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

Major fieldwork for this soil survey was ecompleted in the period 1966-71. Soil names and desecriptions
were approved in 1972, Unless otherwise indicated, statements in the publication refer to conditions in the
county in 1973. This survey was made cooperatively by the Soil Conservation Service and the Colorado Agri-
cultural Experiment Station. It is part of the technical assistance furnished to the Rio Grande and Center

Soil Conservation Districts.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms and
ranches; in selecting sites for roads, ponds,
buildings, and other structures; and in judging
the suitability of tracts of land for farming,
industry, and recreation.

Locating Soils

All the soils of the Rio Grande County Area
are shown on the detailed map at the back of
this publication. This map consists of many
sheets made from aerial photographs. Each
sheet is numbered to correspond with a number
on the Index to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Mapping Units’ can be used
to find information. This guide lists all the soils
of the area in alphabetic order by map symbol
and gives the capability classification of each.
It also shows the page where each soil is de-
scribed and the page for the range site in which
the soil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the

text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitability.
For example, soils that have a slight limitation
for a given use can be colored green, those with
a moderate limitation can be colored yellow, and
those with a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the capability units and the range
sites.

Game managers, sportsmen, and others can
find information abont soils and wildlife in the
section “Wildlife.” :

Ranchers and others can find, under “Range,”
groupings of the soils according to their suit-
ability for range, and also the names of many
of the plants that grow on each range site.

Community planners and others can read
about soil properties that affect the choice of
sites for picnic areas, camp sites, and other
recreational uses of the soils in the section
“Recreation.”

Engineers and builders can find, under “Engi-
neering,” tables that contain test data, esti-
mates of soil properties, and information about
soil features that affect engineering practices.

Scientists and others can read about how the
soils formed and how they are classified in the
séeq'(lzion “Formation and Classification of the

oils.”

Necomers in the Rio Grande County Area
may be especially interested in the section
“General Nature of the Area.”
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SOIL SURVEY OF RIO GRANDE COUNTY AREA, COLORADO

By James P. Pannell, James M. Yenter, and Tom S, Bargsten, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in Cooperation With Colorado Agricultural Experiment Station

THE RIO GRANDE COUNTY AREA is along the
west-central part of a broad, high mountain valley.
This is the San Luis Valley, in the south-central part of
the State. The survey area covers about 435 square
miles, or 279,840 acres. It is within Rio Grande County
(see facing page). The eastern part of the survey area,
in the nearly level valley, has an elevation of about
7,600 feet. The western part, in the foothills and moun-
tains of the San Juan Mountain Range, rises to an ele-
vation of about 11,100 feet.

The Rio Grande River crosses the Area from west to
east, and along with its small tributaries, drains the
entire survey area. The eastern part of the survey area
has a high water table. Some areas are very strongly
alkaline.

The climate is dry and cold. The average annual
temperature at Del Norte is 43° F. The lowest recorded
temperature is —26°. The average annual precipitation
at Del Norte is 8.65 inches, and the average snowfall
in the valley is about 35 inches. The average growing
season is about 110 days at Del Norte and about 95
days at Monte Vista.

The Area is crossed from east to west by U.S. High-
way 160. U.S. Highway 285 enters the county from the
north. The Denver and Rio Grande Western Railroad
serves the Area in hauling freight and produce. Del
Norte is the county seat.

The Rio Grande County Area is mainly a farming
area. The principal farm enterprises are livestock and
irrigated crops. Potatoes, barley, alfalfa, oats, and
lettuce are the main crops. Cattle and sheep are the
main livestock.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in the Rio Grande County Area, where they
are located, and how they can be used. The soil scien-
tists went into the county knowing they likely would
find many soils they had already seen and perhaps
some they had not. They observed the steepness, length,
and shape of slopes; the size and speed of streams; the
kinds of native plants or crops; the kinds of rock; and
many facts about the soils. They dug many holes to
expose soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil; it extends from the sur-
face down into the parent material that has not been

changed much by leaching or by the action of plant
roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant.
They classified and named the soils accordmg to nation-
wide, uniform procedures. The soil series and the soil
phase are the categories of soil classification most used
in this survey (10).*

Soxls that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographlc feature near the place where a soil of
that series was first observed and mapped. Alamosa
and Norte, for exarnple are the names of two soil
series. All the soils in the United States having the
same series name are essentially alike in those charac-
teristics that affect their behavior in the undisturbed
landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteris-
tic that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases. The
name of a soil phase indicates a feature that affects
management. For example, Luhon loam, 1 to 3 percent
slopes, is one of two phases 'within the Luhon series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries of the individual soils on aerial photographs. These
photographs show woodlands, bulldlngs field borders,
trees, and other details that help in drawing boundaries
accurately The soil map at the back of this publication
was prepared from aerial photographs.

A mapping unit consists of areas of soil of the same
kind outlined on the map and identified by the same
symbol. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of
some other kind that have been seen within an area
that is domlnantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. One

"1 Ttalic numbers in parentheses refer to Literature Cited, p. 87.
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such kind of mapping unit is soil complexes and is
shown on the soil map of the Rio Grande County Area.

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each area of a com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are
about the same in all areas. Generally, the name of a
soil complex consists of the names of the dominant

soils, joined by a hyphen. Norte-Dunul complex is an’

example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil
series. These places are shown on the soil map and are
described in the survey, but they are called land areas
and are given descriptive names. Rock outcrop is an
example, .

While a soil survey is in progress, soil scientists
take soil samples needed for laboratory measurements
and for engineering tests. Laboratory data from the
same kinds of soil in other places are also assembled.
Data on yields of crops under defined practices are
assembled from farm records and from field or plot
experiments on the same kinds of soil. Yields under
defined management are estimated for all the soils.

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants, and
as material for structures, foundations for structures,
or covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permeabil-
ity of the soil or its high water table. They see that
streets, road pavements, and foundations for houses
are cracked on a named kind of soil and they relate
this failure to the high shrink-swell potential of the
soil material. Thus, they use observation and know-
ledge of soil properties, together with available
research data, to predict limitations or suitability of
soils for present and.potential uses.

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil
scientists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They then
adjust the groups according to the results of their
studies and consultation. Thus, the groups that are
finally evolved reflect up-to-date knowledge of the soils
and their behavior under current methods of use and
management,

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in the survey area. A
soil association is a landscape that has a distinctive
pattern of soils in defined proportions. It typically
consists of one or more major soils and at least one
minor soil, and it is named for the major soils. The
soils in an association can occur in other associations,
but in different patterns.

A map showing soil associations is useful to people
who want to have a general idea of the soils in a survey
area, who want to compare different parts of that
area, or who want to locate large tracts that are suit-
able for a certain kind of land use. Such a map is a use-
ful general guide for broad planning on a watershed, a
wooded tract, or a wildlife area or for broad planning
of recreational facilities, community developments and
such engineering works as transportation corridors.
It is not a suitable map for detailed planning for man-
agement of a farm or field or for selecting the exact
location of a road or building or other structure,
because the soils within an association ordinarily vary
in slope, depth, stoniness, drainage, and other charac-
teristics that affect their management.

The soil associations in this survey area are des-
cribed on the pages that follow.

The soil associations in this survey area have been
grouped into general kinds of landscapes for broad
interpretative purposes. Each of the broad groups and
the soil associations are described on the following

pages.

Nearly Level and Very Gently Sloping Seils in
the Valley

The soils in this group are excessively drained to
poorly drained, shallow to deep, and coarse textured
to moderately fine textured. Elevations are mainly
7,600 to 8,300 feet. The annual precipitation is 7 to 11
inches, and the frost-free season is 90 to 105 days. The
six soil associations in this group make up about 63
percent of the survey area.

1. Gunbarrel-Mosca-San Luis association

Nearly level, well drained to poorly drained, coarse
textured and moderately coarse textured soils that are
20 to 60 inches deep over sand and gravel; on low allu-
vial fans and old flood plains

This association is in the northeastern and east-cen-
tral part of the survey area. The landscape is one of
nearly level, low alluvial fans and old flood plains. The
soils formed in alluvium. Elevation is about 7,600 to
7,700 feet. The annual precipitation is about 7 inches,
the mean annual air temperature is about 41° F, and
the frost-free season is 90 to 100 days. The native vege-
tion is greasewood, rabbitbrush, alkali sacaton, and
saltgrass.

This association makes up about 7 percent of the
Area. It is about 45 percent Gunbarrel soils, 30 percent
Mosca soils, 20 percent San Luis soils, and 5 percent
Norte and Quamon soils, both of which are north of the
Rio Grande, and Arena soils, which are south of the
Rio Grande. :

Gunbarrel soils are deep and coarse textured. They
have a high water table during most of the year. They
are 30 to 60 inches deep over sand and gravel.

Mosca soils are deep and have a coarse textured sur-
face layer and a moderately coarse textured subsoil.
They are seeped from irrigation and have a high water
table part of the year. They are 30 to 40 inches deep
over sand and gravel.
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San Luis soils have a moderately coarse textured
surface layer and a moderately fine textured subsoil.
They are saline and alkali and have a high water table.
They are 20 to 40 inches deep over sand and gravel.

This association is used mainly for irrigated crops,
chiefly potatoes, small grain, and alfalfa. Areas that are
not farmed are used as range.

2. Norte-Quamon-San Arcacio association

Nearly level, moderately well drained to somewhat ex-
cesstvely dramed, moderately coarse textured soils that
are 15 to 40 inches deep over sand and gravel; on broad
alluvial fans and old flood plains

This association is in the northeastern part of the
survey area, at the lower end of broad alluvial fans and
gld flood plains. The soils formed in alluvium. Elevation
is about 7,600 to 7,700 feet. The annual precipitation is
about 7 inches, the mean annual air temperature is
about 41° F, and the frost-free season is 90 to 100 days.
In nonfarmed areas the vegetation is mainly blue
grama, Indian ricegrass, and low rabbitbrush.

This association makes up about 13 percent of the
Area. It is about 60 percent Norte soils, 25 percent
Quamon soils, and 15 percent San Arcacio soils.

Norte soils have a gravelly, moderately coarse tex-
tured surface layer and gravelly underlying layers.
They are 24 to 40 inches deep over sand and gravel. A
seasonal high water table occurs at a depth of about 36
to 60 inches.

Quamon soils have a gravelly, moderately coarse
textured surface layer and gravelly underlying layers.
They are 15 to 25 inches deep over sand and gravel. A
seasonal high water table occurs at a depth of 36 to 60
inches.

San Arcacio soils have a moderately coarse textured
surface layer and a moderately fine textured subsoil.
They are 20 to 40 inches deep over sand and gravel, A
seasonal water table occurs at a depth of 36 to 60
inches,

This association is used mainly for irrigated crops,
chiefly potatoes, small grain, alfalfa, and vegetables. It
is an important potato-producing area. Small areas
that are not farmed are used as range.

3. Torrifluvents-Torsido-Alamosa association

Nearly level to very gently sloping, excessively drained
to poorly drained, moderately coarse textured to moder-

ately fine textured soils that are 10 to 60 inches deep -

over sand and gravel; on flood plains, alluvial fans, and
terraces

This association is along the Rio Grande River and
Rock Creek. The landscape is one of nearly level flood
plains and nearly level or very gently sloping alluvial
fans and terraces. The soils formed in mixed alluvium.
Eleyat;on is about 7,600 to 8,300 feet. The annual pre-
cipitation is 7 to 11 inches, the mean annual air tem-
perature is about 41° F, and the frost-free season is
90 to 105 days. The native vegetation is cottonwoods
and willows along the Rio Grande and sedges, rushes,
tufted hairgrass, slender wheatgrass, and alkali sacaton
In meadows.

This association makes up about 16 percent of the
Area. It is about 25 percent Torrifluvents, 23 percent

Torsido soils, 15 percent Alamosa soils, and 37 percent
Gerrard, Shawa, Schrader, Vastine, Mishak, and Acasco
soils and Typic Fluvaquents. .

The nearly level Torrifluvents are on flood plains
bordering the Rio Grande. They are excessively drained
in most places. They have a moderately coarse textured
to medium textured surface layer and underlying layer.
They are about 10 to 20 inches deep over sand and
gravel. They are subject to flooding late in spring and
early in summer.

The nearly level or very gently sloping Torsido soils
are on alluvial fans and terraces, They are poorly
drained. They have a moderately fine textured surface
layer and subsoil. Areas that have not been plowed have
a medium surface layer. The depth to sand and gravel
is 20 to 40 inches. Depth to the seasonal high water
table is about 12 to 24 inches.

The deep, nearly level Alamosa soils are on flood
plains. They are poorly drained or somewhat poorly
drained. They have a medium textured surface layer
and a moderately fine textured subsoil. The water table
is about 12 to 36 inches below the surface. Some areas
are subject to flooding late in spring and early in sum-
mer,

This association is used for irrigated meadow, small
grain, and alfalfa and for range and wildlife.

4. Zinzer-San Arcacio-Villa Grove association

Nearly level, well drained, moderately coarse textured
to moderately fine textured soils that are 20 to more
than 60 inches deep over sand and gravel; on broad
alluvial fans

This association is at the lower end of broad alluvial
fans. It occurs as two areas, one in the southeastern
part of the survey area and one just to the south of
Monte Vista. The soils formed in alluvium. Elevation is
7,600 to 7,800 feet. The annual precipitation is about 7
inches, the mean annual air temperature is about 40° F,
and the frost-free season is 90 to 100 days. The native
vegetation is alkali sacaton, saltgrass, greasewood, and
rabbitbrush.

This association (fig. 1) makes up about 9 percent of
the Area. It is about 45 percent Zinzer soils, 30 percent
San Arcacio soils, 20 percent Villa Grove soils, and 5
percent Arena, Acacio, and Laney soils.

Zinzer soils are deep. They have a medium textured
surface layer and medium textured underlying layers.
Many areas are seeped from irrigation and have a sea-
sonal water table at a depth of about 24 to 60 inches.
Seeped areas are saline.

San Arcacio soils have a medium textured or moder-
ately coarse textured surface layer and a moderately
fine textured subsoil. They are 20 to 40 inches deep over
sand and gravel. Many areas are seeped from irrigation
and have a seasonal water table at a depth of 20 to 48
inches. Seeped areas are saline.

Villa Grove soils are deep and have a moderately fine
textured surface layer and subsoil. Many areas are
seeped from irrigation and have a seasonal water table
at a depth of 24 to 60 inches. Seeped areas are saline.

This association is used for irrigated crops and for
range. Small grain, alfalfa, potatoes, and vegetables are
the chief crops.
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Figure 1.—Pattern of soils and parent material in Zinzer-San Arecacio-Villa Grove association.

5. Hooper-Arena-San Luis association

Nearly level, well drained to poorly drained, moderately
fine textured to coarse textured, alkali soils that are 20
to more than 60 inches deep over sand and gravel; on
alluvial fans and old flood plains

This association is in the southeastern part of the
survey area, at the lower end of alluvial fans and on old
flood plains on the valley floor. The soils formed in
mixed alluvium. Elevation is 7,600 to 7,800 feet. The
annual precipitation is about 7 inches, the mean annual
air temperature is about 41° F, and the frost-free sea-
son is 90 to 100 days. The vegetation in nonirrigated
areas is greasewood, rabbitbrush, alkali sacaton, and
saltgrass.

This association makes up about 4 percent of the
Area. It is about 40 percent Hooper soils, 35 percent
Arena soils, 20 percent San Luis soils, and 5 percent
Villa Grove, Mishak, and Alamosa soils.

Hooper soils are on old flood plains. They have a
moderately fine textured to coarse textured surface
layer and a moderately fine textured to fine textured
subsoil. They are 20 to 40 inches deep over sand and
gravel, They are highly alkali. The moderately fine
textured surface layer is dispersed and water pene-

trates very slowly. The water table occurs at a depth of
about 48 to 60 inches.

The deep Arena soils are on old flood plains and at
the lower end of alluvial fans. They have a medium
textured layer and medium textured underlying layers
that are stratified. A duripan occurs at a depth of 20 to
40 inches. The soils are highly alkali and are also saline,
The water table occurs at a depth of about 12 to 60
inches.

San Luis soils are on flood plains of the valley floor.
They have a moderately coarse textured surface layer
and a moderately fine textured subsoil. They are 20 to
40 inches deep over sand and gravel. They are saline
and alkali. The water is at a depth of 24 to 60 inches.

This association is used mainly for range, irrigated
meadow, and wildlife. Some small areas are used for
irrigated crops. '

6. Dunul-Platoro-Graypoint association

Nearly level to very gently sloping, well drained to
excesstvely drained, moderately coarse textured to med-
tum textured, cobbly soils that are 10 to 40 inches deep
over gravel and cobbles; on alluvial fans and terraces

This association is in the north-central and south-
central parts of the survey area. The landscape is one
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of nearly level or very gently sloping alluvial fans and
terraces. The soils formed in alluvium. Elevation is
about 7,600 to 8,000 feet. The annual precipitation is
about 7 or 8 inches, the mean annual air temperature
is about 41° F, and the frost-free season is 90 to 105
days. The native vegetation is blue grama, Indian rice-
grass, ring muhly, low rabbitbrush, and snakeweed.

This association makes up about 14 percent of the
Area. It is about 50 percent Dunul soils, 20 percent
Platoro soils, 15 percent Graypoint soils, and 15 percent
mainly Derrick, Norte, and Quamon soils.

The nearly level Dunul soils are at the upper end of
alluvial fans. They are cobbly and moderately coarse
textured. They are 10 inches deep over gravel and
cobbles.

The nearly level or very gently sloping Platoro soils
are on alluvial fans and terraces. They have a medium
textured surface layer and a moderately fine textured
subsoil. They are 20 to 40 inches deep over gravel and
cobbles.

The nearly level Graypoint soils are at the upper end
of alluvial fans. They are gravelly and have a moder-
ately coarse textured surface layer and a moderately
fine textured subsoil. They are 10 to 20 inches deep over
gravel and sand.

This association is used for irrigated crops and for
range. Potatoes, small grain, and alfalfa are the chief
Crops.

Very Gently Sloping to Steep Soils on the
Foothills and Mountains

The soils in this group are well drained and some-
what excessively drained, shallow to deep, and medium
textured or moderately coarse textured. Elevations are
mainly 7,700 to 11,100 feet. The annual precipitation
is 8 to 20 inches, and the frost-free season is 60 to 115
days. The three soil associations in this group make up
about 37 percent of the survey area.

7. Luhon-Garita-Travelers association

Very gently sloping to moderately steep, well drained
to somewhat excessively drained, medium textured to
moderately coarse textured, deep to shallow, cobbly and
stony soils on alluvial fans, foothills, and mesas

This association is in the western and northwestern
parts of the Area. The landscape is one of very gently
sloping to moderately steep alluvial fans, foothills, and
mesas. Many gullies have formed in the steeper hills
and in valley bottoms. The soils formed in mixed allu-
vium and in residuum weathered from basalt. Elevation
is 7,700 to 8,800 feet. The annual precipitation is about
8 or 9 inches, the mean annual air temperature is about
41° to 43° F, and the frost-free season is 90 to 115 days.
The vegetation is winterfat, low rabbitbrush, blue
grama, Indian ricegrass, ring muhly, and snakeweed.

This association (fig. 2) makes up 27 percent of the
Area. It is about 35 percent Luhon soils, 30 percent
Garita soils, 25 percent Travelers soils, and 10 percent
Stunner, Monte, and Platoro soils and Rock outcrop.

Luhon soils are on alluvial fans and valley-fill side
slopes. They are deep and very gently sloping to gently
sloping. They have a medium textured surface layer

and underlying layers and a layer of high lime concen-
tration.

Garita soils are on alluvial fans and foothills. They
are deep, cobbly and gravelly, and very gently sloping
to moderately steep. They have a medium textured sur-
face layer and underlying layer and a layer of high lime
concentration.

Travelers soils are on foothills and mesas. They are
gently sloping to moderately steep and are shallow over
basalt. The surface layer is stony and medium textured
to moderately coarse textured, and the subsoil is me-
dium textured. Bedrock is at a depth of 10 to 20 inches.

This association is used for range, irrigated small
grain and alfalfa, and wildlife.

8. Celeste-Tolman-Empedrado association

Gently sloping to moderately steep, well drained to
somewhat excessively drained, medium textured, shal-
low to deep, stony and nonstony soils on foothills and
mountains

This association is in the western part of the survey
area. The landscape is one of gently sloping to moder-
ately steep foothills and mountainsides. The soils
formed mostly in residuum weathered from rhyolite,
andesite, and latite. Elevation is 8,000 to 9,200 feet. The
annual precipitation is about 12 inches, the mean
annual air temperature is about 41° to 43° F, and the
frost-free season is about 80 to 100 days. The vegeta-
tion is pinon trees, western wheatgrass, blue grama,
mountain muhly, junegrass, and currant.

This association makes up about 5 percent of the
Area. It is about 40 percent Celeste soils, 25 percent
Tolman soils, 20 percent Empedrado soils, and 15 per-
cent mainly Jodero and Travelers soils and Rock out-
crop.

The shallow, sloping to moderately steep Celeste soils
are on mountainsides. The have an extremely stony,
medium textured surface layer. Bedrock is at a depth
of 10 to 20 inches.

The shallow, moderately steep Tolman soils are on
foothills. They have a very stony, medium textured
layer and a moderately fine textured subsoil. Bedrock
is at a depth of 10 to 20 inches.

The deep, gently sloping to sloping Empedrado soils
are on foothills. They have a medium textured surface
layer and a moderately fine textured subsoil. In places,
weathered rhyolite occurs at a depth of 40 to 60 inches.

This association is used for range, wildlife, and wood-
land. Wooded areas provide fenceposts and firewood.

9. Seitz-Embargo-Fulcher association

Gently sloping to steep, well drained, medium textured,
deep to moderately deep, stony and cobbly soils on
mountains and alluvial fans

This association is in the southwestern part of the
survey area. The landscape is one of gently sloping to
steep mountainsides and gently sloping or sloping allu-
vial fans. The soils formed in colluvium, alluvium, and
residuum. Elevation is about 8,300 to 11,100 feet. The
annual precipitation is 15 to 20 inches, the mean annual
air temperature is 34° to 40° F, and the frost-free
season is 60 to 90 days. The native vegetation is Engel-
mann spruce, Douglas-fir, aspen, currant, Arizona fes-
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Figure 2.—Pattern of soils and parent material in Luhon-Garita-Travelers association.

cue, mountain muhly, Parry oatgrass, junegrass, and
rabbitbrush. )

This association makes up about 5 percent of the
Area. It is about 45 percent Seitz soils, 25 percent
Embargo soils, 20 percent Fulcher soils, and 10 percent
Tolman and Empedrado soils and Rock outcrop. Seitz
soils are in wooded areas. Embargo and Fulcher soils
are in open parks and on grassy slopes.

The deep, moderately steep and steep Seitz soils are
on wooded mountainsides. They have a medium tex-
tured surface layer and a fine textured subsoil. They
are very stony on the surface and throughout the pro-
file.

The moderately deep, moderately steep Embargo
soils are on mountainsides. They have a medium tex-
tured surface layer and a fine textured subsoil. They
are very stony on the surface and throughout the pro-
file. Bedrock is at a depth ranging from 20 to 40 inches.

The deep, gently sloping or sloping Fulcher soils are
on alluvial fans and the lower part of mountainsides.
They have a medium textured surface layer and a fine
textured subsoil. They are cobbly on the surface and
throughout the profile.

This association is used for woodland, wildlife, rec-
reation, and range.

Descriptions of the Soils

This section describes the soil series and mapping
units in the Rio Grande County Area. Each soil series
is described in detail, and then, briefly, each mapping
unit in that series. Unless it is specifically mentioned
otherwise, it is to be assumed that what is stated about
the soil series holds true for the mapping units in that
series. Thus, to get full information about any one
mapping unit, it is necessary to read both the descrip-
tion of the mapping unit and the description of the soil
series to which it belongs. :

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile, The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
those who need to make thorough and precise studies
of soils. Color terms in the brief description are for
moist soil. Color terms in the more detailed profile de-
scriptions are for dry soil unless otherwise stated. The
profile described is representative for mapping units in
that series. If the profile of a given mapping unit dif-
fers from the one described for the series, differences
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TABLE 1.—Approximale acreage and proportionate extent of the soils

Soil Acres Percent Soil Acres Percent

Acacio sandy loam_ _ _______________._______ 552 0.2 | Quamon gravelly sandy loam________________ 9,081 3.2
Acascoclay Yoam. ____ ______________.__.___ 2,504 .9 I Rock outerop. . ._i__ 2,447 .9
Alamosa loam. _ . __________________________ 3,494 1.2 | San Arcacio sandy loam.__________________.__ 10,443 3.7
Alamosa loam, saline_ ______________________ 819 .3 | San Arcacio sandy loam, saline__..__________. 3,589 1.3
Arena loam_ ___ ___________________._____.. 2,513 .9 | San Arcacio loam______________.___________ 2,999 1.1
Arena loam, drained ________________________ 711 .3 | San Luis sandy loam._ _ . ____________________ 2,894 1.0
Celeste-Rock outerop complex, 5 to 25 percent San Luis sandy loam, drained________________ 838 .3

slopes_ ... 7,901 2.8 | San Luis-Quamon complex_ _____________ P 1,295 )
Derrick cobbly loam_______._____________.__ 3,456 1.2 | Schrader sandy loam_______________________ 3,046 1.1
Dunul cobbly sandy loam___________________ 17,335 6.2 | Seitz very stony loam, 20 to 65 percent slopes.___ 7,720 2.8
Embargo very stony loam, 10 to 25 percent Shawa loam, 0 to 1 percent slopes.___._____._ 3,884 1.4

slopes. - . o _.__ 3,008 1.1 | Shawa loam, 1 to 3 percent slopes._____.__._ ‘__ 724 .3
Fulcher cobbly loam, 3 to 10 percent slopes._ __ _ _ 2,570 .9 || Stunner loam, 1 to 3 percent slopes__._________ 3,617 1.3
Garita cobbly loam, 1 to 3 percent slopes_______ 1,228 .4 | Stunner loam, 3 to 6 percent slopes_________.__ 780 .38
Garita cobbly loam, 3 to 25 percentslopes______ 13,632 4.9 | Terrace escarpments___.____________________ 619 .2
Gerrard loam__________________________.___ 2,675 1.0 | Tolman-Empedrado complex, 3 to 25 percent
Gravel pits_____________ ... 267 1 slopes_ . 9,834 3.5
Graypoint gravelly sandy loam______________ 4,074 1.4 | Torsidoclay loam____________ . _._.__ 6,007 2.2
Gunbarrel loamy sand_ _____________________ 6,207 2.2 | Travelers very stony sandy loam, 3 to 25 per-
Hooper loamy sand.__._____________________. 2,732 1.0 cent slopes_ . __________________. I 6,188 2.2
Hooper elay loam. ___________________ .. __ 1,314 .5 | Travelers-Garita complex, 5 to 25 percent
Jodero loam_____________________________.. 2,199 .8 slopes . - . .o 18,249 6.5
Laney loam._ __ ______ ... 781 .8 || Typic Fluvaquents_. _____________________... 2,713 1.0
Luhon loam, 1 to 3 percent slopes____________ 16,097 5.7 | Typic Torrifluvents. _ . _ . __________________ 9,738 3.5
Luhon loam, 3 to 6 percent slopes._._________ 6,664 2.4 { Vastineloam_ ______________________. ___._. 904 .3
Marsh____ ... 1,114 .4 | Villa Grove sandy clay loam______.__._____.__ 1,390 )
Mishak loam_____________________________. 1,723 .6 | Villa Grove sandy clay loam, saline________.__ 2,408 .9
Monte loam, 0 to 1 percent slopes__._________ 2,056 A Zinzer Yoam o _ . 3,827 1.8
Monte loam, 1 to 3 percent slopes._.__________ 4,208 1.5 | Zinzer loam, saline_ . _______________________ 5,559 2.0
Moseca loamy sand_ ______________________.. 5,017 1.8 Water areas, ponds, lakes, river____________ 2,427 .9
Norte gravelly sandy loam__________________ 28,282 10.1 Miscellaneous, sewage lagoons, city dumps._ _ 80 M
Norte-Dunul complex___._______ . ___________ 4,845 1.7
Platoro loam, 0 to 1 percent slopes_ __________ 5,312 1.9 Total ... 279,840 100.0
Platoro loam, 1 to 3 percent slopes_ __________ 1,190 4

! Less than 0.05 percent.

are stated in describing the mapping unit, or they are
differences that are apparent in the name of the map-
ping unit.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Typic Fluvaquents, for example, does not belong
to a soil series, but nevertheless, is listed in alphabetic
order along with the soil series.

Preceding the name of the mapping unit is a symbol.
This symbol identifies the mapping unit on the detailed
soil . map. Listed at the end of each description of a
mapping unit is the capability unit and range site to
which the mapping unit has been assigned. The page
for the description of each capability unit or range
site can be found be referring to the “Guide to Mapping
Units” at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary at the
end of this survey, and more detailed information about
the terminology and methods of soil mapping can be
obtained from the Soil Survey Manual (12).

Acacio Series

The Acacio series consists of deep, well drained soils.
These soils formed in loamy alluvium on slightly ele-
vated ridges of alluvial fans. Slopes are 0 to 1 percent.

Elevation is 7,600 to 7,700 feet. Natural vegetation is
dominantly rabbitbrush, greasewood, alkali sacaton,
and saltgrass. The average annual precipitation is
about 7 inches, the mean annual air temperature is
about 41° 'F, and the frost-free season is 90 to 100 days.
In a representative profile the surface layer is dark
grayish brown sandy loam about 4 inches thick. The
subsoil is dark brown clay loam about 8 inches thick.
The substratum is about 18 inches of pale brown loam
over brown sandy clay loam that extends to a depth
of 60 inches or more, .
Permeability is moderate, and the available water
capacity is high. Reaction ranges from mildly alkaline
to moderately alkaline. The effective rooting depth is
more than 60 inches.
These soils are used for irrigated crops and range.
Representative profile of Acacio sandy loam, 2,140
feet south and 100 feet west of the northeast -corner
sec.24, T.37TN.,R.8 E.

A1—0 to 4 inches; light brownish gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) moist; weak
very fine granular structure; soft, very friable;
mildly alkaline; abrupt smooth boundary.

B2t—4 to 12 inches; brown (10YR 5/3) clay loam, dark
brown (10YR 4/3 moist; moderate medium sub-
angular blocky structure; slightly hard, friable;
thin nearly continuous clay films on peds; few
gypsum crystals; calcareous; mildly alkaline; clear
smooth boundary.
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Cleacs—12 to 30 inches; very pale brown (10YR 7/3) loam,
pale brown (10YR 6/3) moist; very weak medium
subangular blocky structure; slightly hard, friable;
approximately 10 percent gypsum present in
crystals and seams; visible calcium carbonate as
soft masses and in seams; calcareous; moderately
alkaline; clear smooth boundary.

C2cs—30 to 60 inches; pale brown (10YR 6/3) sandy clay
loam, brown (10YR 5/3) moist; massive, slightly
hard, very friable; approximately 2 percent gyp-
sum occurring mainly as crystals; calcareous;
moderately alkaline.

The A horizon is 4 to 8 inches thick. The B2t horizon is
6 to 10 inches thick and is clay loam or sandy clay loam.
The content of gypsum ranges from 6 to 30 percent and
generally is within 20 inches of the surface. The Ces
horizon is 10 to 30 inches thick. In some small areas the soil
is underlain by sand and gravel below a depth of 48 inches.
Salinity ranges from low to moderate.

Aa—Acacio sandy loam. This nearly level soil occu-
pies small areas on slightly elevated ridges at the lower
end of alluvial fans in the southeastern part of the
Area. Siopes are 0 to 1 percent. ' .

Included with this soil in mapping are small areas
where high concentrations of gypsum occur within 10
inches of the surface, especially in leveled fields and
areas where-the surface layer is sandy clay loam. Also
included are areas of Zinzer loam and small areas of
Villa Grove sandy clay loam, which make up about
10 percent of the unit, and some areas where salinity
is moderate to high because of the salts seeped from
irrigation.

Runoff is slow. The hazard of soil blowing is slight
to moderate. .

This soil is used for irrigated alfalfa, small grain,
potatoes, and other vegetables: Some areas are used
for range. Capability unit IIIs-1. irrigated,. VIIs-3
nonirrigated; Salt Flats range site.

Acasco Series

The Acasco series consists of poorly drained or some-
what poorly drained soils 20 to 36 inches deep over
sand and gravel. These soils formed in loamy alluvium
on alluvial fans. Slopes are 0 to 1 percent. Elevation is
7,600 to 7,800 feet. Natural vegetation is dominantly
sedges, rushes, and reed grasses. The average annual
precipitation is about 7 inches, the mean annual air
temperature is about 41° F, and the frost-free season
is 90 to 100 days. ] S

In a representative profile the surface layer is very
dark brown heavy clay loam about 14 inches thick. It
is mottled with dark yellowish brown in the lower part.
The subsoil is dark grayish brown gravelly heavy clay
loam about 10 inches thick. It is mottled with dark
yellowish brown. Below this is sand and gravel that
extends to a depth of 60 inches or more. '

_Permeability is slow, and the available water capa-
city is moderate. Reaction is neutral. The effective root-
ing depth is 20 to 86 inches. The water table is 2 to 3
feet below the surface in summer and drops to 4 to 5
feet in winter, In some small areas the soils are slightly
saline.

These soils are used for irrigated meadow, irrigated
crops, and range. '

Representative profile of Acasco clay loam, 1,300
feet south and 1,200 feet east of the northwest corner
sec. 1, T.37N.,R.TE.

Ap—o0 to 6 inches; grayish brown (10YR 5/2) heavy clay
loam, very dark brown (10YR 2/2) moist; mode-
rate medium granular structure; soft, very friable;
10 percent gravel; neutral; clear wavy boundary.

Al2g—6 to 14 inches; grayish brown (10YR 5/2) heavy
clay loam, very dark brown (10YR 2/2) moist;
common medium distinct mottles of dark yellowish
brown (10YR 4/4) moist; weak medium_sub-
angular blocky structure parting to moderate
medium granular; slightly hard, friable; 10 percent
gravel; neutral; gradual wavy boundary.

B2g—14 to 24 inches; light brownish gray (10YR 6/2)
gravelly heavy clay loam, dark grayish brown
(10YR 4/2) moist; many large prominent mottles
of dark yellowish brown (10YR 4/4) and dark gray
(2.5Y 4/1) moist; weak medium subangular blocky
structure; hard, friable; 20 percent gravel; neu-
tral; diffuse wavy boundary.

11C—24 to 60 inches; sand and gravel.

The A horizon is very dark brown to black. The B2g
horizon is gravelly, dark grayish brown to black heavy
clay loam or light clay. The content of gravel and cobbles
ranges from 5 to 15 percent in the A horizon and from 10
to 30 percent in the B2g horizon.

Ac—Aecasco clay loam. This nearly level soil oceurs
as large areas near natural drainageways on alluvial
fans, mainly in the south-central part of the Area.
Slopes are 0 to 1 percent.

Included with this soil in mapping are small areas
where the soil is shallower over sand and gravel and
has more gravel in the profile than is described as
representative of the series. Also included are areas of
Alamosa loam, which make up about 5 percent of the
mapping unit.

Runoff is slow. The erosion hazard is slight.

This soil is used for irrigated meadow and.irrigated
alfalfa, barley, and oats. Some areas are used as range.
Capability units IVw-1 irrigated, Vw-1 nonirrigated;
Wet Meadow range site.

Alamosa Series

The Alamosa series consists of deep, poorly drained
or somewhat poorly drained soils. These soils formed
in loamy alluvium on flood plains. Slopes are 0 to 1 per-
cent. Elevation is 7,600 to 8,000 feet. Natural vegeta-
tion is dominantly sedges, rushes, tufted hairgrass, and
slender wheatgrass. Saline areas also have alkali saca-
ton. The average annual precipitation is about 7 inches,
the mean annual air temperature is about 41° F, and
the frost-free season is 90 to 105 days.

In a representative profile the surface layer is very
dark brown loam about 9 inches thick. The subsoil is
very dark brown silty clay loam and black clay loam
about 30 inches thick. It is mottled with yellowish
brown in the lower part. The substratum is about 9
inches of very dark grayish brown sandy clay loam
mottled with yellowish brown over sand and gravel
that extends to a depth of 60 inches or more,

Permeability is moderately slow, and the available
water capacity is mainly high. In saline areas the avail-
able water capacity is moderate or high. Reaction
ranges from neutral to moderately alkaline. The effec-
tive rooting depth is 40 to 60 inches. The water table is
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about 1 foot below the surface late in spring and in
summer and drops to about 4 feet in winter.

These soils are used for irrigated meadow, irrigated
crops, and range.

Representative profile of Alamosa loam, 1,180 feet
north and 140 feet west of the southeast corner sec.
36, T.39N.,,R.8E.

Al1—0 to 9 inches; grayish brown (10YR 5/2) loam, very
dark brown (10YR 2/2) moist; moderate fine
granular structure; soft, friable; slightly calcare-
ous; neutral; clear smooth boundary.

B1—9 to 13 inches; grayish brown (10YR 5/2) silty clay
loam, very dark brown (10YR 2/2) moist; mode-
rate medium subangular blocky structure; slightly
hard, friable; thin nearly continuous clay films on
peds; slightly calcareous; mildly alkaline; clear
smooth boundary.

B2tg—13 to 28 inches; gray (10YR 5/1) clay loam, black
(10 YR 2/1) moist; few fine distinct yellowish
brown (10YR 5/6) mottles; weak coarse prismatic
structure parting to moderate medium subangular
blocky; hard, friable; noncalcareous; thin nearly
continuous clay films on peds; mildly alkaline;
clear smooth boundary.

B3g—28 to 39 inches; gray (10YR 5/1) clay loam, black
(10YR 2/1) moist; common medium distinet yel-
lowish brown (10YR 5/6) mottles; moderate
medium subangular blocky structure; hard, friable;
moderately alkaline; clear smooth boundary.

Clg—39 to 48 inches; light brownish gray (10YR 6/2)
sandy clay loam; very dark grayish brown (10YR
3/2) moist; common medium distinct yellowish
brown (10YR 5/6) mottles; massive; hard, firm;
moderately alkaline; clear smooth boundary.

IIC2—48 to 60 inches; sand and gravel.

The A horizon is 6 to 10 inches thick and is very dark
grayish brown to black loam to sandy loam. The B horizon
is 20 to 40 inches thick and is heavy loam to sandy clay
loam, clay loam, or silty clay loam. The C1 horizon is clay
loam to sandy loam. Sand and gravel is at a depth of 40
to 60 inches or more. Salinity ranges from none to high.

Am—Alamosa loam. This soil occupies low areas
along the Rio Grande and some of the other major
drainageways. Slopes are 0 to 1 percent. The profile
of this soil is the one described as representative of the
series.

This soil is subject to flooding in spring when runoff
is high from melting snow in the mountains. Areas
that have not been leveled are undulating, and there
are many old river channels, oxbows, and swales. Some
of the lower swales have water in them most of the
year. The water table is generally 12 to 24 inches below
the surface in summer, but drops to 86 to 48 inches in
winter and in drained areas. Salinity is none to slight.

Included with this soil in mapping are many small
areas where the depth to sand and gravel is only 20
to 36 inches. In some leveled areas sand and gravel
bars are exposed. Also included are small saline and
alkali areas generally on higher spots in fields that
are not flooded or irrigated as often as the other soils.
About 15 percent of the mapping unit is included areas
of Gerrard loam, Schrader sandy loam, and Shawa
1oam. Any combination of these included soils can occur
In any one mapped area.

Runoft is slow. The erosion hazard is slight.

This soil is used mainly for irrigated meadow and
crops. Irrigated meadows are either cut for hay or
used for grazing. The chief irrigated crops are alfalfa
and small grain. Some small areas are used as range.

Potatoes and other vegetables are not well suited. Capa-
bility unit IIIw-1 irrigated, Vw-1 nonirrigated; Wet
Meadow range site.

Ao—Alamosa loam, saline. This soil occupies low
areas along the Rio Grande and some of the other
major drainageways. Slopes are 0 to 1 percent. The
profile of this soil is similar to the one described as
representative of the series, but salinity is moderate to
high because of a high water table.

This soil is generally in slightly higher areas than
Alamosa loam and is not flooded or irrigated so often.
It is subject to flooding in many places in spring when
runoff is high from melting snow in the mountains.
The soil is undulating, and there are many old
channels, oxbows, and swales. The water table is gene-
rally at a depth of 24 to 36 inches in summer, but drops
to 36 to 48 inches in winter.

About 10 percent of this unit is included areas of
Alamosa loam that is less saline; 15 percent areas
of Gerard loam, Schrader sandy loam, and Shawa
loam; and some small areas where sand and gravel is
at a depth of 20 to 36 inches. Any combination of these
included soils can occur in any one mapped area.

Runoft is slow. The hazard of erosion is slight.

This soil is used mainly for irrigated meadow and
crops. Irrigated meadows are cut for hay or used for
grazing. The chief irrigated crops are small grain and
alfalfa. Some areas are used for range. Potatoes and
other vegetables are not suited because of salinity
and wetness. Capability unit IIIw-2 irrigated, VIw-1
nonirrigated; Salt Meadow range site.

Arena Series

The Arena series consists of deep, poorly drained
soils. These soils formed in loamy alluvium on flood
plains and alluvial fans. Slopes are 0 to 1 percent.
Elevation is 7,600 to 8,000 feet. Natural vegetation is
dominantly greasewood, rabbitbrush, saltgrass, and
alkali sacaton. The average annual precipitation is
about 7 inches, the mean annual air temperature is
about 41° F, and the frost-free season is 90 to 100
days.

In a representative profile the surface layer is gray-
ish brown loam about 7 inches thick. The underlying
material is brown and dark yellowish brown, stratified
fine sandy loam to clay loam about 16 inches thick.
Below this is a light brown duripan about 23 inches
thick over brown sandy loam that extends to a depth
of 60 inches or more. ,

Permeability is slow, and the available water capac-
ity is low. Reaction ranges from strongly alkaline to
very strongly alkaline. The soils are moderately saline
to very highly saline. The effective rooting depth is 16
to 30 inches. The water table is about 18 to 36 inches
below the surface in summer and drops to more than
36 inches in undrained areas.

These soils are used for range, wildlife, and irrigated
crops.

Representative profile of Arena loam, 140 feet north
and 2,400 east of the southwest corner sec. 7, T. 38 N.,
R. 8 E.

Ap—0 to 7 inches; light gray (10YR 7/2) loam, grayish
brown (10YR 5/2) moist; weak fine granular



10 SOIL SURVEY

structure; . slightly ‘hard, friable; strongly cal-
careous; strongly alkaline; clear smooth bound-

ary.

AC—T7 to 18 inches; pinkish gray (7.5YR 6/2) fine sandy
loam, brown (7.5YR 4/2) moist; weak fine blocky
structure; hard, firm; strongly calcareous; strongly
alkaline; clear smooth boundary.

Clcag—13 to 23 inches; light yellowish brown (10YR 6/4)
loam stratified with clay loam and fine sandy loam,
dark yellowish brown (10YR 4/4) moist; many
large prominent yellowish brown (10YR 5/6) and
dark gray (10YR 4/1) mottles; moderate medium
and fine subangular blocky structure; hard, firm;
strongly calcareous; brittle even when moist;
strongly alkaline; about 5 percent gravel; clear
smooth boundary.

C2casi—23 to 46 inches; pink (7.5YR 7/4) and light brown
(7.5YR 6/4) moist; duripan that can be penetrated
with a spade when moist but is difficult to penetrate
when dry; 30 to 70 percent gravel-size cemented
concretions that do not slake in water or acid but
soften after alternate treatment with strong base
and acid; strongly caleareous; clear smooth bound-

ary.
C3g—46 to 60 inches; light brown (7.5YR 6/4) sandy loam,
brown (7.5YR 4/4) moist; massive; hard, friable;
“very strongly calcareous; strongly alkaline; few
fine faint yellowish brown (10YR/ 5/6) mottles.

The A horizon is 4 to 10 inches thick and is loam or fine
sandy loam. In some cultivated areas the A horizon is
light clay loam. Depth to the duripan ranges from 20 to
40 inches. Concretions and cemented layers in the duripan
are % inch to several inches thick, vary in quantity, and
are very hard or extremely hard when dry and very firm
when moist. Exchangeable sodium ranges from 30 to 80
percent. Salinity is moderate to very high.

Ar—Arena loam. This nearly level soil occupies
flood plains and the lower end of alluvial fans, mainly
in the southeastern part of the Area. Slopes are 0 to 1
percent. Salinity is high or very high. The profile of
this soil is the one described as representative of the
series.

About 15 percent of the mapping unit is included
areas of Hooper clay loam, 10 percent San Luis sandy
loam, and 5 percent Zinzer loam. Also included are
small areas of Arena loam, drained.

Runoff is slow. The erosion hazard is slight.

Most of the acreage is used for range and wildlife.
A few small tracts are used for irrigated meadow,
pasture, and crops. Small grain and alfalfa are the only
irrigated crops. Capability unit I1Is—6 irrigated, VIw—4
nonirrigated ; Salt Flats range site.

As—Arena loam, drained. This nearly level soil
occupies flood plains and the lower end of alluvial fans
along the Rio Grande and some major tributaries,
mainly in the southeastern part of the Area. Slopes are
0 to 1 percent. The profile of this soil is similar to the
one described as representative of the series, but it has
been drained and is partly leached of salts. Salinity is
moderate. The water table is generally at a depth of
30 to 60 inches and is highest in summer.

About 10 percent of this unit is included areas of
Zinzer loam and 5 percent areas of Hooper soils and
San Luis sandy loam. Also included are small
undrained areas of Arena loam.

Runoff is slow. The erosion hazard is slight.

Most of the acreage is used for irrigated crops,
chiefly alfalfa and small grain. Some is used for irri-
gated pasture. Some areas are used as range. Capabil-

ity unit ITIs-4 irrigated, VIw-1 nonirrigated; Salt
Flats range site.

Celeste Series

The Celeste series consists of shallow, somewhat
excessively drained soils. The soils formed in loamy
residuum on mountainsides. Slopes are 5 to 25 percent.
Elevation is 8,000 to 9,200 feet. Natural vegetation is
dominantly western wheatgrass, blue grama, mountain
muhly, junegrass, currant, and pinon trees. The aver-
age annual precipitation is about 12 inches, the mean
annual air temperature is about 43° F, and the frost-
free season is 80 to 95 days.

In a representative profile the surface layer is about
4 inches of very dark grayish brown extremely stony
loam over about 10 inches of dark reddish brown loam.
Rhyolite is at a depth of about 14 inches. The soils
are about 50 percent stones throughout.

Permeability is moderate, and the available water
capacity is low. Reaction is mildly alkaline. The effec-
tive rooting depth is 10 to 20 inches.

These soils are used for range and wildlife.

Representative profile of Celeste extremely stony
loam in an area of Celeste-Rock outcrop complex, 5 to
25 percent slopes, in the southern half sec. 26, T.38 N,
R. 6 E.

A11—0 to 4 inches; grayish brown (10YR 5/2) extremely
stony loam, very dark grayish brown (10YR 3/2)
moist; moderate very fine granular structure; soft,
very friable; 50 percent stones; mildly alkaline;
clear smooth boundary. -

A12—4 to 14 inches, reddish gray (5YR 5/2) extremely
stony loam, dark reddish brown (5YR 3/2) moist;
weak medium subangular blocky structure parting
to moderate fine granular; slightly hard, very fri-
able; 50 percent stones; mildly alkaline; abrupt
smooth boundary.

R—14 inches; hard rhyolite bedrock.

The content of stones and cobbles in the A horizon
ranges from 35 to 65 percent. Depth to rhyolite, andesite,
or latite bedrock ranges from 10 to 20 inches. In some
pedons a thin C horizon overlies the bedrock.

CrE—Celeste-Rock outcrop complex, 5 to 25 percent
slopes. This gently sloping to moderately steep map-
ping unit is about 50 percent Celeste extremely stony
loam and 45 percent Rock outerop. It is mainly in
mountainous areas. In many small areas the slope
ranges to 100 percent. There are many narrow valleys
and drainageways. Gullies 3 to 8 feet deep and 3 to 12
feet wide have formed in most of the valleys. These
gullies carry runoff during and after rains. Rock out-
crop consists of exposures of bedrock and vertical cliffs
and escarpments with 10- to 70-foot drops. Many large
boulders are on the slopes below the escarpments.

Included with this unit in mapping are small areas
of Jodero loam in the narrow valleys and small areas
of a very shallow soil, less than 10 inches deep over
bedrock, that is intermingled with the Rock outcrop.
About 5 percent of this unit is included areas of Garita
cobbly loam and Travelers very stony loam.

Runoff is rapid. The hazard of water erosion is high.

This mapping unit is used for range and wildlife. It
is an important habitat for deer. Capability unit VIIs-1
nonirrigated ; Celeste soil in Rocky Foothills range site;
Rock outerop not assigned to a range site.
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Derrick Series

The Derrick series consists of well drained soils 10
to 20 inches deep over gravel and cobbles. These soils
formed in cobbly alluvium on alluvial fans and terraces.
Slopes are 0 to 3 percent. Elevation is 7,600 to 8,200
feet. Natural vegetation is dominantly blue grama, ring
muhly, sand dropseed, and low rabbitbrush. The
average annual precipitation is about 7 inches, the
mean annual air temperature is about 41° F, and the
frost-free season is 90 to 105 days.

In a representative profile the surface layer is dark
grayish brown cobbly loam about 4 inches thick. The
subsoil is dark brown very gravelly clay loam or very
gravelly loam about 18 inches thick. The substratum
is gravel, cobbles, and sand that extend to a depth of
60 inches or more.

Permeability is moderate, and the available water
capacity is low or moderate. Reaction ranges from
neutral to moderately alkaline. The effective rooting
depth is 10 to 20 inches.

These soils are used for range, irrigated crops, and
wildlife.

Representative profile of Derrick cobbly loam, 1,500
feet west of the northeast corner sec. 2, T. 37 N., R.
7TE.

Al1—0 to 4 inches; light brownish gray (10YR 6/2)
cobbly loam, dark grayish brown (10YR 4/2)
moist; moderate fine granular structure; soft, very
friable; 35 percent cobbles and gravel; neutral;
gradual smooth bhoundary.

B2t—4 to 14 inches; brown (7.5YR 5/3) very gravelly clay
loam, dark brown (7.5YR 4/3) moist; weak
medium prismatic structure parting to moderate
fine subangular blocky; hard, friable; thin nearly
continuous clay films on peds and in root channels;
60 percent cobbles and gravel; mildly alkaline;
clear wavy boundary.

B3ca—14 to 17 inches; brown (10YR 5/3) very gravelly
loam, dark brown (10YR 4/3) moist; weak medium
subangular blocky structure; soft, very friable;
few thin patchy clay films on peds; 70 percent
cobbles and gravel; visible secondary calcium car-
bonate occurring as concretions in thin seams and
streaks and as coatings on coarse fragments; cal-
careous; moderately alkaline; gradual wavy bound-

ary.

II1Cca—17 to 60 inches; very gravelly sand; carbonate
coatings on coarse fragments; 60 percent cobbles
and gravel.

The Al horizon is 3 to 6 inches thick and is cobbly loam
to gravelly sandy loam. The B2t horizon is 4 to 12 inches
thick and is very cobbly clay loam in some pedons. The
content of gravel and cobbles,in the A horizon ranges from
35 to 50 percent and from 85 to 70 percent in the B horizon.
Depth to lime ranges from 8 to 30 inches.

De—Derrick cobbly loam. This nearly level or very
gently sloping soil occupies alluvial fans and terraces.
Slopes are 0 to 8 percent. About 15 percent of this unit
is included areas of Graypoint gravelly sandy loam and
1small areas of Platoro loam and Dunul cobbly sandy
oam.

Runoft is slow. The erosion hazard is slight.

This soil is used mainly for range and wildlife. Some
small areas are used for irrigated crops. Capability
unit IVs-1 irrigated, VIIs-7 nonirrigated; Mountain
Outwash range site.

Dunul Series

The Dunul series consists of excessively drained
soils 6 to 10 inches deep over gravel, cobbles, and sand.
These soils formed in cobbly alluvium on alluvial fans.
Slopes are 0 to 1 percent. Elevation is 7,600 to 7,900
feet. Natural vegetation is dominantly blue grama,
Indian ricegrass, snakeweed, and low rabbitbrush. The
average annual precipitation is about 7 inches, the
mean annual air temperature is about 41° F, and the
frost-free season is 90 to 105 days.

In a representative profile the surface layer is dgrk
grayish brown cobbly sandy loam about 10 inches thick.
The underlying material is dark gray very gravelly
sand that extends to a depth of 60 inches or more.

Permeability is rapid, and the available water
capacity is low. Reaction is moderately alkaline. The
effective rooting depth is 6 to 12 inches.

These soils are used for irrigated crops and for
range.

Representative profile of Dunul cobbly sandy loam,
1,500 feet east and 300 feet north of the southwest
corner sec. 18, T.40 N., R. 8 E.

Ap—0 to 10 inches; grayish brown (10YR 5/2) cobbly
sandy loam, dark grayish brown (10YR 4/2)
moist; moderate fine granular structure; soft, very
friable; 35 percent cobbles and 25 percent gravel;
slightly calcareous; moderately alkaline; diffuse
smooth boundary.

C—10 to 60 inches; gray (10YR 5/1) very gravelly sand,
dark gray (10YR 4/1) moist; single grained;
loose; 70 percent gravel and cobbles; calcareous;
moderately alkaline.

The A horizon is 4 to 10 inches thick. It is gravelly sandy
loam in some fields where most of the cobbles have been
removed by rockpicking machinery. The content of gravel
and cobbles in the A horizon ranges from 35 to 70 percent.
The C horizon is very gravelly sand or very cobbly sand.

Dn—Dunul cobbly sandy loam. This nearly level
soil occupies large areas at the upper end of alluvial
fans in the north-central part of the Area. Slopes are
0 to 1 percent. About 20 percent of this unit is included
areas of Quamon gravelly sandy loam and 10 percent
areas of Norte gravelly sandy loam. i

Runoff is slow. The erosion hazard is slight.

If water is available, most of the acreage is used for
irrigated potatoes, small grain, alfalfa, and vegetables.
Some areas are used for.range. Capability unit IVs—1
irrigated, VIIs-7 nonirrigated; Mountain Outwash
range site.

Embargo Series

The Embargo series consists of moderately deep,
well drained soils. These soils formed in residuum
weathered from rhyolite on mountainsides. Slopes are
10 to 25 percent. Elevation is 9,000 to 10,000 feet.
Natural vegetation is dominantly mountain muhly,
Arizona fescue, Parry oatgrass, and needleandthread.
The average annual precipitation is about 16 inches,
the mean annual air temperature is about 36° F, and
the frost-free season is 70 to 90 days.

In a representative profile the surface layer is dark
brown very stony loam about 7 inches thick. The sub-
soil is dark brown very stony loam, clay loam, or clay
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about 27 inches thick. It is about 60 percent stones
and cobbles. Rhyolite is at a depth of about 34 inches.

Permeability is slow, and the available water capac-
ity is low. Reaction ranges from neutral to mildly alka-
line. The effective rooting depth is 20 to 40 inches.

These soils are used for range and wildlife.

Representative profile of Embargo very stony loam,
10 to 25 percent slopes, in the southwest quarter sec.
3, T.37N.,R.6E. :

A1—0 to 7 inches; brown (7.5YR 4/2) very stony loam,
dark brown (7.5YR 3/2) moist; moderate; mode-
rate very fine granular and crumb structure; soft,
‘very friable; 60 percent stones and cobbles; neu-
tral; clear smooth boundary.

B1—7 to 12 inches; brown (7.5YR 4/2) very stony heavy
loam, dark brown (7.5YR 3/2) moist; moderate
fine subangular blocky structure parting to mode-
rate very fine granular; hard, friable, few thin
patchy clay films on peds; 50 percent stones and
cobbles; neutral; clear smooth boundary.

B2t—12 to 30 inches; brown (7.5YR 5/2) very stony clay,
dark brown (7.5YR 4/2) moist; moderate medium
subangular blocky structure parting to strong fine
and very fine subangular blocky; hard, firm; thin
continuous clay films on peds and on the surfaces
of coarse fragments and in root channels; 60
percent stones and cobbles; neutral; gradual wavy
boundary. .

B3—30 to 34 inches; pinkish gray (7.5YR 6/2) very stony
clay loam, dark brown (7.5YR 4/2) moist; weak
medium subangular blocky structure; hard, friable;
few thin patchy clay films on peds and coatings
on some rock fragments; 70 percent stones and
cobbles; mildly alkaline; clear wavy boundary.

R—34 inches; rhyolite bedrock.

In some pedons the BI horizon is clay loam. In some, the

B2t horizon is 15 to 24 inches of heavy clay loam. In others,

part of the B horizon is dark reddish brown. The content

of stones and cobbles ranges from 85 to 75 percent in the

A and B horizons. Depth to rhyolite, andesite, or latite bed-

rock ranges from 20 to 40 inches.

EmE—Embargo very stony loam, 10 to 25 percent
slopes. This moderately steep soil occupies large areas
on mountainsides in the southwestern part of the Area.
About 10 percent of this unit is included areas of Tol-
man very stony loam and 10 percent areas of Emped-
rado loam. Also included are small areas of Rock
outerop.

Runoff is moderate. The erosion hazard is slight.

This soil is used for range and wildlife. Capability
unit VIIs—1 nonirrigated ; Shallow Loam range site.

Empedrado Series

The Empedrado series consists of deep, well drained
soils. These soils formed in residuum weathered from
rhyolite, andesite, and latite on foothills. Slopes are 3
to 15 percent. Elevation is 8,000 to 9,200 feet. Natural
vegetation is dominantly pinon-juniper, western wheat-
grass, and blue grama. The average annual precipita-
tion is about 12 inches, the mean annual air tempera-
ture is about 41° F, and the frost-free season is 90 to
100 days.

In a representative profile the surface layer is very
dark brown loam about 7 inches thick. The subsoil is
very dark brown heavy loam, dark brown light clay
loam, and dark grayish brown sandy clay loam about
17 inches thick. The substratum is dark grayish brown

sandy loam that extends to a depth of 40 inches or
more.

Per_mea'bility is moderate, and the available water
capacity is moderate. Reaction ranges from neutral
in the surface layer to moderately alkaline in the sub-
stratum. The effective rooting depth is 40 to 60 inches.

: These soils are used for range, woodland, and wild-
ife.

Representative profile of Empedrado loam in an
area of Tolman-Empedrado complex, 3 to 25 percent
slopes, in the southeast quarter sec. 1, T.39 N.,, R. 4 E.

A1—0 to 7 inches; dark grayish brown (10YR 4/2) loam,
very dark brown (10YR 2/2) moist; moderate fine
granular structure; soft, very friable; neutral;
clear smooth boundary.

B1—7 to 10 inches; dark grayish brown (10YR 4/2) heavy
loam, very dark brown (10YR 2/2) moist; mode-
rate fine subangular blocky structure parting to
moderate fine granular; slightly hard, very friable;
few thin patchy clay films on peds; neutral; clear
smooth boundary.

B2t—10 to 20 inches; brown (10YR 5/3) light clay loam,
dark brown (10YR 4/8) moist; moderate medium
prismatic structure parting to moderate medium
subangular blocky; hard, friable; thin nearly con-
tinuous clay films on peds and in root channels;
neutral; gradual wavy boundary.

B3—20 to 24 inches; grayish brown (2.5Y 5/2) sandy
clay loam, dark grayish brown (2.5Y 4/2) moist;
weak coarse prismatic structure parting to weak
medium subangular blocky; slightly hard, very
friable; thin patchy clay films on peds; 5 percent
gravel; mildly alkaline; clear wavy boundary.

Cca—24 to 40 inches; light brownish gray (2.5Y 6/2) sandy
loam, dark grayish brown (2.5Y 4/2) moist;
massive; slightly hard, very friable; 5 percent
gravel; visible secondary calcium carbonate occur-
ring as concretions in thin seams and streaks and
as coatings on gravel fragments; calcareous; mode-
rately alkaline.

The Al horizon is 4 to 10 inches thick. The B2t horizon
is 8 to 24 inches thick. The C horizon is sandy loam or
gravelly sandy loam above a depth of 40 inches. Coarse
fragments are gravel, cobbles, and stones, mainly rhyolite.
To a depth of 40 inches, the content of coarse fragments
ranges from 0 to 15 percent. Weathered rhyolite occurs in
many areas at a depth of 40 to 60 inches. Depth to visible
lime ranges from 20 to 40 inches.

Fulcher Series

The Fulcher series consists of deep, well drained
soils. These soils formed in alluvium on alluvial fans
and mountainsides. Slopes are 3 to 10 percent. Ele-
vation is 8,300 to 9,500 feet. Natural vegetation is
dominantly western wheatgrass, junegrass, currant,
and rabbitbrush, The average annual precipitation is
about 15 inches, the mean annual air temperature is
about 40° F, and the frost-free season is 65 to 80 days.

In a representative profile the surface layer is very
dark grayish brown cobbly loam about 11 inches thick.
The subsoil is dark brown cobbly clay loam and cobbly
sandy clay loam about 31 inches thick. The substratum
is dark grayish brown cobbly sandy clay loam that
extends to a depth of 60 inches or more.

Permeability is moderately slow, and the available
water capacity is high. Reaction ranges from mildly
alkaline to moderately alkaline. The effective rooting
depth is more than 60 inches.

These soils are used for range and wildlife.
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Representative profile of Fulcher cobbly loam, 3 to
10 percent slopes, in the northeast quarter sec. 12, T.
37TN,R.6E.

A11—0 to 5 inches; grayish brown (10YR 5/2) cobbly loam,
very dark grayish brown (10YR 3/2) moist; strong
fine crumb structure; soft, very friable; 15 per-
cent cobbles and gravel; mildly alkaline; clear
smooth boundary.

A12—5 to 11 inches; grayish brown (10YR 5/2) cobbly
loam, very dark grayish brown (10YR 3/2) moist;
weak medium subangular blocky structure parting
to strong fine granular; soft, very friable; 35 ]])er-
cent cobbles and gravel; mildly alkaline; clear
smooth boundary.

B1—11 to 17 inches; brown (10YR 5/3) cobbly light clay
loam, dark brown (10YR 3/3) moist; moderate
medium subangular blocky structure parting to
moderate fine subangular blocky; hard, very fri-
able; few thin patchy clay films on peds; 15 per-
cent cobbles; mildly alkaline; gradual wavy bound-

ary.
B2t—17 to 37 inches; brown (10YR 5/3) cobbly heavy clay
loam, dark brown (10YR 4/3) moist; strong

medium angular blocky structure; very hard, very -

firm; moderate continuous clay films on peds and
in root channels; clay films on the underside of
coarse fragments; 15 percent cobbles; mildly alka-
line; clear wavy boundary.

B3ca—37 to 42 inches; pale brown (10YR 6/3) cobbly
sandy clay loam, dark brown (10YR 4/3) moist;
weak medium subangular blocky structure; very
hard, firm; thin patchy clay films on peds and in
root channels; 15 percent cobbles; visible secondary
carbonate occurring as small concretions and as
coatings on cobbles; calcareous; moderately alka-
line; gradual wavy boundary.

Cca—42 to 60 inches; light brownish gray (10YR 6/2)
cobbly sandy clay loam, dark grayish brown (10YR
4/2) moist; massive; hard, friable; 50 percent
cobbles and stones; visible secondary calcium car-
bonate occurring as concretions in thin seams and
streaks and as coatings on coarse fragments; cal-
careous; moderately alkaline.

The A horizon is 7 to 15 inches thick. The B2t horizon is
10 to 25 inches thick and is cobbly heavy clay loam or cob-
bly clay. Above a depth of 40 inches, the content of cobbles
and gravel ranges from 10 to 35 percent. The size and con-
tent of coarse fragments generally increase below 40 inches,
The content of cobbles and stones in the C horizon ranges
fro}x:l 35 to 65 percent. Depth to lime ranges from 30 to 50
inches.

FrC—Fulcher cobbly loam, 3 to 10 percent slopes.
This gently sloping or sloping soil occupies areas in
narrow mountain valleys in the western part of the
Area. About 15 percent of this unit is included very
cobbly and stony areas and cobble bars, 5 percent
areas of Embargo very stony loam, and 5 percent
Empedrado loam.

Runoff is moderate. The hazard of water erosion is
moderate. There are many small gullies and creek
channels.

This soil is used for range and wildlife. Capability
unit VIe-1 nonirrigated ; Loamy Park range site.

Garita Series

The Garita series consists of deep, well drained soils.
These soils formed in alluvium on alluvial fans and
foothills. Slopes are 1 to 25 percent. Elevation is 7,700
to 8,600 feet, Natural vegetation is dominantly winter-
fat, blue grama, ring muhly, rabbitbrush, and snake-
weed. The average annual precipitation is about 8

inches, the mean annual air temperature is about 41°
F, and the frost-free season is 95 to 115 days.

In a representative profile the surface layer is dark
grayish brown cobbly loam about 9 inches thick. The
underlying material is light brownish gray and grayish
brown gravelly loam that extends to a depth of 60
inches or more.

Permeability is moderate, and the available water
capacity is moderate or high. Reaction is moderately
alkaline. The effective rooting depth is more than 60
inches.

These soils are used for range, wildlife, and irrigated
Crops.

Representative profile of Garita cobbly loam, 1 to 3
percent slopes, 700 feet south and 50 feet west of the
northeast corner sec. 28, T. 38 N., R. 7 E.

Al1—0 to 9 inches; light brownish gray (10YR 6/2) cobbly
loam, dark grayish brown (10YR 4/2) moist;
moderate fine granular structure; soft, very fri-
able; 25 percent gravel and cobbles; calcareous;
moderately alkaline; gradual wavy boundary.

Clca—9 to 30 inches; white (10YR 8/2) gravelly loam, light
brownish gray (10YR 6/2) moist; massive; slightly
hard, very friable; 40 percent gravel and cobbles;
a large amount of soft visible secondary calcium
carbonate; few crystals of calcium sulfate; calcare-
ous; moderately alkaline; gradual wavy boundary.

C2ca—30 to 60 inches; light brownish gray (10YR 6/2)
gravelly loam, grayish brown (I0YR 5/2) moist;
massive; slightly hard, very friable; 40 percent
gravel and cobbles; visible secondary calcium car-
bonate occurring mostly as concretions in thin

seams and streaks and as coatings on coarse frag-
ments; calcareous; moderately alkaline.

The A horizon is 5 to 12 inches thick and is loam or
sandy loam that is cobbly or gravelly. The Cca horizon is
gravelly or cobbly loam. The content of cobbles and gravel
in the A horizon ranges from 20 to 75 percent in the A hori-
zon and from 35 to 75 percent in the C horizon. Steeper
soils generally have a larger amount of cobbles and gravel
on the surface and in the profile than gently sloping soils.
Depth to the Cca horizon ranges from 5 to 30 inches. The
content of calcium carbonate is 15 to 30 percent.

GaB—Garita cobbly loam, 1 to 3 percent slopes.
This very gently sloping soil occupies the upper end
of alluvial fans along the western edge of the valley.
The profile of this soil is the one described as repre-
sentative of the series. About 5 percent of this unit is
included areas of Stunner loam, 1 to 8 percent slopes,
and about 10 percent areas of Luhon loam, 1 to 3 per-
cent slopes. Also included are some small areas of
steeper Garita soils.

Runoff is moderate. The erosion hazard is slight.

Most of the acreage is used for range, and a few
areas are used for irrigated alfalfa and small grain.
Capability unit IVe-3 irrigated, VIIs—8 nonirrigated;
Limy Bench range site.

GaE—Garita cobbly loam, 3 to 25 percent slopes.
This gently sloping to moderately steep soil occupies
alluvial fans and foothills along the western edge of
the valley. The steeper slopes are short and the more
gentle slopes range to as much as 1 mile in length. The
profile of this soil is similar to the one described as
representative of the series, but is typically more
cobbly and gravelly.

Included with this soil in mapping are areas of
Travelers soils, which make up 5 percent of the unit.
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Rock crops out in a few areas. About 5 percent of this
unit is included areas of Stunner loam, 3 to 6 percent
slopes, and about 15 percent areas of Luhon loam, 3 to
6 percent slopes.

Runoff is moderate. The erosion hazard is slight.

This soil is used mostly for range and wildlife habi-
tat (fig. 3). Capability unit VIIs-8 nonirrigated; Limy
Bench range site.

Gerrard Series

The Gerrard series consists of somewhat poorly
drained or poorly drained soils 12 to 20 inches deep
over sand and gravel, These soils formed in alluvium
on low terraces, flood plains, and alluvial fans. Slopes
are 0 to 1 percent. Elevation is 7,600 to 8,300 feet.
Natural vegetation is dominantly sedges, rushes,
tufted hairgrass, and wild iris. The average annual
precipitation is about 9 inches, the mean annual air
temperature is about 41° F, and the frost-free season
is 95 to 110 days. ,

In a representative profile the surface layer is very
dark gray loam about 14 inches thick. It is mottled
with brown in the lower part. The underlying material
is very gravelly loamy sand that extends to a depth of
60 inches or more.

Permeability is moderate, and the available water
capacity is moderate. Reaction is neutral or mildly
alkaline. The effective rooting depth is 12 to 20 inches.
Depth to the seasonal high water table is about 1 to
114 feet. The table is highest late in spring and in

summer.

Figure 3.~—Landscape of Garita cobbly loam, 3 to 25 percent
slopes, showing typical vegetation of winterfat, low rabbitbrush,
and grasses.

These soils are used for irrigated meadow, irrigated
crops, and range.

Representative profile of Gerrard loam, 2,600 feet
south and 20 feet east of the northwest corner sec. 25,
T.40N., R.5 E.

A11—0 to 5 inches; gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; strong fine granular structure;
soft, very friable; 5 percent gravel; mildly alka-
line; clear smooth boundary, i

A12—5 to 14 inches; gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; common medium distinet mot-
tles, brown (7.5YR 4/4) moist; weak fine sub-
angular blocky structure parting to moderate
medium granular; hard, very friable; neutral;
gradual wavy boundary.

IIC—14 to 60 inches; very gravelly loamy sand.

The A horizon is 12 to 20 inches thick and is very dark
gray and very dark brown to black loam or light claK loam.
The content of gravel and cobbles above the IIC horizon
ranges from 3 to 15 percent.

Ge—Gerrard loam. This nearly level soil occupies
low terraces, flood plains, and alluvial fans along the
Rio Grande and its major tributaries. Slopes are 0 to
1 percent. The soil is subject to flooding in many places
during spring and summer when runoff is high from
melting snow in the mountains. The water table is
about 12 to 18 inches below the surface in spring and
summer, but generally drops to the gravel substratum
in winter. About 10 percent of this unit is included
areas of Shawa loam, 0 to 1 percent slopes, and about
l10 percent areas of Alamosa loam and Torsido clay
oam,

Runoff is slow. The erosion hazard is slight.

This soil is used mostly for irrigated meadow. Irri-
gated meadows are cut for hay or used for grazing.
Some areas are used for cultivated alfalfa and small
grain, A few areas are used for range. Capability unit
IVw-1 irrigated, VIw-3 nonirrigated; Wet Meadow
range site,

Gravel Pits

Gp—Gravel pits are open excavations from which
gravel has been obtained for roadbuilding.

Graypoint Series

The Graypoint series consists of well drained soils
10 to 20 inches deep over sand and gravel. These soils
formed in gravelly alluvium on alluvial fans. Slopes
are 0 to 1 percent. Elevation is 7,600 to 8,300 feet.
Natural vegetation is dominantly blue grama, ring
muhly, sand dropseed, and low rabbitbrush. The
average annual precipitation is about 7 inches, the
mean annual air temperature is about 41° F, and the
frost-free season is 95 to 105 days.

In a representative profile (fig. 4) the surface layer
is dark grayish brown gravelly sandy loam about 6
inches thick. The subsoil is dark brown gravelly sandy
clay loam about 6 inches thick. The substratum is 6
inches of dark yellowish brown gravelly sandy loam
over sand and gravel that extends to a depth of 60
inches or more.

Permeability is moderate, and the available water
capacity is low. Reaction ranges from mildly alkaline
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Figure 4—Profile of Graypoint gravelly sandy loam,

i

to moderately alkaline, The effective rooting depth is
10 to 20 inches.
These soils are used for range and irrigated crops.
Representative profile of Graypoint gravelly sandy
loam, 2,780 feet east and 750 feet south of the north-
west corner sec. 25, T.37T N, R.TE.

A1—0 to 6 inches; light brownish gray (10YR 6/2) gravelly
sandy loam, dark grayish brown (10YR 4/2) moist;
weak fine and very fine granular structure; soft,
very friable; about 18 percent gravel; mildly alka-
line; clear smooth boundary.

B2t—6 to 12 inches; brown (7.5YR 4/4) gravelly sandy
clay loam, dark brown (7.5YR 3/4) moist; moder-
ate medium and fine subangular blocky structure;
very thin patchy clay films on peds; slightly hard,
friable; about 30 percent gravel; mildly alkaline;
clear smooth boundary.

Clca—12 to 18 inches; yellowish brown (10YR 5/4) gravelly
sandy loam, dark yellowish brown (10YR 3/4)
moist; massive; slightly hard, very friable; visible
calcium carbonate occurring as concretions, streaks,
and coatings on gravel; calcareous; 70 percent
gravel; moderately alkaline; clear smooth bound-

ary.
IIC2—18 to 60 inches; gravel and sand; calcareous in places
on the underside of gravel.

The A horizon is gravelly sandy loam or gravelly loam.
In most cultivated fields it is gravelly loam. The B2t horizon
is gravelly sandy clay loam or gravelly clay loam. The con-

tent of gravel and cobbles in the A and B horizons ranges
from 15 to 35 percent. Depth to lime ranges from 8 to 20
inches. In some areas lime occurs only as a coating on the
underside of gravel and cobbles.

Gr—Graypoint gravelly sandy loam. This nearly
level soil occupies the upper end of alluvial fans along
the western edge of the valley. Slopes are 0 to 1 percent.
About 15 percent of this unit is included areas of
Platoro loam, 0 to 1 percent slopes, and Derrick cobbly
loam, and 5 to 10 percent in some areas is San Arcacio
sandy loam.

Runoff is slow. The erosion hazard is slight.

This soil is used for irrigated potatoes, small grain,
alfalfa, and vegetables. It is also used for range.
Capability unit TVs-2 irrigated, VIIs—-2 nonirrigated;
Mountain Outwash range site.

Gunbarrel Series

The Gunbarrel series consists of deep, poorly drained
soils. These soils formed in sandy alluvium on alluvial
fans and old flood plains. Slopes are 0 to 1 percent.
Elevation is 7,600 to 8,000 feet. Natural vegetation is
dominantly rabbitbrush, greasewood, alkali sacaton,
and saltgrass.” The average annual precipitation is
about 7 inches, the mean annual air temperature is
gbout 41° F, and the frost-free season is 90 to 100

ays. :

In a representative profile the surface layer is dark
grayish brown loamy sand about 9 inches thick. The
underlying layer is dark yellowish brown loamy sand
about 21 inches thick. Below this is sand and gravel
that extends to a depth of 60 inches or more.

Permeability is rapid, and the available water capac-
ity is low. Reaction ranges from moderately alkaline
to strongly alkaline. The effective rooting depth is
24 to 60 inches. Depth to the seasonal high water table
is about 2 to 3 feet.

These soils are used for irrigated crops and for
range,

Representative profile of Gunbarrel loamy sand,
500 feet west and 100 feet north of the southeast
corner sec. 12, T.38 N, R. 8 E.

A1—0 to 9 inches; grayish brown (10YR 5/2) loamy sand,
dark grayish brown (10YR 4/2) moist; single
grained; slightly hard, very friable; moderately
alkaline; clear smooth boundary.

ACg—9 to 21 inches; brown (10YR 5/3) loamy sand, dark
yellowish brown (10YR 3/4) moist; single grained;
soft, very friable; common medium faint mottles,
yellowish brown (10YR 5/6) and dark brown
(10YR 4/3) moist; strongly alkaline; calcareous;
clear smooth boundary.

Clcag—21 to 30 inches; yellowish brown (10YR 5/4) loamy
sand, dark yellowish brown (10YR 4/4) moist;
single grained; loose; common medium distinct
mottles, yellowish brown (10YR 5/6) and dark
gray (10YR 4/1) moist; visible calcium carbonate
occurring as spots; calecareous; strongly alkaline;
clear smooth boundary.

C2—30 to 60 inches; sand and fine gravel.

The A horizon is loamy sand or loamy fine sand. Depth to
lime ranges from 0 to 20 inches, and depth to sand and
gravel ranges from 24 to 60 inches.

Gu—Gunbarrel loamy sand. This nearly level soil
occupies the low end of alluvial fans or old flood plains
in the eastern part of the Area. Slopes are 0 to 1 per-
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cent. The water table is about 24 to 36 inches below
the surface in summer. In most areas drainage ditches
control the height of the water table. Salinity is low to
moderate because of the high water table. Because the
salts is easily leached with periodic irrigation, it gen-
erally is not a hazard to plant growth.

Included with this soil in mapping are areas of Norte
gravelly sandy loam and, generally in the extreme
eastern part of the Area, areas of Mosca loamy sand.
These included soils make up 10 percent of the unit.
About 20 percent of the unit is an included soil that
is similar to this Gunbarrel soil but has mottles deeper
in the profile.

Runoff is very slow. The soil blowing hazard is high.

This soil is used mainly for irrigated potatoes. Some
areas are used for small grain, alfalfa, and vegetables.
Some are used for range. Capability unit IVe-1 irri-
gated, VIIe-1 nonirrigated; Salt Flats range site.

Hooper Series

The H{ooper series consists of well drained soils

20 to 40 inches deep over sand and gravel. These soils
formed in alluvium on old flood plains. Slopes are 0 to
1 percent. Elevation is 7,600 to 7,800 feet. Natural
vegetation is dominantly greasewood, rabbitbrush,
alkali sacaton, and saltgrass. The average annual pre-
cipitation is about 7 inches, the mean annual air tem-
perature is about 41° F, and the frost-free season is
90 to 100 days.
_ In a representative profile the surface layer is gray-
ish brown loamy sand about 5 inches thick. The subsoil
is dark brown or brown clay loam about 18 inches
thick. The substratum is 7 inches of dark grayish
brown sandy clay loam over dark grayish brown
sand that extends to a depth of 60 inches or more.

Per'megbility is very slow, and the available water
capacity is low. Reaction is very strongly alkaline. The
soils are strongly alkali. The effective rooting depth
is 20 to 40 inches.

These soils are used for range, irrigated meadow,
and wildlife.

Representative profile of Hooper loamy sand, 2,640
feet north and 230 feet west of the southeast corner
sec. 36, T, 38 N, R. 8 E.

A2—0 to 5 inches; light gray (10YR 7/2) loamy sand, gray-
ish brown (10YR 5/2) moist; moderate thick platy
structure parting to strong medium granular; hard,
very friable; vesicular; weakly calcareous; very
strongly alkaline; abrupt smooth boundary,

B2t—5 to 14 inches; brown (10YR 5/3) heavy clay loam,
dark brown (10YR 4/3) moist; moderate medium
columnar and moderate medium prismatic structure
parting to strong medium blocky; very hard, very
firm; thin continuous clay films on peds and in
root channels; calcareous; very strongly alkaline;
clear smooth boundary.

B3—14 to 23 inches; pale brown (10YR 6/3) clay loam,
brown (10YR 5/3) moist; weak medium subangular
blocky structure parting to moderate fine granular;
hard, firm; thin patchy clay films on peds; hard,
firm; very strongly alkaline; calcareous; clear
smooth boundary.

C1—23 to 80 inches; light brownish gray (10YR 6/2) sandy
clay loam, dark grayish brown (10YR 4/2) moist;
massive; slightly hard, very friable; calcareous;
very strongly alkaline; clear smooth boundary.

I1C2—30 to 60 inches; grayish brown (10YR 5/2) sand,
dark grayish brown (10YR 4/2) moist; single
grained; loose; calcareous; very strongly alkaline.

The A2 horizon is 3 to 8 inches thick and is loamy sand
to clay loam. The B2t horizon is 8 to 20 inches thick and is
clay or heavy clay loam. The C1 horizon is sandy clay loam

or sandy loam, Exchangeable sodium ranges from 15 to 60

percent in the B2t and B3 horizons. In some pedons the

loamy sand A horizon has less than 15 percent exchangeable
sodium. The soil is strongly to very strongly alkali.

Ho—Hooper loamy sand. This nearly level soil
occupies old flood plains in the southeastern part of
the Area. Slopes are 0 to 1 percent. The profile of this
soil is the one described as representative of the series.
The water table is about 48 to 60 inches below the
surface because of irrigation. Salinity is none to mode-
rate in the surface layer. About 30 percent of this unit
is included areas of Hooper clay loam, 15 percent areas
of Arena loam, and 10 percent areas of San Luis sandy
loam. Also included are a few areas of soil that is
similar to this Hooper soil but has bright colored mot-
tles in the sand substratum.

Runoff is very slow. The soil blowing hazard is mode-
rate.

This soil is used mostly for range. Some areas are
used for irrigated meadow, Some are used as wildlife
habitat. Capability unit VIs-1 irrigated, VIIs-5 non-
irrigated; Salt Flats range site.

Hp—Hooper clay loam. This nearly level soil
occupies old flood plains in the southeastern part of
the Area. Slopes are 0 to 1 percent. The profile of this
soil is similar to the one described as representative
of the series, but the surface layer is clay loam and
typically has more alkali at the surface (fig. 5). The
water table is about 48 to 60 inches below the surface
because of irrigation. Salinity is moderate.

About 10 percent of this unit is included areas of
Hooper loamy sand or Arena loam. Also included are
small areas of San Luis sandy loam and a few areas
of a soil that is similar to this Hooper soil but has
bright colored mottles in the sand substratum.

Runoff is very slow. The erosion hazard is slight.

This soil is used mostly for wildlife habitat. It pro-
vides good nesting areas for ducks. Some areas are
used for limited grazing. The vegetation is mostly
greasewood. Capability unit VIIs—4 nonirrigated; not
assigned to a range site.

Jodero Series

The Jodero series consists of deep, well drained
soils. These soils formed in loamy alluvium on alluvial
fans and valley bottoms. Slopes are 0 to 6 percent.
Elevation is 8,000 to 9,000 feet. Natural vegetation is
dominantly rabbitbrush, blue grama, western wheat-
grass, and needleandthread. The average annual pre-
cipitation is about 12 inches, the mean annual air
temperature is about 42° F, and the frost-free season
is 80 to 100 days.

In a representative profile the upper 24 inches is
dark brown and very dark grayish brown loam. Below
this is very dark grayish brown and dark grayish
brown loam stratified with fine sandy loam that extends
to a depth of 60 inches or more,
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Figure 5.—Landscape of Hooper clay loam, showing the dis-
persed surface soil and the vegetation of greasewood.

Permeability is moderate, and the available water
capacity is high. Reaction ranges from mildly alkaline
to moderately alkaline. The effective rooting depth is
more than 60 inches.

These soils are used for range, wildlife, and irrigated
crops.

Representative profile of Jodero loam, along a dry
1(&ree}]{c chEe:mnel in the southwest quarter sec. 34, T, 39

., R.6E.

A11—0 to 8 inches; brown (10YR 5/3) loam, dark brown
(10YR 3/3) moist; strong medium granular struc-
ture; soft, very friable; 5 percent gravel; mildly
alkaline; gradual wavy boundary.
to 24 inches; grayish brown (10YR §/2) loam,
very dark grayish brown (10YR 38/2) moist;
moderate coarse subangular blocky struc¢ture part-
ing to moderate medium granular; slightly hard,
very friable; 5 percent gravel; mildly alkaline;
clear wavy boundary.

A13—24 to 60 inches; grayish brown (10YR 5/2) loam
stratified with thin lenses of fine sandy loam, very
dark grayish brown (10YR 3/2) moist; moderate
coarse subangular blocky structure; slightly hard,
very friable; calcareous; moderately alkaline;
gradual wavy boundary.

C—60 to 70 inches; light brownish gray (10YR 6/2) loam
stratified with thin lenses of fine sandy loam, dark
grayish brown (10YR 4/2) moist; massive; hard,
fll'll(a}:{}e; 5 percent gravel; calcareous; moderately
alkaline.

Al12—8

17

The A horizon is 40 to more than 60 inches thick. The
content of gravel and cobbles ranges from 0 to 15 percent.
In some areas some of the lower horizons are reddish
brown. Depth to lime ranges from 10 to 40 inches.

Jo—Jodero loam. This nearly level to gently sloping
soil occupies short alluvial fans and narrow valley
bottoms in the foothills in the western part of the Area
(fig. 6). Slopes are 0 to 6 percent. About 5 percent of
this unit is included areas of Luhon loam and about 5
percent areas of Monte loam.

Runoff is moderate, but the soil receives runoff from
surrounding hillsides. The hazard of water erosion is
moderate. Gullies have formed in most areas.

This soil is used mostly for range and wildlife. Some
areas are used for irrigated alfalfa and small grain.
Capability unit IVe-2 irrigated, VIe-1 nonirrigated;
Foothill Loam range site.

Laney Series

The Laney series consists of deep, well drained soils.
These soils formed in alluvium on old flood plains and
alluvial fans. Slopes are 0 to 1 percent. Elevation is
7,600 to 8,000 feet. Natural vegetation is dominantly
rabbitbrush, greasewood, alkali sacaton, and saltgrass.
The average annual precipitation is about 7 inches,
the mean annual air temperature is about 41° F, and
the frost-free season is 90 to 100 days.

In a representative profile (fig. 7) the upper 11
inches is brown loam. The upper 39 inches of the under-
lying material is dark grayish brown sandy loam and
stratified loam, clay loam, and sandy loam, Below this
is gravelly sand that extends to a depth of 60 inches or
more.

Permeability is moderate, and the available water
capacity is moderate. Reaction ranges from very
strongly alkaline to strongly alkaline. The effective
rooting depth is 40 to 60 inches.

These soils are used for range, irrigated crops, and
wildlife. '

Representative profile of Laney loam, 1,100 feet west
i!nd 200 feet north of the southeast corner sec. 7, T. 37

., R.8E.

Ap—O0 to 7 inches pale brown (10YR 6/3) loam, brown
(10YR 4/3) moist; moderate medium granular
structure; slightly hard, friable; calcareous; very
strongly alkaline; abrupt smooth boundary.

AC—7 to 11 inches; pale brown (10YR 6/3) loam, brown
(10YR 4/3) moist; weak medium subangular
blocky structure parting to moderate medium
granular; hard, friable; calcareous; very strongly
alkaline; clear smooth boundary.

C1—11 to 24 inches; pinkish gray (7.5YR 6/2) sandy loam,
dark grayish brown (10YR 4/2) moist; weak
medium granular structure; hard, friable; cal-
careous; strongly alkaline; gradual wavy bound-

ary.
C2—24 to 50 inches; pale brown (10YR 6/3) stratified
loam, clay loam, and sandy loam, dark grayish
brown (10YR 4/2) moist; massive; hard, friable;
calcareous; strongly alkaline; clear wavy bound-

ary.
IIC3—50 to 60 inches; gravelly sand.

The Ap horizon is 4 to 8 inches thick. The horizon is
typically stratified loam, clay loam, and sandy loam, but
thickness and arrangement of individual strata are highly
variable. Exchangeable sodium ranges from 15 to 50 per-
cent. The content of gravel ranges from 0 to 15 percent
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Figure 6.—Landscape of Jodero loam showing typical vegetation. Jodero loam is in the foreground and Celeste-Rock outcrop
complex, 5 to 25 percent slopes, is on the hills in the background.

abhove a depth of 40 inches, Depth to a gravelly sand IIC
horizon ranges from 40 to 60 inches. Salinity ranges from
moderate to high.

La—Laney loam. This nearly level soil occupies old
flood plains and the lower end of alluvial fans in the
southeastern part of the Area. Slopes are 0 to 1 percent.
About 10 percent of this unit is included areas of Zin-
zer loam and San Arcacio loam and about 5 percent
areas of Hooper soils and Arena loam.

Runoff is slow. The soil blowing hazard is moderate.

This soil is used for range and for irrigated alfalfa
and small grain. Some areas are used for waterfowl
nesting. Capability unit IIIs—4 irrigated, VIIs-3 non-
irrigated; Salt Flats range site.

Luhon Series

The Luhon series consists of deep, well drained soils.
These soils formed in alluvium on alluvial fans and
valley-fill slopes. Slopes are 1 to 6 percent. Elevation
is 7,700 to 8,500 feet. Natural vegetation is dominantly
winterfat, low rabbitbrush, blue grama, and Indian
ricegrass. The average annual precipitation is about 8

inches, the mean annual air temperature is about 43°
F, and the frost-free season is 90 to 115 days.

In a representative profile the surface layer is dark
grayish brown loam about 5 inches thick. The upper
42 inches of the underlying material is dark brown and
pinkish gray loam. Below this is brown gravelly sandy
loam that extends to a depth of 60 inches or more.

Permeability is moderate, and the available water
capacity is high. Reaction is moderately alkaline. The
effective rooting depth is more than 60 inches.

These soils are used for range and irrigated crops.

Representative profile of Luhon loam, 1 to 3 percent
slopes, 1,320 feet south and 700 feet west of the north-
east corner sec. 8, T.40 N,,R.5 E.

A1—0 to 5 inches; light brownish gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) moist; weak
medium platy and weak granular structure; soft,
very friable; few pebbles in profile and common
pebbles on surface; moderately alkaline; clear
smooth boundary.

AC—5 to 17 inches; pinkish gray (7.5YR 6/2) loam, dark
brown (7.5YR 4/2) moist; weak coarse subangular
blocky structure; hard, friable; 10 percent gravel;
visible calcium carbonate occurring as soft masses;
calcareous; moderately alkaline; gradual wavy
boundary.
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Figure 7.—Profile of Laney loam.

Clea—17 to 47 inches; pinkish gray (7.5YR 7/8) loam,
pinkish gray (7.5YR 6/3) moist; massive; slightly
hard, very friable; much visible calcium carbonate
occurring in disseminated form and soft masses;
strongly calcareous; 15 percent gravel and cobbles;
moderately alkaline; gradual wavy boundary.

C2ca—47 to 60 inches; pinkish gray (7.5YR 7/3) gravelly
sandy loam, brown (7.5YR 5/3) moist; massive;
soft, very friable; much visible calcium carbonate
in seams and in soft masses but less than in Clca
horizon; calcareous; moderately alkaline; gradual
smooth boundary. :

The Al horizon is 4 to 10 inches thick. Some pedons
have a sandy loam Al horizon. The Clea horizon has strata
of sandy loam and light clay loam in some pedons. Depth
to the calcic horizon ranges from 10 to 24 inches. The
content of calecium carbonate ranges from 15 to 40 percent.
The content of gravel and cobbles ranges from 5 to 20 per-
ﬁenp in the A horizon and from 5 to 35 percent in the C

orizon.

LuB—Luhon loam, 1 to 3 percent slopes. This very
gently sloping soil occupies alluvial fans along the

western edge of the valley and in the foothills. The
profile of this soil is the one described as representative
of the series. About 10 percent of this unit is included
areas of Stunner loam, 1 to 3 percent slopes, and about
10 percent areas of Garita cobbly loam, 1 to 3 percent
slopes.

Runoff is moderate. The soil blowing hazard is mode-
rate.

This soil is used for range, irrigated pasture, and
irrigated alfalfa (fig. 8), small grain, potatoes, and
other vegetables. Capability unit IIle-1 irrigated,
VI1Is-3 nonirrigated; Limy Bench range site.

LuC—Luhon loam, 3 to 6 percent slopes. This gently
sloping soil occupies the upper end of alluvial fans and
valley-fill slopes along the western edge of the valley
and in the foothills. The profile of this soil is similar
to the one described as representative of the series (fig.
9). About 10 percent of this unit is included areas of
Stunner loam, 3 to 6 percent slopes, and 10 percent
areas of Garita cobbly loam, 3 to 25 percent slopes.
Also included are small areas of Luhon loam that is
steeper than this soil in places.

Runoff is moderate. The soil blowing and water
erosion hazards are moderate.

This soil is used mostly for range. Some areas are

_ used for irrigated small grain and alfalfa. Capability

unit IVe-2 irrigated, VIIs-3 nonirrigated; Limy Bench
range site.

Marsh

Ma—Marsh is covered with water most of the year.
The natural vegetation is cattails and sedges. Capa-
bility unit VIIIw-1 nonirrigated; not assigned to a
range site.

Mishak Series

The Mishak series consists of deep, somewhat poorly
drained soils. These soils formed in alluvium on flood
plains and alluvial fans. Slopes are 0 to 1 percent.
Elevation is 7,600 to 7,800 feet. Natural vegetation
is dominantly alkali sacaton, sedges, and rushes. The
average annual precipitation is about 8 inches, the
mean annual air temperature is about 41° F, and the
frost-free season is 90 to 100 days.

In a representative profile the surface layer is dark
grayish brown loam about 12 inches thick. It is mottled
with dark brown and has thin lenses of sandy clay
loam in the lower part. The underlying material is
mottled grayish brown loam and sandy clay loam stra-
tified with sandy loam and clay loam to a depth of 60
inches or more.

Permeability is moderate, and the available water
capacity is moderate or high. Reaction ranges from
very strongly alkaline in the surface layer to mode-
rately alkaline in the underlying material. The effective
rooting depth is 36 to 48 inches. The water table is at
a depth of 12 to 24 inches in summer, but drops below
24 inches in winter. The soils are saline and alkali.

These soils are used for irrigated meadow and for
range.
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Figure 8.—Alfalfa on Lubon loam, 1 to 3 percent slopes. Garita cobbly loam is on hill and Travelers very stony sandy loam is in

background.

Representative profile of Mishak loam, 150 feet south C2cag—30 to 60 inches; light brownish gray (10YR 6/2)
and 150 feet west of the northeast corner sec. 11, T, sandy clay loam stratified with lenses of loam,
38N. R.TE sandy loam, and clay loam, grayish brown (10YR

., R. .

5/2) moist; many medium distinct mottles, brown
(10YR 4/3 and 7.5YR 4/4) moist; massive; hard,
friable; visible calecium carbonate as concretions
and in seams but less than in horizon above; cal-
careous; moderately alkaline.

A1—0 to 4 inches; light gray (10YR 7/2) loam, dark
grayish brown (10YR 4/2) moist; moderate fine
subangular blocky structure parting to coarse
granular; soft, very friable; more than 15 percent

exchangeable sodium; calcareous; very strongly The A horizon is 6 to 15 inches thick and is loam or light
alkaline; gradual smooth boundary. clay loam. The C horizon is typically loam stratified with
Al2g—4 to 12 inches; light gray (10YR 7/2) loam strati- sandy clay loam, clay loam, and sandy loam, but thickness
fied with thin lenses of sandy clay loam, dark and arrangement of the individual strata vary. Depth to
grayish brown (10YR 4/2) moist; common medium mottles ranges from 4 to 12 inches. Depth to the Cca horizon
distinet mottles, dark brown (10YR 4/3) moist; ranges from 6 to 15 inches. The content of gravel ranges
moderate coarse subangular blocky structure part- from 0 to 10 percent. Exchar}geable sqdlum ranges from
ing to coarse granular; hard, friable; more than 15 to 30 percent in the A horizon and is less than 15 per-
15 percent exchangeable sodium; calcareous; very cent in the C horizon. Salinity is high or very high.
strongly alkaline; gradual wavy boundary. Mh—Mishak loam. This nearly level soil occupies

Clcag—112 to 3t0 i;}%heIS; }é%hlt brownfish g(fayl (101YR 6/22l flood plains and the lower end of alluvial fans along the

oam stratified wi enses of sandy clay loam an " ey 1 3 "

clay loam, grayish brown (10YR 5/2) moist; many iOCk (S:ll eek d1a1n%ge\vay~ 1n tthse lgeptl 3.,1 p.ar}f of the
medium distinct mottles, brown (10YR 4/3 and rea. Slopes are 0 to 1 percent. Sa inity is high or very
7.5YR 4/4) moist; massive; hard, friable; less high. The water table is about 12 to 24 inches below the
than 15 percent exchangeable sodium decreasing surface in summer but drops below 24 inches in winter.

with depth; large amount of visible secondaly  Ahout 5 percent of this unit is included areas of Zinzer
calcium carbonate as concretions, seams, and in

finely divided forms; calcareous; moderately alka- loam, saline, and 10 percent areas of Arena loam.
line; diffuse wavy boundary. Runoff is slow. The erosion hazard is slight.
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Figure 9.—Profile of Luhon loam, 3 to 6 percent slopes.

This soil is used mainly for irrigated meadow and for
range. Irrigated meadows are cut for hay or used for
grazing. Capability unit 1IIs-6 irrigated, VIw—1 non-
irrigated; Salt Meadow range site.

Monte Series

The Monte series consists of deep, well drained soils.
These soils formed in alluvium on alluvial fans and
flood plains. Slopes are 0 to 3 percent. Elevation is 7,600
to 8,300 feet. Natural vegetation is dominantly rabbit-
brush, blue grama, western wheatgrass, and Indian
ricegrass. The average annual precipitation is about
8 inches, the mean annual air temperature is about
42° F, and the frost-free season is 90 to 110 days.

In a representative profile the surface layer and
underlying material are brown loam that extends to a
depth of 60 inches or more.

Permeability is moderate, and the available water
capacity is high. Reaction is moderately alkaline. The
effective-rooting depth is more than 60 inches.

These soils are used for irrigated crops and for
range and wildlife.

Representative profile of Monte loam, 1 to 8 percent
slopes, 1,400 feet east and 100 feet south of the north-
west corner sec. 14, T. 40 N,, R 5 E.

A1—0 to 7 inches; pinkish gray (7.5YR 6/2) loam, brown
(7.5YR 4/2) moist; moderate fine granular struc-
ture, moderate thin platy in lower part; slightly
hard, very friable; calcareous; moderately alka-
line; clear smooth boundary.

AC—T to 16 inches; pinkish gray (7.5YR 6/2) loam, brown
(7.5YR 4/2) moist; weak medium subangular
blocky structure; slightly hard, friable; calcareous;
moderately alkaline; clear smooth boundary.

Clca—16 to 27 inches; pale brown (10YR 6/3) loam, brown
(10YR 4/3) moist; weak fine subangular blocky
structure; slightly hard, friable; calcareous; some
visible calcium carbonate in fine seams; moderately
alkaline; clear smooth boundary.

C2—27 to 60 inches; pinkish gray (7.5YR 6/2) loam, brown
(T.5YR 4/2) moist; massive; slightly hard, very
friable; calcareous; moderately alkaline,

The A1 horizon is 5 to 12 inches thick. The C horizon is
loam, silt loam, or light sandy clay loam and is weakly
stratified in some pedons. Some pedons do not have a horizon
of visible lime. The content of gravel ranges from 0 to 15
percent.

MoA—Monte loam, 0 to 1 percent slopes. This nearly
level soil occupies the lower part of alluvial fans and
old flood plains in the central and northwestern parts
of the Area.

About 15 percent of this mapping unit is included
areas of Luhon loam where the slope is 0 to 1 percent
and as much as 5 percent is arveas of Laney loam. Also
included in small valleys in the foothills are small areas
where the soil contains more gravel and cobbles and is
underlain by gravel within a depth of 40 inches.

Runoff is slow. The soil blowing hazard is moderate.

This soil is used for irrigated potatoes, small grain,
alfalfa, and vegetables and for range. Capability units
IITs-1 1rr1gated VIIs-3 nonuuvated Mountain Out-
wash range site.

MoB—Monte loam, 1 to 3 percent slopes. This very
gently slopping soil occuples the upper part of alluvial
fans and old flood plains in the central and north-
western parts of the Area. The profile of this soil is the
one described as representative of the series.

Included with this soil in mapping are areas of
Luhon loam, which make up about 15 percent of the
unit, and areas of Laney loam, which make up about
5 percent. Also included in small valleys in the foothills
are some small areas where the soil contains more
gravel and cobbles and is underlain by gravel within a
depth of 40 inches.

Runoff is moderate. The soil blowing and water ero-
sion are moderate hazards. Many areas are cut by one
or more gullies.

This soil is used for irrigated small grain, alfalfa,
and vegetables (fig, 10) and for range. Capability unit
IITe-1 irrigated, VIIs-3 nonirrigated; Mountain Out-
wash range site.

Mosca Series

The Mosca series consists of deep, well drained soils
that have a water table resulting from irrigation. These
soils formed in alluvium on old flood plains and broad
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Figure 10.—Landscape of Monte loam, 1 to 3 percent slopes, showing typical vegetation in range.

alluvial fans. Slopes are 0 to 1 percent. Elevation is
7,600 to 8,000 feet. Natural vegetation is dominantly
rabbitbrush, greasewood, alkali sacaton, and saltgrass.
The average annual precipitation is about 7 inches, the
mean annual air temperature is about 41° F, and the
frost-free season is 90 to 100 days. -

In a representative profile the surface and subsurface
layers are dark grayish brown loamy sand about 6
inches thick. The subsoil is dark brown and dark gray-
ish brown sandy loam about 22 inches thick. The sub-
stratum is brown fine sandy loam and grayish brown
stratified sandy loam and loamy sand that extend to a
depth of 60 inches or more.

Permeability is moderately rapid, and the available
water capacity is moderate. Reaction ranges from mod-
erately alkaline in the surface layer to very strongly
alkaline in the subsoil and substratum. The effective
rooting depth is 40 to 60 inches.

These soils are used for irrigated crops and for
range.

Representative profile of Mosca loamy sand, 400 feet
west and 2,670 feet north of the southeast corner sec.
24 T.38 N, R. 8 E.

A1—0 to 4 inches; light brownish gray (10YR 6/2) loamy
sand, dark grayish brown (10YR 4/2) moist;

single grained; loose; weakly calcareous; mode-
rately alkaline; abrupt smooth boundary.

A2--4 to 6 inches; light gray (10YR 7/2) loamy sand,

B2t—6

dark grayish brown (10YR 4/2) moist; weak
medium platy and granular structure parting to
single grained; hard, very {riable; weakly cal-
careous; moderately alkaline; clear smooth bound-
ary.

to 13 inches; pinkish gray (7.5YR 6/2) sandy
loam, dark brown (7.5YR 3/2) moist; weak coarse
and very coarse prismatic structure parting to
medium subangular blocky; slightly hard, very fri-
able; thin patchy clay films on peds; weakly cal-
careous; strongly alkaline; abrupt smooth bound-
ary.

B3ca—13 to 28 inches light brownish gray (10YR 6/2)

C1—28

C2—38

sandy loam, dark grayish brown (10YR 4/2)
moist; weak medium subangular blocky structure
parting to weak medium granular; slightly hard,
very friable; visible calcium carbonate occurring
in soft masses; strongly calcareous; strongly alka-
line; clear smooth boundary.

to 38 inches; pale brown (10YR 6/3) fine sandy
loam, brown (10YR 4/3) moist; massive; slightly
hard, very friable; strongly calcareous; strongly
alkaline; gradual smooth boundary.

to 60 inches; gray (10YR 5/1) and grayish brown
(10YR 5/2) stratified sandy loam and loamy sand;
common fine distinet mottles, yellowish brown (10

YR 5/6) and dark grayish brown (10YR 4/2)
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moist; massive; slightly hard, friable; calcareous;
very strongly alkaline.

The A horizon is 4 to 8 inches thick. In cultivated areas
the A2 horizon has been mixed into the plow layer. The
B2t horizons is 7 to 16 inches thick. Exchangeable sodium
in the B horizon and in the upper part of the C horizon
ranges from 15 to 30 percent. Depth to the sandy C horizon
is generally 30 to 40 inches.

Ms—Mosca loamy sand. This nearly level soil oc-
cupies old flood plains and the lower end of broad
alluvial fans in the east-central and northeastern parts
of the Area. Slopes are 0 to 1 percent. The water table
is at a depth of 48 to 60 inches. About 10 percent of this
unit is included areas of San Luis sandy loam, Norte
gravelly sandy loam, and Gunbarrel loamy sand. Some
areas are about 5 percent areas of Hooper loamy sand.
Spots of Zinzer and San Arcacio soils oceur in places.

Runoft is slow. The soil blowing hazard is high.

This soil is used for irrigated potatoes, small grain,
alfalfa, and vegetables and for range. Capability unit
I1le-2 irrigated, VIle-1 nonirrigated ; Salt Flats range
site.

Norte Series

The Norte series consists of moderately well drained
soils 24 to 40 inches deep over gravel and sand. These
soils formed in gravelly alluvium on broad alluvial fans.
Slopes are 0 to 1 percent. Elevation is 7,500 to &,300
feet. Natural vegetation is dominantly blue grama,
Indian ricegrass, and low rabbitbrush. The average an-
nual precipitation is about 7 inches, the mean annual
air temperature is about 41° F, and the frost-free sea-
son is 90 to 100 days.

In a representative profile the surface layer and
underlying material to a depth of 30 inches are dark
grayish brown gravelly sandy loam. Below this is very
gravelly loamy sand that extends to a depth of 60
inches or more. .

Permeability is moderately rapid, and the available
water capacity is low or moderate. Reaction is mod-
erately alkaline. The effective rooting depth is 24 to 40
inches. The seasonal high water table is at a depth of
36 to 60 inches.

These soils are used for irrigated crops and for
range.

Representative profile of Norte gravelly sandy loam,
300 feet east and 2,340 feet north of the southwest
corner sec, 18, T.40 N, R. 8 E.

Ap—0 to 4 inches light brownish gray (10YR 6/2) gravelly
sandy loam, dark grayish brown (10YR 4/2)
moist; moderate fine granular structure; soft,
very friable; 15 percent gravel; calcareous; mod-
erately alkaline; clear smooth boundary.

AC—4 to 12 inches; light brownish gray (10YR 6/2)
gravelly sandy loam, dark grayish brown (10YR

4/2) moist; weak medium subangular blocky struc-
ture; slightly hard, very friable; 20 percent gravel;

calcareous; moderately alkaline; gradual wavy
boundary.
C1—12 to 30 inches light brownish gray (10YR 6/2)

gravelly sandy loam, dark grayish brown (10YR
4/2) moist; massive; slightly hard, very friable;
30'percent gravel; some discontinuous accumu-
lations of visible secondary carbonate as concre-
tions and coatings on gravel fragments; calcare-
ous; moderately alkaline; gradual wavy boundary.

IIC2—30 to 60 inches; very gravelly loamy sand; gravel
and sand give a grayish cast on exposure; 50 to
80 percent gravel and cobbles.

The A horizon is gravelly sandy loam or sandy loam.
The content of gravel ranges from 5 to 25 percent in the
A and C horizons and from 15 to 35 percent in the C1
horizon. Depth to the IIC horizon is 24 to 40 inches. This
horizon is very gravelly loamy sand or sand that is 50 to
80 percent gravel and cobbles.

No-—Norte gravelly sandy loam. This nearly level
soil occupies the low end of broad alluvial fans, mainly
in the northeastern part of the Area. Slopes are 0 to
1 percent. The profile of this soil is the one described
as representative of the series. The water table is com-
monly at a depth of 36 to 60 inches and is highest in
summer. It is manipulated by a system of drains and
checks. About 25 percent of this unit is included areas
of Quamon gravelly sandy loam, 10 percent areas of
Dunul cobbly sandy loam, and 10 percent San Arcacio
sandy loam.

Runoff is slow. The soil blowing hazard is moderate.

This soil is used mostly for irrigated crops, chiefly
potatoes. Small grain, alfalfa, and vegetables are also
grown. Some small areas are used for range. Capability
unit IIls-2 irrigated, VIIs-7 nonirrigated; Mountain
Outwash range site.

Nr—Norte-Dunul complex. This nearly level map-
ping unit occupies the upper end of broad alluvial fans,
mainly in the north-central part of the Area. Slopes are
0 to 1 percent. This unit 1s about 40 percent Norte
gravelly sandy loam and 40 percent Dunul cobbly sandy
loam. In unleveled areas there are many small swales
and ridges. The ridges are 1 to 2 feet higher than the
swales. Norte gravelly sandy loam and Dunul cobbly
sandy loam have the profiles described as representative
of their respective series. About 20 percent of this unit
is included areas of Quamon gravelly sandy loam.

Runoff is slow. The soil blowing hazard is low to
modeérate.

This mapping unit is used for irrigated potatoes,
small grain, alfalfa, and vegetables and for range.
Capability unit IVs—1 irrigated, VIIs-7 nonirrigated;
Mountain Outwash range site.

Platoro Series

The Platoro series consists of well drained soils 20
to 40 inches deep over gravel and sand. These soils
formed in alluvium over gravelly alluvium on alluvial
fans and terraces. Slopes are 0 to 3 percent. Elevation
is 7,600 to 8,300 feet. Natural vegetation is dominantly
blue grama, Indian ricegrass, ring muhly, and western
wheatgrass. The average annual precipitation is about
8 inches, the mean annual air temperature is about
41° F, and the frost-free season is 90 to 105 days.

In a representative profile the surface layer and up-
per 3 inches of the subsoil are dark grayish brown
loam. The lower 11 inches of the subsoil is dark brown
light clay loam. The substratum is about 8 inches of
dark brown very gravelly loam over very gravelly sand
that extends to a depth of 60 inches or more.

These soils are used for irrigated crops and for
range.
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Representative profile of Platoro loam, 0 to 1 percent
slopes, 400 feet east and 50 feet south of the northwest
corner sec. 36, T.37TN,,R. 7T E.

A1—0 to 4 inches; light brownish gray (10YR 6/2) light
loam, dark grayish brown (10YR 4/2) moist;
moderate fine granular structure; soft, very fri-
able; 5 percent gravel; calcareous; moderately
alkaline; clear smooth boundary.

B1—4 to 7 inches; light brownish gray (10YR 6/2) heavy
loam, dark grayish brown (10YR 4/2) moist; weak
medium subangular blocky structure parting to
moderate medium granular; slightly hard, very
friable; a few patchy clay films on some peds; 5
percent gravel; calcareous; moderately alkaline;
clear smooth boundary. v

B2t—7 to 15 inches; brown (10YR 5/3) light clay loam,
dark brown (10YR 4/3) moist; moderate medium
prismatic structure parting to moderate medium
subangular blocky; very hard, firm; thin patchy
clay films on peds and in root channels; 5 percent
gravel; caleareous; moderately alkaline; gradual
wavy boundary.

B3ca—15 to 18 inches; brown (10YR 5/3) light clay loam,
dark brown (10YR 4/3) moist; weak medium
subangular blocky structure; very hard, friable;
thin patchy clay films on peds; discontinuous clay
films in root channels; 10 percent gravel; visible
secondary calcium carbonate occurring as concre-
tions and as coatings on gravel; calcareous; mod-

, erately alkaline; gradual wavy boundary.

Clca—18 to 26 inches; brown (10YR 5/3) very gravelly
loam, dark brown (10YR 4/3) moist; massive;
hard, friable; 60 percent gravel; visible secondary
calcium carbonate occurring as concretions in thin
seams and streaks and as coatings in the gravel;
calcareous; moderately alkaline; gradual wavy
boundary.

IIC2ca—26 to 60 inches; very gravelly sand; visible second-
ary calcium carbonate occurring as ecoatings on
coarse fragments.

The A1l horizon is 8 to 6 inches thick. In cultivated areas,
however, it is slightly thicker. Tt is clay loam in some pedons
in cultivated fields and is sandy loam in some areas of
range. The B2t horizon is 8 to 12 inches thick. The A and
B horizons are 3 to 20 percent gravel and in some areas 10
percent cobbles. Depth to the gravelly IIC horizon ranges
from 20 to 40 inches. Depth to visible lime ranges from 10
to 40 inches.

PaA—Platoro loam, 0 to 1 percent slopes. This
nearly level soil occupies alluvial fans along the western
edge of the valley and terraces along the Rio Grande
west of Del Norte. The profile of this soil is the one
described as representative of the series. About 10 per-
cent of this unit is included areas of Graypoint gravelly
sandy loam and 5 percent areas of Derrick cobbly loam.

Runoff is slow. The erosion hazard is slight.

This soil is used for irrigated potatoes, small grain,
alfalfa, and vegetables and for range. Capability unit
IT1s-3 irrigated, VIIs-2 nonirrigated; Mountain Out-
wash range site.

PaB—Platoro loam, 1 to 3 percent slopes. This very
gently sloping soil occupies alluvial fans along the
western edge of the valley and terraces along the
Rio Grande west of Del Norte. About 10 percent of this
unit is included areas of Graypoint gravelly sandy loam
and about 5 percent areas of Derrick cobbly loam.

Runoft is moderate. The erosion hazard is slight.

This soil is used for irrigated potatoes, small grain,
and alfalfa and for range. Capability unit I111e~3 irri-

gated, VIIs-2 nonirrigated; Mountain Outwash range
site.

Quamon Series

The Quamon series consists of somewhat excessively
drained s_o.ils 12 to 25 inches deep over gravel and sand.
Thgse soils formed in gravelly alluvium on broad al-
luvial fans. Slopes are 0 to 1 percent. Elevation is 7,600
to 8,300 feet. Natural vegetation is dominantly blue
grama, low rabbitbrush, and Indian ricegrass. The
average annual precipitation is about 7 inches, the
mean annual air temperature is about 41° F, and the
frost-free season is 90 to 100 days.

In a representative profile the surface layer is dark
brown gravelly sandy loam about 5 inches thick. The
underlying material is 11 inches of dark brown gravelly
sandy loam over yellowish brown very gravelly sand
that extends to a depth of 60 inches or more.

Permeab1hty is moderately rapid, and the available
water capacity is low. Reaction is moderately alkaline.
The effective rooting depth is 12 to 25 inches. The
water table fluctuates between depths of 36 and 60
inches.

These soils are used for irrigated crops and for
range.

Representative profile of Quamon gravelly sandy
loam, 100 feet west and 1,300 feet south of the north-
east corner sec. 18, T. 40 N, R. 8 E. _

Ap—0 to 5 inches; brown (10YR 5/3) gravelly sandy loam,
dark brown (10YR 4/3) moist; moderate fine
granular structure; soft, very friable; 80 percent
gravel and cobbles; slightly calcareous; moderately
alkaline; gradual smooth boundary.

C1—5 to 16 inches; brown (10YR 5/3) gravelly sandy loam,
dark brown (10YR 4/3) moist; weak coarse sub-
angular klocky structure parting to fine granular;
soft, very friable; 25 percent gravel and cobbles;
slightly calecareous; moderately alkaline; gradual
smooth boundary.

IIC2—16 to 60 ‘inches; light yellowish brown (10YR 6/4)
very gravelly sand, yellowish brown (10YR 5/4)
moist; single grained; loose; 65 percent gravel and
cobbles; calcareous; moderately alkaline.

The Ap horizon is 5 to 10 inches thick in cultivated areas.
The content of coarse fragments, dominantly gravel, ranges
from 15 to 30 percent in the A horizon and from 10 to 35
percent in the C1 horizon. In some areas the content of
cobbles is as much as 10 percent. Coarse fragments in the
IIC horizon are dominantly gravel.

Qa—Quamon gravelly sandy loam. This nearly level
soil occupies the lower end of broad alluvial fans,
mainly in the northeastern part of the Area. Slopes are
0 to 1 percent. The water table is generally at a depth
of 36 to 6 inches and is highest in summer. It is man-
ipulated by a system of drains and checks. About 25
percent of this unit is included areas of Norte gravelly
sandy loam and 15 percent areas of Dunul cobbly sandy
loam. Also included are small areas of San Arcacio
sandy loam.

Runoff is slow. The soil blowing hazard is moderate.

This soil is used mostly for irrigated crops, chiefly
potatoes. Other crops are small grain, alfalfa, and
vegetables. Some small areas are used for range. Capa-
bility unit IVs-2 irrigated, VIIs—7 nonirrigated; Moun-
tain Qutwash range site.
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Figure 11.—Rock outcrop provides shelter, concealment, and limited grazing for wildlife.

Rock Outcrop

Ro—Rock outcrop consists of mostly latite, andesite,
rhyolite, or basalt rock. Most areas have scattered
pockets of shallow soils, There are a few widely scat-
tered trees and small patches of grass (fig. 11)..

Runoft is very rapid. Rock outcrop provides cover
and food for wildlife and is best suited to wildlife and
recreational uses. Capability unit VIIIs-1 nonirrigated;
not assigned to a range site.

San Arcacio Series

The San Arcacio series consists of well drained soils
20 to 40 inches deep over sand and gravel. These soils
formed in alluvium on old flood plains and broad alluvial
fans. Some areas are seeped from irrigation and have a
high water table. Slopes are 0 to 1 percent. Elevation
is 7,600 to 8,000 feet. Natural vegetation is dominantly
greasewood, rabbitbrush, alkali sacaton, and saltgrass.
The average annual precipitation is about 7 inches, the
mean annual air temperature is about 41° F, and the
frost-free season is 90 to 100 days.

In a representative profile the surface layer is dark
grayish brown sandy loam about 8 inches thick. The

subsoil is dark brown sandy clay loam about 10 inches
thick. The substratum is 7 inches of dark brown grav-
elly sandy loam over gravelly sand that extends to a
depth of 60 inches or more.

Permeability is moderate, and the available water
capacity is moderate. In saline areas the available
water capacity is low. Reaction is moderately alkaline.
The effective rooting depth is 20 to 40 inches. Depth to
the water table ranges from 20 to 60 inches.

These soils are used for irrigated crops and for
range.

Representative profile of San Arcacio sandy loam,
450 feet north and 2,090 feet east of the southwest
corner sec. 18, T.40 N, R. 8 E.

Ap—0 to 8 inches; light brownish gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) moist;
moderate fine granular structure; soft, very fri-
able; weakly calcareous; moderately alkaline; clear
smooth boundary.

B2t—8 to 15 inches; brown (7.5YR 5/2) sandy clay loam,
dark brown (7.5YR 38/2) moist; weak medium
prismatic structure parting to moderate medium
subangular blocky; hard, friable; thin patchy clay
films on peds; weakly calcareous; moderately alka-
line; clear smooth boundary.

B3ca—15 to 18 inches; brown (10YR 5/3) light sandy clay
loam, dark brown (10YR 4/3) moist; weak medium
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subangular blocky structure; hard, very friable;
few thin patchy clay films on peds; 10 percent
gravel; visible calcium carbonate occurring as soft
masses; strongly calcareous; moderately alkaline;
clear smooth boundary.

Clca—18 to 25 inches; dark brown (10YR 4/3) moist;
gravelly sandy loam; weak fine granular structure;
soft, very friable; about 45 percent gravel; visible
calcium carbonate occurring as soft masses and in
seams; strongly calcareous; moderately alkaline;
clear smooth boundary.

1I1C2—25 to 60 inches; gravelly sand.

The A horizon is 4 to 8 inches thick and is sandy loam,
loam, or light clay loam. The B2t horizon is sandy clay loam,
~clay loam, or heavy loam. The content of gravel ranges from
0 to 15 percent in the A horizon and B horizons, Depth to
visible lime ranges from 15 to 40 inches. Salinity ranges
from none to high.

Sa—San Arcacio sandy loam. This nearly level soil
occupies old flood plains and the lower end of broad
alluvial fans throughout the eastern part of the Area.
Slopes are 0 to 1 percent. The profile of this soil is the
one described as representative of the series. The water
table is at a depth ranging from 36 inches to 60 inches
and is highest in summer. Salinity is slight in places.
About 15 percent of this unit north of the Rio Grande
is included areas of Norte gravelly sandy loam and
Quamon gravelly sandy loam. About 10 percent south
of the Rio Grande is areas of Zinzer loam or Platoro
loam.

Runoff is slow. The soil blowing hazard is moderate.

This soil is used mostly for irrigated potatoes, small
grain, alfalfa, and vegetables. Some areas are used for
range. Capability unit IIIs-2 irrigated, VIIs-2 non-
irrigated ; Salt Flats range site.

Sb—San Arcacio sandy loam, saline. This nearly
level soil occupies old flood plains and the lower end of
broad alluvial fans in the southeastern part of the
Area. Slopes are 0 to 1 percent. The profile of this soil
is similar to the one described as representative of the
series, but salinity is moderate to high because of
seepage. The water table ranges from 20 to 48 inches
below the surface and is highest in summer. About 10
percent of this unit is included areas of Zinzer loam or
Platoro loam. Also included are small areas of San
Arcacio loam.

Runoff is slow. The erosion hazard is slight.

This soil is used mostly for range. Some areas are
used for irrigated small grain, alfalfa, potatoes, and
vegetables. Capability units IIIs-5 irrigated, VIw-2
nonirrigated; Salt Flats range site.

Se—San Arcacio loam. This nearly level soil oc-
cupies the lower end of broad alluvial fans in the south-
eastern part of the Area. Slopes are 0 to 1 percent. The
profile of this soil is similiar to the one described as
representative of the series, but the surface layer is
loam or light clay loam 6 to 8 inches thick. Salinity is
slight in places. The water table is at a depth of about
48 to 60 inches and is highest in summer. About 10 per-
cent of this unit is included areas of Zinzer loam or
Platoro loam and about 5 percent areas of Villa Grove
sandy clay loam.

Runoff is slow. The soil blowing hazard is moderate.

This soil is used for irrigated small grain, alfalfa,
potatoes, and vegetables and for range. Capability unit

111s-3 irrigated, VIIs-2 nonirrigated; Salt Flats range
site.

San Luis Series

The San Luis series consists of somewhat poorly
drained soils 20 to 40 inches deep over sand and gravel.
These soils formed in alluvium on old flood plains on
the valley floor. Slopes are 0 to 1 percent. Elevation is
7,600 to 8,000 feet. Natural vegetation is dominantly
greasewood, rabbitbrush, alkali sacaton, and saltgrass.
The average annual precipitation is about 7 inches, the
mean annual air temperature is about 41° F, and the
frost-free season is 90 to 100 days.

In a representative profile the surface layer is dark
brown sandy loam about 6 inches thick. The subsoil is
brown or dark brown clay loam about 18 inches thick.
The substratum is 5 inches of brown or dark brown
sandy clay loam over sand and gravel that extends to
a depth of 60 inches or more.

Permeability is moderately slow, and the available
water capacity is low or moderate. In drained areas the
available water capacity is moderate. Reaction ranges
from strongly alkaline to very strongly alkaline. The
effective rooting depth is 20 to 40 inches. Depth to the
water table is 24 to 60 inches. The soils are saline and
alkali.

These soils are used for range, wildlife, and irrigated
Crops.

Representative profile of San Luis sandy loam, 575
feet north and 2,525 feet west of the southeast corner
sec. 12, T.37 N, R, 8 E. ) -

A1--0 to 6 inches; brown (10YR 5/3)- sandy loam, brown
or dark brown (10YR 4/3) moist; moderate very
fine granular structure; soft, friable; calcareous;
strongly alkaline; clear smooth boundary.

B1—6 to 10 inches; brown (7.5YR 5/2) clay loam, dark
brown (7.5YR 4/2) moist; weak fine subangular
blocky structure parting to moderate fine granular;
slightly hard, firm; caleareous; strongly alkaline;
clear smooth boundary.

B2t—10 to 15 inches; brown (7.5YR 5/4) clay loam, brown
or dark brown (7.5YR 4/2) moist; weak coarse
prismatic structure parting to moderate medium
subangular blocky; hard, firm; thin nearly continu-
ous clay films on peds and in root channels; cal-
careous; strongly alkaline; clear smooth boundary.

B3ca—15 to 19 inches; pale brown (10YR 6/3) clay loam,
brown or dark brown (10YR 4/3) moist; few small
prominent mottles, reddish brown (5YR 4/4 moist;
weak medium subangular blocky structure; hard,
firm; thin patchy clay films on peds; visible calcium
carbonate occurring as soft masses; strongly cal-
careous; very strongly alkaline; clear smooth
boundary.

Clea—19 to 24 inches; pale brown (10YR 6/3) sandy clay
loam, brown or dark brown (10YR 4/3) moist;
massive; common medium prominent yellowish
brown (10YR 5/6) and gray (10YR 5/1) mottles;
vigible calcium carbonate occurring as soft masses;
strongly calcareous; very strongly alkaline; clear
smooth boundary.

11C2—24 to 60 inches; calcareous, mottled sand and gravel,

The A horizon is 4 to 9 inches thick and is sandy loam,
clay loam, loam, or sandy clay loam. Unplowed areas in
range typically have a grayish brown A2 horizon about 2
inches thick below the A1 horizon. The B2t horizon is 5 to 14
inches thick and is clay loam or sandy clay loam. The C1
horizon is sandy clay loam or loam, Exchangeable sodium
in the B and C1 horizons ranges from 15 to 60 percent.
Salinity ranges from low to very high,
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Sd—San Luis sandy loam. This nearly level soil
occupies old flood plains on the valley floor, mainly in
the southeastern part of the Area. Slopes are 0 to 1
percent. The profile of this soil is the one described
as representative of the series. Salinity is moderate to
very high. The water table is at a depth of 24 to 36
inches and is highest in summer.

Included vith this soil in mapping are areas of Villa
Grove sandy clay loam, saline, and Almosa loam, saline,
which make up 10 percent of the mapping unit. Also
included are small areas of Mishak loam. In many
areas, especially in irrigated meadows, this San Luis
soil has a surface layer of clay loam.

Runoff is slow. The erosion hazard is slight.

This soil is used for range and irrigated meadow.
Meadows avre cut for hay or used for grazing. Some
areas are used for waterfowl nesting, and some small
areas are used for irrigated small grain, alfalfa, and
potatoes. Capability unit I11s-6 irrigated, VIw-2 non-
irrigated ; Salt Flats range site.

Se—San Luis sandy loam, drained. This nearly level
soil occupies old flood plains on the valley floor, mainly
in the northeastern part of the Area. Some small areas
are in the southeastern part. Slopes are 0 to 1 percent.
The profile of this soil is similar to the one described as
representative of the series, but the soil has been
drained and the water table lowered. The water table
is at a depth of about 36 to 60 inches and is highest
in summer. Salinity is low. A few small areas are in
higher positions and do not have a high water table.
In some areas the surface layer is loam.

Included with this soil in mapping in the north-
eastern part of the Area are areas of Mosca loamy
sand, which make up as much as 10 percent of the
mapping unit, and areas of Gunbarrel loamy sand,
which make up about 5 percent. Some areas in the
southeastern part are about 10 percent Villa Grove and
Alamosa soils.

Runoff is slow. The soil blowing hazard is moderate.

This soil is used for irrigated small grain, alfalfa,
and potatoes and for range. Capability unit IIIs-7
irrigated, VIw—2 nonirrigated; Salt Flats range site.

Sf—San Luis-Quamon eomplex. This nearly level or
undulating mapping unit occupies the lower end of
broad alluvial fans in the eastcentral part of the Area
and north of the Rio Grande. It is in areas that have
been drained. Slopes are 0 to 1 percent. The unit is
about 40 percent San Luis sandy loam, drained, and
about 30 percent Quamon gravelly sandy loam. The
San Luis soil has a profile similar to the one described
as representative of the series, but it has been drained
and the water table lowered. The Quamon soil has the
profile described as representative of the series. About
20 percent of this unit is included areas of Mosca loamy
sand, 10 percent areas of Dunul cobbly sandy loam, and
5 percent Gunbarrel loamy sand.

Runoff is slow. The soil blowing hazard is moderate.

This mapping unit is used mostly for irrigated
small grain, alfalfa, and potatoes. A few small areas
are used for range. Capability unit IVs-2 irrigated,
VI1Is-7 nonirrigated; San Luis soil in Salt Flats range
site; Quamon soil in Mountain Outwash range site.

Schrader Series

The Schrader series consists of deep, somewhat
poorly drained soils. These soils formed in alluvium on
flood plains and low terraces. Slopes are 0 to 1 percent.
Elevation is 7,600 to 8,300 feet. Natural vegetation
Is dominantly cottonwood trees, willows, wild rose,
wild iris, and tufted hairgrass. The average annual
precipitation is about 8 inches, the mean annual air
temperature is about 43° F, and the frost-free season
is 95 to 110 days.

In a representative profile the upper 7 inches of the
soil is very dark grayish brown sandy loam. Below this
1s very dark grayish brown or dark gray fine sandy
loam stratified with loam that extends to a depth of
60 inches or more.

Permeabil_ity is moderately rapid, and the available
water capacity is high. Reaction ranges from neutral
to mildly alkaline. The effective rooting depth is 36 to
48 inches. Depth to the water table is about 12 to 24
inches late in spring and in summer.

These soils are used for irrigated meadow, range,
and irrigated Crops.

Representative profile of Schrader sandy loam, 1,500
feet north and 200 feet east of the southwest corner
sec. 23, T.40N.,R. 4 E.

Al11—0 to 7 inches; grayish brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) moist; strong
fine granular structure; soft, very friable; mildly
alkaline; clear smooth boundary.

Al12—7 to 33 inches; grayish brown (10YR 5/2) fine sandy
loam stratified with lenses of loam, very dark gray-
ish brown (10YR 3/2) moist; common medium
distinct mottles, dark yellowish brown (10YR 3/4)
and dark gray (2.5Y 4/1) moist; very weak coarse
subangular blocky structure; slightly hard; friable;
neutral; gradual wavy boundary.

Cg—33 to 60 inches; gray (2.5Y 6/1) fine sandy loam strati-
fied with lenses of loam, dark gray (2.5Y 4/1)
moist; many large prominent mottles, dark yellow-
ish brown (10YR 3/4) and light olive brown (2.5Y
5/3) moist; massive; slightly hard, very friable;
neutral.

The A horizon is sandy loam or fine sandy loam that is
stratified with loam in the lower part. The thickness pf
individual strata in the lower part of the A horizon and
in the C horizon varies. In some pedons the soil is stratified
with thin lenses of loamy sand and sand. Depth to mottles
ranges from 6 to 14 inches.

Sh—Schrader sandy loam. This nearly level soil
occupies flood plains and low terraces along the Rio
Grande and some of its major t}“lbutar'les. Slopes are
0 to 1 percent. The water table is at a depth of about
12 to 24 inches late in spring and in summer but drops
below 24 inches in winter. The soil is subject to flood-
ing late in spring when runoff is high from melting
snow in the mountains. About 10 percent of this unit
is included areas of Shawa loam and Vastine loam.

Runoff is slow. The erosion hazard is slight.

This soil is used for irrigated meadow, range, and
irrigated small grain and alfalfa. Meadows are cut for
hay or used for grazing. Capability unit IIIw-1 irri-
gated, Vw=1 nonirrigated; Wet Meadow range site.

Seitz Series

The Seitz series consists of deep, well drained soils.
These soils formed in colluvium derived mainly from
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rhyolite, andesite, and trachite on mountainsides.
Slopes are 20 to 65 percent. Elevation is 8,300 to 11,100
feet. Natural vegetation is dominantly spruce, fir,
aspen, Arizona fescue, and mountain muhly. The
average annual precipitation is about 15 to 20 inches,
the mean annual air temperature is about 34° F, and
the frost-free season is 60 to 75 days.

In a representative profile about 2 inches of organic
matter overlies a 2-inch surface layer of black very
stony loam. The subsurface layer is brown very stony
very fine sandy loam about 7 inches thick. The next
layer is brown and dark brown very stony loam about
5 inches thick. The subsoil is dark brown very stony
clay about 18 inches thick. The substratum is dark
brown very stony clay loam that extends to a depth of
60 inches or more.

Permeability is slow, and the available water capac-
ity is moderate. Reaction is neutral. The effective root-
ing depth is more than 60 inches.

These soils are used for woodland, wildlife, and
range.

Representative profile of Seitz very stony loam, 20
to 65 percent slopes, near the center sec. 30, T. 37 N,
R.TE.

01—2 inches to 0; partly decomposed organic matter,
mainly bark, twigs, and needles, )

A1—0 to 2 inches; dark gray (10YR 4/1) very stony loam,
black (10YR 2/1) moist; strong fine granular
structure; soft, very friable; 60 percent stones and
cobbles; neutral; abrupt smooth boundary.

A2 2 to 9 inches; pinkish gray (7.5YR 7/2) very stony
very fine sandy loam, brown (7.5YR 5/2) moist;
weak thick platy structure parting to strong fine
granular; soft, very friable; 60 percent stones and
cobbles: neutral; diffuse wavy boundary.

A&B—9 to 14 inches; mixed pinkish gray (7.5YR 7/2) and
brown (7.5YR 5/3) very stony loam, brown (7.5YR
5/2) and dark brown (7.5YR 4/3) moist; weak fine
subangular blocky structure; slightly hard, very
friable; the more clayey peds are hard; thin patchy
clay films on some peds; 60 percent stones and
cobbles; neutral; gradual wavy boundary.

B2t—14 to 32 inches; brown (7.5YR 5/3) very stony clay,
dark brown (7.5YR 4/3) moist; moderate fine sub-
angular blocky structure; extremely hard, firm;
thin continuous clay films on peds and in root
channels; clay films on coarse fragments; 55 per-
cent stones and cobbles; neutral; gradual wavy
boundary.

C—32 to 60 inches; brown (7.5YR 5/4) very stony clay
loam, dark brown (7.5YR 4/4) moist; massive;
very hard, friable; 65 percent stones and cobbles;
neutral,

The 01 horizon is 1 inch to 4 inches thick. It is lacking
in many areas where tree cover is thin, The A1l horizon
is 0 to 3 inches thick and is black or very dark brown. It is
lacking in areas where tree cover is thin. The A2 horizon
is very stony very fine sandy loam or very stony silt loam.
The B2t horizon 1s 12 to 29 inches thick and is very stony
clay or very stony heavy clay loam. The content of stones
and cobbles ranges from about 40 to 80 percent. Coarse frag-
ments are dominantly angular rhyolite, andesite, or latite
stones.

SkF—Seitz very stony loam, 20 to 65 percent slopes.
This moderately steep and steep soil occupies moun-
tainsides in the southwestern part of the Area. About
20 percent of this unit is included areas of Rock out-
crop and slide rock and about 15 percent areas of a soil
that is similar to this Seitz soil but is less than 40

inches deep over bedrock. Also included are small areas
of Tolman and Embargo soils.

Runoff is slow. The erosion hazard is slight.

This soil is used mainly for woodland and wildlife.
It is also used to a limited extent for grazing. Capa-
b.igity unit VIIs-6 nonirrigated; not assigned to a range
site.

Shawa Series

The Shawa series consists of deep, well drained or
moderately well drained soils. These soils formed in
alluvium on terraces and alluvial fans. Slopes are 0
to 3 percent. Elevation is 7,600 to 8,200 feet. Natural
vegetation is dominantly western wheatgrass, needle-
andthread, sedges, and rabbitbrush. The average
annual precipitation is about 11 inches, the mean
annual air temperature is about 41° F, and the frost-
free season is 95 to 110 days.

In a representative profile the upper 8 inches of the
soil is black loam, Below this is very dark gray and
dark grayish brown loam that extends to a depth of
60 inches or more.

Permeability is moderate, and the available water
capacity is high. Reaction is neutral or mildly alkaline.
The effective rooting depth is more than 60 inches.

These soils are used for irrigated meadow, irrigated
crops, and range.

Representative profile of Shawa loam, 0 to 1 percent
slopes, 2,640 feet west and 2,000 feet south of the
northeast corner sec. 35, T. 40 N, R. 3 E.

A11—0 to 8 inches; dark grayish brown (10YR 4/2) loam,
black (10YR 2/1) moist; strong medium granular
structure; slightly hard, very friable; neutral;
clear smooth boundary.

A12—8 to 25 inches; gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; weak medium subangular blocky
structure parting to moderate medium granular;
slightly hard, very friable; mildly alkaline; gradual
smooth boundary.

A13—25 to 40 inches; gray (10YR 5/1) loam, very dark
gray (10YR 3/1) moist; massive; slightly hard,
very friable; mildly alkaline; gradual smooth
boundary.

C—40 to 60 inches; grayish brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) moist; massive; slightly
hard, very friable; neutral.

The thickness of the dark colored A horizon ranges from
20 to 50 inches. The A1l horizon is loam or clay loam and
the lower part of the A horizon is loam or silt loam and is
weakly stratified in some pedons. The C horizon is stratified
with thin lenses of sand, sandy loam, and clay loam in some
pedons. The content of gravel ranges from 0 to 15 percent.

SmA—Shawa loam, 0 to 1 percent slopes. This nearly
level s0il occupies low terraces and alluvial fans along
the Rio Grande and its major tributaries in the west-
ern part of the Area. The profile of this soil is the one
described as representative of the series. In some areas
the seasonal high water table is at a depth of about
18 to 36 inches for a short period in spring and early
in summer during periods of heavy irrigation.

Included with this soil in mapping are areas of a soil
that is similar to this Shawa soil but has a high water
table and is somewhat poorly drained. This included
soil makes up about 30 percent of the unit. Also in-
cluded are spots of Gerrard, Schrader, and Vastine soils
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in the low lying areas and Platoro soils in the higher
lying areas.

Runoff is slow. The erosion hazard is slight.

This soil is used for irrigated meadow; irrigated
small grain, potatoes, alfalfa, and vegetables; and for
range. Meadows are cut for hay or used for grazing.
Capability units IIIs-1 irrigated, VIs-2 nonirrigated;
Foothill Loam range site.

SmB—Shawa loam, 1 to 3 percent slopes. This very
gently sloping soil occupies alluvial fans along major
tributaries of the Rio Grande in the western part of
the Area. In some areas the water table is at a depth
of about 18 to 36 inches for a short period in spring
and early in summer during periods of heavy irriga-
tion. About 10 percent of this unit is included areas
i)f Schrader sandy loam and 10 percent aveas of Jodero
oam,

Runoff is slow. The erosion hazard is slight.

This is soil used for irrigated meadow; irrigated
small grain, alfalfa, and vegetables; and for range.
Meadows are cut for hay or used for grazing. Capa-
bility unit ITTe-1 irrigated, VIs-2 nonirrigated; Foot-
hill loam range site.

Stunner Series

The Stunner series consists of deep, well drained
soils. These soils formed in alluvium on alluvial fans
and valley-fill slopes. Slopes are 1 to 6 percent. Eleva-
tion is 7,700 to 8,300 feet. Natural vegetation is
dominantly winterfat, blue grama, ring muhly, low
rabbitbrush, and snakeweed. The average annual pre-
cipitation is about 9 inches, the mean annual air tem-
perature is about 41° F, and the frost-free season is
95 to 110 days.

In'a representative profile the surface layer is dark
grayish brown loam about 4 inches thick. The subsoil
is dark brown eclay loam about 21 inches thick. The
substratum is pale brown and brown loam that ex-
tends to a depth of 60 inches or more.

Permeability is moderate, and the available water
capacity is high. Reaction ranges from neutral in the
surface layer to moderately alkaline in the substratum.
The effective rooting depth is more than 60 inches.

These soils are used for range and irrigated crops.

Representative profile of Stunner loam, 1 to 3 per-
cent slopes, 2,140 feet north and 500 feet west of the
southeast corner sec. 13, T.39 N, R.6 E.

Al—0 to 4 inches; light brownish gray (10YR G/2) loam,
dark grayish brown (10YR 4/2) moist; moderate
very fine granular structure; soft, very friable;
3 bercent gravel; neutral; clear smooth boundary.

Bl—4 to 7 inches; brown (10YR 5/3) heavy loam, dark
brown (10YR 4/3) moist; moderate fine sub-
angular blocky structure parting to moderate
medium granular; slightly hard, very friable; few
thin patchy clay films on peds and in some root
channels; 2 percent gravel; neutral; clear smooth
boundary.

B2t—7 to 14 inches; brown (7.5YR 5/3) light clay loam,
dark brown (7.5YR 4/3) moist; moderate medium
prismatic structure parting to moderate fine sub-
angular blocky; hard, friable; nearly continuous
clay films on peds and in many root channels;
mildly alkaline; clear smooth boundary.

B3ca—14 to 25 inches; brown (7.5YR 5/3) light clay loam,
dark brown (7.5YR 4/3) moist; weak medium

prismatic structure parting to weak medium sub-
angular blocky; hard, friable; thin patchy clay
films on some peds; visible secondary calcium car-
bonate as concretions and in thin seams- and
streaks; calcareous; moderately alkaline; gradual
smooth boundary.

Clca—25 to 36 inches; very pale brown (10YR 7/3) loam,
pale brown (10YR 6/3) moist; massive; slightly
hard, friable; large amount of finely divided sec-
ondary carbonate; strongly calcareous; moderately
alkaline; gradual wavy boundary.

C2ca—36 to 60 inches; pale brown (10YR 6/3) loam, brown
(10YR 5/8) moist; massive; slightly hard, friable;
visible secondary carbonate as concretions and in
thin seams and streaks; less carbonate than in Clea
horizon; calcareous; moderately alkaline.

The A horizon is 2 to 5 inches thick in areas of range
and 7 to 8 inches thick in cultivated areas. The B2t horizon
is 4 to 16 inches thick. Depth to the calcic horizon ranges
from 20 to 40 inches. The content of calcium carbonate in
the Clca horizon ranges from 15 to 35 percent and decreases
in the lower part of the C horizon. To a depth of 40 inches,
the content of gravel and cobbles ranges from 0 to 15
percent. Below a depth of 40 inches, it ranges from 0 to 25
percent.

SnB—Stunner loam, 1 to 3 percent slopes. This very
gently sloping soil occupies alluvial fans along the
western edge of the valley and in the foothills, The
profile of this soil is the one described as representa-
tive of the series. About 15 percent of this unit is in-
cluded areas of Luhon loam, 1 to 3 percent slopes,
and 5 percent areas of Garita cobbly loam, 1 to 3 per-
cent slopes.

Runoff is moderate. The soil blowing hazard is mod-
erate.

This soil is used mainly for range. Some areas are
used for irrigated alfalfa, small grain, potatoes, and
other vegetables. Capability unit IIle-1 irrigated,
VIIs-3 nonirrigated; Limy Bench range site.

SnC—Stunner loam, 3 to 6 percent slopes. This
gently sloping soil occupies the upper end of alluvial
fans and valley-fill slopes along the western edge of
the valley and in the foothills. About 15 percent of
this unit is included areas of L.uhon loam, 3 to 6 per-
cent slopes, and 5 percent areas of Garita cobbly loam.
Also included are some small areas where the soil is
steeper than is typical.

Runoff is moderate. The hazard of water erosion is
moderate. .

This soil is used mainly for range. Some areas are
used for irrigated small grain and alfalfa. Capability
unit IVe-2 irrigated, VIIs-3 nonirrigated; Limy Bench
range site.

Terrace Escarpments

Ta—Terrace escarpments occupy moderately steep
and steep terrace edges along the Rio Grande in the
western part of the Area. The soil material is gravelly
and cobbly sandy loam. Slopes are 10 to 50 percent.
Areas are generally long and narrow.

Permeability is moderately rapid or rapid, and the
available water capacity is low. Runoff is rapid. The
erosion hazard is high, but is moderate in most places
where there are numerous small gullies and escarp-
ments.

Terrace escarpments are used for range. Capability
unit VIIs-8 nonirrigated ; not assighed to a range site.
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Tolman Series

The Tolman series consists of shallow, well drained
soil. These soils formed in residuum weathered from
mixed rocks on foothills, Slopes are 10 to 25 percent.
Elevation is 8,000 to 9,200 feet. Natural vegetation is
dominantly pinon-juniper trees, junegrass, and moun-
tain muhly. The average annual precipitation is about
12 inches, the mean annual air temperature is about
41° F, and the frost-free season is 90 to 100 days.

In a representative profile the surface layer is dark
brown very stony loam about 4 inches thick. The sub-
soil is dark brown very cobbly clay loam about 4 inches
thick. The substratum is dark grayish brown very
cobbly loam about 4 inches thick. Bedrock is at a
depth of about 12 inches.

Permeability is moderate, and the available water
capacity is low. Reaction is neutral. The effective root-
ing depth is 10 to 20 inches.

These soils are used for range, woodland, and wild-
life.

Representative profile of Tolman very stony loam in
an area of Tolman-Empedrado complex, 3 to 25 per-
cent slopes, 1,000 feet east of the southwest corner sec.
1, T.39N,,R.4E.

AT—0 to 4 inches; brown (7.5YR 5/2) very stony loam, dark
brown (7.5YR 8/2) moist; moderate fine granular
structure; slightly hard, friable; 60 percent stones
and cobbles; neutral; clear smooth boundary.

B2t—4 to 8 inches; brown (7.5YR 5/3) very cobbly clay
loam, dark brown (7.5YR 8/2) moist; moderate
medium subangular blocky structure parting to
moderate fine granular; hard, firm; thin nearly
continuous clay films on peds and on coarse frag-
ments; 55 percent stones and cobbles; neutral;
clear smooth boundary.

C—8 to 12 inches; light brownish gray (10YR 6/2) very
cobbly loam, dark grayish brown (10YR 4/2)
moist; massive; slightly hard, friable; 70 percent
stones and cobbles; neutral; clear smooth boundary.

R—12 to 16 inches; weathered rhyolitic bedrock becoming
hard at a depth of 16 inches.

The A horizon is 8 to 8 inches thick. The B2t horizon is 3
to 12 inches thick and in some pedons rests abruptly on
bedrock. The content of coarse fragments, mainly rhyolite
or latite stones and cobbles, ranges from 50 to 75 percent.
'Delr)xth to rhyolite or latite bedrock ranges from 10 to 20
inches.

TeE—Tolman-Empedrado complex, 3 to 25 percent
slopes. This gently sloping to moderately steep map-
ping unit occupies foothills in the western part of the
Area. It is about 45 percent Tolman very stony loam
and 40 percent Empedrado loam. Tolman very stony
loam occupies the steeper parts of the unit, and slopes
are generally 10 to 25 percent. Empedrado loam occu-
pies the less sloping parts of the unit, and slopes are
generally 3 to 15 percent. About 12 percent of this
unit is included areas of Jodero, Stunner, and Travelers
soils and about 3 percent areas of Rock outcrop.

Runoff is moderate to rapid. The erosion hazard is
slight.

This mapping unit is used for range, woodland, and
wildlife. Capability unit VIIs-1 nonirrigated; Empe-
drado soil in Foothill Loam range site; Tolman soil
not assigned to a range site.

Torsido Series

The Torsido series consists of poorly drained to
somewhat poorly drained soils 20 to 40 inches deep
over gravel and sand. These soils formed in alluvium
on alluvial fans and terraces. Slopes are 0 to 3 percent.
Elevation is 7,600 to 8,800 feet. Natural vegetation is
dominantly sedges, rushes, tufted hairgrass, and slen-
der wheatgrass. The average annual precipitation is
about 7 inches, the mean annual air temperature is
3bout 41° F, and the frost-free season is 90 to 100

ays.

In a representative profile the surface layer is very
dark brown clay loam about 6 inches thick. The subsoil
is very dark brown and very dark grayish brown clay
loam and dark grayish brown loam about 17 inches
thick. The substratum is 7 inches of grayish brown
loam over very gravelly sand that extends to a depth
of 60 inches or more.

Permeability is moderate, and the available water
capacity is moderate. Reaction is neutral. The effective
rooting depth is 20 to 40 inches.

These soils are used for irrigated meadow, irrigated
crops, and range. '

Representative profile of Torsido clay loam, 2,490
feet west and 600 feet south of the northeast corner
sec. 23, T. 38 N, R. 7 E.

A1—0 to 6 inches; dark gray (10YR 4/1) clay loam, very
dark brown (10YR '2/2) moist; moderate fine
granular structure; soft, very friable; about 8 per-
cent gravel and cobbles; neutral; clear smooth
boundary.

B1—6 to 11 inches; dark grayish brown (10YR 4/2) light
clay . loam, very dark brown (10YR 2/2) moist;
moderate fine subangular blocky structure parting °
to moderate fine granular; slightly hard, very
friable; about 8 percent gravel and cobbles; few
thin patchy clay films on peds and some discon-
tinuous clay films in root ¢hannels; neutral; clear
smooth boundary. ’

B2tg—11 to 19 inches; grayish brown (10YR 5/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
common medium distinct mottles, dark yellowish
brown (10YR 4/4) moist; moderate medium sub-
angular blocky structure; very hard, firm; about
8 percent gravel and cobbles; thin nearly continu-
ous clay films on peds and in root channels;
neutral; gradual smooth boundary. -

B3g—19 to 28 inches; grayish brown (10YR 5/2) loam,
dark grayish brown (10YR 4/2) moist; many large
prominent mottles, brown (7.5YR 4/4) and light
olive brown (2.5Y 5/4) moist; weak coarse sub-
angular blocky structure; hard, friable; few thin
patchy clay films on peds; neutral; gradual smooth
boundary.

Cl1g—28 to 30 inches; light brownish gray (10YR 6/2) loam,
grayish brown (10YR 5/2) moist; many large
prominent mottles, brown (7.5YR 4/4) and light
olive brown (2.5Y 5/6) moist; massive; hard,
friable; about 20 percent cobbles and gravel; neu-
tral; gradual wavy boundary.

1I1C2—30 to 60 inches; very gravelly sand.

The A1l horizon is 4 to 8 inches thick and is loam or clay
loam. In cultivated areas the A horizon is typically clay
loam about 11 inches thick. The B2tg horizon is 7 to 18
inches thick. The content of gravel and cobbles in the A and
B horizons ranges from 5 to 15 percent, The IIC horizon
is very gravelly or very cobbly sand or loamy sand.

To—Torsido clay loam. This nearly level to very
gently sloping soil occupies alluvial fans and terraces
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along some of the major drainageways in the western
part of the Area. Slopes are 0 to 3 percent. The water
table is at a depth of 12 to 24 inches late in spring and
in summer, but drops below 24 inches in winter.

About 10 percent of this mapping unit is included
areas of Acasco clay loam, 10 percent areas of Alamosa
loam, and 15 percent Vastine loam and Gerrard loam.
Also included are small areas of Platoro loam.

Runoff is slow. The erosion hazard is slight.

This soil is used for irrigated meadow, irrigated
small grain and alfalfa, and for range. Meadows are
cut for hay or used for grazing. Capability unit I1Iw-1
irrigated, Vw-1 nonirrigated; Wet Meadow range site.

Travelers Series

The Travelers series consists of shallow, well
drained or somewhat excessively drained soils. These
soils formed in residuum weathered from basalt on
foothills and mesas. Slopes are 3 to 25 percent. Eleva-
tion is 7,800 to 8,800 feet. Natural vegetation is domi-
nantly blue grama, snakeweed, low rabbitbrush, Indian
ricegrass, and winterfat. The average annual precipi-
tation is about 9 inches, the mean annual air tempera-
ture is about 41° F, and the frost-free season is 90
to 105 days.

In a representative profile the surface layer is dark
brown very stony loam about 8 inches thick. The sub-
soil is dark brown very stony loam about 6 inches
thick, The substratum is grayish brown loam about
7 inches thick. Basalt is at a depth of about 16 inches.

Permeability is moderate, and the available water
capacity is low. Reaction is moderately alkaline. The
effective rooting depth is 10 to 20 inches.

" These soils are used for range, wildlife, and recrea-
ion.

Representative profile of Travelers very stony loam
in an area of Travelers-Garita complex, 5 to 25 percent
slopes, 2,140 feet east and 2,000 feet north of the
southwest corner sec. 34, T, 37 N.,, R. 7 E.

A1—0 to 8 inches; brown (10YR 5/38) very stony loam, dark
brown (10YR 3/3) moist; moderate fine granular
structure; soft, very friable; 30 percent stones,
mostly basalt; calcareous; moderately alkaline;
clear smooth boundary.

B2—3 to 9 inches; brown (10YR 5/3) very stony loam,
dark brown (10YR 4/8) moist; moderate medium
subangular blocky structure parting to moderate
fine granular; slightly hard, very friable; 40 per-
cent stones and cobbles; calcareous; moderately
alkaline; gradual wavy boundary.

Cca—9 to 16 inches; light brownish gray (10YR 6/2) loam,
grayish brown (10YR 5/2) moist; massive; hard,
friable; 40 percent stones and cobbles, mostly
basalt; visible secondary calcium carbonate occur-
ring as concretions in thin seams and streaks and
as coatings on gravel fragments; strongly cal-
careous; moderately alkaline; abrupt wavy bound-
ary.

R—16 inches; basalt bedrock.

The A1 horizon is 2 to 5 inches thick and is very stony
loam or very stony sandy loam. The B2 horizon is 4 to 15
inches thick and is loam or light clay loam. The content of
coarse fragments, dominantly basalt stones and cobbles,
range from 25 to 75 percent in the B and C horizons. Depth
to bedrock ranges from 10 to 20 inches. Bedrock is domi-
nantly basalt, but andesite and latite occur in some pedons.

TrE—Travelers very stony sandy loam, 3 to 25 per-
cent slopes. This gently sloping to moderately steep
soil occupies foothills and small mesas along the west-
ern edge of the valley. The profile of this soil is similar
to the one described as representative of the series,
but the surface layer is very stony sandy loam. About
15 percent of this unit is included areas of Garita
cobbly loam, 8 to 25 percent slopes, and about 10 per-
cent areas of Rock outcrop. ]

Runoff is moderate. The hazard of water erosion is
moderate.

This soil is used for range and wildlife. Capability
unit VIIs-8 nonirrigated ; Basalt Hills range site.

TsE—Travelers-Garita complex, 5 to 25 percent
slopes. This gently sloping to moderately steep map-
ping unit occupies foothills and small mesas along the
western edge of the valley. It is 30 to 60 percent
Travelers very stony loam and 20 to 40 percent Garita
cobbly loam. The Travelers soil has the profile de-
seribed as representative of the series. The Garita soil
has a profile similar to the one described as represen-
tative of the series, but slopes are 5 to 25 percent. It
occurs mostly on foot slopes near the bottom of hills.

Included with this unit in mapping are steep soils
that have slopes of 25 to 75 percent. About 15 percent
of this unit is included areas of Luhon loam generally
at the bottom of hills or in narrow valleys, 25 percent
areas of Rock outcrop mostly on hilltops and at the
edge of mesas, and 15 percent Celeste extremely stony
loam in areas at the hig<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>