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THIS SOIL SURVEY

Turn to |‘Index to Soil Map Units”’
5 . Which lists the name of each map unit and the
page where that map unit is described.

See [‘Summary of Tables’’|(following the

6. Contents) for location of additional data
on a specific soil use.

L

Consult [*Contents’’

for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7.

agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

students; to specialists in wildlife management, waste disposal, or pollution cnntrol.




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, regardiess of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1963-1975.
Soil names and descriptions were approved in 1976. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1976. This survey was made cooperatively by the Soil Conservation Service
and the Forest Service, United States Department of Agriculture; the Bureau of
Indian Affairs and the Bureau of Land Management, United States Department
of the Interior; and the New Mexico Agricultural Experiment Station. It is part of
the technical assistance furnished to the Taos and East Arriba Natural
Resource Conservation Districts, the Carson National Forest, and the Taos and
Ricures Pueblos.

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: The Rio Grande in an area of Rock outcrop, very steep. The change
in elevation is approximately 540 feet
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foreword

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

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

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

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

A. W. Hamelstrom
State Conservationist
Soil Conservation Service
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This survey area is in the north-central part of New
Mexico. It includes Taos County and parts of Rio Arriba
and Mora Counties. The size of the area is about 2,432
square miles, or 1,656,613 acres.

Taos, the county seat of Taos County, is on U.S.
Highway 64 and New Mexico State Highway 3.

The climate of the area, not including high mountain
regions, is semiarid continental. The summers are cool
and pleasant, and the winters are crisp, clear, and
sunny. The wind velocity is low, precipitation is light, and
humidity is low.

Irrigated cropland, rangeland, and forest land are
dominant in the survey area. The irrigated farms are on
flood plains, terraces, and alluvial fans along streams
that begin in the Sangre de Cristo Mountains. These
streams are the source of irrigation water. Other irrigated
cropland is in an area between the foothills of the
Sangre de Cristo Mountains and Ute Mountain in the
northern part of the area. The main crops are small
grains, alfalfa, and irrigated pasture.

Range, throughout the area, is used mainly for grazing
beef cattle and sheep.

The Forest Service, United States Department of
Agriculture, administers 537,260 acres of federally
owned forest land. This acreage is along the eastern and
southwestern parts of the survey area.

Most of the survey area is drained by the Rio Grande.
A small section in the southwestern part is drained by
the Rio Ojo Caliente and by Moreno Creek.

The Rio Grande Gorge extends along the entire length
of Taos County.

general nature of the survey area

This section gives general information about the
climate; water for irrigation; physiography, relief, and
drainage; and history and development of the survey
area.

climate

Frank E. Houghton, state climatologist for New Mexico, Department
of Commerce, Environmental Science Services Administration,
Environmental Data Service, prepared this section.

The Taos area is in the northern-mountain
climatological division of New Mexico.

Temperatures in the Taos area vary greatly because of
the great differences in elevation. Near Ojo Caliente, the
average annual temperature is 50 degrees, decreasing to
44 degrees toward the northern end of the Rio Grande
Valley and more rapidly to 39 degrees in the mountains,
for example, in the mountain valley of the Red River at
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an elevation of about 9,000 feet. Similarly, the average
daily maximum temperature ranges from 66 degrees at
Ojo Caliente to 56 at Red River, and the average daily
minimum temperature ranges from 32 degrees at Ojo
Caliente to 23 degrees at Red River. The diurnal range
of temperature averages 30 degrees. The wide range of
temperature is characteristic of a continental, dry
climate.

Summer temperatures are mild, averaging from 80
degrees in the day to 45 at night. Winter temperatures
are cold. The daytime average is 40 degrees, and the
minimum is about 10 degrees. The highest temperature
recorded in Taos County is 101 degrees at Taos in July
1894, but temperatures of 100 degrees or more are rare.
Temperatures of 90 degrees or higher occur on an
average of 21 days a year at Taos, and temperatures of
zero or below occur on an average of 11 days per year,
mostly in December through February. Temperatures
reached 35 degrees below zero at Tres Piedras on
February 19, 1933, and at Red River on February 12,
1948. Temperatures in the upper valley are given in table
1. The data were recorded at Cerro. Similar temperature
patterns, allowing for elevation effects, can be expected
at other places in the county.
hows the probability that selected
temperature thresholds will occur in spring and fall. The
50 percent probability is that of the average date of
occurrence. At Taos, the period between the average
dates of the last temperature of 32 degrees or lower in
spring and the earliest in fall is 131 days. At Cerro, the
average difference is 123 days, or 1 week less than at
Taos. This difference is mainly due to the fact that the
last temperature of 32 degrees or lower in spring occurs
later at Cerro than at Taos.

| Table 1]shows the seasonal pattern of precipitation in

aos County. The data were recorded at Cerro.
Precipitation is lightest in winter; the average is a little
more than one-half inch a month. The monthly average
for the remainder of the year is 1 inch a month in spring
and falt and nearly 2 inches in August. The heavier
precipitation is caused mostly by thunderstorms, which
occur on an average of 63 days a year. Two-thirds of
these storms are in summer. Thunderstorms rarely occur
in winter. In a period of 24 hours, precipitation generally
is less than 3 inches; however, there are two exceptions
on record. At Virsylvia, northwest of Cerro, 7.5 inches of
precipitation was recorded in 24 hours on August 17,
1922, and at San Cristobal, 4.06 inches was recorded in
39 hours on May 19, 1965.

Only three heavy hailstorms have been recorded in 14
years of record. One of these storms caused damage to
property and crops.

The average annual precipitation along the Rio Grande
Valley in Taos County ranges from nearly 9 inches in the
south to 14 inches at the higher elevations in the north.
Annual precipitation increases to 15 inches in the west-
central part and from 15 to 19 inches along the western
slopes of the Sangre de Cristo Mountains. Annual

Soil survey

averages of 34 inches or more occur in the higher
mountains.

This mountainous area has a wide range in
precipitation from month to month and from year to year.
In 1914, for example, the total annual precipitation at
Red River was 28.13 inches, and in 1956, the total
precipitation at Tres Piedras was only 6.12 inches. The
highest monthly total recorded in Taos County was 8.16
inches in August 1922, at Cerro. In some months there is
no precipitation. The average number of days each year
that have 0.10 inch or more precipitation ranges from 28
at Ojo Caliente to 51 at Red River. The average number
of days each year that have precipitation of 0.50 inch or
more ranges from 3 in the south to 8 at Red River.

Average annual snowfall ranges from 20 inches in the
southwest to 55 inches on the mesas. It increases in the
mountains to 100 inches or more. Some of the heaviest
snowfalls in the state have occurred in this mountainous
area. A record monthly total of 88 inches was recorded
at Ancho Mine in January 1915, and the highest
seasonal total, 428 inches, also was recorded at Ancho
Mine in 1914-15. On the mesas, snow can fall from
November through March.

Southeasterly winds prevail, but a secondary peak of
northeasterly winds occurs in September and in winter.
Local topography influences the wind. For example, in a
generally east-west mountain valley at Red River,
prevailing winds are easterly in May through September
because of valley-heating effects, and they are northerly
in other months due to drainage of cold air from the
mountain slopes.

Generally, the Sangre de Cristo Mountains in the east
prevent extremely cold polar air from entering the
county.

On the average, 211 days a year are expected to be
clear (less than four-tenths of the sky covered by clouds)
and about 47 days are expected to be cloudy (more than
seven-tenths of the sky covered by clouds).

No tornadoes have been reported in Taos County.

Relative humidity, although not measured at specific
locations in Taos County, can be estimated from
humidity observations at points in surrounding areas and
from average temperatures recorded in the county. The
average annual relative humidity is almost 65 percent.
The average humidity in winter is 70 percent, and the
average humidity in spring is 60 percent. The average
humidity is lower in the warmer valleys and higher in the
cooler mountains.

Nearly 70 percent, or about 3,000 hours a year, of the
possible hours of sunshine can be expected in this
survey area. Sunshine occurs about 60 percent of the
possible time in winter, and about 80 percent of the
possible time in June.

Class A evaporation-pan measurements can be
expected to show near 65 to 70 inches of moisture
evaporation a year, increasing southward. About 72
percent of this evaporation (47 to 50 inches) occurs from
May through October.
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water for irrigation

Surface water diverted from streams and springs is the
main source of irrigation water. Water pumped from wells
is used for irrigation in a small area east of Ute
Mountain.

Surface irrigation systems are used on about 40,000
acres on bottoms and terraces along streams on the
western side of the Sangre de Cristo Mountains. Most of
these streams run intermittently, and thus they are
unreliable as an irrigation-water supply. Generally,
snowmelt in spring and thunderstorms in July and August
provide an adequate supply of water. The water quality is
satisfactory for most uses.

physiography, relief, and drainage

Clarence L. Haverland, geologist, Soil Conservation Service,
prepared this section.

The survey area lies within the Southern Rocky
Mountain Physiographic Province. The area is divided
into three broad geomorphic units consisting of (1) the
Sangre de Cristo Mountains on the east, (2) the
westward sloping alluvial piedmont plains and fans from
the mountains, generally in the middle of the area, and
(3) the basalt areas, generally on the western side of the
Rio Grande Gorge. Some basalt areas such as Ute
Mountain and other igneous peaks and flows are on the
eastern side of the Rio Grande. A separate small breaks
area of approximately 50 square miles is in the
southwestern part of the Taos area near Ojo Caliente.

Elevation in the mountains ranges from 13,151 feet on
Wheeler Peak to about 7,800 feet at the base of the
mountains where the alluvial fans begin. Drainage
patterns are well defined. Approximately 20 square miles
in the southeastern part of the mountain area is drained
by the Mora River. Drainage generally is westward,
through the dissected alluvial plains into the Rio Grande.
Mountain slopes are generally steep. The extent of
erosion on these slopes depends on the amount of
precipitation, vegetative cover, and bedrock outcrops.

West of the mountains and abutting them are the
piedmont alluvial plains and fans. The slopes generally
are steep at the mountain fronts and gradually lessen
westward toward the Rio Grande Gorge. Drainage on the
plains and fans generally is well defined, especially in
the area of major streams. There are five main
geomorphic surfaces in the plains and fans area:

1. A topographically high alluvial plain of about 60
square miles extends north from Rio Hondo to the
village of Questa. Another plain of about 30 square miles
is southeast of the village of Costilla. Generally, in these
areas, a cap of basait is on the surface.

2. A second surface is located south of Costilla and
east of New Mexico State Highway 3. It covers only
about 1 square mile but is significant because it shows
that the Rio Grande at some time meandered through
the area and cut an erosion scarp. At present, the Rio
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Grande is entrenched in a deep gorge approximately 10
miles west of the scarp.

3. A third geomorphic surface consists of the alluvial
plains near Taos and in the area north of Questa.
Deposition there probably occurred later than in areas of
the first two surfaces.

4. The fourth surface consists of old lake bottoms.
The largest area, which covers about 20 square miles, is
near Sunshine Valley. A smaller area covering about 4
square miles is located about 2 miles north of Amalia.
This area probably is similar in age to the Sunshine
Valley area.

5. The fifth surface consists of the more level parts
of alluvial plains and old lake bottoms. Slopes are mostly
gentle, and very little erosion has occurred.

The area west of the Rio Grande Gorge is underlain
by a very thick sequence of basalt flows. This area dips
gently toward the east. The drainage pattern is very
poorly defined, and the soils generally are shallow.
Slopes range from very steep on the volcanic plugs and
cones to gentle on the flats. Elevation ranges from
10,100 feet to 7,800 feet on the cones and plugs and
from 7,800 to 6,800 feet on the flow surfaces.

Along the southern edge of the basalt flows is an area
known as the “breaks”, which has badland-type
topography and active geologic erosion. Slopes are
steep and, in places, vertical. This area is drained by the
Ojo Caliente River. Elevation ranges from 7,400 feet at
the edge of the basalt flows to 6,400 feet in the bed of
the river.

history and development

Taken from A Brief History of Taos, New Mexico, by Jack Boyer,
director, Kit Carson Memorial Foundation.

The first permanent dwellers in the Taos area were
the Pit House People, who came into the area about 900
A.D. and lived in round pits in the ground. These people
were hunters and farmers. They grew beans, corn, and
squash. By 1200 A.D., these Indians were living in small
pueblos, probably because of raids by other Indians.
Large pueblos, such as the present Taos Pueblo, were
developed as fortress-type structures.

In 1540, Coronado encountered a group of Plains
Indians in the Texas Panhandle who had just come from
a trading trip to Taos. This is the first written record of
the early Indian trade at Taos. In September 1598, Fray
Zamora and two other men were assigned to the Taos
Pueblo by Don Juan de Onate, the first colonizer of New
Mexico. By 1615, a number of Spanish families were
farming and raising livestock in the Taos, Trampas, and
Penasco Valleys. The population of the area increased
rapidly, spreading to the surrounding mountain valleys in
what is now Taos County. Community ditch systems
were built to convey irrigation water to cropland and
pastureland.

In 1970, according to the U.S. Census of that year, the
Taos Area had a population of about 17,500, or about
7.8 persons per square mile.
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how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under ‘“‘General soil map
units” and “Detailed soil map units.”

While a soil survey is in progress, samples of some
scils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, rangeland and woodland managers,
engineers, planners, developers and builders, home
buyers, and others.

soil survey intensities

The soils in the Taos area were mapped at two levels
of intensity, which were designed to meet the expected
uses of the soils. The irrigated cropland and the area in
and near Taos and other communities were mapped at a
high degree of detail. The soils in these areas make up
the narrowly defined map units in this survey. Those map
units named as a phase of a soil series or as a complex
generally are narrowly defined.

The rest of the Taos area, where the soils are used as
rangeland and woodland and for recreation uses and
wildlife habitat, was mapped at a lesser degree of detail.
These soils make up the broadly defined map units in
this survey, which generally are less homogeneous than
the narrowly defined units. Those map units named as
associations and miscellaneous areas generally are
broadly defined.

The map unit symbol identifies the level of intensity at
which the soils were mapped. In all map unit symbols,
the first letter is a capital. If the map unit is narrowly
defined, the second letter is lowercased; and if the map
unit is broadly defined, the second letter is capitalized.
The third letter in the map unit symbol identifies the
slope of the soil or soils making up the map unit. If the
letters in the map unit symbol are followed by the
number 2, the soil or soils are eroded.






general soil map units

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

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

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

soil descriptions

Deep soils on alluvial fans, on dunes and terraces,
and in valleys

The soils in this group are east and west of the Rio
Grande. These soils formed mainly in alluvium. The
native vegetation is mostly short and mid grasses,
shrubs, and scattered trees. The elevation ranges from
6,400 to 8,000 feet.

1. Fernando-Tenorio-Silva

Deep, well drained, level to strongly sloping soils; on
alluvial fans and valley side slopes

This map unit is on alluvial fans and valley side slopes
mainly west of the base of the Sangre de Cristo
Mountains to the Rio Grande Gorge. The soils formed in
mixed alluvium. Slopes range from 0 to 10 percent.

The elevation ranges from 6,500 to 8,000 feet. The
mean annual precipitation is 12 to 13 inches, and the
mean annual temperature is 48 degrees to 49 degrees
F. The frost-free season is 120 to 135 days.

This map unit makes up about 12 percent of the
survey area. Fernando soils make up about 45 percent
of the unit, Tenorio soils 25 percent, and Silva soils 20
percent. Sedillo, Hernandez, and Manzano soils and
Orthents make up the rest.

The Fernando soils are on alluvial fans near the base
of the mountains. The surface layer is light brown silt

loam, and the subsoil is brown, light brown, and light
reddish brown clay loam. The substratum is pink clay
loam and loam.

The Tenorio soils are on valley sides. The surface
layer is brown loam, and the subsoil is dark brown loam.
The substratum is yellowish brown extremely gravelly
sand.

The Silva soils are on broad upland fans and valley
sides. The surface layer is brown loam, and the subsoil
is brown and light brown clay loam. The substratum is
very pale brown clay loam.

The soils in this map unit are used mainly as range.
However, they are important in use for cultivated crops.
A lack of irrigation water is one of the main limitations to
farming.

This map unit has medium potential for improved
range. The low precipitation and the short growing
season are the main limitations. Shrinking and swelling,
low strength, and slow or moderately siow permeability
are limitations on the Silva and Fernando soils, but these
limitations can be overcome. The potential for residential
and other urban uses is medium. Ground water
contamination from septic tank filter fields can be a
hazard on Tenorio soils.

The potential for habitat for rangeland wildlife is
medium.

2. Royosa-Vibo-Montecito

Deep, somewhat excessively drained and well drained,
nearly level to moderately steep soils; on uplands,
dunes, and alluvial fans

This map unit is on old dunes and alluvial fans in the
southwestern part of the survey area. The soils formed
in eolian material or in alluvium. Slopes range from 1 to
30 percent.

Elevation ranges from 6,400 to 8,000 feet. The mean
annual precipitation is 13 to 14 inches, and the mean
annual temperature is 50 degrees to 52 degrees F. The
frost-free season is 125 to 135 days.

This map unit makes up about 6 percent of the survey
area. Royosa soils make up about 35 percent of the unit,
Vibo soils 25 percent, and Montecito soils 10 percent.
The remaining 30 percent of the unit consists of Orejas,
Hernandez, and Silva soils and Fluvents and Orthents.

The Royosa soils are somewhat excessively drained
and are on stabilized dunes. They are brown loamy sand
throughout.



The Vibo soils are well drained and are on alluvial
fans. The surface layer is brown sandy loam, and the
subsoil is brown sandy clay loam. The substratum is light
brown sandy loam and brown loamy sand.

The Montecito soils are well drained and are on
alluvial fans. The surface layer is light yellowish brown
and brown loam, and the subsoil is brown and light
brown clay loam and gravelly clay loam. The substratum
is white very gravelly sandy loam and light gray
extremely gravelly sandy loam.

The soils in this unit are used mainly as grazable
woodland, for which they have medium potential. The
low precipitation, short growing season, and the hazard
of wind erosion are the main limitations.

These soils have medium potential for use as habitat
for openland, woodland, and rangeland wildlife.

3. Manzano-Loveland-Caruso

Deep, well drained to poorly drained, level to gently
sloping soils; on valley bottoms, terraces, and fans

This map unit is on valley bottoms, terraces, and fans
along streams extending west from the Sangre de Cristo
Mountains. The soils formed in mixed alluvium. Slopes
range from O to 5 percent.

Elevation ranges from 6,500 to 7,500 feet. The mean
annual precipitation is 13 inches, and the mean annual
temperature is 48 degrees to 49 degrees F. The frost-
free season is 125 to 135 days.

This map unit makes up about 2 percent of the survey
area. Manzano soils make up about 40 percent of the
unit, Loveland soils 15 percent, and Caruso soils 10
percent. The remaining 35 percent of the unit consists of
Fernando, Poganeab, and Tenorio soils and Fluvents.

The Manzano soils are well drained and are on valley
bottoms and fans along streams. The surface layer is
brown clay loam, and the subsoil is dark brown clay
loam. The substratum is brown clay loam.

The Loveland soils are poorly drained and are on
valley bottoms and terraces near perennial streams. The
surface layer is dark grayish brown clay loam and loam.
The upper part of the underlying material is dark grayish
brown loam, and the lower part is mixed sand, gravel,
and cobblestones. These soils have a seasonal water
table between depths of 6 and 18 inches.

The Caruso soils are somewhat poorly drained and are
on valley bottoms and terraces near perennial streams.
The surface layer is grayish brown silty clay loam and
clay loam. The upper part of the underlying material is
light brownish gray and pale brown clay loam, and the
lower part is pale brown stratified clay loam to very fine
sandy loam. These soils have a seasonal water table at
a depth of 30 inches.

Most of this map unit is used for irrigated hay and as
pasture. This unit has high potential for these uses.
Limitations are the high water table, the gravelly subsoil,
slope, and the hazard of flooding.
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The potential for residential and other urban uses is
low. Limitations include the hazard of flooding, the high
water table, and the low strength of the soils.

The potential of this unit is high for use as habitat for
openland wildlife and low to medium for use as habitat
for wetland wildlife.

Shallow to deep soils on mesas, cones, hills, and
alluvial fans

The soils in this group are mainly west of the Rio
Grande. They formed in material that weathered from
basalt, in eolian sediment, and in mixed alluvium. The
native vegetation is short and mid grasses, shrubs,
pinyon pine, and oneseed juniper. The elevation ranges
from 6,500 to 10,000 feet.

4. Travelers-Luhon-Stunner

Shallow and deep, well drained, nearly level to
moderately sloping soils; on mesas

This map unit is on basalt mesas in the northwestern
part of the survey area. The soils formed in material that
weathered from basalt, in eolian sediment, and in mixed
alluvium. Slopes range from 1 to 8 percent.

The elevation ranges from 7,600 to 8,800 feet. The
mean annual precipitation is 11 inches, and the mean
annual temperature is about 44 degrees F. The frost-free
season is 90 to 110 days.

This unit makes up about 13 percent of the survey
area. Travelers soils make up about 35 percent of the
unit, Luhon soils 25 percent, and Stunner soils 20
percent. Rock outcrop and Antonito and Shawa soils
make up the rest.

The Travelers soils are on old, low basalt flows. The
surface layer and subsoil are brown very stony loam.
The substratum is pale brown very stony clay. Basalt
bedrock is at a depth of 10 to 20 inches.

The Luhon soils formed in sediment on side slopes
between basalt flows. The surface layer and the upper
part of the underlying material are brown loam. The
lower part of the underlying material is pinkish gray clay
loam and pinkish white loam and has a high content of
lime.

The Stunner soils formed in sediment on the top of
basalt mesas. The surface layer is brown cobbly loam,
and the subsoil is brown and light brown clay loam. The
substratum is pink loam and pinkish white gravelly loam.

This map unit is used mainly as range, for which it has
high potential. The main limitations are the depth to
basalt, the high lime content, the low precipitation, and
the short growing season.

This unit has medium potential for use as habitat for
rangeland wildlife.

5. Petaca-Servilleta-Hernandez

Shallow to deep, well drained, level to strongly sloping
soils; on mesas and alluvial fans
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This map unit is on basalt mesas and alluvial fans in
the west-central part of the Taos area. The soils formed
in material that weathered from basalt, in eolian
sediment, and in mixed alluvium. Slopes range from 0O to
15 percent.

The elevation ranges from 6,500 to 8,000 feet. The
mean annual precipitation is 12 inches, and the mean
annual temperature is about 49 degrees F. The frost-free
season is 125 to 135 days.

This map unit makes up about 6 percent of the survey
area. Petaca soils make up about 20 percent of the unit,
Servilleta_soils 20 percent, and Hernandez soils 15
percenﬂ (fig. 2). !I he remaining 45 percent of the unit
consists of Prieta, Fernando, Kim, and Silva soils and
Rock outcrop.

The Petaca soils are on low basalt ridges and breaks.
The surface layer is brown very stony loam, and the next
layer is brown cobbly loam. The underlying material is
pale brown cobbly clay loam and very gravelly sandy
loam and has a high content of lime. Basalt bedrock is
at a depth of 10 to 20 inches.

The Servilleta soils are on broad basalt mesas. The
surface layer is brown silty clay loam, and the subsoil is
reddish brown and light brown silty clay loam. The
substratum is light brown silty clay loam. Basalt bedrock
is at a depth of 20 to 40 inches.

The Hernandez soils are on alluvial fans between
basalt ridges. The surface layer is brown loam, and the
subsoil is pale brown clay loam. The substratum is pink
clay loam and has a high content of lime.

This unit is used mainly as range. It has low to
medium potential for this use. The main limitations are
the depth to basalt, the high lime content, the low
precipitation, and the short growing season.

The potential of this unit for use as habitat for
rangeland wildlife is medium.

6. Raton-Rock outcrop-Orejas

Shallow, well drained, gently sloping to steep soils, and
Rock outcrop; on mesas, cones, and hills

Figure 2.—An area of Servilleta silty clay loam, in the foreground, and Hernandez loam and Petaca stony loam, in the background.
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This map unit is on basalt mesas, hills, and volcanic
cones in the western part of the survey area. The soils
formed in material that weathered from basalt and in
eolian sediment. Slopes range from 3 to 40 percent.

The elevation ranges from 7,000 to 10,000 feet. The
mean annual precipitation is 14 to 15 inches, and the
mean annual temperature is 41 degrees to 52 degrees
F. The frost-free season is 80 to 130 days.

This unit makes up about 8 percent of the survey area.

Raton soils make up about 25 percent of the unit, Rock
outcrop 25 percent, and Orejas soils 10 percent.
Montecito, Prieta, Stunner, and Fernando soils make up
the rest.

The Raton soils are at the higher elevations on basalt
mesas and hills. The surface layer is dark grayish brown
very stony silt loam, and the subsoil is dark brown very
stony silty clay loam and very stony clay. Basalt bedrock
is at a depth of 10 to 20 inches.

Rock outcrop is folded, broken, and barren basalt on
cones, hills, and mountains. '

The Orejas soils are at the lower elevations on basalt
cones and hills. The surface layer is pale brown very
stony loam, and the subsoil is light brown cobbly clay
loam and pinkish gray very gravelly clay loam. Basalt
bedrock is at a depth of 10 to 20 inches.

This unit is used mainly for grazing, for which it has
medium potential. The main limitations are the depth to
rock, the low precipitation, and the short growing
season. The potential for residential and other urban
uses is low. The main limitations to these uses are the
depth to rock, the slow permeability, the slope, and the
shrinking and swelling of the soil.

This map unit has medium potential for use as habitat
for woodland and rangeland wildlife.

Moderately deep to deep soils on dissected
piedmonts, mountainsides, alluvial fans, and terraces

The soils in this group are on dissected piedmonts,
mountainsides, alluvial fans, and terraces. The soils
formed in mixed alluvium or in colluvium and residuum.
The native vegetation is mid grasses, shrubs, oneseed
juniper, pinyon pine, ponderosa pine, Douglas-fir, and
white fir. The elevation ranges from 6,800 to 9,800 feet.

7. Orthents-Amalia-Devisadero

Moderately deep and deep, well drained, steep and very
steep soils; on piedmonts and mountainsides

This map unit is on piedmonts and mountainsides
along the west face of the Sangre de Cristo Mountains.
The soils formed in mixed alluvium or in colluvium and
residuum.

The elevation ranges from 6,800 to 8,500 feet. The
mean annual precipitation is 13 to 16 inches, and the
mean annual temperature is 44 degrees to 52 degrees
F. The frost-free season is 80 to 140 days.

This map unit makes up about 9 percent of the survey
area. Orthents make up about 20 percent of the unit,
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Amalia soils 15 percent, and Devisadero soils 15
percent. Rock outcrop, Badland, and Chimayo,
Montecito, Manzano, Lama, and Orejas soils make up
the remaining 50 percent.

Orthents are on dissected piedmonts. They are very
gravelly loam or very gravelly clay loam throughout.

The Amalia soils are on piedmonts and mountain side
slopes. The surface layer is brown very gravelly loam,
and the subsoil is reddish brown and yellowish red very
gravelly clay loam. The substratum is pink very gravelly
sandy loam.

The Devisadero soils are on mountainsides. The
surface layer is brown gravelly loam, and the subsoil is
brown very gravelly clay and very gravelly sandy loam.
The substratum is light yellowish brown very gravelly
sandy loam. Sandstone bedrock is at a depth of 20 to 40
inches.

This unit is used as grazable woodland and for wildlife
habitat. The potential for use as range is low. The
limitations to this use are slope, the low precipitation, the
short growing season, and the hazard of erosion. This
unit has medium potential for use as habitat for
woodland and rangeland wildlife.

8. Trampas-Ustorthents-Mirand

Deep, well drained, nearly level to very steep soils; on
mountainsides, alluvial fans, and terraces

This map unit is on alluvial fans and terraces along the
west face of the Sangre de Cristo Mountains. The soils
formed in mixed alluvium. Slopes range from 0 to 80
percent.

The elevation ranges from 7,500 to 9,800 feet. The
mean annual precipitation is 22 inches, and the mean
annual temperature is 42 degrees to 45 degrees F. The
frost-free season is 80 to 120 days.

This unit makes up about 8 percent of the survey area.
Trampas soils make up about 25 percent of the unit,
Ustorthents 15 percent, and Mirand soils 10 percent.
Diamante, Sabe, and Mirabal soils, Rock outcrop,
Cumulic Haplaquolls, Cumulic Haploborolls, and Fluvents
make up the rest.

The Trampas soils are on old alluvial fans and plains.
The surface layer is grayish brown cobbly sandy loam
and light gray gravelly sandy loam. The subsoil is reddish
brown extremely gravelly clay and yellowish red
extremely cobbly sandy clay loam. The substratum is
reddish brown extremely cobbly sandy clay loam.

Ustorthents are on dissected terraces along
drainageways. They are gravelly loam to very gravelly
clay loam throughout.

The Mirand soils are on the sides of canyons and
mountains. The surface layer is grayish brown cobbly
loam, and the subsoil is brown, light brown, and
yellowish red cobbly clay and clay. The substratum is
light brown sandy clay.

This unit is used for timber production, wildlife habitat,
and limited grazing. The Mirand and Trampas soils have
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medium to high potential for the production of ponderosa
pine. They have medium potential for use as habitat for
woodland wildlife. Ustorthents have low potential for
most uses. The limitations are the steep slopes and the
hazard of water erosion.

Deep soils on high mountains

The soils in this group are on mountains. They formed
in alluvium, colluvium, and residuum. The native
vegetation is mid grasses, shrubs, ponderosa pine,
Douglas-fir, white fir, Engelmann spruce, and subalpine
fir. The elevation ranges from 8,000 to 13,000 feet.

9. Wellsville-Ess

Deep, well drained, strongly sloping to steep soils; on
mountainsides

This map unit is in valleys along Costilla and
Comanche Creeks in the northeastern part of the survey
area. The soils formed in alluvium and colluvium. Siopes
range from 9 to 45 percent.

The elevation ranges from 9,000 to 10,500 feet. The
mean annual precipitation is 25 inches, and the mean
annual temperature is 38 degrees F. The frost-free
season is less than 60 days.

This unit makes up about 2 percent of the survey area.
Wellsville soils make up about 35 percent of the unit,
and Ess soils make up 25 percent. Cryoborolls,
Cryaquolls, and Rock outcrop make up the rest.

The Wellsville soils are strongly sloping to moderately
steep and are on mountainsides. The surface layer is
dark grayish brown gravelly loam, and the subsoil is dark
grayish brown and brown gravelly clay loam and gravelly
sandy clay loam. The substratum is light brown very
gravelly sandy clay loam.

The Ess soils are moderately steep to steep and are
on mountainsides. The surface layer is brown gravelly
loam, and the subsoil is brown very gravelly sandy clay
loam. The substratum is brown very gravelly sandy loam.

This unit is used mainly as range. It has medium to
high potential for this use. The main limitations are
climate and slope. The potential of this unit for use as
habitat for rangeland wildlife is medium.

10. Rock outcrop-Penitente

Rock outcrop and deep, well drained, moderately sloping
to steep soils; on mountaintops

This map unit is on mountaintops above the timber line
in the Sangre de Cristo Mountains. The soils formed in
colluvium and residuum. Slopes range from 5 to 80
percent.

The elevation ranges from 12,000 to 13,000 feet. The
mean annual precipitation is 35 inches, and the mean
annual temperature is about 30 degrees F. The frost-free
season is less than 60 days.

This unit makes up about 2 percent of the survey area.
Rock outcrop makes up about 45 percent of the unit,
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and Penitente soils make up 35 percent. Nambe,
Marosa, and Presa soils make up the rest.

Rock outcrop consists of nearly vertical cliffs and bare
rock.

The Penitente soils are on mountaintops between
areas of Rock outcrop. The surface layer is dark grayish
brown gravelly loam and brown very gravelly loam. The
subsoil is light brown very gravelly loam and very pale
brown very cobbly sandy clay loam. The substratum is
light gray, extremely gravelly loamy sand.

This map unit is used mainly for wildlife habitat. It has
medium potential for this use. Limitations to other uses
are the slope, the rock outcrops, the hazard of erosion,
and the very short growing season.

11. Presa-Jaroso-Angostura

Deep, well drained, nearly level to very steep soils, on
mountainsides

This map unit is on the sides of the Sangre de Cristo
Mountains in the southeastern part of the Taos area.
The soils formed in colluvium and residuum. Slopes
range from O to 80 percent.

The elevation ranges from 9,000 to 12,000 feet. The
mean annual precipitation is 30 to 35 inches, and the
mean annual temperature is 34 degrees to 36 degrees
F. The frost-free season is 50 to 70 days.

This map unit makes up about 9 percent of the survey
area. Presa soils make up about 30 percent of the unit,
Jaroso soils 25 percent, and Angostura soils 20 percent.
Mascarenas, Maes, and Etoe soils and Rock outcrop
make up the rest.

The Presa soils are on the higher part of
mountainsides. The surface layer is yellowish brown
cobbly loam, the subsurface layer is light yellowish
brown gravelly loam, and the subsoil is very pale brown
and pale yellow extremely cobbly loam and extremely
cobbly sandy clay loam. The substratum is light yellowish
brown, extremely stony sandy loam.

The Jaroso soils are on the lower part of
mountainsides. The surface layer is very pale brown
cobbly loam, and the subsoil is very pale brown gravelly
clay loam, very gravelly clay, extremely cobbly clay, and
extremely cobbly sandy clay.

The Angostura soils are on the lower part of
mountainsides. The surface layer is light brownish gray
cobbly loam, and the subsoil is pale brown very stony
sandy clay loam.

This unit is used mainly for timber production. It has
medium potential for this use. The limitations are the
slope, the short growing season, and the hazard of
erosion. The potential of this unit for use as habitat for
woodland wildlife is high.

12. Nambe-Marosa

Deep, well drained, nearly level to very steep soils; on
mountainsides and mountaintops
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This map unit is in the northern half of the Sangre de
Cristo Mountains. The soils formed in colluvium and
residuum. Slopes range from 0 to 80 percent.

The elevation ranges from 9,000 to 12,000 feet. The
mean annual precipitation is 35 inches, and the mean
annual temperature is 34 degrees to 40 degrees F. The
frost-free season is less than 60 days.

This map unit makes up about 18 percent of the
survey area. Nambe soils make up about 40 percent of
the unit, and Marosa soils make up 25 percent. Rock
outcrop, Cryaquolls, and Cryoborolls make up the rest.

The Nambe soils are on mountainsides at the higher
elevations. The surface layer is light yellowish brown
cobbly loam, and the subsurface layer is light yellowish
brown very cobbly sandy clay loam. The subsoil is light
brown cobbly sandy clay loam and pale brown and
grayish brown very cobbly sandy loam. The substratum
is yellowish brown extremely gravelly sandy loam.

The Marosa soils are on mountainsides, mountaintops,
and benches at the lower elevations. The surface layer
is light brownish gray cobbly sandy loam. The subsurface
layer is light gray and white extremely gravelly loamy
sand and very pale brown extremely gravelly sandy
loam. The subsoil is light yellowish brown extremely
gravelly sandy clay loam. The substratum consists of
gravel, cobbles, and stones.

This map unit is used mainly for timber production. It
has medium potential for this use. The limitations are
slope, the very short growing season, and the hazard of
erosion. The potential of this unit for use as habitat for
woodland wildlife is high.

13. Maes-Etoe

Deep, well drained, nearly level to steep soils; on
mountainsides

This map unit is on the western side of the Sangre de
Cristo Mountains, south of Rio Fernando de Taos. The
soils formed in colluvium and residuum. Slopes range
from 0 to 80 percent.

The elevation ranges from 8,000 to 10,500 feet. The
mean annual precipitation is 30 inches, and the mean
annual temperature is 40 degrees F. The frost-free
season is 70 to 90 days.

This map unit makes up about 5 percent of the survey
area. Maes soils make up about 50 percent of the unit,
and Etoe soils make up 30 percent. Rock outcrop and
Derecho, Jaroso, Angostura, and Presa soils make up
the rest.

The Maes soils are on mountainsides. The surface
layer is light brownish gray cobbly loam. The subsurface
layer is pale brown cobbly sandy loam. The subsoil is
yellowish brown very cobbly sandy clay.

The Etoe soils are on mountains. The surface layer is
pale brown cobbly loam. The subsoil is very pale brown
very cobbly and extremely cobbly sandy clay loam.

This unit is used for timber production and for wildlife
habitat. The soils have medium potential for use as
habitat for woodland wildlife.

broad land use considerations

Most of the survey area is used as native grazing land
and as woodland. A small part is used for irrigated small
grains, hay, and pasture.

About 2.6 percent of the area, or about 40,000 acres,
is irrigated. A short growing season, cool nights,
wetness, and a shortage of irrigation water limit the
choice of crops and reduce crop yields. Most of the
irrigated land is in the Manzano-Loveland-Caruso and
Fernando-Tenorio-Silva map units.

About 60 percent of the area, or 934,000 acres, is
woodland. The Maes-Etoe map unit has the highest
potential for use as woodland. The Presa-Jaroso-
Angostura, Trampas-Ustorthents-Mirand, and the
Nambe-Marosa units have medium potential for use as
woodland. Production is reduced because of the short
growing season, rockiness, and steep slopes. In most
areas, these map units have high potential for use as
habitat for woodland wildlife.

The soils in about 35 percent, or 544,000 acres, of the
survey area are suited to use as native grazing land. The
Petaca-Servilleta-Hernandez, Travelers-Luhon-Stunner,
and Fernando-Tenorio-Silva map units are mainly used
as native grazing land. The low precipitation, short
growing season, and lack of irrigation water limit these
soils for most other uses.

The soils in the rest of the survey area are suited to
use as wildlife habitat and to recreation use. The main
limitations to these uses are the steep slopes, the
hazard of erosion, and the rock outcrops.

In some areas, the Fernando-Tenorio-Silva map unit is
used for urban development. Restricted permeability, low
strength, and, in places, slope are moderate limitations
to this use. In the Manzano-lLoveland-Caruso map unit,
the hazard of flooding and the seasonal high water table
are severe limitations to urban development.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

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

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

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

Soils of one series can differ in texture of the surface
tayer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of scil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Nambe cobbly loam, 0 to 15
percent slopes, is one of several phases in the Nambe
series.

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

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

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

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

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

the soil maps.

ives 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.

soil descriptions

AMF—Amalia-Manzano association, steep. The soils
in this association are on mountain foot slopes. The
Amalia soil is at an elevation of 7,000 to 8,500 feet, and
the Manzano soil is at 6,500 to 7,500 feet. The mean
annual precipitation is 13 inches. For the Amalia soil, the
mean annual temperature is 44 to 48 degrees F, and the
frost-free season is 80 to 115 days. For the Manzano
soil, the mean annual temperature is 48 degrees F, and
the frost-free season is 115 to 135 days.

This association is about 55 percent Amalia very
gravelly loam that has 30 to 50 percent slopes, and
about 20 percent Manzano clay loam that has 3 to 5
percent slopes. The Amalia soil is on steep side slopes.
The Manzano soil is between hills on dissected alluvial
fans and valley bottoms.

Included in mapping and making up about 10 percent
of this association are areas of Rock outcrop, mainly
along Costilla Creek. Also included are Tenorio and
Fernando soils, which make up about 10 percent of this
unit; and Manzano soils that have 5 to 10 percent
slopes, which make up about 5 percent of the unit.

The Amalia soil is deep and well drained. It formed in
mixed alluvium. Typically, the surface layer is brown very
gravelly loam about 3 inches thick. The subsoil is brown,
reddish brown, and yellowish red very gravelly clay loam
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about 14 inches thick. The substratum is pink very
gravelly sandy loam to a depth of 60 inches or more.

The Amalia soil is moderately permeable to a depth of
about 17 inches and rapidly permeable below that. The
effective rooting depth is 60 inches or more. The
available water capacity is low. Runoff is rapid. Water
erosion is a moderate hazard.

The Manzano soil is deep and well drained. It formed
in alluvium. Typically, the surface layer is brown clay
loam about 10 inches thick. The subsoil is dark brown
clay loam about 33 inches thick. The substratum, to a
depth of 60 inches or more, is brown clay loam that has
a few fine strong brown mottles.

The Manzano soil is moderately slowly permeable. The
effective rooting depth is 60 inches or more. The
available water capacity is high. Runoff is medium. Water
erosion is a moderate hazard.

These soils are suited to use as woodland and native
grazing land. They can provide forage for domestic
livestock and for wildlife.

Proper grazing use improves the plant cover, results in
the accumulation of plant residue, and helps prevent
erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary. This kind
of system results in a balanced plant community of
vigorous and productive forage plants such as blue
grama, western wheatgrass, and galleta. The Amalia soil
produces pinyon pine, oneseed juniper, big sagebrush,
and understory grasses and shrubs. The Manzano soil
produces grasses, shrubs, and forbs. If the condition of
the plant community deteriorates, the desirable plants
decrease in number and are replaced by big sagebrush,
broom snakeweed, and rubber rabbitbrush. This
deterioration generally results in accelerated erosion.

Constructing earthen ponds, installing pipelines, brush
management, and range seeding are feasible in
managing range on the Manzano soil. The use of
machinery is restricted on the Amalia soil because of the
steep slopes. Wood crops are used for firewood and
fenceposts.

ATC—Antonito-Travelers association, gently
sloping. The soils in this association are on uplands.
The elevation is 7,500 to 8,000 feet. The mean annual
precipitation is about 11 inches, and the mean annual
temperature is 44 degrees F. The frost-free season is 90
to 110 days. Antonito loam makes up about 45 percent
of the association and Travelers very stony loam makes
up about 30 percent. The Antonito soil is on mesas, and
slopes range from 1 to 5 percent. The Travelers soil is
on old basalt flows, and slopes range from 3 to 8
percent.

Included with these soils in mapping are Rock outcrop,
which makes up 15 percent of the map unit, and Stunner
and Luhon soils, which each make up 5 percent.

The Antonito soil is moderately deep and well drained.
It formed in material that weathered from basalt and in
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eolian material. Typically, the surface layer is brown loam
about 3 inches thick. The subsoil is brown and pinkish
gray clay loam about 13 inches thick. The substratum is
pink loam about 9 inches thick. Fractured, lime-coated
basalt bedrock is at a depth of about 25 inches. The soil
is strongly calcareous in the lower part.

The Antonito soil is moderately slowly permeable. The
effective rooting depth is 20 to 40 inches. The available
water capacity is low to moderate. Runoff is medium and
water erosion is a moderate hazard. Wind erosion is a
slight hazard.

The Travelers soil is shallow and well drained. It
formed in material that weathered from basalt and in
eolian material. Typically, the surface layer is brown very
stony loam about 4 inches thick. The subsoil is brown
very stony loam about 4 inches thick, and the
substratum is pale brown very stony clay loam about 5
inches thick. Fractured, lime-coated basalt is at a depth
of 13 inches. The soil is slightly calcareous to
moderately calcareous.

The Travelers soil is moderately permeable. The
effective rooting depth is 10 to 20 inches. The available
water capacity is very low. Runoff is slow to medium,
and water erosion is a slight to moderate hazard. Wind
erosion is a slight hazard.

These soils are used for grazing by domestic livestock
and wildlife. Proper grazing use improves the plant
cover, results in the accumulation of litter, and prevents
erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary. This kind
of system results in a balanced plant community of
vigorous and productive forage plants such as western
wheatgrass, needleandthread, black sagebrush, Indian
ricegrass, fringed sagewort, and winterfat. If the
condition of the plant community deteriorates, the
desirable forage plants decrease in number and are
replaced by shrubby plants such as rubber rabbitbrush
and broom snakeweed. This deterioration generally
increases the susceptibility of these soils to wind
erosion.

When the vegetation on the Antonito sails is in
excellent condition, it consists of western wheatgrass,
black sagebrush, blue grama, winterfat, and
needleandthread. The vegetation on the Travelers soils
consists of winterfat, fourwing saltbrush, Douglas
rabbitbrush, Indian ricegrass, and blue grama.

The use of machinery is restricted on the Travelers
soil because of the stony surface, the shallowness of the
soil, and the rock outcrops. The moderately deep
Antonito soil is suited to the use of machinery in brush
management, range seeding, and fencing. If the soil is
not disturbed below a depth of 20 inches, the Antonito
soil is also suited to pipeline instalation.

CaB—Caruso silty clay loam, 0 to 3 percent slopes.
This is a deep, somewhat poorly drained, level to nearly
level soil. 1t formed in mixed alluvium on stream bottoms
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and terraces. Individual areas are 3 to 100 acres. The
elevation is 6,500 to 7,500 feet. The mean annual
precipitation is 13 inches, and the mean annual
temperature is 49 degrees F. The frost-free season is
about 125 to 135 days.

Included with this soil in mapping are a few areas of
Manzano, Loveland, Poganeab, and Tenorio soils. These
soils make up about 15 percent of this map unit.

Typically, the surface layer is grayish brown silty clay
loam and cla, loam about 14 inches thick. The
underlying material, to a depth of 36 inches, is light
brownish gray and pale brown clay loam. Below that, to
a depth of 60 inches or more it is pale brown stratified
clay loam to very fine sandy loam. The soil is slightly
calcareous to strongly calcareous. It has a water table
within a depth of 30 inches late in winter, in spring, or
early in summer.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Runoff is very slow, and water erosion is a slight
hazard.

Most areas of this soil are used for irrigated hay and
pasture. Some are vegas. Vegetation on the vegas is a
mixture of native and introduced plants that include
sedges, Kentucky bluegrass, orchardgrass, and redtop.
The vegas are also used for hay and as pasture.

The major limitations to use of this soil for irrigated
crops and pasture are poor drainage and a short growing
season with cool nights. The choice of crops is limited to
small grains, adapted grasses and legumes, and
vegetables such as carrots, lettuce, and green peas.

Soil drainage can be improved by diverting offsite
water and by installing surface and underground drains.
The climatic factors can be partly overcome by selecting
crops and varieties suited to the local climate.

Other management needs include the use of crop
rotations that include high-residue producing crops often
enough to maintain the physical condition of the soil.
Fertilization and improved water application help to
increase yields. Timely application of irrigation water in
amounts adequate to meet crop needs without
overirrigation is essential on this soil because it is
somewhat poorly drained. Border, furrow, corrugation,
and sprinkler irrigation systems are suitable. Surface
irrigation systems are generally the most practical
because of the moderately slow permeability and
because fields are small. Generally, all crops except
legumes respond to nitrogen, and all legumes respond to
phosphorus fertilizer. Rotation grazing can increase the
yield and quality of pasture. Timely harvesting improves
the yield and quality of crops.

This soil has low potential for most urban uses. The
flooding hazard, high water table, and low soil strength
and the moderately slow permeability in the subsoil are
limitations. The low strength can be overcome by good
design and careful installation, but the flooding hazard
and high water table are continuing limitations in most
areas. The moderately slow permeability is a limitation to
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use of this soil as a site for septic tank absorption fields.
This limitation can be overcome by increasing the size of
the absorption field or by modifying the field.

This soil has medium potential for use as habitat for
openland, wetland, and rangeland wildlife.

CHG—Chimayo-Rock outcrop complex, very steep.
This complex consists of small areas of Chimayo cobbly
sandy loam and Rock outcrop that are so intermingled
that they could not be mapped separately at the scale
selected. The areas are on mountain slopes at an
elevation of 7,000 to 8,200 feet. The mean annual
precipitation is 18 inches, and the mean annual
temperature is 48 degrees F. Chimayo cobbly sandy
loam that has 40 to 80 percent slopes makes up about
50 percent of the complex, and Rock outcrop makes up
about 30 percent.

Included in mapping are areas of Mirabal soils, which
make up about 20 percent of this complex.

The Chimayo soil is shallow and well drained. It
formed in colluvium and in residuum of granite. Typically,
the surface layer is dark grayish brown stony sandy loam
about 5 inches thick. The underlying material, to a depth
of 15 inches, is light brownish gray and pale brown very
stony sandy loam. Granite bedrock is at a depth of about
15 inches.

Permeability is moderate. The effective rooting depth
is 12 to 20 inches. The available water capacity is very
low. Runoff'is medium, and the hazard of water erosion
is high.

Rock outcrop consists mainly of nearly vertical
escarpments of granite.

The dominant vegetation is pinyon pine and oneseed
juniper. The understory consists of Indian ricegrass,
needleandthread, sideoats grama, alkali sacaton, little
bluestem, and blue grama.

The Chimayo soil is used for wildlife habitat. Some
areas are wooded, and the trees are used for firewood
and fenceposts. The vegetation should be maintained to
give maximum protection to the soil. The high water-
erosion hazard, the rock outcrops, and the very steep
slopes severely limit the use of this soil.

This complex has medium potential for use as habitat
for rangeland wildlife.

CRG—Cryoboralfs-Rock outcrop association, very
steep. This association consists of Rock outcrop and
very steep soils on mountain slopes and cirque walls at
an elevation of 9,500 to 12,000 feet. The mean annual
precipitation is 30 inches, the mean annual temperature
is 38 degrees F, and the frost-free season is less than
60 days. Cryoboralfs make up about 50 percent of the
map unit, and Rock outcrop makes up about 30 percent.

Included in mapping are Presa and Angostura soils,
each making up about 20 percent of the association.

Cryoboralfs are deep, well drained, and cobbly. They
formed in colluvium and glacial till. The surface layer is
brown cobbly loam or sandy loam. The subsoil is brown
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cobbly clay loam, cobbly clay, very cobbly clay, or very
cobbly sandy clay that extends to a depth of more than
60 inches.

Permeability is moderately slow to very slow. The
effective rooting depth is 60 inches or more, and the
available water capacity is moderate. Runoff is rapid, and
the hazard of water erosion is high.

The dominant vegetation is Engelmann spruce and
Douglas-fir and some white fir and subalpine fir. The
understory consists of kinnikinnick, grouse whortleberry,
Thurber fescue, tufted hairgrass, and mountain brome.

This association is used for timber and as wildlife
habitat.

Although Cryoboralfs can support timber, harvesting
timber is severely restricted because of the very steep
slopes and the high erosion hazard. Management
practices must be responsive to the cultural needs of
Engelmann spruce, subalpine fir, Douglas-fir, white fir,
and aspen.

This association has medium potential for use as
woodland wildlife habitat.

CSC—Cryoborolls, 0 to 8 percent slopes. These are
deep, level to moderately sloping soils. They formed in
alluvium on bottoms between steep mountain side
slopes. The elevation is 9,000 to 11,000 feet. The mean
annual precipitation is 30 inches. The mean annual
temperature is 34 degrees F. The mean temperature in
summer is about 44 degrees F, and the frost-free season
is less than 60 days.

Included with these soils in mapping and making up
about 15 percent of this map unit are Cryaquolls and
rocky stream channels. The areas of included soils are
less than 10 acres in size. In some small areas,
Cryoborolls have slopes that range to 15 percent.

These soils have a dark-colored surface layer 10 to 20
inches thick. They are stratified gravelly sandy loam,
gravelly loam, gravelly clay loam, and gravelly clay to a
depth of 40 inches or more. The content of gravel and
cobblestones ranges from 15 to 50 percent.

Permeability is slow to moderate. The effective rooting
depth is 40 inches or more. The available water capacity
is moderate. Runoff is medium, and the hazard of water
erosion is moderate.

The dominant vegetation is sedges, shrubby cinquefoil,
Kentucky bluegrass, and mountain brome. There are a
few scattered Engelmann spruce and subalpine fir.

In most areas, these soils are used for grazing and for
wildlife habitat. They have medium potential for these
uses. Conventional methods of harvesting trees can be
used, but they generally are restricted in rainy periods.
Because these soils are on alluvial bottoms, their use is
limited. Concentration of water in these areas can resulit
in severe erosion and sediment deposition.

These soils have medium potential for habitat for use
as rangeland wildlife.

CTC—Cryoborolis-Cryaquolls complex, 0 to 8
percent slopes. This complex consists of small areas of
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Cryoborolls and Cryaquolls that are so intermingled that
they could not be mapped separately at the scale
selected. These soils formed in alluvium in high
mountain valleys at an elevation of 9,000 to 11,000 feet.
The mean annual precipitation is 30 inches, and the
mean annual temperature is 34 degrees F. The frost-free
season is less than 60 days. Cryoborolls make up about
50 percent of the complex. These are deep, well drained
soils that have slopes of 3 to 8 percent. Cryaquolls make
up about 30 percent of the complex. These are deep,
poorly drained soils that have slopes of 0 to 5 percent.

Included in mapping are soils that have muck and peat
as much as 20 inches thick over moderately fine
textured gravelly material. These soils make up about 20
percent of this map unit.

Cryoborolls have a dark-colored surface layer 10 to 20
inches thick. They are stratified gravelly sandy loam and
gravelly loam to a depth of 60 inches or more. The
content of gravel and cobbles ranges from 15 to 50
percent.

Permeability is moderate to moderately slow. The
available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

Cryaquolls have a dark-colored surface layer of silty
clay loam, clay loam, or loam that is 7 to 20 inches thick.
The underlying material is gravelly clay or gravelly clay
loam to a depth of 60 inches or more. The seasonal
water table is within a depth of 20 inches.

Permeability is moderately slow to very slow. The
available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is slow, and
the hazard of water erosion is slight.

The dominant vegetation on Cryoborolls is sedges,
Kentucky bluegrass, tufted hairgrass, timber oatgrass,
silverweed cinquefoil and other forbs. A few Engelmann
spruce and subalpine fir are scattered on these soils.
Cryoborolls are used for grazing and for wildlife habitat.

The dominant vegetation on Cryaquolls is sedges,
shrubby cinquefoil, skunkcabbage, western yarrow, and
Kentucky bluegrass. A few Engelmann spruce and
subalpine fir are scattered on these soils.

Cryaquolls are suited to use as native grazing land.
They provide limited summer grazing for domestic
livestock and wildlife.

A management system is needed that periodically
defers grazing to maintain a balanced plant community.

Cryoborolls have high potential for use as habitat for
rangeland wildlife. Cryaquolls have high potential use as
habitat for wetland wildlife.

CUB—Cumulic Haplaquolls, nearly level. These are
deep, poorly drained, level to gently sloping soils
adjacent to stream bottoms. They formed in mixed
alluvium. The elevation is 7,000 to 8,000 feet. The mean
annual precipitation is 14 inches, and the mean annual
temperature is 48 degrees F. The frost-free season is
110 to 135 days.
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Included with these soils in mapping are Manzano
soils and gravel bars. These soils make up about 15
percent of this map unit, but the separate areas are less
than 3 acres in size.

These soils are dark-colored to a depth of more than
20 inches. They are stratified gravelly sandy loam,
gravelly loam, and gravelly sandy clay loam to a depth of
60 inches or more. The content of gravel and
cobblestones ranges from 15 to 50 percent. The
seasonal water table is within a depth of 20 inches.
Where these soils are adjacent to streams, they are
subject to periodic flooding resulting from runoff in spring
and from intense thunderstorms.

Permeability is moderate to moderately rapid. The
effective rooting depth is 60 inches or more. The
available water capacity is low to moderate. Runoff is
slow, and the hazard of water erosion is slight.

In most areas, these soils are used as native grazing
land for domestic livestock. Proper grazing use improves
the productivity of forage plants, results in the
accumulation of litter, and helps prevent erosion.

The dominant vegetation is bluegrass, sedges, clover,
bromegrass, and mountain muhly. Fringed sagewort,
western wheatgrass, and blue grama are in areas where
the soils are drier. Shrubby cinquefoil, willow, and
mountain cottonwood grow along perennial streams.
Oneseed juniper, Rocky Mountain juniper, and pinyon
pine are scattered throughout the map unit.

A planned grazing system that periodically defers
grazing is needed. Brush management and noxious-plant
control are feasible.

These soils have low potential for most urban uses.
The hazard of flooding and the high water table are
limitations. The high water table can be overcome by
drainage and by special design. The hazard of flooding is
a continuing limitation.

These soils have medium potential for use as
rangeland wildlife habitat.

CYB—Cumulic Haploborolls, nearly level. These are
deep, well drained, gently sloping to moderately sloping
soils. They formed in mixed alluvium on valley side
slopes and alluvial fans. The elevation is 7,500 to 9,500
feet. The mean annual precipitation is 21 inches. The
mean annual temperature is 45 degrees F. The frost-free
season is 60 to 110 days.

Included in mapping are some areas of poorly drained
soils. These soils make up about 10 percent of this map
unit, but the areas are less than 3 acres in size.

These soils are dark colored to a depth of 20 inches
or more. They are stratified gravelly sandy loam, gravelly
loam, gravelly clay loam, and gravelly clay to a depth of
40 inches or more. The content of gravel and
cobblestones ranges from 15 to 50 percent. Soils
adjacent to streams are subject to periodic flooding
resulting from runoff in spring and from intense
thunderstorms.

Permeability is slow to moderate. The effective rooting
depth is 40 inches or more. The available water capacity
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is moderate. Runoff is slow to medium, and the hazard
of water erosion is slight to moderate.

The dominant vegetation is Douglas-fir, aspen, and
ponderosa pine. Kentucky bluegrass and silverleaf
cinquefoil make up the understory.

In most areas, these soils are used for timber and
wildlife habitat. They have high potential for the
production of Douglas-fir and medium potential for the
production of ponderosa pine. Harvesting trees is
restricted because of the position of the soils. Buffer
strips to reduce the hazards of erosion and
sedimentation should be maintained between the cutting
areas and the stream channels.

These soils have low potential for most urban uses.
The flooding hazard is a continuing limitation.

These soils have high potential for use as habitat for
woodland wildlife.

DeF—Derecho cobbly loam, 15 to 40 percent
slopes. This is a deep, well drained, moderately steep to
steep soil on south-facing mountain slopes. It formed in
colluvium and residuum of interbedded shale and
sandstone. The elevation is about 8,000 to 10,500 feet.
The mean annual precipitation is 25 inches, and the
mean annual temperature is 40 degrees F. The frost-free
season is 85 to 105 days.

Included in mapping are Maes and Jaroso soils and a
soil that is shallow to bedrock. These soils make up
about 25 percent of this map unit.

Typically, the surface layer is grayish brown cobbly
loam and gravelly loam about 12 inches thick. The
subsoil is about 39 inches thick. It is brown very cobbly
clay loam and extremely cobbly clay and yellowish brown
extremely stony clay. The substratum is grayish brown
extremely stony sandy clay loam to a depth of 60 inches
or more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is moderate. Runoff is medium, and the hazard of water
erosion is moderate.

The dominant vegetation is Gambel oak and true
mountainmahogany. A few Douglas-fir, ponderosa pine,
and white fir are scattered on this soil.

This soil is used mainly as habitat for woodland
wildlife.

This soil is best suited to use as wildlife habitat. Old
burned stumps indicate that the vegetation is
representative of a fire climax. Reforestation is extremely
difficult because plant competition is severe.

This soil has medium potential for use as habitat for
openland and woodland wildlife.

DeG—Derecho-Rock outcrop complex, 40 to 80
percent slopes. This complex consists of small areas of
Derecho cobbly loam and Rock outcrop that are so
intermingled that they could not be mapped separately at
the scale selected. The Derecho soil is very steep and is
on south-facing mountain and canyon slopes at an
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elevation of 8,000 to 10,500 feet. The mean annual
precipitation is 25 inches, and the mean annual
temperature is 40 degrees F. The frost-free season is 85
to 105 days. Derecho cobbly loam makes up about 50
percent of the map unit, and Rock outcrop makes up
about 35 percent.

Included in mapping are areas of Jaroso, Angostura,
and Etoe soils, which make up about 15 percent of this
complex. These soils generally occur as isolated islands
within the complex.

The Derecho soil is deep and well drained. It formed in
colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is brown cobbly
loam 17 inches thick. The subsoil is yellowish brown very
cobbly sandy clay to a depth of 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches, and the available water
capacity is moderate. Runoff is rapid, and the hazard of
erosion is high.

Rock outcrop consists mainly of nearly vertical
escarpments of interbedded sandstone and shale.

The dominant vegetation is Gambel oak and true
mountainmahogany and a few scattered Douglas-fir,
ponderosa pine, and white fir.

The soil in this complex is used mainly for wildlife
habitat.

The Derecho soil is best suited to the development of
habitat for wildlife. Old burned stumps indicate that the
vegetation is representative of a fire climax.
Reforestation is extremely difficult because plant
competition is severe. The very steep slopes and
scattered rock outcrops preclude most uses.

The Derecho soil in this complex has medium potentlal
for use as habitat for woodland wildlife.

DFG—Devisadero-Rock outcrop complex, very
steep. This complex consists of small areas of
Devisadero gravelly loam and Rock outcrop that are so
intermingled that they could not be mapped separately at
the scale selected. The elevation ranges from 7,000 to
8,500 feet. The mean annual precipitation is 16 inches,
and the mean annual temperature is 52 degrees F. The
frost-free season is 120 to 140 days. Devisadero gravelly
loam that has slopes of 40 to 80 percent makes up
about 50 percent of the complex. Rock outcrop that has
slopes of 50 to 99 percent makes up about 30 percent.

Included in mapping and making up about 20 percent
of the complex are areas of Trampas soils.

The Devisadero soil is moderately deep and well
drained. It formed in colluvium and residuum of
sandstone and shale. Typically, the surface layer is
brown gravelly loam about 3 inches thick. The upper part
of the subsoil is brown gravelly clay and very gravelly
clay 10 inches thick. The lower part is brown very
gravelly sandy loam 11 inches thick. The substratum, to
a depth of 30 inches, is light yellowish brown very
gravelly sandy loam. Fractured bedrock is at a depth of
30 inches.

Soil survey

Permeability is moderately slow. The effective rooting
depth is 20 to 40 inches. The available water capacity is
mainly low. Runoff is medium, and the erosion hazard is
moderate to high.

Rock outcrop consists of very steep to vertical
escarpments of interbedded shale and sandstone and, in
some areas, of limestone.

The dominant vegetation is oneseed juniper, pinyon
pine, blue grama, sideoats grama, broom snakeweed,
and sand dropseed.

The Devisadero soil is used for grazing and for wildlife
habitat. The vegetation should be maintained to give
maximum protection to the soil. The moderate to high
erosion hazard, the rock outcrops, and the steep slopes
severely limit the use of this map unit.

This complex has medium potential for use as habitat
for woodland wildlife.

DmF—Diamante extremely graveliy loam, 15 to 40
percent slopes. This is a deep, well drained, moderately
steep to steep soitl on terrace slopes adjacent to
drainageways. It formed in mixed alluvium. The elevation
is 8,000 to 9,800 feet. The mean annual precipitation is
24 inches, and the mean annual temperature is 40
degrees F. The frost-free season is 90 to 110 days.

Included in mapping are areas of Trampas and Jaroso
soils, which make up about 20 percent of this map unit.

Typically, the surface layer is light brownish gray
extremely gravelly loam and light gray extremely gravelly
sandy loam about 14 inches thick. The subsurface layer
is very pale brown extremely gravelly sandy loam about
17 inches thick. The subsoit is light brown very gravelly
sandy clay and extremely gravelly sandy clay to a depth
of 60 inches and more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is moderate.

The dominant vegetation is Douglas-fir and ponderosa
pine and associated white fir, aspen, limber pine, and
Gambel oak. The understory is mainly Kentucky
bluegrass, mountain muhly, pine dropseed, and
kinnikinnick.

This soil is used mainly for timber and for wildlife
habitat. It has medium potential for timber.

This soil is suited to the production of Douglas-fir,
ponderosa pine, white fir, limber pine, and aspen. In
harvesting trees, conventional methods can be used, but
they generally are restricted in rainy periods. Because of
the droughty surface layer, reforestation after harvest
must be managed carefully. Planting should take place
when the soil is moist, after spring snowmelt or after the
late-June rains.

This soil has low potential for use as habitat for
openland and woodland wildlife.

EGG—Eutroboralfs-Glossoboralfs-Rock outcrop
association, very steep. This association consists of
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very steep soils and Rock outcrop at an elevation of
7,500 to 10,500 feet. The mean annual precipitation is
20 inches for Eutroboralfs and 30 inches for
Glossoboralfs. The mean annual temperature is 42
degrees F for Eutroboralfs and 40 degrees F for
Glossoboralfs soils. The frost-free season is 80 to 100
days. This association is about 40 percent Eutroboralfs,
40 to 80 percent slopes; 30 percent Glossoboralfs, 40 to
80 percent slopes, and 20 percent Rock outcrop. Much
of the Rock outcrop is scattered throughout the
association as nearly vertical escarpments.

Included in mapping are areas of Etoe and Jaroso
soils, which make up about 10 percent of this
association.

Eutroboralfs are deep, well drained soils on mountain
and canyon slopes. They formed in colluvium and
residuum of sandstone and shale. The surface layer is
cobbly loam or cobbly sandy loam. The subsoil is very
cobbly clay loam or very cobbly clay. The substratum is
stony silty clay to a depth of 60 inches or more.

Permeability is very slow to moderately slow. The
effective rooting depth is 60 inches or more. The
available water capacity is moderate. Runoff is medium,
and the hazard of water erosion is high.

Glossoboralfs are deep, well drained soils on mountain
and canyon slopes. They formed in colluvium and
residuum of sandstone and shale. The surface layer is
cobbly loam or cobbly sandy loam. The subsoil is very
cobbly sandy clay or very cobbly ciay that extends to a
depth of 60 inches or more.

Permeability is very slow to moderately slow. The
effective rooting depth is more than 60 inches, and the
available water capacity is moderate. Runoff is
moderate, and the hazard of water erosion is high.

Rock outcrop consists of interbedded shale and
sandstone and in some areas, limestone.

The dominant vegetation on the Eutroboralfs is
ponderosa pine and some scattered Gambel oak. The
understory consists mainly of kinnikinnick, prairie
junegrass, and mountain muhly.

The dominant vegetation on the Glossoboralfs is
Douglas-fir and ponderosa pine, and there are scattered
white fir, limber pine, and Gambel oak. The understory
consists mainly of Kentucky bluegrass, prairie junegrass,
mountain brome, and kinnikinnick.

These soils are mainly used for wildlife habitat. The
very steep slopes, high erosion hazard, and rock
outcrops preclude most other uses. The potential is low
for the production of ponderosa pine, Douglas-fir, white
fir, and aspen.

This association has medium potential for use as
habitat for woodland wildlife.

FaC—Fernando cobbly loam, 1 to 7 percent
slopes. This is a deep, well drained, nearly level to
moderately sloping soil on alluvial fans at the base of
mountains and cones. It formed in mixed alluvium.
Slopes are smooth and convex. The areas are 100 to
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640 acres. The elevation is 6,500 to 7,500 feet. The
mean annual precipitation is 12 inches, and the mean
annual temperature is 49 degrees F. The frost-free
season is 125 to 135 days.

Included in mapping are Fernando loam, which makes
up about 10 percent of the map unit; Hernandez soils,
which makes up 15 percent; and Rock outcrop, which
makes up 5 percent.

Typically, the surface layer is brown cobbly loam about
3 inches thick. The subsoil is brown and light brown
loam and clay loam about 20 inches thick. The
substratum is light brown loam to a depth of 60 inches
or more. Cobbles and gravel cover 15 to 35 percent of
the surface.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Runoff is slow to medium, and the hazard of
water erosion is slight to moderate. The hazard of wind
erosion is slight.

This soil is suitable for use as native grazing land for
domestic livestock. Proper grazing use improves the
plant cover, results in the accumulation of residue, and
helps prevent erosion.

A management system that provides definite periods
of deferment and grazing use results in a balanced plant
community of vigorous and productive forage plants such
as western wheatgrass, blue grama, and bottlebrush
squirreltail.

When in excellent condition, the vegetation on this soil
is western wheatgrass, big sagebrush, galleta, blue
grama, and bottlebrush squirreltail. If the condition of the
plant community deteriorates, the proportion of desirable
forage plants and the plant cover decrease. These
plants are replaced by shrubby plants such as rubber
rabbitbrush and big sagebrush, and pinyon pine and
Rocky Mountain juniper invade the plant community. This
deterioration generally results in accelerated wind and
water erosion.

The use of machinery in areas of this soil is restricted
because of the cobbly surface layer. Constructing
earthen ponds, installing pipelines, and managing brush,
however, are feasible.

This soil has medium potential for use as habitat for
rangeland wildlife.

FbC—Fernando silt loam, 0 to 7 percent slopes.
This is a deep, well drained, level to moderately sloping
soil on alluvial fans. It formed in mixed alluvium. The
areas mainly are rounded and range from 200 to 1,000
acres in size. The elevation is 6,500 to 7,500 feet. The
mean annual precipitation is 12 inches, and the average
annual temperature is 49 degrees F. The frost-free
season is 125 to 135 days.

Included with this soil in mapping are Petaca, Prieta,
Servilleta, and Sedillo soils and Orthents, each making
up about 5 percent of the map unit.

Typically, the surface layer is light brown silt ioam
about 2 inches thick. The subsoil is about 34 inches
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thick. It is brown silt loam and clay loam in the upper
part and light brown and light reddish brown clay loam in
the lower part. The substratum is pink clay loam and
loam to a depth of 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Runoff is slow, and water erosion is a moderate
hazard. Wind erosion also is a moderate hazard.

This soil is used as native grazing land for domestic
livestock and wildlife. Proper grazing use improves the
plant cover, results in the accumulation of plant residue,
and helps prevent erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary. The
result will be a balanced plant community of vigorous
and productive forage plants such as western
wheatgrass, blue grama, and galleta.

When in excellent condition, the vegetation on this soil
is western wheatgrass, big sagebrush, galleta, blue
grama, and bottlebrush squirreltail. If the condition of the
plant community deteriorates, the proportion of desirable
forage plants and the plant cover decreases. These
plants are replaced by big sagebrush and rubber
rabbitbrush. This deterioration generally results in
accelerated wind and water erosion.

Range seeding, brush management, stock trails,
earthen ponds, fences, access roads, and pipelines are
feasible on this soil.

This soil has medium potential for use as habitat for
openland and rangeland wildlife.

FeB—Fernando clay loam, 1 to 3 percent slopes.
This is a deep, well drained, nearly level soil in broad,
intermountain valleys. It formed in mixed alluvium. The
areas mainly are elongated and are oriented according
to the drainage. They are 10 to 100 acres in size. The
elevation is 6,500 to 7,500 feet. The mean annual
precipitation is 12 inches, and the mean annual
temperature is 49 degrees F. The frost-free season is
125 to 135 days.

Included with this soil in mapping are Silva soils, which
make up 10 percent of the map unit. Also included are
narrow arroyo bottoms. In an area near Picuris, some
soils are as much as 15 percent coarse fragments. Also
included, in the northern part of the survey area, are
Tenorio soils, which make up about 15 percent of the
map unit.

Near the community of Sunshine there is an area
approximately 2 miles long and 1/2 mile wide where the
seasonal water table is within a depth of 3 to 5 feet. In
this area, many very strongly alkaline slickspots have
formed, and the soils have a pH of 9.4 or higher. These
slickspots are scattered throughout this area and are
nearly barren of vegetation. They are shown on the map
by a spot symbol.

Typically, the surface layer is brown clay loam about 6
inches thick. The subsoil is brown silty clay loam about
23 inches thick. The substratum is light brown silt loam

Soil survey

to a depth of 60 inches or more. The soil is slightly
calcareous in the upper part and strongly calcareous in
the lower part.

This soil is moderately slowly permeable. The effective
rooting depth is 60 inches or more. The available water
capacity is high. Runoff is slow. Water and wind erosion
are moderate hazards.

This soil is used as native grazing land and for
irrigated hay and pasture. It has high potential for
irrigated hay and pasture and moderately high potential
for small grains and some row crops.

The major limitations to the use of this soil for irrigated
crops and pasture are the short growing season and
cool nights. These factors limit the choice of crops and
reduce yields. Suitable crops include alfalfa, small grains,
and cool-season grasses. Other crops are potatoes and
vegetables that are adapted to the short growing season
and cool nights.

Growing mainly high-residue crops and grasses or
legumes helps to reduce water erosion and soil blowing.
These crops also help to maintain soil tilth. Fertilization
and improved water-management practices help to
maintain or increase yields. Generally, all crops except
legumes respond to nitrogen, and all legumes respond to
phosphate fertilizer. Border, furrow, corrugation, and
sprinkler irrigation systems are suitable. Rotation grazing
increases the yield and quality of pasture. Timely
harvesting improves the quality of crops.

This soil has medium potential for most urban uses.
Low strength and the moderate shrink-swell potential
and moderately slow permeability in the subsoil are
limitations. The shrinking and swelling and the low
strength can be overcome by good design and careful
installation. The moderately slow permeability is a
limitation to the use of this soil for septic tank absorption
fields. This limitation can be overcome by increasing the
size of the absorption area or by modifying the filter field.

This soil has medium potential for use as habitat for
openland, wetland, and rangeland wildlife.

FeC—Fernando clay loam, 3 to 5 percent slopes.
This is a deep, well drained, gently sloping soil that
formed in alluvium on alluvial fans. Slopes are smooth
and convex. Individual areas are 5 to 40 acres in size.
The elevation is 6,500 to 7,500 feet. The mean annual
precipitation is 12 inches. The mean annual temperature
is 49 degrees F, and the frost-free season is 125 to 135
days.

Included with this soil in mapping and making up about
15 percent of the unit are small areas of Silva and
Hernandez soils.

Typically, the surface layer is brown clay loam about 7
inches thick. The subsoil is brown silty clay loam 18
inches thick. The substratum is light brown silt loam to a
depth of 60 inches or more. The soil is slightly
calcareous in the upper 15 inches and strongly
calcareous below that.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
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is high. Runoff is medium, and water erosion is a
moderate to severe hazard. Wind erosion is a moderate
hazard.

This soil is used as native grazing land and for
irrigated hay and pasture. It has medium potential for hay
and pasture and for small grains.

The major limitations in using this soil for irrigated
crops are the short growing season, cool nights, and
moderate slopes. These factors limit the choice of crops
and the type of irrigation systems used. Maintaining a
good cover of crops or of crop residue helps to control
erosion. Suitable crops are grasses and legumes for hay
or pasture. Barley or other small grains can also be
grown.

Fertilization and improved water-management
practices help to maintain or increase yields. Generally,
all crops except legumes respond to the use of nitrogen,
and all legumes respond to the use of phosphate
fertilizer. Corrugation, border, and sprinkler irrigation
systems are suitable. Rotation grazing increases the
yield and quality of pasture. Timely harvesting improves
the quality of crops.

This soil has medium potential for most urban uses.
Low strength and the moderate shrink-swell potential
and moderately slow permeability in the subsoil are
limitations. The shrinking and swelling and the low
strength can be overcome by good design and careful
installation. The moderately slow permeability is a
limitation to the use of this soil for septic tank absorption
fields. This limitation can be overcome by increasing the
size of the absorption area or by modifying the filter field.

This soil has medium potential for use as habitat for
openland and rangeland wildlife.

FfC—~Fernando clay loam, 5 to 7 percent slopes.
This is a deep, well-drained, moderately sloping soil that
formed in alluvium on alluvial fans. Slopes are smooth
and convex. Individual areas are 5 to 40 acres in size.
The elevation is 6,500 to 7,500 feet. The mean annual
precipitation is 12 inches. The mean annual temperature
is 49 degrees F, and the frost-free season is 125 to 135
days.

Included with this soil in mapping and making up about
15 percent of the unit are small areas of Silva and
Hernandez soils.

Typically, the surface layer is brown clay loam about 5
inches thick. The subsoil is brown silty clay loam about
14 inches thick. The substratum is light brown silt loam
to a depth of 60 inches or more. The soil is slightly
calcareous in the upper 15 inches and strongly
calcareous below that.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Runoff is medium, and the hazard of water
erosion is moderate to severe. The wind erosion hazard
is moderate.

This soil is used as native grazing land and as irrigated
pasture. It has medium potential for hay and pasture and
for small grains.
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The major limitations in using this soil for crops are the
short growing season, cool nights, and steep slopes.
Maintaining a good cover of crops or crop residue
throughout the year helps to control erosion. Suitable
crops are grasses and legumes for hay or pasture.
Barley or other small grains can also be grown.

Fertilization and improved water-management
practices help to maintain or increase yields. Generally,
all crops except legumes respond to the use of nitrogen,
and all legumes respond to the use of phosphate
fertilizer. Border, corrugation, and sprinkler irrigation
systems are suitable. Rotation grazing increases the
yield and quality of pasture. Timely harvesting improves
the quality of crops.

This soil has medium potential for most urban uses.
Low strength and the moderate shrink-swell potential
and moderately slow permeability in the subsoil are
limitations. The shrinking and swelling and the low
strength can be overcome by good design and careful
installation. The moderately slow permeability is a
limitation to the use of this soil for septic tank absorption
fields. This limitation can be overcome by increasing the
size of the absorption area or by modifying the filter field.

This soil has medium potential for use as habitat for
opentand and rangeland wildlife.

FHB—Fernando-Hernandez association, nearly
level. This association consists of nearly level and
undulating soils on alluvial fans and valley sides. The
elevation is 6,500 to 7,500 feet. The mean annual
precipitation is 12 inches. The mean annual temperature
is 49 degrees F, and the frost-free season is 125 to 135
days. This association is about 65 percent Fernando clay
loam, 1 to 3 percent slopes, and 20 percent Hernandez
loam that has 3 to 5 percent slopes. The nearly level
Fernando soil is on the bottom of large fans. The gently
sloping Hernandez soil is on the side slopes of
drainageways. The mapped areas are elongated and are
oriented according to the drainage. They are 100 to 500
acres in size.

Included in mapping are Tenorio, Silva, and Sedillo
soils, each making up about 5 percent of the association.
The Fernando soil is deep and well drained. It formed

in mixed alluvium. Typically, the surface layer is brown
clay loam about 2 inches thick. The subsoil is brown silty
clay loam about 25 inches thick, and the substratum is
light brown silt loam to a depth of 60 inches or more.

The Fernando soil is moderately slowly permeable.
The effective rooting depth is 60 inches or more. The
available water capacity is high. Runoff is slow. The
hazards of water and wind erosion are moderate.

The Hernandez soil is deep and well drained. It formed
in mixed alluvium. Typically, the surface layer is brown
loam about 4 inches thick. The subsoil is pale brown clay
loam about 10 inches thick. The substratum is pink clay
loam to a depth of 60 inches or more. The soil is
moderately calcareous to strongly calcareous.

The Hernandez soil is moderately permeable. The
effective rooting depth is 60 inches or more. The
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available water capacity is high. Runoff is medium. The
hazards of water and wind erosion are moderate.

These soils are suitable for use as native grazing land
for domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting the forage species in
successive years. The result will be a balanced plant
community of vigorous and productive forage plants such
as western wheatgrass, galleta, blue grama, and
winterfat. A

When in excellent condition, the vegetation on these
soils is western wheatgrass, galleta, blue grama,
winterfat, fourwing saltbush, and big sagebrush. If the
condition of the plant community deteriorates, the
proportion of desirable forage plants and the plant cover
decreases. These plants are replaced by big sagebrush,
rubber rabbitbrush, broom snakeweed, and cacti. This
deterioration generally results in accelerated wind and
water erosion.

The use of machinery in installing pipelines, in brush
management, in range seeding, and in constructing
access roads, earthen ponds, and stock trails is feasible
on these soils.

This association has medium potential for use as
habitat for rangeland wildlife.

FLB—Fluvents, nearly level. These are deep, well
drained, level to gently sloping soils. They formed in
stratified alluvium adjacent to stream bottoms. The
elevation is 7,000 to 8,000 feet. The mean annual
precipitation is 13 inches. The mean annual temperature
is 49 degrees F, and the frost-free season is 124 to 135
days.

Included in mapping and making up about 20 percent
of the unit are soils that have a loam or clay loam
subsoil. The areas of these soils are dissected by stream
channels.

Fluvents consist of stratified gravelly loamy sand and
gravelly sandy loam that are 15 to 90 percent gravel and
cobbles.

Permeability is rapid to very rapid. The effective
rooting depth varies. The available water capacity is low.
Runoff is slow, and the hazard of water erosion is
moderate.

An area of these soils in the Ojo Caliente area is
farmed. In much of this area, the soils are slightly saline.

These soils have low potential for urban uses. The
flooding hazard is the major limitation.

These soils have medium potential for use as habitat
for rangeland wildlife.

Most areas of these soils are used as native grazing
land for domestic livestock and wildlife. The soils are
subject to frequent flooding.

Proper grazing use improves productivity, restores the
natural ecosystem, and helps prevent erosion.

Soil survey

The dominant vegetation is blue grama, bottlebrush
squirreltail, sand dropseed, rubber rabbitbrush, big
sagebrush, and Apacheplume.

A planned grazing system is needed that provides for
periods of deferred grazing. The use of machinery is
feasible in brush and noxious-weed controi and in
constructing and maintaining fences and livestock
watering facilities, including earthen ponds.

HaB—Hernandez gravelly loam, 0 to 5 percent
slopes. This is a deep, well drained, calcareous soil on
alluvial fans at an elevation of 7,100 to 8,000 feet. It
formed in mixed alluvium, and in local areas it is strongly
influenced by basalt. The mean annual precipitation is 12
inches, and the mean annual temperature is 49 degrees
F. The frost-free season is 125 to 145 days.

Included in mapping are Silva and Petaca soils, which
make up about 20 percent of this map unit.

Typically, the surface layer is brown gravelly loam
about 10 inches thick. The subsoil is light brownish gray
clay loam about 5 inches thick. The substratum is light
gray gravelly sandy clay loam to a depth of 60 inches or
more. The soil is moderately calcareous to strongly
calcareous.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Runoff is slow, and the hazard of water
erosion is moderate.

This soil is suited to use as native grazing land for
domestic livestock and wildlife.

Proper grazing use improves the plant cover and helps
prevent erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting the forage species in
successive years. The resuit will be a balanced plant
community of vigorous and productive forage plants such
as western wheatgrass, blue grama, needleandthread,
galleta, and winterfat.

When in excellent condition, the vegetation on these
soils is blue grama, galleta, western wheatgrass,
needleandthread, winterfat, fourwing saltbush, and big
sagebrush. If the condition of the range deteriorates, the
proportion of desirable forage plants and the plant cover
decrease. These plants are replaced by threeawn,
rubber rabbitbrush, cacti, broom snakeweed, and big
sagebrush. This deterioration results in accelerated
erosion.

The use of machinery in fencing, range seeding, brush
management, and contructing stock trails and livestock
watering facilities is feasible.

HKC—Hernandez-Kim association, gently sloping.
This association consists of soils on alluvial fans at an
elevation of 7,000 to 8,000 feet. The mean annual
precipitation is 12 inches, and the mean annual
temperature is 49 degrees F. The frost-free season is
125 to 145 days. This association is about 50 percent
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Hernandez loam that has 3 to 5 percent slopes, and 35
percent Kim loam that has 1 to 3 percent slopes.

Included in mapping are Fernando and Silva soils,
which make up about 10 percent of the unit. Also
included are small areas of Petaca and Prieta soils,
basalt outcrops, and Fluvents which make up 5 percent
of the unit. Royosa soils are included in this unit in an
area northwest of Ute Mountain along Costilla Creek.

The Hernandez soil is deep and well drained. It formed
in mixed alluvium. Typically, the surface layer is brown
loam about 4 inches thick. The subsoil is pale brown clay
loam about 10 inches thick. The substratum is pink clay
loam to a depth of 60 inches or more. The soil is
moderately calcareous to strongly calcareous.

The Hernandez soil is moderately permeable. The
effective rooting depth is 60 inches or more. The
available water capacity is high. Runoff is medium. The
hazards of water and wind erosion are moderate.

The Kim soil is deep and well drained. It formed in
mixed alluvium. Typically, the surface layer is pale brown
loam about 12 inches thick. The underlying material is
pale brown and brown loam to a depth of 60 inches or
more.

The Kim soil is moderately permeable. The effective
rooting depth is 60 inches or more. The available water
capacity is high. Runoff is slow, and the hazard of water
erosion is slight. The wind erosion hazard is moderate. In
most areas, these soils are used as native grazing land
for domestic livestock and wildlife.

These soils are suitable for use as native grazing land.
Proper grazing use improves the plant cover, results in
the accumulation of residue, and helps prevent erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting of the forage in successive
years. The result will be a balanced plant community of
vigorous and productive forage plants such as western
wheatgrass, blue grama, needleandthread, and winterfat.

When in excellent condition, the vegetation on these
soils is needleandthread, blue grama, western
wheatgrass, galleta, winterfat, fourwing saltbush, and big
sagebrush. If the condition of the plant community
deteriorates, the proportion of desirable forage plants
and the plant cover decreases. These plants are
replaced by broom snakeweed, ring muhly, threeawn,
rubber rabbitbrush, and big sagebrush. This deterioration
results in accelerated wind and water erosion.

The use of machinery is feasible in range seeding,
brush management, installing pipelines, and constructing
fences, earthen ponds, access roads, and stock trails.

This association has medium potential for use as
rangeland and for wildlife habitat.

HPC—Hernandez-Petaca association, gently
sloping. This association consists of soils on uplands.
The elevation is 7,000 to 8,000 feet. The mean annual
precipitation is 12 inches. The mean annual temperature
is 49 degrees F., and the frost-free season is 125 to 145
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days. Hernandez loam that has 1 to 5 percent slopes
and Petaca stony loam that has 3 to 8 percent slopes
each make up about 40 percent of this association. The
Hernandez soil is on side slopes between gravelly and
stony ridges. The Petaca soil is on basalt ridges and
breaks. Drainage from these soils contributes to the Rio
Grande watershed.

Included with these soils in mapping are Prieta, Silva,
and Servilleta soils and Rock outcrop, each making up
about 5 percent of the association.

The Hernandez sqil is deep and well drained. It formed
in mixed alluvium and in eolian sediment. Typically, the
surface layer is brown loam about 4 inches thick. The
subsoil is pale brown clay loam about 10 inches thick.
The substratum, to a depth of 60 inches or more, is pink
clay loam that has a high lime content. The soil is
moderately calcareous to strongly calcareous.

The Hernandez soil is moderately permeable. The
effective rooting depth is 60 inches or more. The
available water capacity is high. Runoff is medium. The
hazards of water and wind erosion are moderate.

The Petaca soil is shallow and well drained. It formed
in material that weathered from basalt and in eolian
material. Typically, the surface layer is brown stony loam
about 2 inches thick. The next layer is pale brown and
light gray stony loam about 13 inches thick. Fractured,
caliche-coated basalt bedrock is at a depth of about 15
inches. The soil is strongly calcareous.

The Petaca soil is moderately permeable. The
effective rooting depth is 10 to 20 inches. The available
water capacity is very low. Runoff is medium to rapid,
and the hazard of water erosion is moderate. The wind
erosion hazard is slight.

These soils are suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover and helps prevent erosion.

When in excellent condition, the vegetation on these
soils is western wheatgrass, needleandthread, galleta,
blue grama, and big sagebrush. If the condition of the
plant community deteriorates, the proportion of desirable
forage plants and the plant cover decrease. These
plants are replaced by threeawn, big sagebrush, broom
snakeweed, and rubber rabbitbrush. This deterioration
can result.in accelerated wind and water erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide resting of forage in successive years.
The result will be a well balanced plant community of
vigorous and productive forage plants such as
needleandthread, galleta, winterfat, western wheatgrass,
and blue grama.

The use of machinery in fencing, range seeding, brush
management, and constructing stock trails and livestock
watering facilities is feasible on the Hernandez soil. It is
not feasible on the Petaca soil because of the
shallowness to rock.

This association has medium potential for use as
habitat for rangeland wildlife.
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HSC—Hernandez-Silva association, gently sloping.
This association consists of gently sloping soils on
upland fans. The elevation is 7,100 to 8,000 feet. The
mean annual precipitation is 12 inches, and the mean
annual temperature is 49 degrees F. The frost-free
season is 125 to 145 days. Hernandez gravelly loam that
has 0 to 5 percent siopes makes up about 55 percent of
this association, and Silva loam that has 0 to 5 percent
slopes makes up 35 percent.

Included with these soils in mapping are areas of
Petaca soils which make up 10 percent of this
association.

The Hernandez soil is deep and well drained. It formed
in mixed alluvium and eolian sediment. Typically, the
surface layer is brown gravelly loam and brown loam
about 10 inches thick. The subsoil is light brownish gray
clay loam about 5 inches thick. The substratum is light
brownish gray very gravelly sandy clay loam to a depti
of 60 inches or more. This soil is moderately calcareous
to strongly calcareous.

Permeability is moderate. The effective rooting depth
is 60 inches or more, and the available water capacity is
high. Runoff is slow, and the hazard of water erosion is
slight. The wind erosion hazard is moderate.

The Silva soil is deep and well drained. It formed in
mixed alluvium and eolian sediment. Typically, the
surface layer is brown loam about 2 inches thick. The
subsoil is brown clay loam about 30 inches thick. The
substratum is pinkish white calcareous loam over white
very gravelly sandy loam to a depth of 60 inches or
more.

Permeability is slow. The effective rooting depth is 60
inches. The available water ct ¢ acity is high. Runoff is
medium, and the hazard of water erosion is moderate.

These soils are suited to use as native grazing land for
domestic livestock and wildlife.

When in excellent condition, the vegetation on these
soils is western wheatgrass, needleandthread, galleta,
blue grama, and big sagebrush. If the condition of the
range deteriorates, the proportion of desirable forage
plants and the plant cover decrease. These piants are
replaced by threeawn, big sagebrush, broom snakeweed,
and rubber rabbitbrush. Deterioration of the plant
community can result in accelerated wind and water
erosion.

Proper grazing use is needed to maintain adequate
plant cover. A resource management system is needed
that can control the brush species, allow variation in
seasons of use, and provide resting of forage in
successive years. This can increase the quantity of the
more desirable plants, such as western wheatgrass,
needleandthread, galleta, and winterfat. Fencing, brush
management, installing pipelines, constructing access
roads and stock trails, and range seeding are feasible in
managing grazing land.

This association has medium potential for use as
habitat for rangeland wildlife.

Soil survey

JaD—Jaroso-Angostura complex, 5 to 15 percent
slopes. This complex consists of small areas of Jaroso
and Angostura soils that are so intermingled that they
could not be mapped separately at the scale selected.
These moderately to strongly sloping soils are on broad
mountaintops and benches at an elevation of 9,000 to
11,000 feet. The mean annual precipitation is 30 inches,
and the mean annual temperature is 36 degrees F. The
frost-free season is 50 to 70 days. These soils are in
similar positions on the landscape. The Jaroso soil is
similar to the Angostura soil except that it has a subsoil
that is more than 35 percent clay. The Jaroso soil makes
up about 60 percent of this complex, and the Angostura
soil makes up about 25 percent.

Included in mapping are Maes, Etoe, and Presa soils,
which make up about 15 percent of this complex.

The Jaroso soil is deep and well drained. It formed in
colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is very pale brown
cobbly loam about 16 inches thick. The subsoil is very
pale brown cobbly clay loam, cobbly clay, very cobbly
clay, and very cobbly sandy clay. It extends to a depth of
more than 60 inches.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is moderate. Runoff is slow, and the hazard of
water erosion is slight.

The Angostura soil is deep and well drained. It formed
in colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is light brownish
gray cobbly loam about 10 inches thick. The subsoil is
light yellowish brown very cobbly sandy clay loam that
extends to a depth of more than 60 inches.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
low. Runoff is slow, and the hazard of water erosion is
slight.

The dominant vegetation is Engelmann spruce and
Douglas-fir and some scattered white fir, subalpine fir,
and aspen. The understory consists of Thurber fescue,
tufted hairgrass, mountain brome, kinnikinnick, and
grouse whortleberry. .

These soils are well suited to the production of
Douglas-fir, Engelmann spruce, white fir, subalpine fir,
and aspen. Conventional methods of harvesting can be
used for trees, but they generally are restricted in rainy
periods.

The soils have medium potential for use as habitat for
woodland wildlife.

JaF—Jaroso-Angostura-Mascarenas complex, 15
to 40 percent slopes. This complex consists of small
areas of Jaroso, Angostura, and Mascarenas soils that
are so intermingled that they could not be mapped
separately at the scale selected. These moderately
steep to steep soils are on smooth mountain slopes at
an elevation of 9,000 to 11,000 feet. The mean annual
precipitation is 30 inches, and the mean annual
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temperature is 36 degrees F. The frost-free season is 50
to 70 days. These soils are in similar positions on the
landscape. The Jarcso soil is similar to the Angostura
soil except that it has a subsoil that is more than 35
percent clay. The Jaroso soil has a thinner surface layer
than the Mascarenas soil. This complex is 40 percent
Jaroso soil, 30 percent Angostura soil, and 20 percent
Mascarenas soil.

Included in mapping are areas of Maes and Presa
soils, which make up about 10 percent of the complex.

The Jaroso soil is deep and well drained. It formed in
colluvium of interbedded shale and sandstone. Typically,
the surface layer is very pale brown cobbly loam about
16 inches thick. The subsoil extends to a depth of more
than 60 inches. It is very pale brown gravelly clay loam,
very gravelly clay, extremely cobbly clay, and extremely
cobbly sandy clay.

The Jaroso soil has moderately slow permeability. The
effective rooting depth is more than 60 inches. The
available water capacity is moderate. Runoff is medium,
and the hazard of water erosion is moderate.

The Angostura soil is deep and well drained. It formed
in colluvium of interbedded shale and sandstone.
Typically, the surface layer is light brownish gray cobbly
loam about 10 inches thick. The subsoil is light yellowish
brown very cobbly sandy clay loam that extends to a
depth of more than 60 inches.

The Angostura soil has moderate permeability. The
effective rooting depth is more than 60 inches. The
available water capacity is low. Runoff is medium, and
the hazard of water erosion is moderate.

The Mascarenas soil is deep and well drained. It
formed in colluvium of interbedded sandstone and shale.
Typically, the surface layer is light brownish gray cobbly
sandy loam over very pale brown gravelly loam. It is
about 30 inches thick. The subsoil extends to a depth of
more than 60 inches. It is brown, extremely gravelly
sandy clay and light yellowish-brown, extremely stony
sandy clay loam.

The Mascarenas soil has moderately slow
permeability. The effective rooting depth is more than 60
inches. The available water capacity is moderate. Runoff
is medium, and the erosion hazard is moderate.

The dominant vegetation is Engelmann spruce and
Douglas-fir and some scattered white fir, subalpine fir,
and aspen. The understory is mainly Thurber fescue,
tufted hairgrass, mountain brome, kinnikinnick, and
grouse whortleberry.

These soils are used mainly for timber and wildlife
habitat.

These soils are well suited to the production of
Douglas-fir, Engelmann spruce, white fir, and aspen.
Conventional methods of harvesting trees can be used,
but they are restricted in rainy periods. Natural
regeneration after harvest is adequate. Logging roads
must be designed so that the slope gradient is less than
8 percent. This will minimize the concentration of water
and the resulting soil erosion. Cutting practices should
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favor the shade-tolerant Engelmann spruce and white fir
or the Douglas fir. A stand of aspen can be maintained
through cultural practices.

The soils in this complex have medium potential for
use as habitat for woodland wildlife.

JaG—Jaroso-Angostura-Mascarenas complex, 40
to 80 percent slopes. This complex consists of small
areas of Jaroso, Angostura, and Mascarenas soils that
are so intermingled that they could not be mapped
separately at the scale selected. These very steep soils
are on smooth mountain slopes at an elevation of 9,000
to 11,000 feet. The mean annual precipitation is 30
inches, and the mean annual temperature is 36 degrees
F. The frost-free season is 50 to 70 days. These soils
are in similar positions on the landscape. The Jaroso soil
is similar to the Angostura soil except that it is more than
35 percent clay in the subsoil. The Jaroso soil has a
thinner surface layer than the Mascarenas soil. This
complex is about 40 percent Jaroso soil, 30 percent
Angostura soil, and 20 percent Mascarenas soil.

Included in mapping are areas of Maes and Presa
soils, which make up about 10 percent of the complex.

The Jaroso soil is deep and well drained. It formed in
colluvium of interbedded shale and sandstone. Typically,
the surface layer is very pale brown cobbly loam about
16 inches thick. The subsoil extends to a depth of more
than 60 inches. It is very pale brown cobbly clay loam,
cobbly clay, very cobbly clay, and very cobbly sandy
clay.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is moderate. Runoff is rapid, and the erosion
hazard is high.

The Angostura soil is deep and well drained. It formed
in colluvium of interbedded sandstone and shale.
Typically, the surface layer is light brownish gray cobbly
loam about 6 inches thick. The subsurface layer is mixed
pale brown very cobbly sandy clay loam and light
brownish gray cobbly loam about 14 inches thick. The
subsoil is pale brown, very stony sandy clay loam that
extends to a depth of more than 60 inches.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
low. Runoff is rapid, and the erosion hazard is high.

The Mascarenas soil is deep and well drained. It
formed in colluvium of interbedded sandstone and shale.
Typically, the surface layer is light brownish gray cobbly
sandy loam and very pale brown gravelly loam about 30
inches thick. The subsoil extends to a depth of more
than 60 inches. It is brown, stony sandy clay and light
yellowish brown, stony sandy clay loam.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is moderate. Runoff is rapid, and the erosion
hazard is high.

The dominant vegetation is Engelmann spruce and
Douglas-fir and some scattered white fir and subalpine
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fir. The understory is mainly Thurber fescue, tufted
hairgrass, mountain brome, kinnikinnick, and grouse
whortleberry.

These soils are used mainly for timber and wildlife
habitat.

The soils in this complex are well suited to the
production of Douglas-fir, Engelmann spruce, white fir,
and aspen. Conventional methods of tree harvesting
cannot be used. The production or harvest of timber is
restricted by the steep slopes and the high erosion
hazard. The very steep slopes severely restrict the
mobility of most equipment. Natural regeneration after
harvest is adequate. Soil disturbance and the
consequent erosion should be kept to a minimum during
harvest. Logging roads must be designed to minimize
exposure of the fine-textured subsoil material of the
Jaroso and Mascarenas soils. They must be designed so
that the slope gradient is less than 8 percent. This
minimizes the concentration of water and the resulting
soil erosion. Cut and fill slopes for roads can fail on
these soils because of the high precipitation and the
saturation of the subsaoil.

Cutting practices should favor the shade-tolerant
Engelmann spruce and white fir or the Douglas-fir. A
stand of aspen can be maintained through cultural
practices.

The soils in this complex have medium potential for
use as habitat for woodiand wildlife.

JRG—Jaroso-Angostura-Rock outcrop complex,
very steep. This complex consists of small areas of
Jaroso and Angostura soils and Rock outcrop that are
so intermingled that they could not be mapped
separately at the scale selected. These very steep soils
and Rock outcrop are on mountain slopes at an
elevation of 9,000 to 11,000 feet. The mean annual
precipitation is 30 inches, and the mean annual
temperature is 36 degrees F. The frost-free season is 50
to 70 days. These soils are in similar positions on the
landscape. The Jaroso soil is similar to the Angostura
soil except that it has a subsoil that is more than 35
percent clay. This complex is about 40 percent Jaroso
soil, 30 percent Angostura soil, and 20 percent Rock
outcrop.

Included in mapping are areas of Maes, Mascarenas,
and Presa soils, which make up about 10 percent of the
complex.

The Jaroso soil is deep and well drained. It formed in
colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is very pale brown
cobbly loam about 16 inches thick. The subsoil extends
to a depth of 60 inches or more. It is very pale brown
cobbly clay loam, cobbly clay, very cobbly clay, and very
cobbly sandy clay. '

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is moderate. Runoff is medium, and the erosion
hazard is moderate.

Soil survey

The Angostura soil is deep and well drained. It formed
in colluvium of interbedded sandstone and shale.
Typically, the surface layer is light brownish gray cobbly
loam about 10 inches thick. The subsaoil is light yellowish
brown very cobbly sandy clay loam that extends to a
depth of more than 60 inches.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
low. Runoff is medium, and the erosion hazard is
moderate.

Rock outcrop consists mainly of escarpments of
interbedded and highly fractured sandstone and shale.

The dominant vegetation is Engelmann spruce and
Douglas-fir and some scattered white fir and subalpine
fir. The understory is mainly Thurber fescue, tufted
hairgrass, mountain brome, kinnikinnick, and grouse
whortleberry.

These soils are used for timber and for wildlife habitat.
They are suited to the production of Douglas-fir,
Engelmann spruce, white fir, and aspen. The very steep
slopes and Rock outcrop severely restrict the mobility of
most equipment.

This complex has moderate potential for use as
habitat for woodland wildlife.

LaE—Lama loam, 0 to 20 percent slopes. This is a
deep, well drained soil on old terraces and plains. it
formed in mixed alluvium that derived from sedimentary
and igneous rock. The elevation is 7,800 to 8,500 feet.
The mean annual precipitation is 17 inches, and the
mean annual temperature is 48 degrees F. The frost-free
season is 120 to 130 days.

Included in mapping are small areas of Montecito
soils, which make up about 10 percent of the map unit.

Typically, the surface layer is brown loam about 7
inches thick. The subsoil is reddish brown and brown
clay, brown gravelly clay, and reddish yellow very cobbly
sandy clay about 34 inches thick. The substratum, to a
depth of 48 inches, is light reddish brown extremely
gravelly sandy clay loam. Below that, it is yellow
extremely gravelly loamy sand to a depth of 60 inches or
more.

Permeability is slow to moderately slow in the subsoil.
It is rapid in the sandy lower part of the substratum. The
effective rooting depth is 60 inches or more. The
available water capacity is moderate. Runoff is medium,
and the hazard of water erosion is moderate.

These soils are suitable for use as woodland and for
grazing by domestic livestock and wildlife. They produce
pinyon pine, oneseed juniper, Rocky Mountain juniper,
and Gambel oak. The understory vegetation is blue
grama, bottlebrush squirreltail, and bluegrass. Big
sagebrush is common at the lower elevations.

Proper grazing of the understory vegetation maintains
woodland, improves the plant cover, results in the
accumulation of plant residue and helps prevent erosion.

A management system is needed that provides
periodic resting from grazing to allow key management
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plants to complete their growth cycle. The result will be
a balanced plant community that helps to maintain the
woodland and that provides productive forage for grazing
animals. Fences, trails, and access roads can be
constructed on this soil to facilitate grazing management.

This soil has medium potential for use as habitat for
openland, woodland, and rangeland wildlife. It has
medium potential for the production of firewood.

LoB—Loveland clay loam, 0 to 3 percent slopes.
This is a deep, poorly drained, level to nearly level soil. It
formed in mixed alluvium on alluvial bottoms and
terraces. Individual areas are 3 to 100 acres in size. The
elevation is 6,500 to 7,500 feet. The mean annual
precipitation is 13 inches, and the mean annual
temperature is 49 degrees F. The frost-free season is
125 to 135 days.

Included with this soil in mapping are Caruso and
Manzano soils. These soils make up about 15 percent of
this map unit.

Typically, the surface layer is dark grayish brown clay
loam and loam about 9 inches thick. The underlying
material, to a depth of 21 inches, is dark grayish brown
loam. Below that, it is water-worn mixed sand, gravel,
and cobblestones to a depth of 60 inches or more. The
soil is moderately calcareous in the surface layer and
strongly calcareous in the layer below that. Depth to the
seasonal water table ranges from 6 to 18 inches.

Permeability is moderate down to the sand and gravel
and rapid below that depth. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Runoff is very slow, and the hazard of water
erosion is slight.

Most areas of this soil are used as pasture or are
vegas. Dominant vegetation on the vegas includes tufted
hairgrass, mountain brome, sedges, Kentucky bluegrass,
and red fescue. Adapted pasture plants include creeping
foxtail, reed canarygrass, western wheatgrass,
orchardgrass, alsike clover, and strawberry clover.

The major limitations to irrigation are poor drainage, a
high water table, and a short growing season with cool
nights. The choice of plants is limited to adapted grasses
and legumes.

Drainage of this soil can be improved by diverting
offsite water, by intercepting and safely disposing of
underground seepage, and by installing surface and
subsurface drains.

Fertilization and improved water-application practices
help to maintain or increase the yield and quality of
forage. Timely application of irrigation water in an
amount that is adequate for crops is essential on this
soil because it is poorly drained. Border, corrugation, and
sprinkler irrigation systems are suitable. Generally, all
grasses respond to nitrogen, and all legumes respond to
phosphate fertilizer. Rotation grazing helps to increase
the yield and quality of pasture. Timely harvesting
improves the yield and quality of hay.
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This soil has low potential for most urban uses
because of the high water table and the hazard of
flooding, which are continuing limitations.

This soil has high potential for use as habitat for
wetland wildlife and medium potential for use as habitat
for rangeland wildiife.

LtC—Luhon-Travelers compiex, 3 to 7 percent
slopes. This complex consists of small areas of Luhon
and Travelers soils that are so intermingled that they
could not be mapped separately at the scale selected.
The elevation is 7,600 to 8,800 feet. The mean annual
precipitation is 11 inches and the mean annual
temperature is 44 degrees F. The frost-free season is 90
to 110 days. The Luhon soil makes up about 50 percent
of the complex. The slope is 1 to 5 percent. The
Travelers soil makes up about 30 percent of the
complex. The slope is 3 to 9 percent. The nearly level
and gently sloping Luhon soil is in areas between basalt
flows. The gently sloping to moderately sloping Travelers
soil is on the basalt flows and is shallow over the basalt.
The mapped areas are mainly rounded in shape and are
100 to 4,000 acres in size.

Included in mapping are Stunner and Antonito soils,
each making up about 5 percent of this complex. Rock
outcrop makes up 10 percent of the complex.

The Luhon soil is deep and well drained. It formed in
material that weathered from basalt and in eolian
sediment. Typically, the surface layer is brown loam
about 3 inches thick. The underlying material, to a depth
of 12 inches, is brown loam. Below that, it is pinkish gray
clay loam and pinkish white loam to a depth of 60 inches
or more. The soil is slightly calcareous in the upper part
of the underlying material and strongly calcareous in the
lower part.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Runoff is slow to medium. The hazards of water
and wind erosion are moderate.

The Travelers soil is shallow and well drained. It
formed in residuum of basalt and in eolian sediment.
Typically, the surface layer is brown, very stony loam
about 4 inches thick. The subsoil is brown, very stony
loam about 4 inches thick. The substratum is pale brown,
very stony loam about 5 inches thick. Basalt is at a
depth of 13 inches. The soil is strongly calcareous
throughout.

Permeability is moderate. The effective rooting depth
is 10 to 20 inches. The available water capacity is very
low. Runoff is medium. The hazard of water erosion is
moderate, and the wind erosion hazard is slight.

These soils are suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
litter on the surface, and helps prevent erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
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plant community of vigorous and productive forage
plants such as Indian ricegrass, western wheatgrass, and
winterfat. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by broom snakeweed, rubber
rabbitbrush, and pingue. This deterioration generally
results in accelerated soil erosion.

Range management, including fencing, range seeding,
brush management, and constructing livestock watering
facilities, access roads, and stock trails is feasible on the
Luhon soil. The use of machinery is not feasible on the
Travelers soil because of the shallowness to bedrock
and the rock outcrops. However, because the Travelers
and Luhon soils are so intermingled on the landscape, it
is difficult to separate them for management purposes.

These soils have medium potential for the
development of habitat for rangeland wildlife.

MaF—Maes cobbly loam, 15 to 40 percent slopes.
This is a deep, well drained, moderately steep to steep
s0il on south-facing mountain slopes. It formed in
colluvium and residuum of interbedded shale and
sandstone. The elevation is 8,000 to 10,500 feet. The
mean annual precipitation is 30 inches, and the mean
annual temperature is 40 degrees F. The frost-free
season is 70 to 90 days.

Included in mapping and making up about 25 percent
of this map unit is a soil that is similar to this Maes soil
except that it has a thick, dark-colored surface layer.
Also included and making up about 15 percent of this
unit are areas of Etoe soils.

Typically, the upper part of the surface layer is light
brownish gray cobbly loam 2 inches thick, and the lower
part is pale brown cobbly sandy loam about 18 inches
thick. The subsaoil is yellowish brown, very cobbly sandy
clay that extends to a depth of 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is medium, and the
hazard of water erosion is moderate.

The dominant vegetation is Douglas-fir and ponderosa
pine and some scattered white fir, aspen, and Gambel
oak. The understory is mainly kinnikinnick, grouse
whortleberry, snowberry, mountain brome, and timber
oatgrass.

This soil has medium potential for the production of
Douglas-fir, ponderosa pine, white fir, and aspen. This
map unit has potential for grazing, mainly on the dark-
colored soils that are included in mapping.

Conventional methods can be used to harvest trees,
but they generally are restricted in rainy periods because
of the fine textured soil material in the subsoil.

This soil has medium potential for use as habitat for
openland and woodland wildlife.

MeD—Maes-Etoe complex, 0 to 15 percent slopes.
This complex consists of Maes and Etoe soils in small
areas that are so intermingled that they could not be
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mapped separately at the scale selected. These level to
strongly sloping soils are on broad mountaintops and
benches at an elevation of 8,000 to 10,500 feet. The
mean annual precipitation is 30 inches, and the mean
annual temperature is 40 degrees F. The frost-free
season is 70 to 90 days. The Maes soil makes up about
50 percent of this map unit, and the Etoe soil makes up
about 35 percent. The Maes soil is similar to the Etoe
soil except that it has more clay in the subsoil.

Included in mapping are Jaroso, Angostura, and Presa
soils, which make up about 15 percent of this complex.
The Maes soil is deep and well drained. It formed in

colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is light brownish
gray cobbly loam and pale brown cobbly sandy loam
about 20 inches thick. The subsoil is yellowish brown,
very cobbly sandy clay that extends to a depth of 60
inches or more.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is slow, and the
hazard of water erosion is slight.

The Etoe soil is deep and well drained. It formed in
coliuvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is light brownish
gray cobbly loam about 26 inches thick. The subsoil is
brown very cobbly sandy clay loam that extends to a
depth of 60 inches or more.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
moderate. Runoff is slow, and the hazard of water
erosion is slight.

The dominant vegetation is Douglas-fir and ponderosa
pine and some scattered white fir, aspen, and Gambel
oak. The understory is mainly kinnikinnick, grouse
whortleberry, and mountain brome.

These soils have medium potential for the production
of Douglas-fir, ponderosa pine, white fir, and aspen.
Conventional methods can be used to harvest trees, but
they generally are restricted in rainy periods.
Management practices should favor the Douglas-fir or
the ponderosa pine.

These soils have medium potential for use as habitat
for openland or woodland wildlife.

MeF-—-Maes-Etoe complex, 15 to 40 percent slopes.
This complex consists of small areas of Maes and Etoe
soils that are so intermingled that they could not be
mapped separately at the scale selected. These
moderately steep to steep soils are on mountaintops,
mountainsides, and benches at an elevation of 8,000 to
10,500 feet. The mean annual precipitation is 30 inches,
and the mean annual temperature is 40 degrees F. The
frost-free season is 70 to 90 days. Maes cobbly loam
makes up about 60 percent of this map unit, and Etoe
cobbly loam makes up about 25 percent. The Maes soil
is similar to the Etoe soil except that it has more clay in
the subsoil.
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Included in mapping are areas of Jaroso, Angostura,
and Presa soils, which make up about 15 percent of this
complex.

The Maes soil is deep and well drained. It formed in
colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is light brownish
gray cobbly loam and pale brown cobbly sandy loam
about 7 inches thick. The next layer is mixed very pale
brown very cobbly sandy loam and yellowish brown very
cobbly sandy clay about 28 inches thick. The subsoil is
yellowish brown very cobbly sandy clay that extends to a
depth of 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is medium, and the
hazard of water erosion is moderate.

The Etoe soil is deep and well drained. It formed in
colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is pale brown
cobbly loam about 27 inches thick. The subsoil is very
pale brown, very cobbly sandy clay loam and extremely
cobbly sandy clay loam that extends to a depth of 60
inches or more.

Permeability is moderate. The effective rooting depth
is more than 60 inches, and the available water capacity
is moderate. Runoff is medium, and the hazard of water
erosion is medium.

The dominant vegetation is Douglas-fir and ponderosa
pine and some scattered white fir, aspen, and Gambel
oak. The understory is mainly kinnikinnick, grouse
whortleberry, and mountain brome.

These soils have medium potential for the production
of Douglas-fir, ponderosa pine, white fir, or aspen.
Management should favor the Douglas-fir or the
ponderosa pine, depending on the extent to which the
canopy is opened up in harvesting. Conventional
methods can be used to harvest trees, but they generally
are restricted in rainy periods because of the fine-
textured subsoil.

These soils have medium potential for use as habitat
for woodland wildlife.

MeG—Maes-Etoe complex, very steep. This
complex consists of small areas of Maes and Etoe soils
that are so intermingled that they could not be mapped
separately at the scale selected. These soils are on
mountain slopes at an elevation of 8,000 to 10,500 feet.
The mean annual precipitation is 30 inches, and the
mean annual temperature is 40 degrees F. The frost-free
season is 70 to 90 days. The Maes soil makes up about
50 percent of this map unit, and the Etoe soil makes up
about 35 percent. The Maes soil is similar to the Etoe
soil except that it has more clay in the subsaoil.

Included in mapping are areas of Jaroso, Angostura,
and Presa soils which make up about 15 percent of this
complex.

The Maes soil is deep and well drained. It formed in
colluvium and residuum of interbedded shale and
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sandstone. Typically, the surface layer is light brownish
gray cobbly loam and pale brown cobbly loam about 20
inches thick. The subsoil is yellowish brown very cobbly
sandy clay that extends to a depth of 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is medium, and the
hazard of water erosion is high.

The Etoe soil is deep and well drained. It formed in
colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is light brownish
gray cobbly loam about 26 inches thick. The subsoil is
brown, very cobbly sandy clay loam that extends to a
depth of 60 inches or more.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
moderate. Runoff is medium, and the hazard of water
erosion is high.

The dominant vegetation is Douglas-fir and ponderosa
pine and some scattered white fir, aspen, and Gambel
oak. The understory is mainly kinnikinnick, grouse
whortleberry, and mountain brome.

These soils have medium potential for the production
of Douglas-fir, ponderosa pine, and white fir.
Management practices that favor either Douglas-fir or
ponderosa pine and white fir are feasible. The practices
that favor either Douglas-fir or ponderosa pine depend
on the extent to which the canopy is opened up in
harvesting. Conventional methods of harvesting trees
cannot be used because slopes are too steep. The
hazard of water erosion limits the management potential.

These soils have moderate potential for the
development of habitat for woodland wildlife.

MFG—Maes-Etoe-Rock outcrop complex, very
steep. This complex consists of small areas of Maes
and Etoe soils and Rock outcrop that are so intermingled
that they could not be mapped separately at the scale
selected. These soils and Rock outcrop are on
mountainsides at an elevation of 8,000 to 10,500 feet.
The mean annual precipitation is 30 inches, and the
mean annual temperature is 40 degrees F. The Maes
soil makes up about 40 percent of this map unit, the
Etoe soil about 25 percent, and Rock outcrop 25
percent. The Maes soil is similar to the Etoe soil except
that is has more clay in the subsoil.

Included in mapping and making up about 10 percent
of this complex are Jaroso, Angostura, and Presa soils.
The Maes soil is deep and well drained. It formed in

colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is light brownish
gray cobbly loam and pale brown cobbly sandy loam
about 20 inches thick. The subsoil is yellowish brown
very cobbly sandy clay that extends to a depth of 60
inches or more. The soil material is neutral in the surface
layer and slightly acid in the subsoil.

Permeability is moderately slow. The effective rooting
depth is more than 60 inches. The available water
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capacity is low to moderate. Runoff is medium, and the
hazard of water erosion is high.

The Etoe soil is deep and well drained. It formed in
colluvium and residuum of interbedded shale and
cobblestones. Typically, the surface layer is light
brownish gray cobbly ioam about 26 inches thick. The
subsoil is brown very cobbly sandy clay loam that
extends to a depth of 60 inches or more.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
moderate. Runoff is medium, and the hazard of water
erosion is high.

Rock outcrop is scattered throughout the map unit. It
is mainly highly fractured, vertical escarpments of
interbedded sandstone and shale.

The dominant vegetation is Douglas-fir and ponderosa
pine and some scattered white fir, aspen, and Gambel
oak. The understory is mainly kinnikinnick, grouse
whortleberry, and mountain brome.

The soils in this complex have medium potential for
the production of Douglas-fir, ponderosa pine, and white
fir. Conventional methods of harvesting trees cannot be
used because of the areas of Rock outcrop, which
restrict the mobility of harvesting equipment.

The soils have medium potential for the development
of habitat for woodland wildlife.

MNC—Manzano clay loam, 0 to 5 percent slopes.
This is a deep, well drained, nearly level to gently sloping
soil. It formed in mixed alluvium on valley floors and in
drainage channels. Slopes are smooth and concave. The
areas are 5 to 160 acres in size. The elevation is 6,500
to 7,500 feet. The mean annual precipitation is 13
inches. The mean annual temperature is 48 degrees F,
and the frost-free season is 125 to 135 days.

Included with this soil in mapping are gravelly soils
that have a fine-textured subsoil. Also included are a few
areas of Caruso and Tenorio soils. In some areas, the
Manzano soil has slopes of as much as 80 percent. The
soils that are included in mapping make up about 20
percent of this map unit, but the areas of these soils
generally are less than 10 acres in size.

Typically, the surface layer is brown clay loam about
10 inches thick. The subsoil is brown clay loam, loam,
and sandy clay loam about 20 inches thick. The
substratum, to a depth of 60 inches or more, is brown
clay loam and loam.

Permeability is moderately slow. The available water
capacity is high. The effective rooting depth is 60 inches
or more. Runoff is very slow to medium, depending on
the slope. The hazard of water erosion is slight to
moderate, depending on the slope.

This soil is suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue on the surface, and helps prevent soil erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
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successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as western wheatgrass, blue grama, galleta,
and sideoats grama. If the condition of the plant
community deteriorates, the desirable forage plants
decrease in number and are replaced by big sagebrush,
rabbitbrush, and broom snakeweed. This deterioration
generally results in accelerated soil erosion. Fencing,
constructing earthen ponds, installing pipelines, brush
management, range seeding, and noxious weed control
are feasible in range management.

This soil has low potential for most urban uses. The
flooding hazard on the lesser slopes, the moderate
shrink-swell potential, the low soil strength, and the
moderately slow permeability are limitations. The
shrinking and swelling and the low strength of the soil
can be overcome by good design and careful installation.
However, the hazard of flooding is a continuing limitation
in many areas. The moderately slow permeability is a
limitation for septic tank absorption fields. This limitation
can be overcome by increasing the size of the
absorption area or by modifying the filter field.

This soil has medium potential for the development of
habitat for openland and rangeland wildlife.

MnA—Manzano clay loam, 0 to 1 percent slopes.
This is a deep, well drained, level soil. It formed in mixed
alluvium on valley floors and along arroyos. Slopes are
smooth and concave. The areas are 5 to 100 acres in
size. The elevation is 6,500 to 7,500 feet. The mean
annual precipitation is 13 inches, and the mean annual
temperature is 48 degrees F. The frost-free season is
125 to 135 days.

Included with this soil in mapping are some areas of
gravelly soils and a few areas of intermingled Caruso,
Loveland, and Tenorio soils. These soils make up about
15 percent of this map unit, but the areas of these soils
generally are less than 1 acre in size.

Typically, the surface layer is dark brown clay loam
about 11 inches thick. The subsoil is dark brown clay
loam about 33 inches thick. The substratum, to a depth
of 60 inches or more, is brown clay loam. A few fine
strong brown motties are below a depth of 48 inches.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Runoff is very slow, and the hazard of water
erosion is slight.

This soil is used as native grazing land and hayland
and for irrigated crops and pasture. The dominant native
vegetation is blue grama, big sagebrush, and western
wheatgrass. The main irrigated crops are pasture
grasses and hay. This soil is suitable for alfalfa, small
grains, and cool-season grasses. Potatoes and
vegetables that are adapted to the short growing season
and cool nights can also be grown.

The main limitations to the use of this soil for irrigated
crops and pasture are the short growing season and
cool nights. In some areas, wind erosion is a moderate
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hazard. In some areas, the soil is subject to flooding
from overflow. Dikes or diversions can be built to protect
the soil from flooding.

Growing grasses and legumes or other crops that
produce a high amount of residue helps to control
erosion and to maintain soil tilth. Fertilization and
improved water-application practices help to maintain or
increase yields. Generally, all crops except legumes
respond to nitrogen, and legumes respond to phosphate
fertilizer. Border, furrow, sprinkler, and corrugation
irrigation systems are suitable. Rotation grazing helps to
increase the yield and quality of pasture. Timely
harvesting improves the yield and quality of crops.

This soil has low potential for most urban areas. The
hazard of flooding, the moderate shrink-swell potential,
the low soil strength, and the moderately slow
permeability are limitations. The shrinking and swelling
and the low strength of the soil can be overcome by
good design and careful installation. However, the
hazard of flooding is a continuing limitation in most
areas. The moderately slow permeability is a limitation
for septic tank absorption fields. This limitation can be
overcome by increasing the size of the absorption area
or by modifying the filter field.

This soil has high potential for use as habitat for
openland wildlife. It has medium potential for use as
habitat for wetland and rangeland wildlife.

MnB—Manzano clay loam, 1 to 3 percent slopes.
This is a deep, well drained, nearly level soil. It formed in
mixed alluvium on valley floors and along arroyos.
Slopes are smooth and concave. The areas are 5 to 100
acres in size. The elevation is 6,500 to 7,500 feet. The
mean annual precipitation is 13 inches. The mean annual
temperature is 48 degrees F, and the frost-free season
is 125 to 135 days.

Included with this soil in mapping are some areas of
gravelly soils and a few areas of intermingled Caruso,
Loveland, and Tenorio soils. The included soils make up
about 15 percent of this map unit, but the areas of these
soils generally are less than 1 acre in size.

Typically, the surface layer is dark brown clay loam
about 10 inches thick. The subsoil is dark brown clay
loam about 33 inches thick. The substratum is brown
clay loam to a depth of 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is high. Runoff is medium, and the hazard of water
erosion is moderate.

This soil is used as native grazing land and for
irrigated crops and pasture. The dominant vegetation is
blue grama, big sagebrush, and western wheatgrass.
The main irrigated crops are cool-season pasture
grasses and alfalfa hay. This soil has good potential for
the production of barley, potatoes, and other vegetables
that are adapted to the local climate.

If this soil is used for cultivated crops, water erosion is
a moderate hazard. The major limitations are the short
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growing season and cool nights. They limit the choice of
crops and reduce crop yields. This soil is suitable for
alfalfa, small grains, and cool-season grasses. Potatoes
and vegetables that are adapted to the short growing
season and cool nights can also be grown. Growing
mainly grasses or legumes and other high residue-
producing crops helps to prevent water erosion and to
maintain soil tilth. Fertilization and improved water-
management practices help to maintain or increase
yields. Generally, all crops except legumes respond to
nitrogen, and all legumes respond to phosphate fertilizer.
Border, furrow, corrugation, and sprinkler irrigation
systems are suitable. Rotation grazing increases the
yield and quality of pasture. Timely harvesting improves
the quality of crops.

This soil has medium potential for most urban uses.
The hazard of flooding, the moderate shrink-swell
potential, the low soil strength, and the moderately slow
permeability are limitations. The shrinking and swelling
and the low strength of the soil can be overcome by
good design and careful installation. In some areas the
flood hazard can be overcome by constructing
diversions. The moderately slow permeability is a
limitation for septic tank absorption fields. This limitation
can be overcome by increasing the size of the
absorption area or by modifying the filter field.

This soil has high potential for use as habitat for
openland wildlife. It has medium potential for use as
habitat for wetland and rangeland wildlife.

MnC—Manzano clay loam, 3 to 5 percent slopes.
This is a deep, well drained, gently sloping soil. It formed
in mixed alluvium along arroyo channels in the northern
part of the survey area. Slopes are concave. The areas
are 5 to 160 acres in size. The elevation is 6,500 to
7,500 feet. The mean annual precipitation is 13 inches.
The mean annual temperature is 48 degrees F, and the
frost-free season is 125 to 135 days.

Included with this soil in mapping are some areas of
gravelly soils and a few areas of intermingled Caruso
and Tenorio soils. The included soils make up about 15
percent of this map unit, but the areas of these soils
generally are less than 1 acre in size. In some areas, the
slopes range to 8 percent.

Typically, the surface layer is brown clay loam about
10 inches thick. The subsoil is dark brown clay loam
about 33 inches thick. The substratum is brown clay
loam to a depth of 60 inches or more.

Permeability is moderately slow. The available water
capacity is high. The effective rooting depth is 60 inches
or more. Runoff is medium, and the hazard of water
erosion is high.

This soil is used as native grazing land and for
irrigated crops and pasture. The dominant native
vegetation is blue grama, big sagebrush, and western
wheatgrass. The main irrigated crops are cool-season
pasture grasses and alfalfa hay. Barley and other small
grains can be grown occasionally.
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If this soil is used for cultivated crops, the hazard of
water erosion is severe, and the hazard of wind erosion
is moderate. The main limitations are the short growing
season, the cool nights, and the moderate slopes. They
limit the choice of crops and the type of irrigation
systems used. This soil is suitable for alfalfa, small
grains, and cool-season grasses.

Growing mainly grasses or legumes and other high
residue-producing crops helps to prevent water erosion
and to maintain soil tilth. Fertilization and improved
water-management practices help to maintain or
increase yields. Generally, all crops except legumes
respond to nitrogen, and all legumes respond to
phosphate fertilizer. Border, corrugation, and sprinkler
irrigation systems are suitable. Rotation grazing
increases the yield and quality of pasture. Timely
harvesting improves the quality of crops.

This soil has medium potential for most urban uses.
The moderate shrink-swell potential, the low soil
strength, the moderately slow permeability, and slope
are limitations. The shrinking and swelling and low
strength of the soil can be overcome by good design
and careful installation. The moderately slow
permeability is a limitation for septic tank absorption
fields. This limitation can be overcome by increasing the
size of the absorption area or by modifying the filter field.

This soil has high potential for use as habitat for
openland wildlife. It has moderate potential for use as
habitat for wetland and rangeland wildlife.

MrD-—Marosa cobbly sandy loam, 0 to 15 percent
slopes. This is a deep, well drained, level to strongly
sloping soil on broad mountaintops and benches. It
formed in colluvium and residuum of acid igneous or
metamorphic rock. The elevation is 9,000 to 11,000 feet.
The mean annual precipitation is 35 inches, and the
mean annual temperature is 40 degrees F. The frost-free
season is less than 60 days.

Included with this soil in mapping and making up about
20 percent of this map unit are areas of Nambe soils
and soils that are similar to this Marosa soil except that
they are somewhat poorly drained.

Typically, the surface layer is light brownish gray
cobbly sandy loam about 3 inches thick. The subsurface
layer is white and very pale brown very gravelly loamy
sand about 31 inches thick. The subsoil is light yellowish
brown very cobbly sandy clay loam about 10 inches
thick. The substratum to a depth of 60 inches or more
consists of mixed cobbles, gravel, and stones and a
small amount of sandy clay loam.

Permeability is moderate. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is slight.

The dominant vegetation is Douglas-fir and Engelmann
spruce and some scattered white fir, subalpine fir, and
aspen. The understory is mainly Kentucky bluegrass,
kinnikinnick, grouse whortleberry, Arizona fescue, and
mountain brome.
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This soil is used mainly for timber and for wildlife
habitat. It has medium potential for the production of
Douglas-fir, Engelmann spruce, white fir, and aspen.
Conventional methods can be used to harvest trees.

This soil has low potential for use as habitat for
openland and woodland wildlife.

MrF—Marosa cobbly sandy loam, 15 to 40 percent
slopes. This is a deep, well drained, moderately steep to
steep soil on mountain slopes. It formed in colluvium and
residuum of rhyolite. The elevation is 9,000 to 11,000
feet. The mean annual precipitation is 35 inches, and the
mean annual temperature is 40 degrees F. The frost-free
season is less than 60 days.

Included in mapping are areas of Nambe soils, which
make up about 20 percent of this map unit.

Typically, the surface layer is light brownish gray
cobbly sandy loam about 3 inches thick. The subsurface
layer is white and very pale brown very gravelly loamy
sand about 31 inches thick. The subsoil is light yellowish
brown very cobbly sandy clay loam about 10 inches
thick. The substratum to a depth of 60 inches or more
consists of mixed gravel, cobbles, stones, and a small
amount of sandy clay loam.

Permeability is moderate. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is moderate.

The dominant vegetation is Douglas-fir and Engelmann
spruce and some scattered white fir, subalpine fir, and
aspen. The understory is mainly Kentucky bluegrass,
kinnikinnick, grouse whortleberry, Arizona fescue, and
mountain brome.

This soil is used mainly for timber production and for
wildlife habitat. It has medium potential for the
production of Douglas-fir, Engelmann spruce, white fir,
and aspen. Conventional methods can be used to
harvest trees. Logging roads should be properly located
and constructed so that erosion is minimized during tree
harvest. Managing this soil to favor aspen increases
timber production and improves the habitat for wildlife.

This soil has low potential for use as habitat for
openland and woodland wildlife.

MrG—Marosa cobbly sandy loam, 40 to 80 percent
slopes. This is a deep, well drained, steep to very steep
soil on mountain slopes. It formed in colluvium and
residuum of rhyolite. The elevation is 9,000 to 11,000
feet. The mean annual precipitation is 35 inches, and the
mean annual temperature is 40 degrees F. The frost-free
season is less than 60 days.

Included in mapping are areas of Nambe soils, which
make up about 20 percent of this map unit.

Typically, the surface layer is light brownish gray
cobbly sandy loam about 3 inches thick. The subsurface
layer is light gray and white extremely gravelly loamy
sand and very pale brown extremely gravelly sandy loam
about 31 inches thick. The subsoil is light yellowish
brown extremely gravelly sandy clay loam about 10
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inches thick. The substratum to a depth of 60 inches or
more consists of mixed cobbles, gravel, and stones, and
a small amount of sandy clay loam.

Permeability is moderate. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is moderate.

The dominant vegetation is Douglas-fir and Engelmann
spruce and some scattered white fir, subalpine fir, and
aspen. The understory is mainly Kentucky bluegrass,
kinnikinnick, grouse whortleberry, Arizona fescue, and
mountain brome.

This soil is used mainly for timber production and for
wildlife habitat. It has medium potential for the
production of Douglas-fir, Engelmann spruce, white fir,
and aspen. Conventional methods cannot be used to
harvest trees. The steep to very steep slopes severely
restrict the mobility of most equipment. Soil disturbance
and erosion should be kept to a minimum during harvest.
Managing this soil to favor aspen increases timber
production and improves the habitat for wildlife.

MSG—Marosa-Rock outcrop complex, very steep.
This complex consists of small areas of Marosa very
cobbly sandy loam and Rock outcrop that are so
intermingled that they could not be mapped separately at
the scale selected. The areas are on mountain slopes at
an elevation of 9,000 to 11,000 feet. Most areas are
associated with rhyolite rock. The mean annual
precipitation is 35 inches, and the mean annual
temperature is 40 degrees F. The frost-free season is
less than 60 days. This complex is about 50 percent
Marosa very cobbly sandy loam and 30 percent Rock
outcrop.

Included in mapping are areas of Nambe soils, which
make up about 20 percent of this complex.

The Marosa soil is deep and well drained. It formed in
colluvium and residuum of acid igneous rock. Typically,
the surface layer is light brownish gray very cobbly sandy
loam about 3 inches thick. The subsurface layer is white
and very pale brown very gravelly loamy sand about 31
inches thick. The subsoil is light yellowish brown very
cobbly sandy clay loam about 10 inches thick. The
substratum to a depth of 60 inches or more consists of
mixed cobbles, gravel, and stones, and a small amount
of sandy clay loam.

Permeability is moderate. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is high.

The dominant vegetation is Douglas-fir and Engelmann
spruce and some scattered white fir, subalpine fir, and
aspen. The understory is mainly Kentucky bluegrass,
kinnikinnick, grouse whortleberry, Arizona fescue, and
mountain brome.

The Marosa soil is used mainly for timber production
and for wildlife habitat. It has medium potential for the
production of Douglas-fir, Engelmann spruce, white fir,
and aspen. Conventional methods cannot be used to
harvest trees. The very steep slopes, the high erosion
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hazard, and the rock outcrops preclude most uses.
Managing the Marosa soil to favor aspen increases
timber production and improves the habitat for wildlife.

This complex has low potential for the development of
habitat for openland and woodland wildlife.

MSG2—Marosa-Rock outcrop complex, very steep,
eroded. This complex consists of small areas of Marosa
very cobbly sandy loam and Rock outcrop that are so
intermingled that they could not be mapped separately at
the scale selected. The areas are on mountain slopes at
an elevation of 9,000 to 11,000 feet. Most areas are
associated with rhyolite rock. The mean annual
precipitation is 35 inches, and the mean annual
temperature is 40 degrees F. The frost-free season is
less than 60 days. This complex is about 50 percent
eroded Marosa soils and 30 percent Rock outcrop.

Included in mapping are areas of Nambe soils, which
make up about 20 percent of this complex.

The Marosa soil is deep and well drained. It formed in
colluvium and residuum of acid igneous rock. Typically,
the surface layer is about 12 inches thick. It is light
brownish gray very cobbly sandy loam over white and
very pale brown very gravelly loamy sand. The subsoil is
light yellowish brown very cobbly sandy clay loam about
10 inches thick. The substratum to a depth of 60 inches
or more consists of mixed cobbles, gravel, and stones,
and a small amount of sandy clay loam. The surface
layer ranges from 6 to 25 inches in thickness depending
on the degree of erosion.

Permeability is moderate. The available water capacity
is low. Runoff is rapid, and the hazard of water erosion is
very high.

The dominant vegetation is aspen and some scattered
Douglas-fir, Engelmann spruce, white fir, and subalpine
fir. The understory is mainly kinnikinnick, grouse
whortleberry, Arizona fescue, and mountain brome.

The Marosa soil is used mainly for timber production
and for wildlife habitat. It has low potential for the
production of Douglas-fir, Engelmann spruce, white fir,
and aspen. Conventional methods cannot be used to
harvest trees. Managing the Marosa soil to favor aspen
increases timber production and improves the habitat for
wildlife.

This complex has low potential for use as habitat for
openland and woodland wildlife.

MTE—Marosa-Nambe association, moderately
steep. This association consists of moderately steep
soils on north-facing mountain side slopes in the
northern part of the survey area. The elevation is 9,000
to 11,000 feet. The mean annual precipitation is 35
inches, and the mean annual temperature is 40 degrees
F. The frost-free season is less than 60 days. This
association is about 45 percent Marosa gravelly sandy
loam and 30 percent Nambe gravelly sandy loam. The
Marosa soil is at the lower elevations, and the Nambe
soil is at the higher elevations.



34

Included in mapping are Rock outcrop, making up
about 15 percent of this association, and Cryaquolls,
making up about 10 percent. It formed in colluvium and
residuum of acid igneous rock.

The Marosa soil is deep and well drained. Typically,
the surface layer is light gray gravelly sandy loam about
26 inches thick. The subsoil is yellowish brown very
gravelly clay loam that extends to a depth of 60 inches
or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is low.
Runoff is medium. The hazard of water erosion is
moderate to high.

The Nambe soil is deep and well drained. It formed in
colluvium of rhyolite. Typically, the surface layer is light
brownish gray gravelly sandy loam about 15 inches thick.
The subsoil is light brown cobbly sandy loam about 34
inches thick. The substratum is very pale brown very
cobbly sandy loam to a depth of 60 inches or more.

Permeability is moderately rapid. The effective rooting
depth is 60 inches or more. The available water capacity
is low to moderate. Runoff is moderate to very rapid, and
the hazard of water erosion is moderate to high.

The dominant vegetation on the Marosa soil is
Douglas-fir and Engelmann spruce and some scattered
subalpine fir, white fir, and aspen. The main understory is
kinnikinnick and grouse whortleberry. On the Nambe soil,
the dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

These soils are used mainly for timber production and
for wildlife habitat. They have medium potential for the
production of Douglas-fir, Engelmann spruce, white fir,
and aspen. Conventional methods can be used to
harvest trees. Soil disturbance should be kept to a
minimum during harvest. Managing the Marosa soil to
favor aspen increases timber production and improves
the habitat for wildlife.

These soils have low potential for the development of
habitat for openland and woodland wildlife.

MUG—Mirabal-Rock outcrop association, very
steep. This association consists of Mirabal stony loam
and Rock outcrop on mountain slopes at an elevation of
8,000 to 9,500 feet. The mean annual precipitation is 20
inches, and the mean annual temperature is 42 degrees
F. The frost-free season is 80 to 100 days. Mirabal stony
loam makes up about 50 percent of this association, and
Rock outcrop makes up about 30 percent.

Included in mapping and making up about 20 percent
of this map unit are areas of Chimayo and Marosa soils.
In some small areas near Tres Piedras, the slopes are
less than 40 percent.

The Mirabal soil is moderately deep and well drained.
It formed in residuum of granite. Typically, the surface
layer is grayish brown stony loam about 3 inches thick.
The underlying material, to a depth of 32 inches, is light
brownish gray stony loam and light brown and pink very
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stony sandy loam. Granite bedrock is at a depth of 32
inches.

Permeability is moderately rapid. The effective rooting
depth is 20 to 35 inches. The available water capacity is
very low. Runoff is medium, and the hazard of water
erosion is high.

Rock outcrop consists mainly of nearly vertical
escarpments of granite.

The dominant vegetation is ponderosa pine and some
scattered Gambel oak. The understory consists of
mountain muhly, prairie junegrass, pine dropseed, and
bottlebrush squirreltail.

The Mirabal soil is used mainly for wildlife habitat. It
has low potential for the production of ponderosa pine.
The droughtiness of this soil restricts the regeneration
and production of ponderosa pine. The very steep
slopes, the high erosion hazard, and the rock outcrops
preclude most uses.

This association has moderate potential for use as
habitat for woodland wildlife.

MwD—Mirand cobbly loam, 0 to 15 percent slopes.
This is a deep, well drained, level to strongly sloping soil
on terraces. It formed in mixed alluvium. The elevation is
7,500 to 9,000 feet. The mean annual precipitation is 22
inches, and the mean annual temperature is 42 degrees
F. The frost-free season is 80 to 100 days.

Included in mapping and making up about 20 percent
of this unit are areas of Trampas and Maes soils and
small areas of soils that have slopes of 15 to 30 percent.

Typically, the surface layer is grayish brown cobbly
loam about 3 inches thick. The subsoil is brown, light
brown, and yellowish red clay and cobbly clay about 42
inches thick. The substratum is light brown sandy clay to
a depth of 60 inches or more.

Permeability is very slow. The available water capacity
is moderate. The effective rooting depth is 60 inches or
more. Runoff is slow, and the hazard of water erosion is
moderate.

The dominant vegetation is ponderosa pine and some
scattered Gambel oak. The understory is mainly Arizona
fescue, pine dropseed, prairie junegrass, and mountain
mubhly.

This soil is used mainly for timber and for wildlife
habitat. It has high potential for the production of
ponderosa pine. Conventional methods can be used to
harvest trees, but they generally are restricted in rainy
periods.

This soil has moderate potential for use as habitat for
openland and woodland wildlife.

MxD—Montecito loam, 1 to 15 percent slopes. This
is a deep, well drained soil on terraces and plains at an
elevation of 7,000 to 7,800 feet. It formed in material
that derived from alluvium and basalt. The mean annual
precipitation is 14 inches, and the mean annual
temperature is 52 degrees F. The frost-free season is
125 to 135 days.
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Included in mapping are areas of Hernandez and
Lama soils, each making up about 10 percent of this
map unit.

Typically, the surface layer is light yellowish brown and
brown loam about 6 inches thick. The subsoil is brown
and light brown clay loam and gravelly clay loam about
24 inches thick. The substratum, to a depth of 60 inches
or more, is white very gravelly sandy loam and light gray
extremely gravelly sandy loam.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is moderate. Runoff is medium, and the hazard of water
erosion is moderate.

This soil is suitable for use as woodland and for
grazing by domestic livestock and wildlife. It produces
pinyon pine, Rocky Mountain juniper, oneseed juniper,
and understory vegetation consisting of blue grama, big
sagebrush, broom snakeweed, muttongrass, and
sideoats grama.

Proper grazing of the understory vegetation improves
the plant cover, results in the accumulation of plant
residue, and helps prevent erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
This system results in a balanced plant community of
productive forage that helps to maintain the woodland.
Brush management, range seeding, installing pipelines,
and constructing earthen ponds, fences, and trails are
feasible in managing grazing land.

This soil has medium potential for use as habitat for
rangeland wildlife.

MxE—Montecito-Rock outcrop complex,
moderately steep. This complex consists of areas of
Montecito loam and Rock outcrop that are so
intermingled that they could not be mapped separately at
the scale selected. The Montecito soil is moderately
sloping and strongly sloping, and the Rock outcrop is
steep and very steep. The elevation is 6,500 to 8,000
feet. The mean annual precipitation is 14 inches. The
mean annual temperature is 52 degrees F, and the frost-
free season is 125 to 135 days. Montecito loam makes
up about 50 percent of this complex, and Rock outcrop
makes up 25 percent.

Included in mapping and making up about 15 percent
of this complex are soils that are similar to this
Montecito soil except that they have a cobbly surface
layer and slopes of 15 to 25 percent. Also included and
making up about 10 percent of this complex are areas of
Orthents.

The Montecito soil is deep and well drained. It formed
in material that derived from basalt and eolian sediment.
Typically, the surface layer is brown loam about 5 inches
thick. The subsoil is brown clay loam about 30 inches
thick. The substratum is pale brown gravelly loam to a
depth of 60 inches or more.

Permeability is moderately slow. The available water
capacity is high. Runoff is medium. The hazard of water
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erosion is moderate, and the hazard of wind erosion is
slight.

Rock outcrop consists of folded, broken, and exposed
basalt flows. Runoff is rapid.

The dominant vegetation is pinyon pine and oneseed
juniper. The understory is blue grama, big sagebrush,
sideoats grama, and broom snakeweed.

The Montecito soil is suitable for use as woodland and
for grazing by domestic livestock and wildlife. It produces
pinyon pine, Rocky Mountain juniper, oneseed juniper,
and understory vegetation consisting of western
wheatgrass, blue grama, sideoats grama, muttongrass,
and galleta.

Proper grazing of the understory vegetation improves
the plant cover, results in the accumulation of plant
residue, and helps prevent erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
This system results in a balanced plant community of
productive forage that helps to maintain the woodland.

Constructing fences, trails, and earthen ponds;
installing pipelines; range seeding; and brush
management are feasible in managing grazing land on
the Montecito soil.

In most areas, this complex is used for wildlife habitat
and for wood crops that are used for firewood and
fenceposts. This complex has medium potential for use
as habitat for woodland and rangeland wildlife.

NaD—Nambe cobbly loam, 0 to 15 percent slopes.
This is a deep, well drained, level to strongly sloping soil
that formed in colluvium. This soil is on broad
mountaintops and benches at an elevation of 10,000 to
12,000 feet. The mean annual precipitation is 35 inches,
and the mean annual temperature is 34 degrees F. The
frost-free season is less than 60 days.

Included in mapping are areas of Marosa soils, which
make up about 15 percent of this map unit.

Typically, the surface layer is grayish brown cobbly
loam about 5 inches thick. The subsurface layer is light
yellowish brown very cobbly sandy loam about 11 inches
thick. The subsoil is light brown very cobbly sandy loam
about 16 inches thick. The substratum to a depth of 60
inches or more is brown very stony sandy loam.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is slow, and the
hazard of water erosion is slight.

The dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

This soil is used for timber and for wildlife habitat. It
has medium potential for the production of Engelmann
spruce and subalpine fir.

Conventional methods can be used to harvest trees.
Regeneration of Engelmann spruce is hampered by the
high intensity of light at high elevations and by frost
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heaving. If stands are clear-cut, special management is
needed to keep soil erosion to a minimum.

This soil has medium potential for use as habitat for
woodland wildlife.

NaF—Nambe cobbly loam, 15 to 40 percent slopes.
This is a very deep, well drained, moderately steep to
steep soil that formed in colluvium. This soil is on
mountain slopes at an elevation of 10,000 and 12,000
feet. The mean annual precipitation is 35 inches, and the
mean annual temperature is 40 degrees F. The frost-free
season is less than 60 days.

Included in mapping are areas of Marosa soils, which
make up about 15 percent of this map unit.

Typically, the surface layer is light yellowish brown
cobbly loam about 5 inches thick. The subsurface layer
is light yellowish brown verv cobbly sandy clay loam
about 11 inches thick. The subsoil is light brown cobbly
sandy clay loam and pale brown and grayish brown very
cobbly sandy loam about 39 inches thick. The
substratum is yellowish brown extremely gravelly sandy
loam to a depth of 60 inches or more.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is moderate, and the
hazard of water erosion is moderate.

The dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

This soil is used for timber and for wildlife habitat. It
has medium potential for the production of Engeimann
spruce and subalpine fir.

Conventional methods can be used to harvest trees.
Regeneration of Engeilmann spruce is hampered by the
high intensity of light at high elevations and by frost
heaving. If stands are clear-cut, special management is
needed to keep soil erosion to a minimum. Because of
the moderately steep to steep slopes, management
should be designed to prevent accelerated erosion. The
risk of erosion is serious on steep slopes because of the
high elevation and the slow regeneration rate.

This soil has medium potential for use as habitat for
woodland wildlife.

NaF2—Nambe cobbly loam, 15 to 40 percent
slopes, eroded. This is a deep, well drained, moderately
steep to steep soil that formed in colluvium. This soil is
on mountain slopes at an elevation of 10,000 to 12,000
feet. The mean annual precipitation is 35 inches, and the
mean annual temperature is 40 degrees F. The frost-free
season is less than 60 days.

Included in mapping are areas of Marosa soils and
areas of uneroded Nambe cobbly loam, which make up
about 25 percent of this map unit.

Typically, the light brown cobbly loam subsoil is
exposed as a result of erosion. It is 24 inches thick. The
substratum, to a depth of 60 inches or more, is brown
very stony sandy loam.

Soil survey

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is moderate, and the
hazard of water erosion is high.

The dominant vegetation is rose pussytoes, sedges,
western yarrow, kinnikinnick, grouse whortleberry, and
mountain brome.

This soil has low potential for timber. The native
Engelmann spruce-subalpine fir forest has been replaced
by sparse grasses, forbs, and sedges as a result of fire.
The regeneration of coniferous trees will be extremely
slow, partly because the original surface layer, as much
as 8 inches thick, has been lost through erosion.

Management is restricted because of the environment
and the limited potential of this eroded Nambe soil.
Severe sheet and gully erosion is prevalent throughout
this map unit. Increased runoff from this soil has resulted
in damage to stream channels, mainly through
streambank cutting and sediment deposition. Intensive
management can help to stabilize this soil.

This soil has low potential for use as habitat for
woodland wildlife.

NaG—Nambe cobbly loam, 40 to 80 percent
slopes. This is a deep, well drained, very steep soil that
formed in colluvium. This soil is on mountain slopes at
an elevation of 10,000 to 12,000 feet. The mean annual
precipitation is 35 inches, and the mean annual
temperature is 34 degrees F. The frost-free season is
less than 60 days.

Included in mapping are areas of Marosa soils, which
make up about 15 percent of this map unit.

Typically, the surface layer is grayish brown cobbly
loam about 5 inches thick. The subsurface layer is light
yellowish brown very cobbly sandy loam about 11 inches
thick. The subsoil is light brown very cobbly sandy loam
about 16 inches thick. The substratum to a depth of 60
inches or more is brown very stony sandy loam.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is rapid, and the
hazard of water erosion is high.

The dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

This soil is used for timber and for wildlife habitat. It
has medium potential for the production of Engelmann
spruce and subalpine fir.

Conventional methods cannot be used to harvest
trees because of the very steep slopes and the high
erosion hazard. The risk of erosion is increased by the
slow regeneration of trees.

This soil has medium potential for use as habitat for
woodland wildlife.

NaG2~-Nambe cobbly loam, 40 to 80 percent
slopes, eroded. This is a deep, well drained, very steep
soil that formed in colluvium. This soil is on mountain



Taos County, New Mexico

slopes at an elevation of 10,000 and 12,000 feet. The
mean annual precipitation is 35 inches, and the mean
annual temperature is 34 degrees F. The frost-free
season is less than 60 days.

Included in mapping are areas of Marosa soils and
areas of uneroded Nambe cobbly loam, which make up
about 25 percent of this map unit.

Typically, the light brown cobbly loam subsoil is
exposed as a result of erosion. It is 24 inches thick. The
substratum to a depth of 60 inches or more is brown
very stony sandy loam.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is low to moderate. Runoff is very rapid, and the
hazard of water erosion is very high.

The dominant vegetation is rose pussytoes, sedges,
western yarrow, kinnikinnick, grouse whortleberry, and
mountain brome.

This soil has low potential for timber production. The
native Engelmann spruce-subalpine fir forest has been
replaced by sparse grasses, forbs, and sedges as a
result of fire. The regeneration of coniferous trees will be
extremely slow, partly because the original surface layer,
as much as 8 inches thick, has been lost through
erosion.

Management is severely restricted because of the
environment and the limited potential of this soil. The soil
can be stabilized through intensive management;
however, because of the climate, slope, and extent of
erosion, stabilization will be extremely expensive and
slow. Increased runoff from this soil has resulted in
severe damage to stream channels through streambank
cutting and sediment deposition.

This soil has low potential for the development of
habitat for woodland wildlife.

NRG—Nambe-Rock outcrop complex, very steep.
This complex consists of small areas of Nambe cobbly
loam and Rock outcrop that are so intermingled that
they could not be mapped separately at the scale
selected. The elevation is 10,000 to 12,000 feet. The
mean annual precipitation is 35 inches, and the mean
annual temperature is 34 degrees F. The frost-free
season is less than 60 days. About 60 percent of this
complex is Nambe cobbly loam, and 25 percent is Rock
outcrop.

Included in mapping are areas of Marosa soils which
make up about 15 percent of this complex.

The Nambe soil is deep and well drained. It formed in
colluvium on mountain slopes. Typically, the surface
layer is grayish brown cobbly loam about 5 inches thick.
The subsurface layer is light yellowish brown very cobbly
sandy loam about 11 inches thick. The subsoil is light
brown very cobbly sandy loam about 16 inches thick.
The substratum to a depth of 60 inches or more is
brown very stony sandy loam.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches, and the available water

37

capacity is low to moderate. Runoff is rapid, and the
hazard of water erosion is high.

Rock outcrop consists of scattered areas of
Precambrian and igneous rock.

The dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

This complex has low potential for timber.

Management is severely restricted because of the very
steep slopes and the rock outcrops. Conventional
methods of harvesting trees cannot be used.

This complex has low potential for use as habitat for
woodland wildlife.

NRG2—Nambe-Rock outcrop complex, very steep,
eroded. This complex consists of small areas of an
eroded Nambe soil and Rock outcrop that are so
intermingled that they could not be mapped separately at
the scale selected. The elevation is 10,000 to 12,000
feet. The mean annual precipitation is 35 inches, and the
average annual temperature is 34 degrees F. The frost-
free season is less than 60 days. About 50 percent of
this complex is an eroded Nambe soil, and 25 percent is
Rock outcrop.

Included in mapping are areas of uneroded Nambe
cobbiy loam, which make up about 10 percent of this
complex, and areas of Marosa soils, which make up
about 15 percent.

Typically, the subsoil is exposed as a result of erosion.
The subsoil is light brown very cobbly sandy loam about
16 inches thick. The substratum to a depth of 60 inches
or more is brown very stony sandy loam.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is moderate. Runoff is rapid, and the hazard of
water erosion is very high.

Rock outcrop consists of scattered areas of igneous
and metamorphic rock.

The dominant vegetation is rose pussytoes, sedges,
kinnikinnick, grouse whortleberry, mountain brome, and a
few scattered Engelmann spruce and subalpine fir.

This complex has low potential for timber.

The native vegetation on this soil was characteristic of
the Engelmann spruce-subalpine fir forest. Because of
fire, the present vegetation is mainiy grasses, forbs, and
sedges.

Management is severely restricted because of the very
steep slopes, the rock outcrops, and the severe erosion.
This complex has low potential for use as habitat for

woodland wildlife.

OeF—Orejas stony loam, 15 to 40 percent slopes.
This is a shallow, well drained, moderately steep to
steep soil that formed in residuum of basalt. This soil is
on hills at an elevation of 7,000 to 7,800 feet. The mean
annual precipitation is 14 inches, and the mean annual
temperature is 52 degrees F. The frost-free season is
120 to 130 days.



38

Included in mapping are soils that are similar to this
Orejas soil except that they are moderately deep and
calcareous. They make up about 20 percent of this map
unit and are mainly in the vicinity of Cerro Mojino and
Tres Orejas.

Typically, the surface layer is pale brown very stony
loam about 2 inches thick. The subsoil is light brown
cobbly clay loam and pinkish gray very gravelly clay loam
about 12 inches thick. Basalt bedrock is at a depth of
about 14 inches.

Permeability is slow. The effective rooting depth is 10
to 20 inches. The available water capacity is very low.
Runoff is medium, and the hazard of water erosion is
moderate.

This soil is suitable for use as woodland and for
grazing by domestic livestock and wildlife. It produces
pinyon pine, oneseed juniper, and understory vegetation
consisting of blue grama, big sagebrush, western
wheatgrass, broom snakeweed, and sideoats grama.

Proper grazing of the understory vegetation improves
the plant cover, results in the accumulation of plant
residue, and helps prevent soil erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
This system results in a balanced plant community of
productive forage that can help to maintain the
woodland.

Access roads and trails can be constructed to
facilitate grazing-land management. The use of
machinery for other purposes is not feasible because the
soil is shallow and stony.

This soil has medium potential for use as habitat for
rangeland wildlife.

OMD—Orejas-Montecito association, strongly
sloping. This association consists of soils on the sides
of old volcanic cones at an elevation of 7,000 to 8,000
feet. The mean annual precipitation is 14 inches, and the
mean annual temperature is 52 degrees F. The frost-free
season is 120 to 130 days. Orejas very stony loam
makes up about 40 percent of this association; slopes
range from 9 to 30 percent. Montecito loam makes up
about 25 percent of this association; slopes range from 5
to 15 percent.

Included in mapping are areas of Rock outcrop, which
make up about 20 percent of this association. Also
included are Petaca, Prieta, and Silva soils, each making
up 5 percent of this association.

The Orejas soil is shallow and well drained. It formed
in residuum of basalt. Typically, the surface layer is pale
brown very stony loam about 2 inches thick. The subsoil
is light brown cobbly clay loam and pinkish gray very
gravelly clay loam about 14 inches thick. Basalt bedrock
is at a depth of 16 inches.

Permeability is slow. The effective rooting depth is 10
to 20 inches. The available water capacity is very low.
Runoff is medium, and the hazard of water erosion is
moderate.

Soil survey

The Montecito soil is deep and well drained. It formed
in alluvium that derived from basalt. Typically, the
surface layer is light yellowish brown loam about 6
inches thick. The subsoil is brown clay loam about 24
inches thick. The substratum, to a depth of 60 inches or
more, is light gray cobbly sandy loam.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is moderate to high. Runoff is medium. The hazard of
water erosion is moderate.

These soils are suitable for use as woodland and for
grazing by domestic livestock and wildlife. They produce
pinyon pine, oneseed juniper, and understory vegetation
consisting of blue grama, big sagebrush, sideoats grama,
and muttongrass.

Proper grazing of the understory vegetation improves
the plant cover, results in the accumulation of plant
residue and helps prevent soil erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
This system results in a balanced plant community of
productive forage that helps to maintain the woodland.

Brush management, range seeding, installing pipelines,
and constructing fences and earthen ponds are feasible
in managing grazing land on the Montecito soil. The use
of machinery is not feasible on the Orejas soil.

This association has medium potential for the
development of habitat for rangeland wildlife.

ORG—Orthents-Badland association, very steep.
This association consists of very steep soils and Badland
at an elevation of 6,800 feet to 8,000 feet. The mean
annual precipitation is 14 inches, and the mean annual
temperature is 50 degrees F. The frost-free season is
130 to 140 days. Orthents that have 40 to 80 percent
slopes make up about 50 percent of the association, and
Badland makes up 30 percent.

Included in mapping are areas of Calciorthids and
Silva soils, which make up about 20 percent of the
association.

Orthents are deep, well drained soils on low hills and
highly dissected plains. They formed in material that
derived from the Santa Fe Formation, which consists of
old mixed alluvium. Typically, these soils are very
gravelly or cobbly loam about 10 inches thick over very
gravelly loam or very gravelly clay loam that is 50 to 65
percent gravel.

Permeability is moderately rapid to moderate. The
effective rooting depth is 60 inches or more. The
available water capacity is very low. Runoff is rapid, and
the erosion hazard is high.

Badland consists of exposures of very steep,
dissected, nearly barren material of the Santa Fe
Formation. The material varies in texture, in content of
coarse fragments, and in the degree of cementation.
Local relief is 100 to 500 feet. Runoff is very rapid, and
geologic erosion is active.
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Orthents are used mainly for wildlife habitat. The steep
slopes, the high erosion hazard, and the low fertility of
these soils are severe limitations to most uses. Orthents
have an overstory of oneseed juniper and pinyon pine.
The understory is mainly blue grama and sideoats
grama. Badland has little vegetation. It is a major source
of sediment in this survey area.

This association has low potential for use as habitat
for rangeland wildlife.

0SG—Orthents-Calciorthids association, very
steep. This association consists of strongly sloping to
very steep soils adjacent to drainageways. These soils
formed in mixed alluvium. The steep slopes were formed
through a high degree of dissection on the old alluvial
plain. The elevation ranges from 7,000 to 8,500 feet. The
mean annual precipitation is 14 inches, and the mean
annual temperature is 52 degrees F. The frost-free
season is 120 to 140 days.

Orthents make up about 50 percent of this
association; slopes range from 40 to 80 percent.
Calciorthids make up 30 percent of the association;
slopes range from 10 to 40 percent.

Included in mapping and making up about 20 percent
of the association are areas of Lama and Montecito
soils, mainly on the less steep slopes.

Orthents are deep and well drained. Typically, they are
very gravelly or cobbly loam over very gravelly loam or
very gravelly clay loam to a depth of 60 inches or more.
The content of coarse fragments ranges from 50 to 65
percent.

Permeability is moderate to moderately rapid. The
effective rooting depth is 60 inches or more. The
available water capacity is very low. Runoff is rapid, and
the hazard of water erosion is high.

Calciorthids are deep and well drained. Typically, they
are gravelly loam, very gravelly loam, or very gravelly
clay loam over very gravelly sandy loam or very gravelly
sandy clay loam, to a depth of 60 inches or more. They
are 15 to 30 percent calcium carbonate in the lower part.
The content of coarse fragments ranges from 35 to 65
percent throughout.

Permeability is moderate to moderately rapid. The
effective rooting depth is 60 inches or more. The
available water capacity is very iow. Runoff is rapid, and
the hazard of water erosion is high.

The dominant vegetation is pinyon pine and oneseed
juniper. The understory is mainly blue grama and
sideoats grama.

This complex has medium potential for use as habitat
for rangeland wildlife.

OTG—Orthents-Rock outcrop association, very
steep. This association consists of very steep soils and
Rock outcrop at an elevation of 6,400 to 7,000 feet. The
areas are typical of canyons along the Rio Grande.

These canyon o smaller canyons that dissect
adjacent plains (fig. 3).|The mean annual precipitation is
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14 inches, and the mean annual temperature is 52
degrees F. The frost-free season is 130 to 140 days.
Orthents make up about 50 percent of this association.
Slopes range from 40 to 80 percent. Rock outcrop
makes up 30 percent.

Included in mapping are areas of Montecito and
Trampas soils, which make up about 20 percent of this
association.

Orthents are deep, well drained soils on canyon
slopes. They formed in material that derived from oid
alluvium of the Santa Fe Formation. The surface layer is
very gravelly or cobbly loam about 10 inches thick. The
underlying material is very gravelly loam or very gravelly
clay loam to a depth of 60 inches or more. Itis 5 to 15
percent calcium carbonate. The content of coarse
fragments ranges from 50 to 65 percent.

Permeability varies from moderately rapid to moderate.
The effective rooting depth is 60 inches or more. The
available water capacity is very low. Runoff is rapid, and
the water erosion hazard is high.

Rock outcrop consists of nearly vertical escarpments
of basalt that form a protective cap over the alluvial
sediment. The areas of Rock outcrop are along the
borders of this association.

The dominant vegetation is pinyon pine and oneseed
juniper. The understory is mainly blue grama and
sideoats grama.

The erosion hazard, the slumping hazard, the
steepness of slopes, and the stoniness restrict the use
of this association.

This association is used mainly for wildlife habitat. It
has low potential for the development of habitat for
rangeland wildlife.

PAG—Paleboralfs-Cryochrepts-Rock outcrop
association, very steep. This association consists of
very steep soils and Rock outcrop at an elevation of
9,000 to 12,000 feet. The mean annual precipitation is
30 inches in areas of the Paleboralfs and 35 inches in
areas of the Cryochrepts.

The mean annual temperature is 36 degrees F in
areas of the Paleboralfs and 34 degrees F in areas of
the Cryochrepts. Paleboralfs make up about 40 percent
of this association; slopes range from 40 to 80 percent.
Cryochrepts make up 30 percent; slopes range from 40
to 80 percent. Rock outcrop makes up 20 percent of this
association.

Included in mapping are areas of Penitente soils,
which make up about 10 percent of this association.

Paleboralfs are deep, well drained soils. Typically, the
surface layer is very cobbly loam or sandy loam over
very gravelly loamy sand. The subsoil is cobbly loam or
sandy loam over very gravelly loamy sand. The subsoil is
cobbly sandy clay loam or cobbly clay loam. The
substratum, to a depth of 60 inches or more, consists of
mixed cobbles, gravel, and stones, and a small amount
of sandy clay loam.
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Permeability is moderate to moderately slow. The
available water capacity is low to moderate. Runoff is
medium, and the hazard of water erosion is high.

Cryochrepts are deep, well drained soils. Typically, the
surface layer is cobbly loam or cobbly sandy loam. The
underlying material is very cobbly sandy loam and very
stony sandy loam to a depth of 60 inches or more.

Permeability is moderately rapid. The effective rooting
depth is more than 60 inches. The available water
capacity is very low. Runoff is medium, and the hazard
of water erosion is high.

Rock outcrop consists of scattered areas of
Precambrian and igneous rock. In many areas, the Rock
outcrop occurs as vertical escarpments.

The dominant vegetation on the Paleboralfs is

Soil survey

Douglas-fir and Engelmann spruce with some scattered
subalpine fir, white fir, and aspen. The understory is
mainly kinnikinnick and grouse whortleberry. The
dominant vegetation on the Cryochrepts is Engelmann
spruce and subalpine fir. The understory is mainly grouse
whortleberry.

The soils in this association have low potential for the
production of Engelmann spruce, Douglas-fir, or
subalpine fir.

Conventional methods cannot be used to harvest
trees because of the very steep slopes and the high
erosion hazard. The slow regeneration of trees increases
the risk of erosion.

This association has medium potential for use as
habitat for woodland wildlife.

Figure 3.—An area of Orthents-Rock outcrop association, very steep.
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PbD—Penitente gravelly loam, 5 to 15 percent
slopes. This is a very deep, well drained soil that formed
in colluvium and residuum of acid igneous and
metamorphic rock. This soil is on mountain slopes at an
elevation of 12,000 to 13,000 feet. The mean annual
precipitation is 35 inches, and the mean annual
temperature is 30 degrees F.

Included in mapping are soils that are similar to this
Penitente soil except that they are moderately deep to
bedrock or have finer textured subsoil. The soils make
up about 15 percent of this map unit.

Typically, the surface layer is dark grayish brown
gravelly loam and very gravelly loam about 11 inches
thick. The subsoil is light brown very gravelly loam and
very pale brown very cobbly sandy clay loam about 25
inches thick. The substratum to a depth of 60 inches or
more is light gray extremely gravelly loamy sand.

Permeability is moderately rapid. The effective rooting
depth is 60 inches or more. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is slight.

This soil is suited to use as native grazing land for
domestic livestock and for wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. The result will be a balanced plant
community of vigorous and productive forage plants such
as sheep fescue, Thurber fescue, and muttongrass. If
the condition of the plant community deteriorates, the
proportion of desirable forage plants decreases. This
deterioration generally results in accelerated soil erosion.

Fences and stock trails can be constructed to facilitate
range management; however, erosion is a hazard.

This soil has medium potential for use as habitat for
woodland and rangeland wildlife.

PbF—Penitente gravelly loam, 15 to 40 percent
slopes. This is a very deep, well drained, moderately
steep to steep soil on mountain slopes. This soil formed
in colluvium and residuum of acid igneous and
meiamorphic rock. The elevation is 12,000 to 13,000
feet. The mean annual precipitation is 35 inches, and the
mean annual temperature is 30 degrees F. The frost-free
season is less than 60 days.

Included in mapping are soils that are similar to this
Penitente soil except that they are moderately deep to
bedrock or have a finer textured subsoil. These soils
make up about 15 percent of the unit.

Typically, the surface layer is dark grayish brown
gravelly loam and brown very gravelly loam about 11
inches thick. The subsoil is light brown very gravelly
loam about 11 inches thick. The subsoil is light brown
very gravelly loam and very pale brown very cobbly
sandy clay loam about 25 inches thick. The substratum
to a depth of 60 inches or more is light gray extremely
gravelly loamy sand.
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Permeability is moderately rapid. The effective rooting
depth is 60 inches or more. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is moderate.

This soil is suited to use as native grazing land for
domestic livestock and for wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as sheep fescue, Thurber fescue, and
muttongrass. |f the condition of the plant community
deteriorates, the proportion of desirable forage plants
decreases. This deterioration generally results in
accelerated soil erosion.

Constructing fences and stock trails and controlling
noxious weeds to facilitate range management are
feasible.

This soil has moderate potential for use as habitat for
woodland and rangeland wildlife.

PeD—Petaca very stony loam, 1 to 15 percent
slopes. This is a shallow, well drained, nearly level to
rolling soil on uplands. This soil formed in material that
weathered from basalt and mixed sediment. The
elevation is 7,000 to 7,500 feet. The mean annual
precipitation is 12 inches, and the mean annual air
temperature is 49 degrees F. The frost-free season is
125 to 135 days.

Included in mapping are Hernandez soils, which make
up about 10 percent of this map unit, Silva soils, which
make up 5 percent, and Rock outcrop, which makes up
10 percent.

Typically, the surface layer is brown very stony loam
about 2 inches thick. The underlying material, to a depth
of 17 inches, is brown cobbly loam, pale brown cobbly
clay loam, and pale brown very gravelly sandy loam.
Fractured basalt is at a depth of 17 inches.

Permeability is moderate. The effective rooting depth
is 12 to 20 inches. The available water capacity is very
low. Runoff is medium, and the hazard of water erosion
is moderate.

This soil is suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting the forage species in
successive years. This system results in a balanced
plant community of big sagebrush and a variety of
vigorous and productive forage plants such as wastern
wheatgrass, sideoats grama, fourwing saltbush, and blue
grama. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by rubber rabbitbrush, broom



42

snakeweed, and big sagebrush. This deterioration
generally results in accelerated soil erosion.

The use of machinery to facilitate range management
is not feasible because of the shallowness to bedrock
and the very stony surface layer of this soil.

This soil has medium potential for use as habitat for
rangeland wildlife.

PfC—Petaca-Prieta complex, 1 to 8 percent slopes.
This complex consists of small areas of Petaca and
Prieta soils that are so intermingled that they could not
be mapped separately at the scale selected. The soils
are shallow and are nearly level to moderately sloping.
They are on basalt flows on uplands west of the Rio
Grande at an elevation of 6,500 to 7,800 feef (fig. 4). ]
The mean annual precipitation is 12 inches, and the
mean annual temperature is 49 degrees F. The frost-free
season is 125 to 135 days. Petaca stony loam makes up
about 45 percent of this complex. It is on ridges and side
slopes and has slopes of 3 to 8 percent. Prieta stony
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silty clay loam makes up about 30 percent of the
complex. It is in the more level areas and has slopes of
1 to 5 percent. The areas are elongated and are parallel
to arroyos. They are 160 to 640 acres in size. Drainage
from these soils contributes to the Rio Grande

watershed. ) )
Included in mapping and making up about 15 percent

of the complex are Servilleta soils in deep pockets and
on nearly level ridgetops. Also included are areas of
Manzano soils and basalt outcrops; those areas make up
10 percent of the complex.

The Petaca soil is shallow and well drained. It formed
in material that weathered from basalt and eolian
sediment. Typically, the surface layer is brown stony
loam about 2 inches thick. The underlying material is
pale brown and light gray stony loam about 13 inches
thick. Fractured, caliche-coated basalt bedrock is at a
depth of 15 inches. The soil is strongly calcareous
throughout.

Figure 4.—Prieta stony silty clay loam in an area of Petaca-Prieta complex, 1 to 8 percent slopes.
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The Petaca soil is moderately permeable. The
effective rooting depth is 10 to 20 inches. The available
water capacity is very low. Runoff is medium. Water
erosion and wind erosion are moderate hazards.

The Prieta soil is shallow and well drained. It formed in
residuum and mixed eolian sediment. Typically, the
surface layer is brown stony silty clay loam about 3
inches thick. The subsoil is brown and light brown stony
silty clay loam about 7 inches thick. The substratum is
pink stony clay loam about 4 inches thick. Fractured,
caliche-coated basalt bedrock is at a depth of about 14
inches.

The Prieta soil is slowly permeable. The effective
rooting depth is 10 to 20 inches. The availabie water
capacity is very low. Runoff is medium. The hazard of
water erosion is moderate, and the hazard of wind
erosion is slight.

These soils are suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting the forage species in
successive years. The result will be a balanced plant
community of vigorous and productive forage plants such
as western wheatgrass, sideoats grama, blue grama, and
winterfat. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by big sagebrush, rubber
rabbitbrush, and broom snakeweed. This deterioration
generally results in accelerated soil erosion.

This complex has medium potentiai for use as habitat
for rangeland wildlife.

PGC—Petaca-Silva association, gently sloping. This
association consists of soils on uplands at an elevation
of 6,500 to 7,800 feet. The mean annual precipitation is
12 inches, and the mean annual temperature is 49
degrees F. The frost-free season is 125 to 135 days.

This association is about 35 percent Petaca stony
loam that has slopes of 3 to 8 percent; 25 percent Silva
loam that has slopes of 1 to 5 percent; and 20 percent
Prieta stony silty clay loam that has slopes of 3 to 5
percent. The Petaca soil is on the more stony side
slopes and ridgetops. The Silva soil is in the deeper
areas between basalt ridges. The Prieta soil generally is
less sloping.

The Petaca and Prieta soils formed in material that
weathered from basalt and in eolian sediment. The Silva
soil formed in eolian and old alluvial sediment. The
mapped areas mainly are rounded in shape and are 200
to 1,000 acres in size. Areas of each soil are as small as
5 acres and are oriented with the drainage pattern.
Drainage from these soils contributes to the Rio Grande
watershed.

Included in mapping are areas of Hernandez and
Servilleta soils and basalt outcrops.
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Typically, the surface layer of the Petaca soil is brown
stony loam about 2 inches thick. The underlying material
is pale brown and light gray stony loam about 13 inches
thick. Fractured, caliche-coated basalt bedrock is at a
depth of about 15 inches. The soil is strongly calcareous
and mildly alkaline to moderately alkaline.

The Petaca soil is moderately permeable. The
effective rooting depth is 10 to 20 inches. Runoff is
medium to rapid. The hazard of water erosion is
moderate, and the wind erosion hazard is slight.

Typically, the surface layer of the Prieta soil is brown
stony silty clay loam about 3 inches thick. The subsoil is
brown and light brown stony silty clay loam about 7
inches thick. The substratum is pink stony silty clay loam
about 4 inches thick. Fractured, caliche-coated basalt
bedrock is at a depth of about 14 inches. The soil is
neutral in the surface layer, mildly alkaline to moderately
alkaline in the subsoil, and strongly calcareous and
moderately alkaline in the substratum.

The Prieta soil is slowly permeable. The effective
rooting depth is 10 to 20 inches. Runoff is medium. The
hazard of water erosion is moderate, and the hazard of
wind erosion is slight.

Typically the surface layer of the Silva soil is brown
loam about 2 inches thick. The subsoil is brown and light
brown clay loam about 31 inches thick. The substratum
to a depth of 60 inches or more is very pale brown clay
loam.

The Silva soil is slowly permeable. The effective
rooting depth is 60 inches or more. The available water
capacity is high. Runoff is medium, and the hazard of
water erosion is moderate.

These soils are suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in accumulation of
residue, and helps prevent soil erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting the forage species in
successive years. The result will be a balanced plant
community of big sagebrush and vigorous and productive
forage plants such as western wheatgrass and blue
grama. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by big sagebrush, rubber
rabbitbrush, and broom snakeweed. This deterioration
generally results in accelerated soil erosion.

In managing range on the Silva soil, constructing
access roads, stock trails, and fences; range seeding;
brush management; and installing pipelines are feasible.
The use of machinery in range management is not
feasible on the Petaca and Prieta soils because these
soils are shallow and have a stony surface.

This association has medium potential for the
development of habitat for rangeland wildlife.

PoB—Poganeab silty clay loam, nearly level. This is
a deep, poorly drained, nearly level soil that formed in
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mixed alluvium on valley floors and stream terraces.
Slopes are smooth and concave. Individual areas are 3
to 60 acres in size. The elevation is 6,500 to 7,500 feet.
The mean annual precipitation is 13 inches. The mean
annual temperature is 49 degress F. The frost-free
season is 125 to 135 days.

Included with this soil in mapping are a few areas of
intermingled Caruso and Loveland soils. These soils
make up about 10 percent of this map unit, but the areas
of the soils generally are less than 1 acre in size.

Typically, the surface layer is gray silty clay loam about
17 inches thick. The underlying material is grayish brown
silty clay loam and clay loam to a depth of about 50
inches. Below that is gray gravelly sandy loam to a depth
of 60 inches or more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. A seasonal water table is at
a depth of 6 to 18 inches. The available water capacity
is high. Runoff is very slow. The hazard of water erosion
is slight.

Most areas of this soil are used as pasture or are
vegas. The dominant vegetation on the vegas includes
sedges, rushes, tufted hairgrass, Kentucky bluegrass,
and clover. Adapted pasture plants include creeping
foxtail, reed canarygrass, western wheatgrass,
orchardgrass, alsike clover, and strawberry clover.

The major limitations to irrigation on this soil are poor
drainage, a high water table, and a short growing season
with cool nights. The choice of plants is limited to
adapted grasses and legumes.

Fertilization and improved water-application practices
help to maintain or increase the yield and quality of
forage. Timely application of irrigation water in an
amount adequate for crops without overirrigating is
essential on this soil because it is poorly drained. Border,
corrugation, and sprinkler irrigation systems are suitable.
Generally, all grasses respond to nitrogen, and all
legumes respond to phosphate fertilizer. Rotation grazing
helps to increase the yield and quality of pasture. Timely
harvesting improves the yield and quality of hay.

This soil has low potential for most urban uses
because of the high water table and the hazard of
flooding. These are continuing limitations to most urban
uses.

This soil has high potential for use as habitat for
wetland wildlife and medium potential for rangeland
wildlife.

PrD—Presa cobbly loam, 0 to 15 percent slopes.
This is a deep, well drained, level to strongly sloping soil
on broad mountaintops and benches. It formed in
material that weathered from sandstone and shale. The
elevation is 10,000 to 12,000 feet. The mean annual
precipitation is 35 inches, and the mean annual
temperature is 34 degrees F. The frost-free season is
less than 60 days.

Included in mapping are areas of Angostura and
Jaroso soils, which make up about 15 percent of this
map unit.

Soil survey

Typically, the surface layer is yellowish brown cobbly
loam about 7 inches thick. The subsoil is yellowish
brown and pale brown stony loam, very gravelly loam,
and stony sandy clay loam about 47 inches thick. The
substratum to a depth of 60 inches or more is light
yeliowish brown extremely stony sandy loam.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
moderate. Runoff is medium, and the hazard of water
erosion is slight.

The dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

This soil is used mainly for timber and for wildlife
habitat. It has medium potential for the production of
Engelmann spruce and subalpine fir. Conventional
methods can be used to harvest trees, but they generally
are restricted in rainy periods. The regeneration of
Engelmann spruce is hampered by the high intensity of
light at high elevations and by frost heaving. If stands
are clear-cut, special management is needed to keep
soil erosion to a minimum.

This soil has medium potential for use as habitat for
openland and woodland wildlife.

PrF—Presa cobbly loam, 15 to 40 percent slopes.
This is a deep, well drained, moderately steep to steep
soil on mountain slopes. It formed in material that
weathered from sandstone and shale. The elevation is
10,000 to 12,000 feet. The mean annual precipitation is
about 35 inches, and the mean annual temperature is 34
degrees F. The frost-free season is less than 60 days.

Included in mapping are areas of Angostura and
Jaroso soils, which make up about 15 percent of this
map unit.

Typically, the surface layer is yellowish brown cobbly
loam about 2 inches thick. The subsurface layer is light
yellowish brown gravelly loam about 3 inches thick. The
subsoil is about 47 inches thick. It is light yellowish
brown very gravelly loam, very pale brown and pale
yellow extremely cobbly loam, pale yeliow extremely
cobbly sandy clay loam, and light yellowish brown
extremely stony sandy clay loam. The substratum to a
depth of 60 inches or more is light yellowish brown
extremely stony sandy loam.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
moderate. Runoff is moderate, and the hazard of water
erosion is moderate.

The dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

This soil is used mainly for timber and for wildlife
habitat. It has medium potential for the production of
Engelmann spruce and subalpine fir. Conventional
methods can be used to harvest trees, but the use of
mechanical equipment is restricted to the drier periods.

Because the climate is severe and the erosion hazard
is moderate, special emphasis on controlling the degree
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of disturbance to this soil is essential. Special
management practices are necessary to facilitate the
regeneration of Engelmann spruce because of frost
heaving and the high intensity of light.

This soil has medium potential for use as habitat for
openiand and woodland wildlife.

PrG—Presa cobbly loam, 40 to 80 percent slopes.
This is a very deep, well drained, very steep soil on
mountaintops, side slopes, and benches. It formed in
material that weathered from sandstone and shale. The
elevation is 10,000 to 12,000 feet. The mean annual
precipitation is 35 inches, and the mean annual
temperature is 34 degrees F. The frost-free season is
less than 60 days.

Included in mapping are areas of Angostura and
Jaroso soils, which make up about 15 percent of this
map unit.

Typically, the surface layer is yellowish brown cobbly
loam about 7 inches thick. The subsaoil is yellowish
brown to pale brown very gravelly loam, stony loam, and
stony sandy clay loam about 47 inches thick. The
substratum is light yellowish brown extremely stony
sandy loam to a depth of 60 inches or more.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
moderate. Runoff is moderate, and the hazard of water
erosicn is high.

The dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

The Presa soil is used for timber and for wildlife
habitat. It has medium to low potential for the production
of Engelmann spruce and subalpine fir. Because of
steep slopes and a high erosion hazard, conveniional
methods of tree harvest cannot be used.

This soit has medium potential for use as habitat for
woodland wildlife.

PSG—Presa-Rock outcrop complex, very steep.
This complex consists of small areas of Presa cobbly
loam and Rock outcrop in small areas that are so
intermingled that they could not be mapped separately at
the scale selected. The areas are on mountaintops, side
slopes, and benches at an elevation of 10,000 to 12,000
feet. The mean annual precipitation is 35 inches, and the
mean annual temperature is 34 degrees F. The frost-free
season is less than 60 days. Presa cobbly loam makes
up 60 percent of the complex, and Rock outcrop makes
up 25 percent.

Included in mapping are areas of Angostura and
Jaroso soils, which make up about 15 percent of this
complex.

The Presa soil is deep and well drained. It formed in
material that weathered from sandstone and shale.
Typically, the surface layer is yellowish brown cobbly
loam about 7 inches thick. The subsoil is yellowish
brown to pale brown very gravelly loam, stony loam, and
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stony sandy clay loam about 47 inches thick. The
substratum is light yellowish brown extremely stony
sandy loam to a depth of 60 inches or more.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
moderate. Runoff is moderate, and the hazard of water
erosion is high.

Rock outcrop is scattered throughout this complex as
nearly vertical escarpments of interbedded and highly
fractured sandstone and shale.

The dominant vegetation is Engelmann spruce and
subalpine fir. The understory is mainly grouse
whortleberry.

The Presa soil is used for timber and for wildlife
habitat. It has low potential for the production of
Engelmann spruce and subalpine fir. Conventional
methods cannot be used to harvest trees because of the
very steep slopes and the rock escarpments, which
restrict mobility of equipment. Road and trail construction
is severely restricted.

This complex has medium potential for use as habitat
for woodland wildlife.

PYF—Presa-Cryaquolls association, steep. This
association consists of level to very steep soils on
valley-train land adjacent to drainageways. The valley-
train land, which resulted from glaciation, has a stairstep
topography. The elevation is 10,000 to 12,000 feet. The
mean annual precipitation is 35 inches, and the mean
annual temperature is 34 degrees F. The frost-free
season is less than 60 days. This association is about 50
percent Presa cobbly loam that has 5 to 50 percent
slopes, and 30 percent Cryaquolis that have 0 to 5
percent slopes.

Included in mapping are areas of Nambe soils and
Cryoborolls, which make up about 20 percent of this
association. Most of the lakes and perennial streams of
the high mountain areas are in this association.

The Presa soil is deep and well drained. it formed in
colluvium and residuum of interbedded shale and
sandstone. Typically, the surface layer is yellowish brown
cobbly loam about 7 inches thick. The subsoil is
yellowish brown to pale brown very gravelly loam, stony
loam, and stony sandy clay loam 47 inches thick. The
substratum is light yellowish brown extremely stony
sandy loam to a depth of 60 inches or more.

Permeability is moderate. The effective rooting depth
is more than 60 inches. The available water capacity is
moderate. Runoff is slow. The hazard of water erosion is
slight where slopes are 5 to 15 percent and moderate
where slopes are 15 to 50 percent.

Typically, Cryaquolls are dark colored in the upper 7 to
20 inches. The surface layer and subsoil are silty clay
loam. The substratum is gravelly clay and gravelly loam
to a depth of 60 inches or more. The seasonal water
table is within a depth of 20 inches.

Cryaquolls are very slowly permeable. The effective
rooting depth is 60 inches or more. The available water
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capacity is moderate. Runoff is slow. The hazard of
water erosion is slight.

The dominant vegetation on the Presa soil is
Engelmann spruce and subalpine fir. The understory is
mainly grouse whortleberry. The dominant vegetation on
Cryaquolls is mountain willow, alder, shrubby cinquefoil,
skunkcabbage, western yarrow, sedges, and Kentucky
bluegrass.

The Presa soil is used mainly for timber and for wildlife
habitat. It has medium potential for the production of
Engelmann spruce and subalpine fir. Conventional
methods can be used to harvest trees, but the use of
machinery is restricted to the drier periods.

Because the climate is severe and the erosion hazard
is moderate, special emphasis on controlling the degree
of disturbance to this soil is essential. Special
management practices are necessary to facilitate the
regeneration of Engelmann spruce because of frost
heaving and the high intensity of light.

Cryaquolls are used mainly for grazing and for wildlife
habitat. The cold climate limits the grazing potential of
these soils. The proximity of these soils to perennial
streams further limits their use. Most of the sediment
from these soils is deposited in the perennial streams
and seriously damages the habitat for fish.

This association has medium potential for use as
habitat for openland and woodland wildlife.

RaC—Raton very stony silt loam, 3 to 8 percent
slopes. This is a shallow, well drained, gently sloping to
moderately sloping soil. It formed in residuum of basalt
on the top of old volcanic cones. The areas are 40 to
1,000 acres in size. The elevation is 8,000 to 9,000 feet.
The mean annual precipitation is 15 inches, and the
mean annual temperature is 41 degrees F. The frost-free
season is 80 to 110 days. Drainage from this soil
contributes to the Rio Grande watershed.

Included with this soil in mapping are areas of Rock
outcrop, which make up about 20 percent of this map
unit.

Typically, the surface layer is dark grayish brown very
stony silt loam about 4 inches thick. The subsoil is dark
brown very stony silty clay loam and very stony clay
about 14 inches thick. Basalt bedrock is at a depth of 18
inches.

Permeability is slow. The available water capacity is
very low. The effective rooting depth is 10 to 20 inches.
Runoff is slow, and the erosion hazard is slight.

This soil is suited to use as native grazing land for
domestic livestock and wildiife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as Arizona fescue, mountain muhly, and
sideoats grama. If the condition of the plant community
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deteriorates, the desirable forage plants decrease in
number and are replaced by woody plants such as oak
and broom snakeweed. This deterioration generally
results in accelerated soil erosion.

Access roads and stock trails are needed for livestock
distribution. The use of machinery for other range
management needs is not feasible because of the stony
surface, the shallowness of this soil, and the rock
outcrops.

This soil has medium potential for use as habitat for
rangeland wildlife.

RBE—Raton-Stunner association, moderately
steep. This association consists of soils on the sides of
old volcanic cones at an elevation of 7,600 to 10,000
feet. In areas of the Raton soil, the mean annual
precipitation is 15 inches, and the mean annual
temperature is 41 degrees F. In areas of the Stunner
soils, the mean annual precipitation is 11 inches, and the
mean annual temperature is 44 degrees F. The frost-free
season is 90 to 110 days. Raton cobbly silt loam that
has 8 to 40 percent slopes makes up about 40 percent
of this association, and Stunner cobbly loam that has 3
to 5 percent slopes makes up about 25 percent. Rock
outcrop makes up 15 percent of this association. The
strongly sloping to steep Raton soil is on side slopes.
The gently sloping Stunner soil is on smooth foot slopes.

Included with these soils in mapping are Shawa and
Antonito soils, each making up about 10 percent of the
association.

The Raton soil is shallow and well drained. It formed in
gravelly and cobbly material that weathered from basalt
and in eolian sediment. Typically, the surface layer is
dark grayish brown cobbly silt loam about 4 inches thick.
The subsoil is dark brown very stony clay and very stony
silty clay loam to a depth of about 14 inches. Basalt
bedrock is at a depth of 18 inches.

The Raton soil is slowly permeable. The effective
rooting depth is 10 to 20 inches. The available water
capacity is very low. Runoff is rapid, and the hazard of
water erosion is high.

The Stunner soil is deep and well drained. It formed in
mixed alluvium and eolian sediment. Typically, the
surface layer is brown cobbly loam about 4 inches thick.
The subsoil is light brown and brown clay loam about 15
inches thick. The substratum to a depth of 60 inches or
more is pink and pinkish white loam and gravelly loam.
The soil below the surface layer is strongly calcareous.

The Stunner soil is moderately permeable. The
effective rooting depth is 60 inches or more. The
available water capacity is high. Runoff is slow to
medium. The hazard of water erosion is moderate.

The Raton soil is suited to use as grazable woodland,
and the Stunner soil is suited to use as native grazing
land. These soils produce forage for domestic livestock
and for wildlife. Proper grazing use improves the plant
cover, results in the accumulation of residue, and helps
prevent soil erosion.
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A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as bottlebrush squirreltail, western
wheatgrass, blue grama, and winterfat. If the condition of
the plant community deteriorates, the desirable forage
plants decrease in number and are replaced by broom
snakeweed, rubber rabbitbrush, and big sagebrush. This
deterioration generally results in accelerated soil erosion.
Fences, access roads, and stock trails are needed for
livestock distribution.

The Raton soil has medium potential for use as habitat
for woodland and rangeland wildlife, and the Stunner soil
has medium potential for use as habitat for rangeland
wildlife.

The Raton soil has medium potential for the
production of wood crops for firewood and fenceposts.

RcG—Rock outcrop, very steep. This miscellaneous
area is mainly along the sides of the Rio Grande Gorge.
It consists mainly of escarpments of basalt that have
some layers of terrace sediment. Slopes are very steep.
The elevation is 6,000 to 7,000 feet. The mean annual
precipitation is 12 inches, and the mean annual
temperature is 48 degrees F. The frost-free season is
120 to 130 days.

Local relief is 50 to 600 feet. Runoff is very rapid, and
the erosion hazard is slight. This miscellaneous area is
used for wildlife habitat. It has low potential for this use.

RdG—Rock outcrop-Badland complex, very steep.
This complex consists of Rock outcrop and Badland in
small areas that are so intermingled that they could not
be mapped separately at the scale selected. Rock
outcrop and Badland are on steep to very steep
mountain slopes. Badland formed through hydrothermal
activity. This complex is almost bare of vegetation.

There are three distinct climatic regimes. The first
climatic regime is at an elevation of 8,000 to 9,000 feet.
The mean annual precipitation is 16 inches. A few
oneseed junipers and pinyon pines are scattered along
the edge of this area.

The second climatic regime is at an elevation of 8,000
to 10,500 feet. The mean annual precipitation is 25
inches. A few Douglas-firs, white firs, and ponderosa
pines are scattered along the edge of this area.

The third climatic regime is at an elevation of 9,000 to
11,000 feet. The mean annual precipitation is 30 inches.
A few Douglas-firs, Engelmann spruces, and subalpine
firs are scattered along the edge of this area.

The sediment generated from this complex needs to
be stabilized and contained. However, the extremely acid
soil material and the unstable nature of Badland severely
restrict the establishment of vegetation for stabilization.
The amount of sediment generated increases with an
increase in precipitation.

This complex has low potential for most uses.
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RPG—Rock outcrop-Penitente complex, very
steep. This complex is about 60 percent Rock outcrop
and 30 percent Penitente cobbly loam. The Penitente
soil is in widely scattered pockets surrounded by areas
of Rock outcrop. The mean annual precipitation is 35
inches, and the mean annual temperature is 30 degrees
F. The elevation is 12,000 to 13,000 feet.

Included in mapping and making up about 10 percent
of this map unit are Nambe and Presa soils and soils
that are similar to the Penitente soil but are shallow to
bedrock. These make up about 10 percent of the
complex.

Rock outcrop consists mainly of acid igneous or
metamorphic rock. Slopes are steep to very steep.

The Penitente soil is deep and well drained. It formed
in colluvium and residuum of acid igneous or
metamorphic rock. Typically, the surface layer is dark
brown cobbly loam about 10 inches thick. The subsoil is
brown very cobbly sandy loam about 14 inches thick.
The substratum is brown very cobbly loam to a depth of
60 inches or more.

Permeability is moderately rapid. The effective rooting
depth is 60 inches or more. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is severe.

The dominant vegetation is sheep fescue, Thurber
fescue, clovers, kobresia, and dwarf goldenrod.

The Penitente soil is used for wildlife habitat. The very
steep slopes and precipitous rock outcrops preclude
most other uses.

This complex has medium potential for use as habitat
for woodland and rangeland wildlife.

RRE—Rock outcrop-Raton complex, moderately
steep. This complex consists of areas of Rock outcrop
and Raton very stony silt loam that are so intermingled
that they could not be mapped separately at the scale
selected. The Raton soil is strongly sloping to
moderately steep. Rock outcrop is steep to very steep.
The elevation is 8,000 to 9,000 feet. The mean annual
precipitation is 15 inches, and the mean annual
temperature is 41 degrees F. The frost-free season is 90
to 110 days. Rock outcrop makes up about 45 percent
of this complex, and the Raton soil makes up about 40
percent.

Included in mapping are Orthents and Stunner soils,
which make up about 15 percent of this complex.

Rock outcrop consists of folded, broken, and exposed
basalt flows. Runoff is rapid, and the erosion hazard is
slight.

The Raton soil is shallow and well drained. It formed in
residuum of basalt and in mixed eolian sediment.
Typically, the surface layer is dark brown very stony silt
loam about 4 inches thick. The subsoil is dark brown
very stony clay about 14 inches thick. Basalt bedrock is
at a depth of 18 inches.

The Raton soil is slowly permeable. The effective
rooting depth is 10 to 20 inches. The available water
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capacity is very low. Runoff is rapid. The hazard of water
erosion is moderate, and the wind erosion hazard is
slight.

The Raton soil is suitable for use as woodland and for
grazing use for domestic livestock and wildlife. It
produces pinyon pine, Rocky Mountain juniper, oneseed
juniper, and understory vegetation consisting of mountain
muhly, muttongrass, Arizona fescue, and western
wheatgrass. Proper grazing of the understory vegetation
maintains the woodland, improves the plant cover,
results in the accumulation of plant residue, and helps
prevent soil erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
The result will be a balanced plant community of
productive forage that helps to maintain the woodland.

Access roads and trails are needed for livestock
distribution. The use of machinery for other purposes is
not feasible because of the shallow, stony soil and the
many rock outcrops.

This complex has medium potential for use as habitat
for rangeland wildlife and for the production of wood
crops for firewood and fenceposts.

RUG—Rock outcrop-Ustorthents complex, very
steep. This complex consists of small areas of Rock
outcrop and Ustorthents that are so intermingled that
they could not be mapped separately at the scale
selected. The areas are on mountain slopes at an
elevation of 8,000 to 10,000 feet. The mean annual
precipitation is 20 inches, and the mean annual
temperature is 42 degrees F. The frost-free season is 60
to 80 days. Rock outcrop makes up about 50 percent of
this complex, and Ustorthents make up about 30
percent.

Included in mapping are areas of Mirabal and Marosa
soils, which make up about 20 percent of this complex.

Rock outcrop consists of igneous and metamorphic
rock, including granite, gneiss, schist, and rhyolite.

Ustorthents are deep and well drained. They consist of
graveily loam, very gravelly loam, or very gravelly clay
loam to a depth of 60 inches or more. The content of
rock fragments ranges from 25 to 60 percent.

Permeability is moderate to moderately rapid. The
effective rooting depth is 60 inches or more. The
available water capacity is very low. Runoff is rapid, and
the hazard of water erosion is severe.

The dominant vegetation is Douglas-fir and ponderosa
pine. The understory is mainly Gambel oak, mountain
brome, and kinnikinnick.

This complex is used for wildlife habitat. It has medium
potential for the development of habitat for woodland
wildlife.

RvC—Royosa loamy sand, 1 to 8 percent slopes.
This is a deep, somewhat excessively drained, gently
undulating to gently rolling soil. It formed in eolian
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material on old dunes. Slopes are complex. The
elevation is 6,800 to 7,200 feet. The mean annual
precipitation is 13 inches, and the mean annual
temperature is 43 degrees F. The frost-free season is
130 to 140 days.

Included with this soil in mapping are areas of Vibo,
Petaca, and Manzano soils. Also included are a few
small areas of barren sand dunes. Included in the Ojo
Caliente area are some small areas of stratified sand
and some areas that have a flood hazard. The soils that
are included in mapping make up about 20 percent of
this map unit, but the areas of these soils generally are
less than 5 acres in size.

Typically, the surface layer is brown loamy sand about
8 inches thick. The underlying material is brown loamy
sand to a depth of 60 inches or more.

Permeability is very rapid. The available water capacity
is low. The effective rooting depth is 60 inches or more.
Runoff is very slow. The hazard of water erosion is
slight, and the wind erosion hazard is high.

This soil is suitable for use as woodland and for
grazing by domestic livestock and by wildlife. It produces
pinyon pine, oneseed juniper, and understory vegetation
consisting of blue grama and Indian ricegrass. In the Ojo
Caliente area, some small areas of this soil are used for
farming.

Proper grazing of the understory vegetation improves
the plant cover, results in the accumulation of plant
residue, and helps prevent soil erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
The result will be a balanced plant community of
productive forage that helps to maintain the woodland.

Installing pipelines and constructing fences to facilitate
grazing management are feasible.

This soil has medium potential for use as habitat for
openland and rangeland wildlife.

RWE—Royosa-Orthents association, moderately
steep. This association consists of moderately sloping to
moderately steep, eroded soils along mesa and canyon
breaks and on highly dissected hills. The elevation is
6,500 to 7,100 feet. The mean annual precipitation is 13
inches, and the mean annual temperature is 50 degrees
F. The frost-free season is 125 to 135 days. The Royosa
soil makes up about 55 percent of this association, and
Orthents make up about 30 percent.

Included in mapping are areas of Montecito and Silva
soils, which make up about 15 percent of this
association.

The Royosa soil is deep and somewhat excessively
drained. It formed in eolian material. Typically, the
original surface layer has been lost through erosion. The
exposed underlying material is brown loamy sand to a
depth of more than 60 inches.

Permeability is very rapid. The effective rooting depth
is 60 inches or more. The available water capacity is low.
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Runoff is slow, and the hazard of water erosion is slight.
The hazard of wind erosion is high.

Orthents are deep and well drained. Typically, the
surface layer has been lost through erosion, and the
subsoil is exposed. The subsoil is sandy clay loam, and it
varies considerably in thickness. The substratum is
heavy sandy loam to a depth of 60 inches or more. In
many areas, the substratum is exposed at the surface.

Permeability is moderate. The effective rooting depth
is 60 inches. The available water capacity is mainly
moderate. Runoff is medium, and the hazard of water
erosion is moderate.

These soils are suitable for use as woodland and for
grazing by domestic livestock and wildlife. They produce
pinyon pine and oneseed juniper and understory
vegetation consisting of Indian ricegrass and blue grama.

Proper grazing of the understory vegetation improves
the plant cover, results in the accumulation of plant
residue, and helps prevent soil erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
The result will be a balanced plant community of
productive forage that helps to maintain the woodland.

Constructing fences and installing pipelines to facilitate
grazing management are feasible. Disturbance of these
soils can result in severe wind erosion.

RYD—Royosa-Vibo association, moderately
sloping. This association consists of nearly level to
strongly sloping soils on low dunes and hills at an
elevation of 6,500 to 7,500 feet. The mean annual
precipitation is 13 inches, and the mean annual
temperature is 50 degrees F. The frost-free seasonis
125 to 135 days. Royosa loamy sand makes up about 60
percent of this association and Vibo sandy loam makes
up 30 percent.

Included in mapping are areas of Montecito soils,
which make up about 10 percent of this association.

The Royosa soil is deep and somewhat excessively
drained. It formed in eolian material. Typically, the
surface layer is brown loamy sand about 8 inches thick.
The underlying material is brown loamy sand to a depth
of 60 inches or more.

Permeability is very rapid. The effective rooting depth
is 60 inches or more. The available water capacity is low.
Runoff is very slow. The hazard of wind erosion is high.

The Vibo soit is deep and well drained. It formed in
mixed alluvium. Typically, the surface layer is dark brown
sandy loam about 2 inches thick. The subsoil is brown
sandy clay loam about 16 inches thick. The substratum
is brown sandy loam to a depth of 60 inches or more.
The soil below a depth of 10 inches is moderately
calcareous.

Permeability is moderate. The effective rooting depth
is 60 inches. The available water capacity is moderate to
high. Runoff is slow. The hazard of water erosion is
slight, and the hazard of wind erosion is moderate.
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These soils are suitable for use as woodland and for
grazing by domestic livestock and wildlife. They produce
pinyon pine, oneseed juniper, and understory vegetation
consisting of sand dropseed, Indian ricegrass, and blue
grama.

Proper grazing of the understory vegetation improves
the plant cover, results in the accumulation of plant
residue, and helps prevent accelerated soil erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
The result will be a balanced piant community of
productive forage that helps to maintain the woodland.

installing pipelines and constructing fences to facilitate
grazing management are feasible on the Royosa soil.
Brush management and range seeding are feasible on
the Vibo soil.

These soils have medium potential for use as habitat
for openland and rangeland wildlife and for the
production of wood crops for firewood and fenceposts.

SaG—Sabe-Mirand complex, 15 to 80 percent
slopes. This complex consists of areas of Sabe and
Mirand soils that are so intermingled that they could not
be separated at the scale selected. These moderately
steep to very steep soils are on terraces at an elevation
of 7,500 to 9,000 feet. The mean annual precipitation is
22 inches, and the mean annual temperature is 42
degrees F. These soils are in similar positions on the
landscape. Sabe very cobbly sandy loam makes up
about 60 percent of the complex. It is on the steeper
slopes. Mirand cobbly loam makes up about 25 percent
of the complex. It is on slopes that are less steep.

Included in mapping are areas of Trampas and Maes
soils, which make up about 15 percent of this complex.

The Sabe soil is deep and somewhat excessively
drained. it formed in mixed alluvium. Typically, the
surface layer is light brownish gray very cobbly sandy
loam about 6 inches thick. The subsurface layer is light
gray very cobbly loamy sand and very pale brown
extremely cobbly loamy sand about 19 inches thick. The
subsoil is white extremely cobbly sand that has thin
lamellae of pink sandy clay loam. It extends to a depth
of 60 inches or more.

Permeability is rapid. The effective rooting depth is 60
inches or more. The available water capacity is very low
to low. Runoff is low, and the hazard of water erosion is
high.

The Mirand soil is deep and well drained. It formed in
mixed alluvium. Typically, the surface layer is grayish
brown cobbly loam about 3 inches thick. The subsail is
brown and light brown clay and yellowish red cobbly clay
about 42 inches thick. The substratum is light brown
sandy clay to a depth of 60 inches or more.

Permeability is very slow. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate. Runoff is slow, and the hazard of water
erosion is moderate.
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The dominant vegetation is ponderosa pine. The
understory is mainly Gambel oak, mountainmahogany,
and mountain muhly.

These soils are used mainly for timber and for wildlife
habitat.

The Sabe soil has low potential for the production of
ponderosa pine, and the Mirand soil has medium
potential. On slopes of more than 40 percent,
conventional methods cannot be used to harvest trees.
The low available water capacity of the Sabe soil
restricts seedling survival and reduces the production of
ponderosa pine.

This complex has medium potential for use as habitat
for woodland wildlife.

SbD—Sedillo cobbly loam, 3 to 12 percent slopes.
This is a deep, well drained, gently sloping to strongly
sloping soil. It formed in gravelly alluvium on alluvial fans
along the western front of the Sangre de Cristo
Mountains. Slopes are smooth and convex. The
elevation is 7,000 to 8,000 feet. The mean annual
precipitation is 12 inches, and the mean annual
temperature is 49 degrees F. The frost-free season is
125 to 135 days. Drainage from this soil contributes to
the Rio Grande watershed.

Included in mapping are Tenorio soils, which make up
about 15 percent of this unit, and Fernando soils, which
make up 10 percent.

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

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is low to moderate. Runoff is medium. The hazards of
water and wind erosion are slight.

This soil is suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting the forage species in
successive years. The result will be a balanced plant
community of vigorous and productive forage plants such
as western wheatgrass, Indian ricegrass, and blue
grama. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by big sagebrush, rabbitbrush,
and broom snakeweed. This deterioration generally
results in accelerated soil erosion.

Practices to facilitate range management are restricted
because of the cobbles.

This soil has medium potential for the development of
wildlife habitat.

SDD—Sedillo-Orthents association, strongly
sloping. This association consists of soils on the sides
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of major drains. Sedillo gravelly loam that has slopes of
9 to 15 percent makes up about 45 percent of the
association. It is on narrow ridgetops and on the upper
part of the slopes of narrow, extremely dissected ridges.
Orthents that have slopes of 30 to 45 percent make up
about 35 percent of the association. These soils are in
extremely dissected areas. The elevation is 6,800 to
8,000 feet. The mean annual precipitation is 12 inches.
The mean annual temperature is 49 degrees F, and the
frost-free season is 125 to 135 days.

included in mapping are Silva, Manzano, Fernando,
and Hernandez soils, each making up about 5 percent of
the association.

The Sedillo soil is deep and well drained. It formed in
gravelly alluvium. Typically, the surface layer is brown
gravelly loam about 3 inches thick. The subsoil is reddish
brown and brown very gravelly clay loam about 8 inches
thick. The substratum is pink and brown very gravelly
sandy loam to a depth of 60 inches or more. The soil,
below a depth of 11 inches, is slightly calcareous to
strongly calcareous.

The Sedillo soil is moderately slowly permeable. The
effective rooting depth is 60 inches or more. The
available water capacity is low to moderate. Runoff is
medium to rapid, and the hazard of water erosion is
moderate. The hazard of wind erosion is slight.

Orthents are deep, gravelly, and well drained.
Typically, they have a very gravelly loam surface layer.
The underlying material is very gravelly clay loam.

Permeability is moderate to moderately rapid. The
effective rooting depth is 60 inches or more. The
available water capacity is low. Runoff is rapid, and the
hazard of water erosion is high. The hazard of wind
erosion is slight.

This association is suited to use as native grazing land
for domestic livestock and for wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting the forage species in
successive years. The result will be a balanced plant
community of vigorous and productive forage plants such
as western wheatgrass, blue grama, galleta, and Indian
ricegrass. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by ring muhly, broom
snakeweed, and big sagebrush. This deterioration
generally results in accelerated soil erosion.

In managing range, brush management, range
seeding, constructing fences and livestock and wildlife
trails, and installing pipelines are feasible.

These soils have medium potential for the
development of habitat for rangeland wildlife.

SED—Sedillo-Silva association, strongly sloping.
This association consists of soils on uplands that are
mainly east of the Rio Grande. The elevation is 6,500 to
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7,500 feet. The mean annual precipitation is 11 inches,
and the mean annual temperature is 47 degrees F. The
frost-free season is 125 to 135 days. Sedillo very
gravelly loam makes up about 55 percent of this
association, and Silva loam makes up about 25 percent.
The strongly sloping Sedillo soil is on side slopes of
narrow ridges. The nearly levei to gently sloping Silva
soil is on narrow ridge crests and on the adjacent breaks
of upper slopes.

Included in mapping are Orthents and Manzano,
Fernando, and Hernandez soils, each making up 5
percent of the association.

The Sedillo soil is deep and well drained. It formed in
gravelly alluvium. Typically, the surface layer is brown
very gravelly loam about 3 inches thick. The subsoil is
reddish brown and brown very gravelly clay loam about 8
inches thick. The substratum is light brown and brown,
very gravelly sandy loam to a depth of 60 inches or
more. The soil in the upper 11 inches is noncalcareous
to slightly calcareous, and it is strongly calcareous below
that.

The Sedillo soil is moderately slowly permeable in the
subsoil and moderately rapidly permeable in the
substratum. The effective rooting depth is 60 inches or
more. The available water capacity is low to moderate.
Runoff is rapid, and the hazard of water erosion is
moderate. The hazard of wind erosion is slight.

The Silva soil is deep and well drained. It formed in
mixed alluvium and eolian sediment. Typically, the
surface layer is brown loam about 3 inches thick. The
subsoil is reddish brown clay loam about 26 inches thick.
The substratum is pinkish white clay loam to a depth of
60 inches or more.

The Silva soil is slowly permeable. The effective
rooting depth is 60 inches or more. The available water
capacity is high. Runoff is slow to medium, and the
hazard of water erosion is slight to moderate. The
hazard of wind erosion is slight.

These soils are suited to use as native grazing land for
domestic livestock and for wildlife.

Proper grazing use improves the plant cover, results in
the accumulation of residue, and helps prevent erosion.
A resource management system is needed that can
control brush species, allow variation in seasons of use,
and provide for resting the forage species in successive
years. The result will be a balanced plant community of

vigorous and productive forage plants such as western
wheatgrass, blue grama, and galleta. If the condition of
the plant community deteriorates, the desirable forage
plants decrease in number and are replaced by big
sagebrush, broom snakeweed, threeawn, and cacti. This
deterioration generally results in accelerated soil erosion.

Range seeding and constructing trails to facilitate
range management are feasible. Care should be taken in
using machinery in the areas of more sloping soils.

This association has medium potential for the
development of habitat for rangeland wildlife.
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SgC—Servilieta-Prieta complex, 1 to 5 percent
slopes. This complex consists of small areas of
Servilleta and Prieta soils that are so intermingled that
they could not be separated in mapping at the scale
selected. These soils are nearly level and gently sloping
and are shallow and moderately deep. They are on
basalt flows. The elevation is 7,000 to 8,000 feet. The
mean annual precipitation is 12 inches. The mean annual
temperature is 49 degrees F. The frost-free season is
125 to 145 days. Servilleta silty clay loam makes up
about 50 percent of the complex, and Prieta stony silty
clay loam makes up about 30 percent. The Servilleta soil
is in the more nearly level areas and on the more gentle
slopes. The Prieta soil is in the more sloping areas and
on ridge crests.

Included in mapping and making up about 10 percent
of the complex are areas of Petaca soils near ridgetops
and basalt outcrops. Also included are Hernandez,
Fernando, and Manzano soils and areas of basalt
outcrops, each making up about 5 percent of this
complex.

The Servilleta soil is moderately deep and well
drained. It formed in material that weathered from basalt
and in eolian material. Typically, the surface layer is
brown silty clay loam about 3 inches thick. The subsoil is
reddish brown and light brown silty clay loam about 22
inches thick. The substratum is light brown silty clay
loam about 9 inches thick. Fractured, caliche-coated
basalt bedrock is at a depth of about 34 inches. The soil
is moderately calcareous to strongly calcareous below a
depth of 16 inches.

The Servilleta soil is slowly permeable. The effective
rooting depth is 20 to 40 inches. The available water
capacity is mainly moderate. Runoff is medium to slow.
The hazard of water erosion is moderate, and the hazard
of wind erosion is slight.

The Prieta soil is shallow and well drained. It formed in
residuum in mixed eolian sediment. Typically, the surface
layer is brown stony silty clay loam about 2 inches thick.
The subsoil is brown and light brown stony silty clay
loam about 8 inches thick. The substratum is pink very
stony silty clay loam about 4 inches thick. Fractured,
caliche-coated basalt bedrock is at a depth of about 14
inches. The soil material is noncalcareous in the surface
layer and grades to strongly calcareous in the
substratum.

The Prieta soil is slowly permeable. The effective
rooting depth is 10 to 20 inches. The available water
capacity is very low. Runoff is medium. The hazard of
water erosion is moderate, and the wind erosion hazard
is slight.

These soils are suited to use as native grazing land for
domestic livestock and for wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
plant residue, and helps prevent soil erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
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plant community of vigorous and productive forage
plants such as western wheatgrass and blue grama. If
the condition of the plant community deteriorates, the
desirable plants decrease in number and are replaced by
big sagebrush, broom snakeweed, and cacti. This
deterioration generally results in accelerated soil erosion.

In managing range, installing pipelines, constructing
fences, brush management, and range seeding are
feasible on the Servilleta soil. The use of machinery,
except in constructing trails, is not feasible on the Prieta
soil.

This complex has medium potential for the
development of habitat for rangeland wildlife.

ShB—Shawa clay loam, 0 to 3 percent slopes. This
is a deep, well drained, level and nearly level soil. It
formed in alluvium on playa bottoms along the Rio de los
Pinos. Slopes are smooth and concave. The elevation is
7,500 to 8,500 feet. The mean annual precipitation is 11
inches, and the mean annual temperature is 43 degrees
F. The frost-free season is 80 to 110 days.

Included with this soil in mapping are Luhon and
Stunner soils, each making up about 5 percent of the
map unit.

Typically, the upper part of the surface layer is dark
grayish brown clay loam and very dark grayish brown
silty clay loam about 16 inches thick, and the lower part
is dark brown clay loam about 14 inches thick. The
underlying material is brown, light brown, and pink clay
loam to a depth of 60 inches or more.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Runoff is very slow, and the hazard of water
erosion is slight.

This soil is suited to irrigated hay and pasture, to use
as native grazing land, and to the development of wildlife
habitat. It provides forage for domestic livestock and
wildlife. Proper grazing use improves the plant cover,
results in the accumulation of residue, and helps prevent
erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as western wheatgrass, blue grama, and
fourwing saltbush. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by rubber rabbitbrush, annual
grasses and forbs, and cacti. This deterioration generally
results in accelerated soil erosion.

In managing range, constructing earthen ponds and
fences, seeding, controlling noxious plants, and installing
pipelines are feasible.

This soil is used for irrigated hay and pasture. it has
high potential for these uses. Management concerns
include the planting of adapted species, fertilization, and
timely harvesting.
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This soil can produce high quality range plants to
support habitat for the pronghorn antelope and other
rangeland wildlife.

SmB—Silva loam, 0 to 2 percent slopes. This is a
deep, well drained, level to nearly level soil. It formed in
mixed alluvium and eolian sediment on upland fans and
ridges throughout the survey area. Slopes are smooth
and convex. The elevation is 6,500 to 7,500 feet. The
mean annual precipitation is 12 inches, and the mean
annual temperature is 49 degrees F. The frost-free
season is 125 to 135 days.

Included with this soil in mapping are Fernando and
Sedillo soils, which make up about 10 percent of this
map unit.

Typically, the surface layer is brown loam about 5
inches thick. The subsoil is brown clay loam about 25
inches thick. The substratum is pink clay loam to a depth
of 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Runoff is slow. The hazard of water erosion is slight, and
the hazard of wind erosion is moderate.

The major limitations to growing cultivated crops are
the short growing season and cool nights, which limit the
choice of crops and reduce crop yields. This soil is
suitable for alfalfa, small grains, and cool-season
grasses. Potatoes and vegetables that are adapted to
the short growing season and cool nights also can be
grown.

Growing mainly grasses or legumes or other high
residue-producing crops helps to prevent water and wind
erosion to maintain soil tilth. Fertilization and improved
water-management practices help to maintain or
increase yields. Generally, all crops except legumes
respond to nitrogen, and all legumes respond to
phosphate fertilizer. Border, furrow, corrugation, and
sprinkler irrigation systems are suitable. Rotation grazing
increases the yield and quality of pasture. Timely
harvesting improves the quality of crops.

This soil has medium potential for most urban uses.
Low strength and the high shrink-swell potential and
slow permeability in the subsoil are limitations. The
shrinking and swelling and the low strength can be
overcome by good design and careful installation. The
slow permeability, which is a limitation to the use of this
soil for septic tank absorption fields, can be overcome
by increasing the size of the absorption area or by
modifying the filter field.

If this soil is irrigated, it can produce grains, grasses,
legumes, and shrubs that provide a good habitat for ring-
necked pheasant, cottontail rabbit, and other farmland
wildlife.

SmD—Silva loam, 2 to 10 percent slopes. This is a
deep, well drained, nearly level to strongly sloping sail. It
formed in mixed alluvium and eolian sediment on upland
fans. The elevation is 6,500 to 7,500 feet. The mean
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annual precipitation is 12 inches, and the mean annual
temperature is 49 degrees F. The frost-free season is
120 to 135 days.

Included with this soil in mapping are areas of Petaca,
Vibo, and Royosa soils, which make up about 15 percent
of this map unit.

Typically, the surface layer is brown loam about 5
inches thick. The subsoil is brown clay loam about 25
inches thick. The substratum, to a depth of 60 inches or
more, is pink clay loam.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Runoff is medium, and the hazard of water erosion is
moderate.

This soil is suited to use as native grazing land for
domestic livestock and wildlife{ ifié. 5; Proper grazing
use improves the plant cover, results in the accumulation
of residue, and helps prevent soil erosion.

A resource management system is needed that can
control the brush species, allow variation in seasons of
use, and provide for resting the forage species in
successive years. The result will be a balanced plant
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community of vigorous and productive forage plants such
as western wheatgrass, blue grama, and galleta. If the
condition of the plant community deteriorates, the
desirable forage plants decrease in number and are
replaced by big sagebrush, rubber rabbitbrush, and forbs.
Deterioration of the plant community generally results in
accelerated soil erosion.

Constructing earthen ponds and fences, installing
pipelines, brush management, and range seeding are
feasible in managing range.

SSC—Silva-Sedillo association, gently sloping. This
association consists of soils on ridgetops and divides at
an elevation of 6,500 to 7,500 feet. The mean annual
precipitation is 12 inches, and the mean annual
temperature is 49 degrees F. The frost-free season is
125 to 135 days. Silva loam makes up about 65 percent
of this association, and Sedillo gravelly loam makes up
about 20 percent. The Silva soil is nearly level to gently
sloping. The Sedillo soil is gently sloping.

Included in mapping are Fernando and Manzano soils,
which make up about 15 percent of the association.

Figure 5.—Silva loam, 2 to 10 percent slopes, is suited to grazing. The Sangre de Cristo Mountains are in the background.
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The Silva soil is deep and well drained. It formed in
mixed alluvium and eolian sediment. Typically, the
surface layer is brown loam about 3 inches thick. The
subsoil is reddish brown clay loam and clay about 28
inches thick. The substratum is pinkish white clay loam
to a depth of 60 inches or more.

The Silva soil is slowly permeable. The available water
capacity is high. The effective rooting depth is 60 inches
or more. Runoff is slow to medium. The hazard of water
erosion is slight to moderate, and the hazard of wind
erosion is slight.

The Sedillo soil is deep and well drained. It formed in
gravelly alluvium. Typically, the surface layer is brown
gravelly loam about 3 inches thick. The subsoil is reddish
brown and brown gravelly clay loam about 8 inches
thick. The substratum to a depth of 60 inches or more is
pink and brown very gravelly sandy ioam. The soil is
noncalcareous in the upper 11 inches and strongly
calcareous below that.

The Sedillo soil is moderately slowly permeable in the
subsoil and moderately permeable below. The effective
rooting depth is 60 inches or more. The available water
capacity is low to moderate. Runoff is medium to rapid.
The hazard of water erosion is moderate, and the hazard
of wind erosion is slight.

These soils are suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A resource management system is needed that can
control brush, allow variation in seasons of use, and
provide for resting of the forage plants in successive
years. The result will be a balanced plant community of
vigorous and productive forage plants such as western
wheatgrass, blue grama, galleta; and fourwing saltbush.
If the condition of the plant community deteriorates, the
desirable forage plants decrease and are replaced by big
sagebrush, broom snakeweed, and threeawn. This
deterioration generally resuits in accelerated soil erosion.

Installing pipelines, brush management, seeding, and
constructing fences and trails are feasible in managing
range.

The soils in this association have medium potential for
use as habitat for rangeland wildlife.

StC—Stunner cobbly loam, 1 to 5 percent slopes.
This is a deep, well drained, nearly level to gently sloping
soil. It formed in mixed alluvium and eolian sediment on
alluvial fans at the base of mountains and cones. Slopes
are smooth and convex. The elevation is 7,600 to 8,500
feet. The mean annual precipitation is 11 inches, and the
average annual temperature is 44 degrees F. The frost-
free season is 90 to 110 days.

Included in mapping are Stunner loam, which makes
up about 10 percent of this map unit, Luhon soils, which
make up 15 percent of the unit, and Rock outcrop, which
makes up 5 percent.

Typically, the surface layer is brown cobbly loam about
3 inches thick. The subsoil is brown and light brown clay
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loam about 20 inches thick. The substratum is light
brown loam to a depth of 60 inches or more. Cobbles
and gravel cover 15 to 35 percent of the surface.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
high. Runoff is slow. The hazards of water and wind
erosion are slight.

This soil is suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as winterfat and western wheatgrass. If the
condition of the plant community deteriorates, the
desirable forage plants decrease in number and are
replaced by broom snakeweed, threeawn, and cacti. This
deterioration generally results in accelerated soil erosion.

Practices to facilitate range management are restricted
because of the cobbly surface; however, access roads,
trails, and fences can be constructed.

This soil can produce high quality range plants that
support habitat for the pronghorn antelope and other
rangeland wildlife.

SUC—Stunner-Luhon association, gently sloping.
This association consists of soils on uplands west of the
Rio Grande. The elevation is 7,600 to 8,500 feet. The
mean annual precipitation is 11 inches, and the mean
annual temperature is 44 degrees F. The frost-free

. season is 90 to 110 days. Stunner loam makes up about

65 percent of the association; slopes range from 1 to 5
percent. Luhon gravelly clay loam makes up about 20
percent; slopes range from 3 to 8 percent.

Included in mapping are Travelers soils, which make
up about 10 percent of this unit, and Antonito soils,
which make up 5 percent.

The Stunner soil is deep and well drained. It formed in
mixed alluvium and eolian sediment. Typically, the
surface layer is brown loam about 4 inches thick. The
subsoil is brown clay loam about 23 inches thick. The
substratum is pale brown and pink loam to a depth of 60
inches or more. The soil is strongly calcareous below the
surface layer.

The Stunner soil is moderately permeable. The
available water capacity is high. Runoff is medium. The
hazard of water erosion is moderate and the hazard of
wind erosion is slight.

The Luhon soil is deep and well drained. it formed in
mixed alluvium and eolian sediment. Typically, the
surface layer is yellowish brown gravelly clay loam about
5 inches thick. The underlying material is light yellowish
brown clay loam to a depth of 60 inches or more. The
soil is strongly calcareous below the surface layer.

The Luhon soil is moderately permeable. The available
water capacity is moderate to high. Runoff is medium.
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The hazard of water erosion is moderate, and the hazard
of wind erosion is slight.

These soils are suited to use as native grazing land for
domestic livestock and wildlife. Proper grazing use
improves the plant cover, results in the accumulation of
residue, and helps prevent soil erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as western wheatgrass, blue grama, and
winterfat. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by broom snakeweed,
threeawn, and rubber rabbitbrush. This deterioration can
result in accelerated soil erosion.

Constructing fences, access roads, and earthen
ponds, installing pipelines, brush management, and
range seeding are feasible in managing range.

This association has medium potential for use as
habitat for rangeland wildlife.

SVC—Stunner-Travelers association, gently
sloping. This association consists of soils on uplands.
The elevation is 7,600 to 8,500 feet. The mean annual
precipitation is 11 inches, and the mean annual
temperature is 44 degrees F. The frost-free season is 90
to 110 days. Stunner cobbly loam and Travelers very
stony loam each make up about 35 percent of the
association, and Luhon gravelly clay loam makes up
about 15 percent. The nearly level Stunner soil and the
gently sloping Luhon soil are on side slopes between
basait ridges. The gently sloping to moderately sloping
Travelers soil is on basalt ridges and breaks.

Included in mapping are Shawa soils, which make up
about 10 percent of this map unit, and Rock outcrop,
which makes up about 5 percent.

The Stunner soil is deep and well drained. It formed in
mixed alluvium and eolian sediment. Typically, the
surface layer is brown cobbly loam about 4 inches thick.
The subsoil is brown and light brown clay loam about 15
inches thick. The substratum to a depth of 60 inches or
more is pink loam and pinkish white gravelly loam.

The Stunner soil is moderately permeable. The
effective rooting depth is 60 inches or more. The
available water capacity is high. Runoff is slow. The
hazards of water and wind erosion are slight.

The Travelers soil is shallow and well drained. It
formed in residuum of basalit and in eolian sediment.
Typically, the surface layer is brown very stony loam
about 4 inches thick. The substratum is pale brown very
stony clay loam about 5 inches thick. Fractured, lime-
coated basalt is at a depth of 13 inches.

The Travelers soil is moderately permeable. The
effective rooting depth is 10 to 20 inches. The available
water capacity is very low. Runoff is rapid. The hazards
of water and wind erosion are slight.

The Luhon soil is deep and well drained. It formed in
mixed alluvium and eolian sediment. Typically, the
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surface layer is brown gravelly clay loam about 6 inches
thick. The underlying material is pale brown clay loam to
a depth of 60 inches or more. The soil material below
the surface layer is strongly calcareous.

The Luhon soil is moderately permeable. The effective
rooting depth is 60 inches or more. The available water
capacity is moderate to high. Runoff is slow. The
hazards of water and wind erosion are slight.

These soils are suited to use as native grazing land.
Proper grazing use improves the plant cover, results in
the accumulation of residue, and helps prevent soil
erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as western wheatgrass, blue grama, and
winterfat. If the condition of the plant community
deteriorates, the desirable forage plants decrease in
number and are replaced by broom snakeweed, Douglas
rabbitbrush, and threeawn. This deterioration generally
results in accelerated soil erosion.

Installing pipelines, constructing fences and earthen
ponds, brush management, and range seeding are
feasible in managing grazing land on the Stunner soil.
Access roads and trails should be constructed to help
distribute livestock on the Travelers soil; however, the
use of machinery for other purposes is not feasible on
this soil because of the surface stones and the
shallowness of the soil.

This association has medium potential for use as
habitat for rangeland wildlife.

TeB—Tenorio loam, 0 to 3 percent slopes. This is a
deep, well drained, level to nearly level soil. It formed in
mixed alluvium on valley sides. Slopes are smooth and
convex. The elevation is 7,000 to 8,000 feet. The mean
annual precipitation is 13 inches, and the mean annual
temperature is 48 degrees F. The frost-free season is
120 to 130 days.

Included with this soil in mapping are smalil areas of
Fernando soils, which make up about 5 percent of this
unit. Also included are areas of Tenorio soils that have a
sandy loam subsoil.

Typically, the surface layer is brown loam about 3
inches thick. The upper part of the subsoil is dark brown
loam 10 inches thick, and the lower part is dark brown
extremely gravelly sandy loam 5 inches thick. The
substratum is yellowish brown extremely gravelly sand to
a depth of 60 inches or more.

Permeability is moderate in the subsoil and very rapid
in the substratum. The available water capacity is very
low. The effective rooting depth is 60 inches or more;
however, the substratum restricts the rooting depth for
many plants. Runoff is slow. The hazards of water and
wind erosion are slight.

This soil is used as native grazing land and for
irrigated hay, pasture, and annual crops. The dominant
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native vegetation is big sagebrush, blue grama, sand
dropseed, and western wheatgrass.

The major irrigated crops are alfalfa, small grains, and
cool-season grasses. Potatoes and vegetables that are
adapted to the short growing season and cool nights can
be grown.

The short growing season and cool nights and the
very low available water capacity of the soil limit the
choice of crops and pasture plants and reduce crop
yields.

Growing grasses and legumes or other high-residue
producing crops and leaving the residue on the surface
helps to prevent wind erosion. If low-residue producing
Crops are grown, a cover crop or manure is needed to
control wind erosion after the crop is harvested.
Fertilization and improved irrigation practices help to
maintain or increase yields. All crops except legumes
respond to nitrogen fertilizers, and legumes respond to
phosphate fertilizer. This soil requires more frequent
irrigation in smaller amounts than most soils in the area
because it has low available water capacity. Aithough
border, furrow, corrugation, and sprinkler irrigation
systems are suitable, sprinkler irrigation is preferred.

This soil has high potential for most urban uses.
However, seepage from septic tank filter fields can
contaminate the underground water.

This soil has medium potential for the development of
habitat for rangeland wildlife.

TeC—Tenorio loam, 1 to 5 percent siopes. This is a
deep, well drained, nearly level to gently sloping soil. it
formed in mixed alluvium on valley sides. Slopes are
smooth and convex. The elevation is 7,000 to 8,000 feet.
The mean annual precipitation is 13 inches, and the
mean annual temperature is 48 degrees F. The frost-free
season is 120 to 130 days.

Included in mapping and making up about 20 percent
of this unit are small areas of Manzano, Fernando, and
Hernandez soils and Orthents.

Typically, the surface layer is brown loam about 5
inches thick. The subsoil is brown sandy clay loam about
12 inches thick. The substratum, to a depth of 60 inches
or more, is yellowish brown very gravelly sand.

Permeability is moderate in the subsoil and very rapid
in the substratum. The available water capacity is low.
The effective rooting depth is 60 inches or more;
however, the substratum restricts the rooting depth for
many plants. Runoff is slow to medium. The hazard of
water erosion is slight to moderate. The hazard of wind
erosion is slight.

This soil is suited to use as native grazing land. Proper
grazing use improves the plant cover, results in the
accumulation of residue, and helps prevent soil erosion.

A management system is needed in which the
seasons of grazing and resting of pasture vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as western wheatgrass and blue grama. If
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the condition of the plant community deteriorates, the
desirable forage plants decrease in number and are
replaced by broom snakeweed, big sagebrush, and cacti.
This deterioration can result in accelerated soil erosion.

installing pipelines, constructing fences and earthen
ponds, range seeding, and brush management are
feasible in managing range on these soils.

This soil has high potential for most urban uses.
However, seepage from septic tank filter fields can
contaminate the underground water.

This soil has medium potential for use as habitat for
rangeland wildlife.

TrF—Trampas cobbly sandy loam, 15 to 40 percent
slopes. This is a deep, well drained soil that formed in
alluvium on old alluvial fans and plains. The elevation is
7,500 to 9,000 feet. The mean annual precipitation is 22
inches, and the mean annual temperature is 45 degrees
F. The frost-free season is 100 to 120 days.

Included in mapping are areas of Diamante and
Mirand soils, which make up about 20 percent of this
map unit.

Typically, the surface layer is grayish brown cobbly
sandy loam about 2 inches thick. The subsurface layer is
light gray gravelly sandy loam about 5 inches thick. The
subsoil is brown, reddish brown, and yeliowish red
extremely gravelly clay and extremely cobbly sandy clay
loam about 42 inches thick. The substratum to a depth
of 60 inches or more is reddish brown extremely cobbly
sandy clay loam.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Runoff is medium, and the hazard of water erosion is
moderate.

The dominant vegetation is ponderosa pine. The
understory is mainly mountain muhly, Arizona fescue,
and prairie junegrass.

This soil is used mainly for timber and for wildlife
habitat. it has medium potential for the production of
ponderosa pine. Conventional methods can be used to
harvest trees, but they generally are restricted in rainy
periods.

This soil has medium potential for the development of
habitat for openland and woodland wildlife.

TsE—Trampas cobbly loam, 15 to 30 percent
slopes. This is a deep, well drained soil that formed in
alluvium on the sides of mountains and canyons. The
elevation is 7,500 to 9,000 feet. The mean annual
precipitation is 22 inches. The mean annual temperature
is 45 degrees F. The frost-free season is 80 to 100 days.

Included in mapping are Maes soils, making up about
15 percent of the unit, and Trampas soils that have
slopes of 5 to 15 percent, making up 10 percent.

Typically, the surface layer is light brownish gray and
pink cobbly loam about 7 inches thick. The subsoil is
brown and yellowish red very cobbly clay and very
cobbly sandy clay loam about 42 inches thick. The
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substratum to a depth of 60 inches or more is reddish
yellow stony sandy clay loam.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Runoff is medium, and the hazard of water erosion is
moderate.

The dominant vegetation is ponderosa pine. The
understory is mainly Arizona fescue and mountain muhly.
This soil has medium potential for the production of

ponderosa pine. In managing woodland, the canopy
should not be opened to a level that results in serious
competition from Gambel oak. Equipment limitations are
moderate.

This soil has medium potential for use as habitat for
openland and rangeland wildlife.

TTF—Trampas-Dizmante association, steep. This
association consists of very steep soils on terrace slopes
adjacent to drainageways. The elevation is 7,500 to
9,800 feet. The mean annual precipitation is 22 inches
on the Trampas soil and 24 inches on the Diamante soil.
The mean annual temperature is 45 degrees F. for the
Trampas soil and 40 degrees F. for the Diamante soil.
The frost-free season is 80 to 100 days. Trampas cobbly
sandy loam makes up about 50 percent of this
association, and Diamante cobbly sandy loam makes up
40 percent. Both soils have slopes of 40 to 80 percent.
The Trampas soil has a southerly exposure, and the
Diamante soil has a northerly exposure.

Included in mapping are areas of Jaroso and Mirand
soils, which make up about 10 percent of this
association.

The Trampas soil is deep and well drained. It formed
in alluvium. Typically, the surface layer is grayish brown
loam and light gray cobbly and gravelly sandy loam
about 7 inches thick. The subsoil is brown very cobbly
sandy clay loam and reddish brown very gravelly clay
about 42 inches thick. The substratum is reddish brown
very cobbly sandy clay loam to a depth of 60 inches or
more.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Runoff is medium, and the hazard of water erosion is
high.

The Diamante soil is deep and well drained. It formed
in mixed alluvium. Typically, the surface layer is light
brownish gray cobbly sandy loam and very gravelly
sandy loam about 14 inches thick. The subsurface layer
is very pale brown very gravelly sandy loam about 17
inches thick. The subsoil is light yellowish brown very
gravelly sandy clay that extends to a depth of 60 inches
or more.

Permeability is moderately slow. The effective rooting
depth is 60 inches or more. The available water capacity
is low. Runoff is medium, and the hazard of water
erosion is high.

The dominant vegetation on the Trampas soil is
ponderosa pine. The understory is mainly Arizona fescue
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and mountain muhly. The dominant vegetation on the
Diamante soil is Douglas-fir and ponderosa pine and
some scattered white fir, aspen, and limber pine. The
understory is mainly Gambel oak, kinnikinnick, mountain
muhly, and Arizona fescue.

These soils are used for timber and for wildlife habitat.

The Trampas soil has medium potential for the
production of ponderosa pine. The Diamante soil has
medium potential for the production of Douglas-fir,
ponderosa pine, and white fir. The major limitations to
the production or harvest of timber are the very steep
slopes, which severely restrict the mobility of most
equipment. Conventional harvesting methods should not
be used because they cause excessive soil disturbance
and severe erosion. The low available water capacity of
the surface layer of the Diamante soil limits seedling
survival.

These soils have low potential for the development of
habitat for woodland wildlife.

TVC—Travelers very stony loam, 1 to 8 percent
slopes. This is a shallow, well drained, nearly level to
gently rolling soil. It formed in residuum and eolian
material on the top and sides of ridges of basalt flows.
Slopes are irregular and convex. The elevation is 7,600
to 8,500 feet. The mean annual precipitation is 11
inches, and the mean annual temperature is 44 degrees
F. The frost-free season is 90 to 110 days.

Included with this soil in mapping are Antonito, Luhon,
and Stunner soils, each making up about 5 percent of
the map unit.

Typically, the surface layer is yellowish brown, very
stony loam about 2 inches thick. The subsoil is yellowish
brown, very stony loam about 8 inches thick. The
substratum is very pale brown, very stony loam about 5
inches thick. Basalt bedrock is at a depth of 15 inches.
The surface layer and subsoil are slightly calcareous,
and the substratum is moderately calcareous.

Permeability is moderate. The effective rooting depth
is 10 to 20 inches. The available water capacity is very
low. Runoff is slow to moderate. The hazard of water
erosion is slight to moderate. The wind erosion hazard is
slight.

This soil is suited to use as native grazing land. Proper
grazing use improves the plant cover, results in the
accumulation of residue, and helps prevent soil erosion.

A management system is needed that defers grazing
periodically so that plants can complete their growth
cycle. The period of deferred grazing for cool-season
plants such as western wheatgrass is spring and fall. For
warm-season plants such as blue grama, it is summer.
This grazing system results in a balanced plant
community of vigorous and productive forage plants such
as western wheatgrass, blue grama, and winterfat. If the
condition of the plant community deteriorates, the
desirable forage plants decrease and are replaced by
broom snakeweed, Douglas rabbitbrush, and cacti. This
deterioration generally results in accelerated soil erosion.
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Practices to facilitate grazing management, such as
access roads and trails, can be constructed to help
distribute livestock. The use of machinery for other
purposes is not feasible because the soil is stony and
shallow. :

This soil has medium potential for use as habitat for
rangeland wildlife.

UTG—Ustorthents-Trampas complex, very steep.
This complex consists of small areas of Ustorthents and
Trampas cobbly loam that are so intermingled that they
could not be mapped separately at the scale selected.
These soils are on terrace slopes adjacent to natural
drainageways. Slopes are 40 to 80 percent. The
elevation is 8,000 to 9,800 feet. The mean annual
precipitation is 22 inches, and the mean annual
temperature is 45 degrees F. The frost-free season is
100 to 120 days. Ustorthents make up about 50 percent
of this complex, and Trampas cobbly loam makes up 30
percent.

Included in mapping are Jaroso and Lama soils, which
make up about 20 percent of this complex.

Ustorthents are deep and well drained. They formed in
gravelly alluvium. The soil is gravelly loam, very gravelly
loam, or very gravelly clay loam or cobbly loam to a
depth of 60 inches or more. The content of coarse
fragments ranges from 25 to 60 percent.

Permeability is moderately rapid to moderate. The
effective rooting depth is 60 inches or more. The
available water capacity is very low. Runoff is rapid, and
the hazard of water erosion is severe.

The Trampas soil is deep and well drained. It formed
in mixed alluvium. Typically, the surface layer is grayish
brown and light brownish gray cobbly loam about 7
inches thick. The upper 3 inches of the subsoil is brown
very cobbly sandy clay loam. Below that, it is reddish
brown very gravelly clay to a depth of about 49 inches.
The substratum is reddish brown very cobbly sandy clay
loam to a depth of 60 inches or more.

Permeability is slow. The effective rooting depth is 60
inches or more. The available water capacity is high.
Runoff is medium, and the hazard of water erosion is
high.

The dominant vegetation is ponderosa pine. The
understory is mainly Arizona fescue, mountain muhly,
and pine dropseed.

These soils are used mainly for timber and for wildlife
habitat.

The Trampas soil has medium potential for the
production of ponderosa pine, and Ustorthents have low
potential. Because the Ustorthents are droughty,
revegetation and production are limited. Conventional
harvesting methods should not be used because they
cause excessive soil disturbance and severe soll
erosion. The very steep slopes, the high erosion hazard,
and the unstable geologic material underlying these soils
severely limit their use. Therefore, stabilizing vegetation
and litter should be used to give maximum protection to
these soils.

Soil survey

This complex has low potential for use as habitat for
woodland wildlife.

VbD—Vibo sandy loam, 3 to 10 percent slopes.
This is a deep, well drained soil that formed in mixed
alluvium. The elevation is 6,400 to 7,400 feet. The mean
annual precipitation is 13 inches, and the mean annual
temperature is 50 degrees F. The frost-free season is
125 to 135 days. Drainage from this soil contributes to
the Rio Grande watershed.

Included in mapping and making up about 20 percent
of this unit are Silva soils.

Typically, the surface layer is brown sandy loam about
2 inches thick. The subsoil is brown sandy clay loam
about 16 inches thick. The substratum is light brown
sandy loam and brown loamy sand to a depth of 60
inches or more. The soil is calcareous below a depth of
10 inches.

Permeability is moderate. The effective rooting depth
is 60 inches or more. The available water capacity is
moderate to high. Runoff is slow. The hazards of water
and wind erosion are moderate.

This soil is suitable for use as woodland and for
grazing by domestic livestock and by wildlife. It produces
pinyon pine, Rocky Mountain juniper, oneseed juniper,
and understory vegetation of sand dropseed, Indian
ricegrass, and blue grama. Proper grazing of the
understory vegetation improves the plant cover, results
in the accumulation of plant residue, and helps prevent
soil erosion.

A management system is needed that provides
periods of resting from grazing so that the key
management plants can complete their growth cycle.
The result will be a balanced plant community of
productive forage that helps to maintain the woodland.

Constructing fences, installing pipelines, range
seeding, and brush management are feasible in
managing grazing land.

This soil has medium potential for use as habitat for
openland and rangeland wildlife and for the production
of wood crops for firewood and fenceposts.

WEF—Wellsville-Ess association, moderately
steep. This association consists of soils on the sides of
high mountain valleys at an elevation of 9,000 to 10,500
feet. The mean annual precipitation is 25 inches, and
mean annual temperature is about 38 degrees F. The
frost-free season is less than 60 days. Wellsville gravelly
loam makes up about 55 percent of this association, and
Ess gravelly loam makes up about 30 percent. The
Wellsville soil is strongly sloping to moderately steep.
The Ess soil is moderately steep to steep. Mapped areas
generally are elongated and are parallel to
drainageways.

Included in mapping are areas of Cryaquolls,
Cryoborolls, and Rock outcrop, each making up about 5
percent of the association.
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The Welisville soil is deep and well drained. It formed
in colluvium and alluvium that derived from acid igneous
rock.

Typically, the surface layer is dark grayish brown
gravelly loam about 8 inches thick. The subsoil is dark
grayish brown and brown gravelly clay loam and gravelly
sandy clay loam about 34 inches thick. The substratum
is light brown very gravelly sandy clay loam to a depth of
60 inches or more.

Permeability is moderately slow. The available water
capacity is moderate to high. The effective rooting depth
is 60 inches or more. Runoff is medium. The hazard of
water erosion is moderate.

The Ess soil is deep and well drained. It formed in
colluvium and alluvium that derived from acid igneous
rock. Typically, the surface layer is brown gravelly loam
about 8 inches thick. The subsoil is brown very gravelly
sandy clay loam about 25 inches thick. The substratum
is brown very gravelly sandy loam to a depth of 60
inches or more.

Permeability is moderately slow. The available water
capacity is moderate. The effective rooting depth is 40 to
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60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

These soils are suited to use as native grazing land for
domestic livestock and for wildlife.

Proper grazing use improves the plant cover, results in
the accumulation of residue, and helps prevent soil
erosion. A management system is needed in which the
seasons of grazing and resting of pastures vary in
successive years. This system results in a balanced
plant community of vigorous and productive forage
plants such as Arizona fescue, mountain muhly, prairie
junegrass, and bottlebrush squirreltail. If the condition of
the plant community deteriorates, the desirable forage
plants decrease in number and are replaced by oak,
brush, and sedges.

Installing pipelines and constructing fences, trails, and
access roads to facilitate grazing management are
feasible in the less sloping areas of this association. In
some places the use of machinery is not feasible
because of the moderately steep slopes.

The mountain grasslands supported by these soils are
important to the habitat of woodland wildlife, including
elk, mule deer, blue grouse, and turkey.
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and woodland; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife
habitat. It can be used to identify the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given

in the description of each soil under “Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

Only a small percentage of the land in the Taos area
is used for cultivated crops. Most of the cropland is on
flood plains, terraces, and alluvial fans along streams
that originate in the Sangre de Cristo Mountains. These
streams provide water for irrigation. Other irrigated
cropland is in an area between the foothills of the
Sangre de Cristo Mountains and Ute Mountain in the
northern part of the survey area. Here the water is
supplied by deep wells.

The main crops are barley, alfalfa, and irrigated
pasture. A few areas are used for gardens and orchards.
The survey area has potential for the production of
potatoes and vegetable crops such as lettuce, green
peas, and carrots.

Successful, long-term cultivation of any soil depends
on managing that soil according to its capabilities and
limitations for cropland use and on providing adequate
water to supply crop needs. Management objectives that
can help to accomplish this include controlling wind and
water erosion, conserving moisture, and maintaining soil
tilth and fertility. These objectives can be met through
the use of a sound conservation cropping system
tailored to the properties of each soil or group of soils.
Some soils, for example, Manzano soils, can be used for
a single crop for many years without damaging the tilth
of the soil. The tilth of other soils, for example, Fernando
and Silva soils, deteriorates rapidly if the soil is used
continuously for one crop, especially if that crop
produces little residue. A cropping system based on the
properties of a soil helps to maintain tilth; to reduce
insect, disease, and weed infestations; and to control
water and wind erosion. In most cases, such a cropping
system also helps to conserve moisture and to maintain
fertility.

The use of stubble mulching, minimum tillage, crop
residue, green manure crops, and grasses and legumes
in the cropping system helps to maintain soil tilth and
structure. These measures and the application of
barnyard manure and chemical fertilizer also help to
maintain fertility.

In the Taos area, irrigation is needed to produce
cultivated crops. Both natural moisture and irrigation
water can be conserved by reducing evaporation, limiting
runoff, reducing deep percolation, and controlling weeds.
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Among the effective measures used to conserve water
are minimum tillage, field windbreaks or barriers, land
shaping or leveling, lining irrigation ditches, and timely
tillage. Irrigation water can be conserved for crops by
using a well designed irrigation system and by applying
irrigation water uniformly to meet crop needs without
overirrigating. Water is wasted and nutrients are leached
below the root zone if more water is applied to a soil
than the soil is capable of holding. Tenorio soils have
sand and gravel at a depth of 12 to 20 inches, and
Loveland soils have sand and gravel at a depth of 20 to
40 inches. These soils are subject to leaching if too
much water is applied.

Wind erosion is a hazard on Fernando and Hernandez
soils. This hazard can be minimized by growing high
residue-producing crops and leaving the residue on the
surface in winter and spring.

Water erosion is a hazard on Fernando clay loam, 3 to
5 percent slopes; on Fernando clay loam, 5 to 7 percent
slopes; and on Manzano clay loam, 3 to 5 percent
slopes. Growing grasses and legumes or close-grown
crops such as barley helps to control water erosion.

Caruso, Loveland, and Poganeab soils are too wet for
cuitivation during parts of some years because of poor
surface drainage or a high water table, or both. Reducing
runoff from nearby slopes helps to prevent damage from
overflow. Selecting crops suited to wet soils or saline-
alkali conditions increases the residue and eventually
improves the soil. Artificial drainage may be desirable or
necessary to offset unfavorable soil characteristics such
as wetness or saline-atkali conditions.

yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in|table 3.|In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly
applied as needed, and that tillage is kept to a minimum.

Soil survey

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to_change.

Crops other than those shown inare grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils.

rangeland

Henry W. Wall, Jr., range conservationist, Soil Conservation Service,
helped prepare this section.

About 70 percent of the Taos area is range and
grazable woodland. More than 80 percent of the farm
income is derived from the production of cattle and
sheep. Cow-calf-yearling is the dominant type of
livestock operation, however, many sheep are raised for
meat and wool. Ranches of approximately 10,000 acres
and larger are common. There are many ranches that
range from 20 to 400 acres in size.

The native vegetation in many parts of the survey area
has changed due to continued excessive use. Many
areas are now dominated by big sagebrush, pinyon pine,
and oneseed juniper. Forage production on range can be
increased through mechanical and conservation
practices that are effective for specific soils and range
sites.

The objective in range management is to control
grazing so that the plants growing on a site are about
the same in kind and amount as the potential natural
plant community for that site. Such management
generally results in the maximum production of
vegetation, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife
habitat, and protects soil and water resources.

The major concern on most of the rangeland in the
Taos area is seeding and controlling or reducing the
undesirable brush plants. If sound range management
based on soil survey information and rangeland
inventories is applied, productivity increases and the
hazards of water and wind erosion are minimized.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation
produced on rangeland are closely related to the kind of
soil. Effective management is based on the relationship
between the soils and vegetation and water.

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. It
also requires an evaluation of the present range
condition. Range condition is determined by comparing
the present plant community with the potential natural
plant community on a particular range site. The more
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closely the existing community resembles the potential
community, the better the range condition. Range
condition is an ecological rating only. It does not have a
specific meaning that pertains to the present plant
community in a given use.

The objective in range management is to control
grazing so that the plants growing on a site are about
the same in kind and amount as the potential natural
plant community for that site. Such management
generally results in the optimum production of
vegetation, reduction of undesirable brush species,
conservation of water, and control of water erosion and
soil blowing. Sometimes, however, a range condition
somewhat below the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

woodland management and productivity

can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

In table 4| slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is skght if the
expected soil loss is small, moderate if measures are
needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

Ratings of equipment limitation reflect the
characteristics and conditions of the soil that restrict use
of the equipment generally needed in woodland
management or harvesting. A rating of slight indicates
that use of equipment is not limited to a particular kind of
equipment or time of year; moderate indicates a short
seasonal limitation or a need for some modification in
management or in equipment; and severe indicates a
seasonal limitation, a need for special equipment or
management, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of windthrow hazard are based on soil
characteristics that affect the development of tree roots
and the ability of the soil to hold trees firmly. A rating of
slight indicates that a few trees may be blown down by
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normal winds; moderate, that some trees will be biown
down during periods of excessive soil wetness and
strong winds; and severe, that many trees are blown
down during periods of excessive soil wetness and
moderate or strong winds.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade where
there are openings in the tree canopy. The invading
plants compete with native plants or planted seedlings. A
rating of s/ight indicates little or no competition from
other plants; moderate indicates that plant competition is
expected to hinder the development of a fully stocked
stand of desirable trees; severe indicates that plant
competition is expected to prevent the establishment of
a desirable stand unless the site is intensively prepared,
weeded, or otherwise managed to control undesirable
plants.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and
codominant trees of a given species attain in a specified
number of years. The site index applies to fully stocked,
even-aged, unmanaged stands. Commonly grown trees
are those that woodland managers generally favor in
intermediate or improvement cuttings. They are selected
on the basis of growth rate, quality, value, and
marketability.

Trees to plant are those that are suited to the soils
and to commercial wood production.

woodland understory vegetation

Understory vegetation consists of grasses, forbs,
shrubs, and other plants. Some woodland, if well
managed, can produce enough understory vegetation to
support grazing of livestock or wildlife, or both, without
damage to the trees.

The quantity and quality of understory vegetation vary
with the kind of soil, the age and kind of trees in the
canopy, the density of the canopy, and the depth and
condition of the litter. The density of the canopy
determines the amount of light that understory plants
receive.

Table 5]|shows, for each soil suitable for woodland
use, the potential for producing understory vegetation.
The total production of understory vegetation includes
the herbaceous plants and the leaves, twigs, and fruit of
woody plants up to a height of 4 1/2 feet. It is expressed
in pounds per acre of air-dry vegetation in favorable,
normal, and unfavorable years. In a favorable year, soil
moisture is above average during the optimum part of
the growing season; in a normal year, soil moisture is
average; and in an unfavorable year, it is below average.

|Tab|e 5|also lists the common names of the
characteristic vegetation on each soil and the
percentage composition, by air-dry weight, of each kind
of plant. The table shows the kind and percentage of
understory plants expected under a canopy density that
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is most nearly typical of woodland in which the
production of wood crops is highest.

recreation

The survey area supports an expanding all-season
recreation industry, which is based on tourism and
resident participation in a wide variety of outdoor
recreation activities. The demand for recreation uses of
land and water exceeds their availability. More and more
land is being converted to recreation uses.

The soils of the survey area are rated in|table 6|
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration. intensity, and frequency of flooding is essential.
in[table 6; |the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in|table 6 |can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in[tabie 9 |
and interpretations for dwellings without basements and
for local roads and streets in|table 8,

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
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during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trafls for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

wildlife habitat

Edwin A. Swenson, biologist, Soil Conservation Service, helped
prepare this section.

The Taos area provides a diversity of wildlife habitats,
some of which vary considerably in their quality.

The forested mountains and shrub woodlands of the
foothills provide habitat for elk, mule deer, black bear,
bobcat, and tree squirrels. Pronghorn antelope and
jackrabbits and coyotes inhabit the sagebrush and
grassland west of the Rio Grande.

Irrigated farmland in the valleys provides habitat for a
small population of ring-necked pheasant. There are a
few small wetlands that are mainly beaver ponds or are
land that is seasonally flooded by irrigation tailwater.

Most of the indigenous wildlife is dependent, directly
or indirectly, on the diversity, production, and availability
of vegetation used as food or cover. To develop and
maintain a significant wildlife population, these vegetative
resources, which historically have been used mainly for
crops, livestock forage, and forest products, must be
managed to meet the needs of wildlife.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the development of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing,
inadequate, or inaccessible, wildlife will either be scarce
or will not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by properly managing the existing plant cover, and by
fostering the natural establishment of desirable plants.

Inthe soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning the use of parks, wildlife refuges, nature
study areas, and other developments for wildlife; in
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selecting soils that are suitable for creating, improving, or
maintaining specific elements of wildlife habitat; in
determining the intensity of management needed for
each element of the habitat; and in determining areas
that are suitable for acquisition to manage for wildlife.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderate intensity of management and fairly
frequent attention are required for satisfactory results. A
rating of poor means that limitations are severe for the
designated element or kind of wildlife habitat. Habitat
can be created, improved, or maintained in most places,
but management is difficult and requires intensive effort.
A rating of very poor means that restrictions for the
element of wildlife habitat or kind of wildlife are very
severe, and that unsatisfactory results can be expected.
Wildlife habitat is impractical or even impossible to
create, improve, or maintain on soils having such a
rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. Examples are wheat, oats, rye, and
barley. The major soil properties that affect the growth of
grain and seed crops are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
slope, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Examples are fescue, wheatgrass,
bromegrass, orchardgrass, clover, and alfalfa. Major soil
properties that affect the growth of grasses and legumes
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness,
flood hazard, and slope. Soil temperature and soil
moisture are also considerations.

Wild herbaceous plants are native established
rangeland grasses and forbs, including weeds, that
provide food and cover for wildlife. Examples are little
bluestem, vetches, globemallow, sedges, penstemon,
sunflower, dandelion, goldenrod, stickseed, partridgepea,
wheatgrass, fescue, and grama. Major soil properties
that affect the growth of these plants are depth of the
root zone, texture of the surface layer, available water
capacity, wetness, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also
considerations.

Coniferous plants are cone-bearing trees and the
associated vegetation that furnish habitat or supply food
in the form of browse, seeds, or fruitlike cones.
Examples are ponderosa and pinyon pine, spruce,
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Douglas-fir and white fir, maple, boxelder, aspen, willow,
and juniper. Major soil properties that affect the growth
of coniferous plants are depth of the root zone, available
water capacity, and wetness.

Shrubs are bushy woody plants that produce fruits,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Examples are mountainmahogany, oak brush, fourwing
saltbush, Apacheplume, winterfat, elder, redosier
dogwood, shrubby cinquefoil, black sagebrush, and big
sagebrush. Major soil properties that affect the growth of
shrubs are depth of the root zone, available water
capacity, salinity, and moisture.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites,
exclusive of submerged or floating aquatics. They
produce food or cover for wildlife that use wetland as
habitat. Examples of wetland plants are smartweed,
skunkcabbage, white clover, rushes, sedges, reeds, and
cattail. Major soil properties affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness.

Shallow water areas are bodies of surface water that
have an 