, productivity, and reproduction of tufted
hairgrass and mountain brome. Grazing should be
delayed until the soils are firm and the more desirable
forage plants have achieved sufficient growth to
withstand grazing pressure.

Maximum forage production can be achieved by
concentrating livestock in small pastures and rotating
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grazing during the summer to allow forage plants to
maintain high vigor.

This unit has limited suitability for rangeland
management practices such as rangeland seeding and
mechanical brush control because of the frequent
periods of flooding and common gullies. This unit is
limited for livestock watering ponds and other water
impoundments because of the frequent periods of
flooding and seepage potential. Management practices
suitable for use on this unit are proper grazing use,
deferred grazing, and rotation grazing.

The average annual production of air-dry vegetation on
this unit ranges from 3,000 pounds per acre in favorable
years to 1,200 pounds in unfavorable years at the lower
elevations and from 3,500 pounds per acre in favorable
years to 1,800 pounds in unfavorable years at the higher
elevations.

This unit is poorly suited to recreational development.
It is limited mainly by the frequent periods of flooding.

This unit is poorly suited to urban development. The
main limitations are the frequent periods of flooding and
extreme variability of the soils.

VA—Vamer-Rock outcrop-Eutroboralfs complex,
hilly. This map unit is on mountainsides, foothills, and
mesas. Slope is 8 to 25 percent. Areas are irregular in
shape and are 50 to 640 acres in size. The native
vegetation is mainly oak brush, shrubs, and grass and
scattered overstory of pinyon, juniper, and ponderosa
pine. Elevation is 7,200 to 9,000 feet. The average
annual precipitation is 16 to 22 inches, the average
annual air temperature is 40 to 44 degrees F, and the
average frost-free period is 85 to 110 days.

This unit is 35 percent Vamer stony loam, 8 to 25
percent slopes; 20 percent Rock outcrop; and 20
percent Eutroboralfs loam, 8 to 25 percent slopes. The
Vamer soil is on mesas, benches, and upper side slopes
and along ridges; Rock outcrop occurs as ledges,
sheets, and short vertical escarpments; and the
Eutroboralfs are scattered throughout the unit. The
components of this unit are so intricately intermingled
that it was not practical to map them separately at the
scale used.

Included in this unit are small areas of Bernal and
Sombordoro soils near the edge of mapped areas at the
lower elevations; Brycan, Hesperus, Kinesava, and
Moreno soils in narrow valleys; Dargol soils and
Eutroboralfs scattered throughout the unit; Firo soils and
metamorphic rock near the edge of mapped areas;
Holman and Breece Variant soils in areas adjacent to
drainageways; Krakon soils near the edge of mapped
areas in the Chacon area; and Maes, Etoe, and Fuera
soils near the edge of mapped areas at the higher
elevations. Included areas make up about 25 percent of
the total acreage.

The Vamer soil is shallow and well drained. It formed
in old sediment derived dominantly from sandstone and
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shale. Typically, the surface layer is dark grayish brown
stony loam 4 inches thick. The subsoil is yellowish brown
clay 10 inches thick. Hard, brown sandstone is at a
depth of 14 inches.

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

Rock outcrop is exposed areas of sandstone and
shale that support little if any vegetation.

The Eutroboralfs are extremely variable in their
characteristics. They are shallow to deep and are well
drained. They formed in mixed material derived
dominantly from sandstone and shale. Typically, the
surface layer is brown loam 15 inches thick. The upper
15 inches of the subsoil is reddish brown clay loam, and
the lower part to a depth of 60 inches or more is reddish
brown very cobbly sandy clay.

Permeability of the Eutroboralfs is moderate to very
slow. Available water capacity is very low to high.
Effective rooting depth is 19 to 60 inches or more.
Runoff is rapid, and the hazard of water erosion is high.
The hazard of soil blowing is slight.

This unit is used mainly for wildlife habitat and
watershed. It is also used for livestock grazing in the less
sloping areas. Some areas are used for recreation and
urban development.

The included Brycan, Hesperus, Kinesava, and
Moreno soils receive extra runoff from adjacent higher
lying areas of this unit; therefore, they have the potential
to be major forage producers in this unit.

The potential natural plant community on the Vamer
soil is mainly Arizona fescue, mountain muhly, prairie
junegrass, oatgrass, needlegrass, Gambel oak, and
scattered pinyon. As the potential natural plant
community deteriorates, Arizona fescue, mountain muhly,
prairie junegrass, and oatgrass decrease and there is an
increase in Gambel oak, pinyon, Rocky Mountain juniper,
blue grama, and sagewort, which normally occur in small
amounts in the potential natural plant community.

The potential natural plant community on the
Eutroboralfs is mainly Gambel oak, pinyon, mountain
muhly, Arizona fescue, Rocky Mountain juniper,
mountainmahogany, and prairie junegrass. As the
potential natural plant community deteriorates, mountain
muhly, Arizona fescue, and prairie junegrass decrease
and there is an increase in Gambel oak, pinyon, Rocky
Mountain juniper, and blue grama, which normally occur
in small amounts in the potential natural plant
community.

Grazing management should be designed to increase
the vigor, productivity, and reproduction of Arizona
fescue, mountain muhly, and prairie junegrass on this
unit. Slope limits access by livestock, which results in
overgrazing of the less sloping areas. Trails or walkways
can be constructed in places to encourage livestock to
graze in areas where access is limited.
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Use of mechanical treatment practices is not practical
because of the shallow depth to bedrock, slope, and the
areas of Rock outcrop. Use of practices that facilitate
rangeland management such as installation of fences,
pipelines for providing stock water, and tanks is difficult
on this unit because of the shallow depth to bedrock and
the areas of Rock outcrop. Gambel oak, pinyon, and
Rocky Mountain juniper can be controlled by hand
operations. Other management practices suitable for use
on this unit are proper grazing use, deferred grazing, and
rotation grazing.

The average annual production of air-dry vegetation on
the Vamer soil ranges from 1,400 pounds per acre in
favorable years to 700 pounds in unfavorable years.

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

This unit is poorly suited to recreational development.
The main limitations are shallow depth to bedrock, slope,
stones on the surface, and the areas of Rock outcrop.

This unit is poorly suited to urban development. The
main limitations are shallow depth to bedrock, slope,
stones on the surface, and the areas of Rock outcrop.

Ve—Vermejo slity clay loam, 0 to 3 percent slopes.
This deep, moderately well drained soil is in wide, flat
drainageways, on valley floors, and on bottoms of old
dry lakebeds. It formed in fine textured alluvial deposits
derived dominantly from shale. Areas are irregular in
shape and are 10 to 640 acres in size. The vegetation in
areas not cultivated is mainly grass. Elevation is 5,800 to
7,200 feet. The average annual precipitation is 14 to 18
inches, the average annual air temperature is 48 to 52
degrees F, and the average frost-free period is 140 to
160 days.

Typically, the surface layer is grayish brown silty clay
loam 2 inches thick. The next layer is grayish brown clay
8 inches thick. The substratum to a depth of 60 inches
or more is grayish brown clay.

Included in this unit are small areas of Colmor soils in
slightly elevated, convex areas, Karde soils on the
leeward side of mapped areas, La Brier soils in swales,
Litle soils and shale Rock outcrop in the steeper areas
near the edge of mapped areas and along eroded
drainageways, Swastika soils near the edge of mapped
areas, and Ustifluvents along drainageways. Included
areas make up about 15 percent of the total acreage.
‘Individual included areas generally range from less than
1 acre to 3 acres in size.

Permeability of the Vermejo soil is very slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.
Salinity is slight to moderate. Rare periods of flooding
can occur during rainfall and runoff.

This unit is used mainly for livestock grazing, wildlife
habitat, watershed, and irrigated or nonirrigated cropland.
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The main crops are pasture, wheat, corn, and grass and
legume hay. Some areas are used for recreation and
urban development.

The potential natural plant community on this unit is
mainly alkali sacaton, western wheatgrass, vine-
mesquite, blue grama, galleta, and sideoats grama. As
the potential natural plant community deteriorates,
western wheatgrass, vine-mesquite, and sideoats grama
decrease and the blue grama forms a dense, low turf.
Plants that occur in the potential natural plant community
in smaller amounts such as mat muhly, ring muhly,
threeawn, and broom snakeweed increase. Sleepygrass
and rabbitbrush invade. Grazing management should be
designed to increase the vigor, productivity, and
reproduction of western wheatgrass, vine-mesquite, and
alkali sacaton.

This unit is suited to such rangeland management
practices as mechanical brush control and rangeland
seeding. Adapted plants suitable for seeding include
improved varieties of western wheatgrass, vine-mesquite,
blue grama, and alkali sacaton. The salinity of the soil
limits the choice of seeding varieties. Salt tolerant
grasses should be selected. Practices that facilitate
rangeland management such as installation of fences,
pipelines for providing stock water, watering facilities,
and earthen ponds are suited to this unit. Other suitable
practices are proper grazing use, deferred grazing,
rotation grazing, and spraying for brush management.
Rare periods of flooding limit the time of grazing on the
unit. Forage production is less in areas where a central
gully has formed as a result of water erosion.

The average annual production of air-dry vegetation on
this unit ranges from 4,000 pounds per acre in favorable
years to 1,500 pounds in unfavorable years.

If this unit is used for irrigated or nonirrigated crops,
the main limitations are the hazard of soil blowing, rare
periods of flooding during periods of rainfall, and salinity,
which limits the choice of crops. For maximum
production of most crops, irrigation is required in spring,
summer, and fall. Furrow, border, corrugation, and
sprinkler irrigation systems are suited to this unit.
Sprinkler irrigation is the most suitable method of
applying water. Use of this method permits the even,
controlled application of water, reduces runoff, and
minimizes the risk of erosion. Because of the silty clay
loam texture of the surface layer and the very slow
permeability, the application of water should be regulated
so that water does not stand on the surface and damage
the crops.

It irrigation is not used, crops that are tolerant of
drought are best suited. Because precipitation is not
sufficient for annual cropping, a cropping system that
includes small grain and summer fallow is most suitable.
Maintaining crop residue on or near the surface reduces
runoff, reduces soil blowing, and helps to maintain good
soil tilth and organic matter content. Rare periods of
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flooding can occur during periods of rainfall and runoff.
Tillage should be kept to a minimum.

This unit is suited to hay and pasture. Periodic mowing
and clipping help to maintain uniform growth, discourage
selective grazing, and reduce clumpy growth. Proper
grazing practices, weed control, and fertilizer are needed
to insure maximum quality of forage. Most crops, except
legumes, respond to nitrogen; legumes respond to
phosphorus.

The water table in this unit is at a depth of more than
6 feet under normal conditions. Irrigation water should be
applied carefully to prevent the buildup of a high water
table. Seepage from irrigation ditches can also contribute
to a high water table. Line ditches or install irrigation
pipelines to reduce water loss by seepage.

This unit is poorly suited to recreational development.
It is limited mainly by salinity and rare periods of flooding
during rainfall and runoff.

This unit is poorly suited to urban development. The
main limitations are the rare periods of flooding during
periods of rainfall and runoff and a high shrink-swell
potential during alternate periods of wetting and drying.
The effects of shrinking and swelling can be minimized
by using proper engineering designs and by backfilling
excavations with material that has low shrink-swell
potential.

VK—Vermejo-Karde association, gently sloping.
This map unit is on the bottoms and leeward side slopes
of dry and intermittent lakes and potholes. Slope is 0 to
8 percent. Areas are rounded in shape and are 40 to
320 acres in size. The native vegetation is mainly grass.
Elevation is 5,800 to 7,200 feet. The average annual
precipitatioii is 14 to 18 inches, the average annual air
temperature is 48 to 52 degrees F, and the average
frost-free period is 140 to 160 days.

This unit is 40 percent Vermejo silty clay loam, O to 3
percent slopes, and 35 percent Karde fine sandy loam, 2
to 8 percent slopes. The Vermejo soil is on the bottom
of dry lakes and potholes, and the Karde soil is on the
leeward side slopes.

Included in this unit are small areas of Colmor, Partri,
and Swastika soils near the edge of mapped areas and.
Litle soils and shale Rock outcrop in the steeper areas
near the edge of mapped areas and along eroded
drainageways. Included areas make up about 25 percent
of the total acreage.

The Yermejo soil is deep and moderately well drained.
It formed in fine textured alluvial deposits derived
dominantly from shale. Typically, the surface layer is
grayish brown silty clay loam 2 inches thick. The
substratum to a depth of 60 inches or more is light
brownish gray clay.

Permeability of the Vermejo soil is very slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is rapid, and the hazard of water
erosion is high. The hazard of soil blowing is high.
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Sallinity is slight to moderate. Rare periods of flooding
can occur during rainfall and runoff.

The Karde soil is deep and well drained. It formed in
eolian sediment derived dominantly from the beds of dry
or intermittent lakes. Typically, the surface layer is brown
fine sandy loam 3 inches thick. The next layer is brown
loam 10 inches thick. The upper 11 inches of the
substratum is brownish gray silt loam, and the lower part
to a depth of 60 inches or more is very pale brown silt
loam.

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

This unit is used mainly for livestock grazing, wildlife
habitat, and watershed. Some areas are used for
recreation and urban development.

The potential natural plant community on the Vermejo
soil is mainly alkali sacaton, western wheatgrass, vine-
mesquite, and blue grama. As the potential natural plant
community deteriorates, western wheatgrass and vine-
mesquite decrease and the blue grama forms a dense,
low turf. Plants that occur in the potential natural plant
community in smaller amounts such as buffalograss, mat
muhly, and inland saltgrass increase and sleepygrass
and rabbitbrush invade. Grazing management should be
designed to increase the vigor, productivity, and
reproduction of western wheatgrass, vine-mesquite, and
alkali sacaton.

The Vermejo soil is suited to such rangeland
management practices as mechanical brush
management and rangeland seeding. Adapted plants
suitable for seeding include improved varieties of
western wheatgrass, vine-mesquite, and blue grama. The
salinity limits the choice of seeding varieties. Salt tolerant
grasses should be selected. Rare periods of flooding
limit the time of grazing on this soil.

The potential natural plant community on the Karde
soil is mainly blue grama, sideoats grama, western
wheatgrass, and winterfat. As the potential natural plant
community deteriorates, sideoats grama, western
wheatgrass, and winterfat decrease and the blue grama
forms a dense, low turf. Plants that occur in the potential
natural plant community in smaller amounts such as ring
muhly, mat muhly, threeawn, and broom snakeweed
increase. Grazing management should be designed to
increase the vigor, productivity, and reproduction of
sideoats grama, blue grama, western wheatgrass, and
winterfat.

The Karde soil has limited suitability for rangeland
management practices such as rangeland seeding and
mechanical brush management because of the hazard of
soil blowing. Practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, watering facilities, and earthen
ponds are suitable on this soil.
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Management practices suitable for use on this unit are
proper grazing use, deferred grazing, rotation grazing,
and spraying for brush management.

The average annual production of air-dry vegetation on
the Vermejo soil ranges from 2,800 pounds per acre in
favorable years to 1,200 pounds in unfavorable years.

The average annual production of air-dry vegetation on
the Karde soil ranges from 1,500 pounds per acre in
favorable years to 800 pounds in unfavorable years.

The Vermejo soil is poorly suited to recreational
development. It is limited mainly by salinity and rare
periods of flooding during periods of rainfall and runoff.
The Karde soil is suited to recreational development. It is
limited mainly by salinity.

The Vermejo soil is poorly suited to urban
development. The main limitations are the rare periods
of flooding during periods of rainfall and runoff and a
high shrink-swell potential during alternate periods of
wetting and drying. The effects of shrinking and swelling
can be minimized by using proper engineering designs
and by backfilling excavations with material that has low
shrink-swell potential. The Karde soil is well suited to
urban development. It is limited mainly by potential
seepage.

YS—Yankee-Saladon association, gently sloping.
This map unit is on valley sides in areas of basalt flows.
Slope is 0 to 9 percent. Areas are long and narrow and
are 40 to 150 acres in size. The native vegetation is
mainly grass and water tolerant sedges. Elevation is
7,400 to 9,000 feet. The average annual precipitation is
16 to 20 inches, the average annual air temperature is
41 to 44 degrees F, and the average frost-free period is
85 to 105 days.

This unit is 60 percent Yankee loam, 1 to 9 percent
slopes, and 20 percent Saladon mucky silty clay loam, 0
to 2 percent slopes. The Yankee soil is on valley sides,
and the Saladon soil is in swales and depressional
areas.

Included in this unit are small areas of Barela soils on
the upper part of side slopes, Dalcan and Raton soils in
the steeper areas near the edge of mapped areas, and
Rock outcrop along ridges and near the edge of mapped
areas. Included areas make up about 20 percent of the
total acreage.

The Yankee soil is deep and well drained. It formed in
alluvium derived dominantly from basalt and modified
with eolian material. Typically, the surface layer is dark
brown loam 16 inches thick. The subsoil is brown silty
clay 30 inches thick. The substratum to a depth of 60
inches or more is brown silty clay.

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

The Saladon soil is deep and very poorly drained. It
formed in fine textured alluvium derived dominantly from
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basalt. Typically, the upper 4 inches of the surface layer
is very dark brown mucky silty clay loam and the lower
11 inches is very dark brown silty clay. The upper 15
inches of the substratum is dark gray clay, and the lower
part to a depth of 60 inches or more is dark gray clay.

Permeability of the Saladon soil is very slow. Available
water capacity is high. Effective rooting depth is 60
inches or more. Runoff is ponded during rainfall, and the
hazard of water erosion is none. The hazard of soil
blowing is slight. Frequent periods of flooding can occur
during June through September. A fluctuating water table
is at a depth of O to 4 feet.

Most areas of this unit are used for livestock grazing
(fig. 16), wildlife habitat, and watershed. A few areas are
used as nonirrigated cropland. The main crops are grass
and legume hay. Some areas are used for recreation
and urban development.

The potential natural plant community on the Yankee
soil is mainly Arizona fescue, mountain muhly, prairie
junegrass, western wheatgrass, needlegrass, and
oatgrass. As the potential natural plant community
deteriorates, the desirable forage plants such as Arizona
fescue, prairie junegrass, and oatgrass decrease and
there is an increase in blue grama, ring muhly, pingue,
cinquefoil, and sagewort, which normally occur in small
amounts in the potential natural plant community.
Sleepygrass and Kentucky bluegrass readily invade.
Grazing management should be designed to increase
the vigor, productivity, and reproduction of Arizona
fescue, mountain muhly, and oatgrass.

The Yankee soil is suited to such rangeland
management practices as rangeland seeding and
mechanical brush management. Adapted plants suitable
for seeding include improved varieties of Arizona fescue,
mountain muhly, western wheatgrass, and prairie
junegrass. Practices that facilitate rangeland
management such as installation of fences, pipelines for
providing stock water, watering facilities, and earthen
ponds are suitable on this soil.

The potential natural plant community on the Saladon
soil is mainly tufted hairgrass, mountain brome, western
wheatgrass, sedges, and red fescue. As the potential
natural plant community deteriorates, the desirable
forage plants such as tufted hairgrass, mountain brome,
sedges, and red fescue decrease and there is an
increase in Baltic rush, iris, western yarrow, and shrubby
cinquefoil, which normally occur in small amounts in the
potential natural plant community. Dandelion and
introduced forage grasses such as timothy, redtop, and
Kentucky bluegrass readily invade