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

Major ficldwork for this soil survey was completed in the period 1958-74. Soil names and descrip-
tions were approved in 1974, Unless otherwise indicated, statements in the publication refer to conditions
in the county in 1974, This survey was made cooperatively by the Soil Conservation Service and Forest
Service, United States Department of Agriculture, and the New Mexico Agricultural Experiment Station.

It is part of the technical assistance furnished to the Colfax Natural Resource Conservation District.

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 erroncous interpretations. Enlarged maps
do not show small areas of contrasting soils 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,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other struectures;
and in judging the suitability of tracts of land
for farming, industry, and recreation.

Locating Soils

All the soils of Colfax County 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 county 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 capability unit,
woodland suitability group, and range site to
which the soil has been assigned.

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 on 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
thgse 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 the descrip-
tions of the capability units, the range sites, and
the woodland suitability groups.

Foresters and others can refer to the section
“Woodland,” where the soils of the county are
grouped according to their suitability for trees.

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

Ranchers and others can find, under “Range,”
groupings of the soil according to their suitabil-
ity 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 dwellings, industrial buildings, and for
recreation areas in the section ‘“Engineering.”

Engineers and builders can find, under “En-
gineering,” 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
section “Formation and Classification of
the Soils.”

Newcomers in Colfax County may be espe-
cially interested in the section “General Soil
Map,” where broad patterns of soils are de-
scribed. They may also be interested in the in-
formation about the county given in the section
“Environmental Features.”
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SOIL SURVEY OF COLFAX COUNTY, NEW MEXICO

By George W. Anderson, Terry E. Hilley, Paul G. Martin, Jr., Charles R. Neal, and Robert S. Gomez, Soil Conservation Service®

United States Department of Agriculture, Soil Conservation Service and Forest Service, in cooperation with New Mexico
Agricultural Experiment Station

COLFAX COUNTY (9) 2is in the northeastern part

of New Mexico (see facing page). The county has
a total of 2,409,600 acres, or 3,765 square miles. It is
nearly rectangular in shape with the long axis being
east and west. Raton, the county seat, has a population
of 6,962 according to the 1970 census.

The part of the county lying generally west of a line
from Raton to Cimarron and then south to the county
line is the Southern Rocky Mountain land resource
area (I14). This is a high, mountainous, .and wooded
area. Elevations range from about 6,500 feet to 12,580

feet on top of Little Costilla Peak. Much of this area is-

characterized by a rough and broken type of topog-
raphy, including steep and very steep mountainsides,
narrow ridgetops or mesas, deep canyons, and mountain
valleys, of which the Moreno Valley is the largest. This
mountainous area is used mainly for commercial wood-
land, range, wildlife habitat, and recreation. Precipita-
tion ranges from about 14 inches at the lower elevations
to about 30 inches at the highest elevation.

The part of the county lying east of this line is in the
Great Plains land resource area. This is a plains area
dominated by nearly level to rolling, grassed soils. Ele-
vations range from about 5,500 feet, where the Cana-
dian River crosses the south county line, to about 6,500
feet at the base of the mountains. There are some
isolated mountain peaks and ranges of low hills scat-
tered throughout this plains area. There is also a
relatively extensive area of high mesas bounded by
steep escarpments in the northeastern part of the
county. The plains area is used mainly for range.
Irrigated crops are grown in the vicinity of Maxwell,
Springer, Miami, and Cimarron and dryland crops in
the vicinity of Farley. Average annual precipitation
ranges from about 14 to about 18 inches.

Colfax County is in the Colfax Natural Resource
Conservation District, which is assisted by the Raton
Field Office of the Soil Conservation Service in Raton,
New Mexico.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Colfax County, where they are located,

! Part of the fieldwork was done by MAx V. HopsoN, Davip L.
CARTER, ROBERT STOCK, ARTHUR G. SHERRELL, JR., PARKER D.
INGRAM, PAUL SHIELDS, and RONALD F. PAETZOLD, Soil Conser-
vation éervice; and J. OWEN CARLTON, Forest Service.

“SItalic numbers in parentheses refer to Literature Cited, p.

and how they can be used. The soil scientists 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 rocks; 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 surface 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 according to nation-
wide, uniform procedures. The soil series and the soil
phase are the categories of soil classification most used
in a local survey.

Soils 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 geographic feature near the place where a soil
of that series was first observed and mapped. Angostura
and Colmor, for example, are the names of two soil
series. All the soils in the United States having the
same series name are essentially alike in those char-
acteristics 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 character-
istic 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, Gruver clay loam, 0 to 3
percent slopes, eroded, is one of several phases within
the Gruver series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photographs.
These photographs show woodlands, buildings, 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 all areas shown on a map
that are identified by a common symbol. On most maps
detailed enough to be useful in planning the manage-
ment of farms and fields, a mapping unit is nearly
equivalent to a soil phase. It is not exactly equivalent,

1



2 SOIL SURVEY

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 dominantly of
a recognized soil phase. )

Some mapping units are made up of soils of different
series, or of different phases within one series. Three
such kinds of mapping units are shown on the soil map
‘of Colfax County: soil complexes, soil associations, and
undifferentiated groups. .

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex containg some of each of the two or more dom-
inant 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. Raton-Barela complex is an
example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually
on the soil map but are shown as one unit because the
time and effort of delineating them separately cannot
be justified. There is a considerable degree of uniform-
ity in pattern and relative extent of the dominant soils,
but the soils may differ greatly from one another. The
name of an association consists of the names of the
dominant soils, joined by a hyphen. Etoe-Etown asso-
ciation, steep, is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern
and proportion of soils are not uniform. An area shown
on the map may be made up of only one of the dominant
soils, or of two or more. If there are two or more dom-
inant series represented in the group, the name of the
group ordinarily consists of the names of the dominant
soils, joined by “and.” Vermejo and Swastika soils,
eroded, 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 types
and are given descriptive names. Riverwash is an ex-
ample.

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 man-
agement are estimated for all the soils.

Soil scientists observe how soils behave when used as
a growing medium for native and cultivated plants,
and as material for structures, foundations for struc-
tures, or covering for structures. They relate this be-
havior to propérties 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 failure
to slow permeability or a high water table. They see
that streets, road pavements, and foundations for
houses crack on a given kind of soil, and they relate
this failure to the high shrink-swell potential of the

soil material. Thus, they use observation and knowledge
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, agron-
omists, engineers, and others. They then adjust the
groups according to the results of their study and con-
sultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under current methods of use and management.

Soil Survey Intensities

Colfax County required soil surveys of two mapping
intensities to meet the expected uses. The irrigated
cropland located in the south-central part of the county,
the dry cropland located in the southeastern part of the
county, and the area in and adjacent to the city limits
of Raton, New Mexico, required a high degree of detail
to meet the present and expected needs. These areas
were mapped using narrowly defined mapping units.
The mapping units named as a phase of a soil series or
as % complex are primarily narrowly defined mapping
units. o

The rest of Colfax County, where the soils are mainly
used for range, woodland, recreation, and wildlife habi-
tat, did not require the degree of detail necessary for
narrowly defined mapping units. These areas were
mapped using broadly defined mapping units. These
mapping units are less homogeneous than the narrowly
defined ones. Mapping units named as associations,
undifferentiated groups, and land types are primarily
broadly defined mapping units.

The “Guide To Mapping Units” at the back of this
soil survey shows which mapping units are narrowly
defined and which are broadly defined. The first letter
of a soil symbol is always capitalized. In a broadly de-
fined mapping unit, the second letter is also a capital.
For example, Abreu-Cypher association, hilly (AB)
and Aridic Argiustolls-Rock outcrop association, steep
(ARF) are both broadly defined mapping units. In a
narrowly defined mapping unit the second letter is a
small letter. For example, La Brier silt loam (Lb) and
Litle clay loam, 1 to 3 percent slopes (LtB) are both
narrowly defined mapping units.

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 con-
sists 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 dif-
ferent patterns.

A map showing soil associations (6) 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
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suitable for a certain kind of land use. Such a map is
a useful general guide for broad planning on a water-
shed, a wooded tract, or a wildlife area or for broad
planning of recreational facilities, community develop-
ments, and such engineering works as transportation
corridors. It is not a suitable map for detailed planning
for management 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 have been
grouped into general kinds of landscapes for broad
interpretative purposes. Each of the broad groups and
the soil associations are deseribed on the following
pages.

Deep, Well Drained, Level to Moderately Sloping,
‘Warm Loamy Soils on Uplands

The soils in this group occupy uplands at elevations
of 5,800 to 7,500 feet, They formed in alluvium and
residuum derived from shale and in mixed eolian ma-
terial. The plant cover is short grasses, mid grasses,
and forbs. The soil associations in this group are in
the north-central, central, south-central, and southeast-
ern parts of the county.

1. Colmor-Swastika association

Level to moderately sloping silt loams and silty clay
loams

This level to moderately sloping association is on up-
lands in the north-central, central, and south-central
parts of the county. Slopes are smooth and range from
0 to 9 percent. The soils formed in residuum and al-
luvium derived from shale. The natural vegetation is
blue grama, galleta, sand dropseed, and western wheat-
grass. Elevations range from 5,800 to 7,500 feet. The
average annual precipitation is 14 to-17 inches. Average
annual soil temperature is 47° to 53° F. The frost-free
season is 130 to 160 days.

This association makes up about 17 percent of the
survey area. It is about 45 percent Colmor soils, 35
percent Swastika soils, 10 percent La Brier soils, and
10 lpercent Mion, Litle, Manzano, Vermejo, and Tinaja
soils.

Colmor soils are in the smoother and flatter areas.
Typically, they have a grayish brown silt loam and
silty clay loam surface layer and a pale brown and
light yellowish brown silty clay loam subsoil. The sub-
?tratum is very pale brown silt loam and silty clay
oam.

Swastika soils are on broad sloping uplands. They
have a brown silt loam surface layer and a brown, pale
brown, and light brownish gray silty clay subsoil. The
substratum is light yellowish brown silty clay loam,

La Brier soils are on flats, swales, and uplands,

This association is used for range, irrigated culti-
vated crops, wildlife habitat, recreation, and water-
shed. The dominant crops are alfalfa, corn, and small
grain. Range sites are generally large. Water supply
is limited. The water sources are manmade lakes, stock
tanks, and windmills. The main wildlife species are
antelope, dove, and pheasant. The scattered lakes and

tanks provide habitat for fish and waterfowl. The
erosion hazard is slight to high. The hazard of soil
blowing is slight to moderate.

2. Gruver-Dalhart-Dioxice association

Level to gently sloping and undulating fine sandy loams,
loams, and clay loams

This level to gently sloping association is on uplands
in the southeastern part of the county and in isolated
areas on the northeast side of major drainageways.
Slopes are smooth and range from 0 to 5 percent. The
soils formed in mixed eolian materials. The natural
vegetation is blue grama, sand dropseed, buffalograss,
three-awn, fringed sagewort, yucea, and broom snake-
weed. Elevations range from 5,800 to 7,000 feet. The
average annual precipitation is 14 to 18 inches. The
average annual soil temperature is 47° to 53° F.
The frost-free season is 130 to 160 days.

This association makes up about 7 percent of the
county. It is about 80 percent Gruver soils, 20 percent
Dalhart soils, 15 percent Dioxice soils, 10 percent Dal-
lam soils, 10 percent Seelez soils, and 15 percent Tex-
line, Plack, Swastika, Litle, Tinaja, Manzano, and
Tricon soils.

Gruver soils are on the smoother and flatter areas
in the southeastern part of the county. Typically, they
have a brown loam surface layer and a clay loam sub-
soil. The subsoil is brown to a depth of about 25 inches
and reddish yellow, pinkish white, and pink below.

Dalhart soils are on uplands in isolated areas on the
northeast side of major drainageways. They have a
yellowish brown fine sandy loam surface layer and a
yellowish brown and pale brown sandy clay loam sub-
soil. The substratum is pale brown sandy clay loam
and fine sandy loam.

Dioxice soils are in the southeastern part of the
county. They have a brown fine sandy loam surface
layer and a yellowish brown, brown, and very pale
brown loam and clay loam subsoil. The substratum is
pink and brown loam and clay loam and has a high
content of lime.

Dallam soils are on uplands in isolated areas on the
northeast side of the major drainageways.

This association is used for range, dryland cultivated
crops, wildlife habitat, and watershed. The dominant
crops are grain sorghum, small grain, and corn (fig.
1). Water supply is limited. Water sources are stock
tanks and windmills, The main wildlife species are
antelope, dove, and some quail. The erosion hazard is
slight or moderate. The hazard of soil blowing is mod-
erate or high.

Deep to Very Shallow, Well Drained and
Moderately Well Drained, Level to Hilly, Warm
Loamy Soils on Uplands

The soils in this group occupy uplands, fans, swales,
and low hills at elevations of 5,500 to 7,500 feet. They
formed in alluvium and residuum derived from shale,
sandstone, limestone, and basalt modified by mixed
eolian materials. The plant cover is short grasses, mid
grasses, and forbs. The soil associations in this group
are in the south-central, central, northeastern, eastern,
and southeastern parts of the county.
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Figure 1.—Area of Gruver-Dalhart-Dioxice association. Grain sorghum is on Dallam fine sandy loam, 0 to 3 percent slopes.

3. Mion.YVermejo-Litle association

Shallow to deep, well drained and moderately well
drained, level to hilly silt loams and silty clay loams

This level to hilly association occupies uplands, fans,
swales, and low hills in the central, north-central, and
south-central parts of the county. Slopes range from
0 to 25 percent. The soils formed in residuum and al-
luvium derived from shale. The natural vegetation is
blue grama, buffalograss, alkali sacaton, inland salt-
grass, western wheatgrass, galleta, sideoats grama,
four-wing saltbush, scattered pinyon pine, and one-seed
juniper. Elevations range from 5,800 to 7,500 feet. The
average annual precipitation is 14 to 17 inches. Average
annual soil temperature is 47° to 55° F. The frost-free
season is 120 to 160 days.

This association makes up about 12 percent of the
survey area. It is about 22 percent Mion soils, 20 per-
cent Vermejo soils, 14 percent Litle soils, 10 percent
Manzano soils, and 34 percent Colmor, Penrose, Tinaja,
Berthoud, Swastika, and Seelez soils and Rock outerop
and Riverwash.

Mion soils are on hills and smooth uplands. Typically,
they have a light brownish gray silt loam surface layer.
The next layer is pale brown silty clay. Shale is at a
depth of 14 inches.

Vermejo soils are on fans and in swales. They have
a grayish brown silty clay loam surface layer. The

next layer is grayish brown silty clay. The substratum
is grayish brown silty clay with salt mycelia and
crystals.

Litle soils are on uplands. They have a grayish brown
silt loam surface layer and a grayish brown clay sub-
soil. The substratum is grayish brown clay. Shale is at
a depth of 23 inches.

Manzano soils are on valley floors and in swales.

This association is used for range, irrigated culti-
vated crops, wildlife habitat, recreation, and water-
shed. Cultivated crops are affected by soluble salts, slow
permeability, and the shallowness of the soil over rock.
The dominant crops are alfalfa and corn. Water supply
is limited, Water sources are streams, manmade lakes,
stock tanks, and windmills. The dominant wildlife
species are antelope, dove, and pheasant. The streams,
lakes, and tanks provide habitat for fish and water-
fowl. The erosion hazard is high. The hazard of soil
blowing is moderate or high. The soils of this associa-
tion are a potential source of sediment.

4. Capulin-Torreon association

Deep, well drained, level to gently rolling silt loams

This level to gently rolling association (fig. 2) is on
basalt flows in the eastern half of the county. Slopes
range from 0 to 7 percent. The soils formed in residuum
and alluvium derived from basalt. The natural vegeta-



COLFAX COUNTY, NEW MEXICO 59

Figure 2.—Area of Capulin-Torreon association. Capulin and Torreon soils are in the foreground. Apache and Ayon soils are in the
more sloping, cobbly arcas.

tion is blue grama, buffalograss, ring muhly, little blue-
stem, sideoats grama, western wheatgrass, fringed
sagewort, and broom snakeweed. Elevations are 6,000
to 7,600 feet. The average annual precipitation is 14 to
17 inches. Average annual soil temperature is 47° to
55° F. The frost-free season is 130 to 160 days.

This association makes up about 10 percent of the
county. It is about 20 percent Capulin soils, 15 percent
Torreon soils, 10 percent Ayon soils, 10 percent Apache
goils, 10 percent Deacon soils, and 35 percent Des
Moines, Oro Grande, La Brier, Thunderbird, Bandera,
Plack, and Tafoya soils, Rock outcrop, and Cinder land.

Capulin soils are on fans. Typically, they have a dark
grayish brown silt loam and silty clay loam surface
layer and a grayish brown and light brownish gray
clay loam subsoil. The substratum is very pale brown
and light gray clay loam and silty clay loam.

Torreon soils are on broad fans. They have a brown
silt loam and silty clay loam surface layer and a brown
and pale brown clay, silty clay loam, and silty clay
subsoil. The substratum is white clay loam.

Ayon soils and Apache soils are on basalt flows.
Deacon soils are on uplands.

This association is used for range, wildlife habitat,
recreation, and watershed. Water sources are stock

tanks, windmills, and scattered pothole lakes. The dom-
inant wildlife species are antelope and dove. The tanks
and lakes provide habitat for ducks. Some ponds and
lakes have been privately stocked with fish. The erosion
hazard is moderate. The hazard of soil blowing is slight
or moderate.

5. Travessilla-Carnero-Partri association

Very shallow to deep, well drained, level to hilly stony
loams, fine sandy loams, loams, and silt loams

This level to hilly association is on uplands and
brushy slopes in the southeastern part of the county.
Slopes range from 0 to 30 percent in most areas, but
range to 75 percent in some areas. The soils formed in.
alluvium and residuum derived from sandstone and
modified by mixed eolian materials. The natural vege-
tation is blue grama, hairy grama, sand dropseed, side-

-oats grama, big bluestem, little bluestem, three-awn,

wolftail, pinyon pine, and one-seed juniper. Elevations
are 5,500 to 7,000 feet. The average annual precipita-
tion is 14 to 17 inches. The average annual soil temper-
ature is 47° to 55° F. The frost-free season is 130 to
180 days.

This association makes up about 2 percent of the
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county. It is about 25 percent Travessilla soils, 20 per-
cent Carnero soils, 15 percent Partri soils, 15 percent
Bernal soils, and 25 percent Dioxice, La Brier, Man-
zano, Litle, Colmor, and Plack soils, Rubble land, and
Rock outcrop.

Travessilla soils are on ridges, hillsides, and benches.
Typically, they have a brown stony loam or fine sandy
loam surface layer that is underlain by brown loam.
Sandstone is at a depth of 11 inches.

Carnero soils are on uplands. They have a grayish
brown loam surface layer, and a brown and yellowish
brown clay loam and clay subsoil. Sandstone is at a
depth of 38 inches.

Partri soils are on uplands. They have a dark grayish
brown silt loam surface layer and a dark grayish brown
and brown silty clay loam and silty clay subsoil. The
substratum is brown clay loam,

Bernal soils are on ridges. They have a brown loam
surface layer and a brown sandy clay loam subsoil.
Sandstone is at a depth of 18 inches.

These soils are used for range, wildlife habitat,
recreation, and watershed. Water sources are streams,
stock tanks, windmills, and scattered pothole lakes.
The dominant wildlife species are antelope, deer, Bar-
bary sheep, dove, and quail. The Canadian River pro-
vides habitat for warm water fish and waterfowl. The
pothole lakes are used by waterfowl, The erosion haz-
ard is moderate or high. The hazard of soil blowing is
moderate.

Deep to Very Shallow, Well Drained, Level to
Strongly Sloping, Cold Loamy Soils on Uplands

The soils in this group occupy mesas and mountain
valleys at elevations of 7,200 to 11,000 feet. They
formed in alluvium and residuum derived from basalt,
sedimentary rocks, and intrusive rocks modified by
mixed eolian materials. The plant cover is short grasses,
mid grasses, and forbs. The soil associations in this
group are in the northeastern, western, and southwest-
ern parts of the county.

6. Raton-Barela association

Very shallow- and deep, level to strongly sloping stony
silt loams, cobbly loams, and silt loams

This association is on basalt-capped mesas in the
northeastern and southwestern parts of the county.
Slopes range from 0 to 50 percent but are mostly 0 to
15 percent. The soils formed in residuum and alluvium
derived from basalt and modified by mixed eolian ma-
terials. The natural vegetation is blue grama, Arizona
fescue, western wheatgrass, mountain muhly, pine
dropseed, prairie junegrass, big bluestem, and little
bluestem. Elevations are 7,200 to 10,000 feet. The
average annual precipitation is 15 to-20 inches. The
average annual soil temperature is 42° to 47° F.
The frost-free season is 80 to 120 days.

This association makes up about 5 percent of the
county. It is about 35 percent Raton soils, 20 percent
Barela soils, 10 percent Hillery soils, 10 percent Yankee
soils, and 25 percent Dalcan, Saladon, Burnac, and
Bandera soils and Rock outecrop.

Raton soils are on basalt flows. Typically, they have

a very dark grayish brown stony silt loam or cobbly
loam surface layer over a brown very stony clay or
very cobbly loam subsoil. Basalt is at a depth of 15
inches.

Barela soils are on basalt mesas. They have a dark
gray silt loam surface layer. The subsoil is brown,
grayish brown, and dark grayish brown silty clay loam,
silty clay, and stony clay. Basalt is at a depth of 41
inches or more.

Hillery soils are on basalt flows mainly in the south-
western part of the county.

Yankee soils are on basalt mesas.

This association is used for range, limited cultivated
crops, wildlife habitat, recreation, and watershed. The
main crops are small grain and alfalfa. Water sources
are pothole lakes, stock tanks, and windmills. The
dominant wildlife species are antelope, deer, elk, and
dove. The lakes provide a habitat for fish and water-
fowl. The erosion hazard is moderate or high. The
hazard of soil blowing is slight or moderate.

7. Morval-Moreno-Brycan association
Deep, level to strongly sloping clay loams and loams

This gently sloping to moderately steep association
is in mountain valleys in the western part of the
county. Slopes range from 0 to 30 percent but in most
areas are 0 to 15 percent. The soils formed in alluvium
derived from intrusive and sedimentary rocks. The
natural vegetation is blue grama, mountain muhly,
bottlebrush squirreltail, Kentucky bluegrass, western
wheatgrass, and Arizona fescue. Elevations are 8,000
to 9,000 feet. The average annual precipitation is 16
to 18 inches. The average annual soil temperature is
§4° to 47° F. The frost-free season is less than 90

ays.

This association makes up about 2 percent of the
county. It is about 25 percent Morval soils, 22 percent
Moreno soils, 18 percent Brycan soils, 10 percent Frolic
soils, and 25 percent Ring, Cypher, Vamer, Dargol,
and Saladon soils, Rubble land, Rock outcrop, and
Cumulic Haplaquolls.

Morval soils are in wide mountain valleys. Typically,
they have a brown clay loam surface layer. The subsoil
is a brown and light brown clay loam and silty clay
loam. The substratum is pink silty clay loam.

Moreno soils are on valley sides. They have a brown
loam and sandy clay loam surface layer. The subsoil
is reddish brown clay loam and gravelly clay. The
substratum is reddish brown gravelly clay.

Brycan soils are on valley sides and alluvial fans.
They have a brown loam surface layer and a brown
loam and sandy clay loam subsoil. The substratum is
}orown and yellowish brown sandy clay loam and clay
oam,

Frolic soils are on fans and in swales.

This association is used for range, cultivated crops,
wildlife habitat, recreation, and watershed. The main
crops are alfalfa and small grain. The main wildlife
species are elk, deer, bear, and turkey. Water sources
are streams, springs, lakes, and stock tanks. -The
streams, lakes, and stock tanks provide habitat for fish
and waterfowl. The erosion hazard is slight or mod-
erate. The hazard of soil blowing is slight.
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Deep to Very Shallow, Well Drained and
Excessively Drained, Nearly Level to Very Steep,
Cold and Warm Loamy Soils on Uplands and Rock
Outcrop

The soils in this group occupy mesas, mountainsides,
and mountaintops at elevations of 6,000 to 12,000 feet.
They formed in colluvium, alluvium, and residuum de-
rived from sandstone, shale, limestone, basalt, and in-
trusive rocks. The plant cover is conifers, grass, and
brush. The soil associations in this group are in the
northern and western parts of the county.

8. Bundo-Angostura-Tolby association

Deep, well drained and excessively drained, moderately
steep to very steep, cold gravelly sandy loams, stony
sandy loams, stony fine sandy loams, and stony loams

This association is on wooded mountainsides (fig. 3)
in the western part of the county. Slopes are mainly
20 to 60 percent. The soils formed in colluvium, al-
luvium, and residuum derived from intrusive rocks and
sandstone and shale. The natural vegetation is Douglas-
fir, white fir, Engelmann spruce, subalpine fir, bristle-
cone pine, and quaking aspen. The understory is
kinnikinnick, oregongrape, mockorange, and mountain
grasses. Elevations are 8,000 to 12,000 feet. The average
annual precipitation is 22 to 30 inches. The average

Figure 3.—Area of Bundo-Angostura-Tolby association as seen
from Ute Park.

annual soil temperature is 34° to 42° F. The frost-free
season is less than 90 days.

This association makes up about 8 percent of the
county, It is about 25 percent Bundo soils, 20 percent
Angostura soils, 10 percent Tolby soils, 10 per-
cent Cypher soils, 5 percent Etoe soils, and 30 percent
Etown, Wellsville, Abreu, Moreno, Morval, and Saladon
soils, Rock outerop, and a group of soils called
Ustochrepts.

Bundo soils are on mountainsides toward the lower
half of the elevation range. Typically, they have a light
gray gravelly sandy loam surface layer that is covered
by a layer of decaying forest litter. The subsurface
layer is a light-gray gravelly sandy loam. The subsoil
is a light yellowish brown gravelly loam and very
gravelly sandy clay loam.

Angostura soils are on mountainsides at the higher
end of the elevation range. They have a light brownish
gray stony loam surface layer that is covered by a
layer of decaying forest litter. The subsoil is a light
yellowish brown stony sandy clay loam.

Tolby soils are on mountainsides at the higher ele-
vations. They have a grayish brown stony loam surface
layer that is covered by a layer of decaying forest litter.
The subsoil is a pale brown very gravelly loam. The
substratum is a brown, yellowish brown, and pale
brown cobbly loam, sand, gravelly loamy sand, and
cobbly sandy loam.

Cypher soils are on mountainsides and ridge crests
toward the lower half of the elevation range.

This association is used for woodland, wildlife habi-
tat, recreation, and watershed. Water sources are
streams, seeps, springs, and stock tanks, The dominant
wildlife species are elk, bear, deer, turkey, squirrel,
cougar, Bighorn sheep, beaver, grouse, and bandtailed
pigeon. The streams and tanks provide habitat for fish
and waterfowl. The erosion hazard is moderate or high,
and the hazard of soil blowing is slight.

9. Burnac-Fuera association

Deep, well drained, nearly level to very steep, cold
stony loams and cobbly loams

This sloping to very steep association occupies basalt
flows and mountainsides in the southwestern part of
the survey area. Slopes range from 1 to 60 percent. The
soils formed in colluvium, alluvium, and residuum de-
rived from basalt sandstone and shale. The natural
vegetation is Douglas-fir, white fir, limber pine, quak-
ing aspen, Engelmann spruce, and ponderosa pine. The
understory is Gambel oak and mountain grasses. Ele-
vations are 7,500 to 11,000 feet. The average annual
precipitation is 22 to 27 inches. The average annual
soil temperature is 42° to 44° F. The frost-free season
is less than 90 days. ‘

This association makes up about 3 percent of the
county. It is about 55 percent Burnac soils, 20 percent
Fuera soils, and 25 percent Hillery, Saladon, Raton
and Brycan soils, Rock outerop, and Rubble land.

Burnac soils are on broad basalt flows. Typically,
they have a very dark grayish brown stony loam
surface layer that is covered by a layer of decaying
forest litter. The subsurface layer is a brown stony
loam. The subsoil is a brown and reddish brown clay
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and clay loam. The substratum is a reddish brown grav-
elly sandy clay. Basalt is at a depth of 53 inches.

Fuera soils are on mountainsides. They have a dark
grayish brown and pale brown cobbly loam surface
layer that is covered by a layer of decaying forest
litter. The subsurface layer is a very pale brown cobbly
‘loam. The subsoil is a brown cobbly and very cobbly
clay. The substratum is a brown and yellowish brown
very cobbly and very stony clay. )

This association is used for woodland, wildlife habi-
tat, recreation, and watershed. The dominant wildlife
species are elk, deer, bear, turkey, beaver, squirrel, and
cougar. Water sources are streams and a few small
lakes, which provide habitat for fish and waterfowl.
The soil erosion hazard is moderate or high. The soil
blowing hazard is slight.

10. Dargol-Fuera-Vamer association

Very shallow to deep, well drained, nearly level to very
steep, cold stony loams, stony very fine sandy loams,
and cobbly loams

This association occupies mesas and mountainsides
in the northern part of the county. Slopes range from
1 to 60 percent. The soils formed in colluvium, alluvium,
and residuum derived from sandstone and shale. The
natural vegetation is Douglas-fir, white fir, ponderosa
pine, pinyon pine, Rocky Mountain juniper, and one-
seed juniper. The understory is Gambel oak, mountain-
mahogany, mountain muhly, pine dropseed, big blue-
stem, little bluestem, blue grama, and sideoats grama.
Elevations are 7,000 to 9,000 feet. The average annual
precipitation is 18 to 22 inches. The average annual
soil temperature is 42° to 46° F. The frost-free season
is from 90 to 120 days.

This association makes up about 28 percent of the
county. It is about 20 percent Dargol soils, 15 percent
Fuera soils, 15 percent Vamer soils, 10 percent Mid-
night soils, 10 percent Rombo- soils, and 30 percent
Ponil, Deacon, Stout, La Brier, Manzano, Oro Grande,
Mughouse, Meloche, and Laporte soils, Rock outcrop,
and Rubble land.

Dargol soils are on mesa tops and mountainsides.
Typically, they have a very pale brown stony loam
surface layer that is covered by a layer of decaying
forest litter. The subsoil is a reddish yellow and light
yellowish brown clay. Sandstone is at a depth of 35
inches.

Fuera soils are on mountainsides. They have a dark
grayish brown and pale brown cobbly loam surface
layer that is covered by a layer of decaying forest litter.
The subsurface layer is a very pale brown cobbly loam.
The subsoil is a brown cobbly and very cobbly clay.
The substratum is brown cobbly clay- and yellowish
brown very stony clay.

Vamer soils are on mesa tops and ridges. They have
a grayish brown stony very fine sandy loam surface
layer and a brown clay subsoil. Sandstone is at a depth
of 16 inches.

Midnight soils and Rombo soils are on mountainsides.

This association is used for woodland, range, wild-
life habitat, recreation, and watershed, The dominant
wildlife species are elk, deer, turkey, bear, beaver,
squirrel, and cougar. Water sources are streams, lakes,
windmills, and stock tanks. The streams and lakes pro-

vide habitat for fish and waterfowl. The erosion hazard
i?‘ mhgderate or high. The hazard of soil blowing is
slight.

11. Aridic Argiustolls-Rock outcrop association

Shallow to deep, well drained, moderately steep to very
steep, warm soils and Rock outcrop

This moderately steep to steep association is on side
slopes of basalt mesas in the northeastern and south-
western parts of the county. Slopes range from 20 to
55 percent. The soils formed in colluvium, alluvium,
and residuum derived from sandstone, shale, limestone,
and basalt. The natural vegetation is blue grama, west-
ern wheatgrass, Arizona fescue, little bluestem, Gambel
oak, mountainmahogany, pinyon pine, one-seed juniper,
and scattered ponderosa pine. Elevations are 6,000 to
8,200 feet. The average annual precipitation is 14 to
19 inches, The average annual soil temperature is 47°
to 53° F. The frost-free season is 120 to 160 days.

This association makes up about 6 percent of the
county. It is 80 percent Aridic Argiustolls, 15 percent
Rock outcrop, and 5 percent Burnac, Fuera, Raton,
Deacon, Mion, Apache, and Ayon soils and Rubble land.

The extremely variable Aridic Argiustolls range
from stony to nonstony and from deep to shallow
throughout the association.

Rock outcrop is made up of basalt, sandstone, shale,
and limestone. It is on nearly vertical escarpments at
the higher elevations and on ridges and isolated ex-
posures throughout the association.

This association is used for range, wildlife habitat,
recreation, and watershed. Water sources are intermit-
tent streams, springs, stock tanks, and windmills. The
dominant wildlife species are deer, elk, turkey, bear,
and dove. The erosion hazard is high. The hazard of
soil blowing is slight.

Descriptions of the Soils

This section describes the soil series and mapping
units in Colfax County. 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 also 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 underly-
ing 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 are for dry soil unless othewise
stated. The profile described in the series is representa-
tive for mapping units in that series. If the profile of
a given mapping unit is different from the one described
for the series, these differences are stated in deseribing
the mapping unit, or they are differences that are
apparent in the name of the mapping unit.
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Unless otherwise noted, the pH was determined with
colorimetric indicators by using soil and water in a
ratio of 1 to 5. No mention of features such as wet
consistence, roots, rock fragments, and carbonates in
the description of a horizon indicates that the feature
was absent.

As mentioned in the section, “How This Survey Was
Made,” not all mapping units are members of a soil
series. Rock outcrop and Riverwash, for example, do
not belong to a soil series, but nevertheless, are listed
in alphabetic order along with the soil series.

Preceding the name of each mapping unit is a sym-
bol. 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 classification, range
site, and woodland suitability group in which the map-
ping unit has been placed. The page for the description
of each capability unit, range site, woodland suitability
group, or other interpretative group can be found by
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).

Abreu Series

The Abreu series consists of deep, well drained soils
on mountain foot slopes and at the lower end of moun-
tain side slopes. These soils formed in residuum derived
from igneous rock. Slopes are 10 to 30 percent. Eleva-
tion is 7,500 to 8,500 feet. The vegetation is ponderosa
pine, Douglas-fir, white fir, Rocky Mountain juniper,
Gambel oak, quaking aspen, Arizona fescue, mountain
muhly, kinnikinnick, and prairie junegrass. Precipita-
tion is 22 to 25 inches, the mean annual soil temperature
fis about 44° F, and the frost-free season is 90 to 120

ays.

In a representative profile, the surface layer is gray-
ish brown gravelly loam about 8 inches thick. It is
covered with about 2 inches of decomposing forest
litter. The subsurface layer is light brownish gray very
gravelly loam about 12 inches thick. The subsoil is
brown gravelly and very gravelly clay loam about 28
inches thick, Igneous bedrock is at a depth of 43 inches.
The soil is medium acid in the surface layer and slightly
acid below.

The soil is moderately slowly permeable. Available
water capacity is 8 to 6 inches. Effective rooting depth
is 40 to 60 inches.

Abreu soils are used for wildlife habitat, recreation,
woodland, and watershed.

Representative profile of Abreu gravelly loam in an
area of Abreu-Cypher association, hilly, about 8 miles
west northwest of Philmont Scout Ranch headquarters;
.‘(3},000 feet north and 1,400 feet west of Cimarroncito

amp:
01&02—2 inches to 0; decomposed and decompos-
ing forest litter.
Al—0 to 8 inches; grayish brown (10YR 5/2)
gravelly loam, very dark grayish brown
(10YR 3/2) when moist; weak very fine

granular structure; soft dry, very friable
moist, slightly sticky and slightly plastic
wet; many very fine and fine and few
coarse roots; many interstitial pores; 30
percent angular gravel; medium acid;
clear wavy boundary.

A2—3 to 15 inches; light brownish gray (10YR
6/2) very gravelly loam, brown (10YR
4/3; moist; weak fine subangular blocky

structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic wet;
many fine and very fine and few coarse
roots; many fine tubular pores; 55 per-
cent angular gravel; slightly acid; clear
wavy boundary.

B21t—15 to 30 inches; brown (7.5YR 5/4) grav-
elly clay loam, brown (7.5YR 4/4) moist;
few patches of pale brown (10YR 6/3)
A2 material, dark yellowish brown (10YR
4/4) moist; weak medium subangular
blocky structure; very hard dry, firm
moist, sticky and plastic wet; few fine
medium and coarse roots; common fine
tubular pores; common moderately thick
clay films on peds and gravel; 45 percent
angular gravel; slightly acid; gradual
wavy boundary.

B22t—30 to 43 inches; brown (7.5YR 5/4) very
gravelly clay loam, brown (7.5YR 4/4)
moist; moderate fine subangular blocky
structure; very hard dry, firm moist,
sticky and plastic wet; very few roots,
common fine tubular pores; many moder-
ately thick clay films on peds and gravel;
60 percent angular gravel; slightly acid;
abrupt wavy boundary. .

R—43 inches; igneous bedrock fractured in th
upper few inches. .

Rock fragments are angular pebbles 14 inch to 1 inc
in diameter. The Al horizon is gravelly loam or grav-
elly sandy loam that is 15 to 30 percent rock fragments.
The A2 horizon has value of 6 or 7 dry and 4 or 5 moist
and chroma of 2 through 4. It is gravelly loam, gravelly
sandy loam, or very gravelly loam that is 40 to 60 per-
cent rock fragments. The B2t horizon has hue of 7.5YR
or 10YR. It is gravelly clay loam, gravelly sandy clay
loam, or very gravelly clay loam that is 40 to 70 percent
rock fragments. The depth to bedrock ranges from 40
to 60 inches. The bedrock is acid igneous and is frac-
tured in the upper 4 to 6 inches. :

AB—Abreu-Cypher association, hilly., This mapping
unit is on all aspects of the lower lying mountain foot
slopes at elevations of 7,500 to 8,500 feet. It is about 60
percent an Abreu gravelly loam that has 10 to 30 per-
cent slopes and about 30 percent a Cypher gravelly
loam that has 15 to 35 percent slopes. The Abreu soil
is in the smoother, lower positions. The Cypher soil is
on the ridgetops and in the more sloping positions.

About 10 percent of this mapping unit is included
areas of Bundo, Brycan, and Frolic soils, Rock outcrop,
and Rubble land. The Bundo soil is in the higher posi-
tions. Brycan and Frolic soils are in the small grassed
swales. Rock outerop occurs throughout the association.
Rubble 1and is below Rock outerop.

Abreu gravelly loam has the profile described as
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TABLE 1.——Acreage and proportionate extent of the soils

Map

Map

symbol Soil name Acres Percent symbol Soil name Acres Percent
AB Abreu-Cypher association, hilly ___ 4,139 0.2 GeB2 Gruver clay loam, 0 to 3 percent
AG Angostura association, steep —____ 6,599 0.3 slopes, eroded ——______________ 11,168 0.5
AN Angostura-Tolby association, HrD Hillery stony loam, 1 to 7 per-
steep ._ 59,694 2.5 cent slopes 17,247 0.7
ApD Apache-Ayon complex, 1 to 9 Lb La Brier silt loam _______________ 47,565 2.0
percent slopes ________________ 40,663 1.7 Le La Brier silty clay loam, saline —__ 3,848 0.2
ARF Aridic Argiustolls-Rock outcrop Lr La Brier-Rock outcrop complex __ 12,447 0.6
association, steep o ____ 133,326 6.5 | LSF Laporte channery loam, 5 to 35
ARG Aridic Argiustolls-Rock outcrop percent slopes . _______ 6,134 0.3
complex, very steep —.____.____ 17,479 0.7 LtB Litle clay loam, 1 to 3 percent
BA Bandera association _____________ 2,633 0.1 slopes 8,128 0.3
BE Barela-Yankee association ——_____ 27,422 1.1 | Ma Manzano loam 6,638 0.3
BhD Berthoud loam, 3 to 9 percent MB Manzano association, gently
slopes 6,710 0.3 sloping 23,399 1.0
BR Brycan association, moderately Mn Midnight-Rombo-Rock outcrop
sloping 7,386 0.3 complex 152,785 6.3
BU Bundo association, steep —.——__—__ 40,457 1.7 MoB Mion silty clay loam, 1 to 3 per-
BY Burnac-Hillery association, cent slopes 1,351 0.1
sloping 39,870 1.7 Mp Mion-Rock outerop complex —_____ 40,887 1.7
CaD Capulin-Ayon complex, 1 to 9 MR Mion-Litle association, strongly
percent slopes . oo ___ 11,986 0.5 sloping —__ 78,696 3.3
CB Capulin-Torreon association, MS Moreno-Cypher association, hilly __ 4,854 0.2
moderately sloping . _____ 76,816 8.1||MT Morval-Moreno association,
(ol Carnero-Partri association —______ 23,647 1.0 sloping - 21,511 0.9
CrB Colmor silt loam, 1 to 8 percent Mu Mughouse-Swastika complex _____ 17,515 0.7
slopes 3,014 0.1]| OG Oro Grande-Meloche association,
CcrC Colmor silt loam, 3 to 5 percent steep 17,844 0.7
slopes —_ 12,546 05]0T Oro Grande-Tafoya association ___ 15,979 0.7
CsB Colmor silty clay loam, 1 to 3 PE Penrose loam, 0 to 9 percent
percent slopes —__—_________.___ 5,204 0.2 slopes 15,339 0.6
CsC Colmor silty clay loam, 3 to 5 PL Plack fine sandy loam, 0 to 9
percent slopes ———____ . _____ 971 () percent slopes ________________ 746 *)
CcT Colmor association ______________ 190,548 79| PV Ponil-Vamer association, hilly __.. 43,836 18
cv Colmor-Vermejo-Litle associa- Ra Raton-Barela complex ___________ 45,883 1.9
tion, sloping — oo __ 45,742 1.9| RD Raton-Dalcan association, rolling-.. 17,437 0.7
CY Cypher-Bundo association, steep —_ 32,041 1.3 RE Raton-Wellsville association, '
DaB Dalhart fine sandy loam, 1 to 3 Steep _ — 1,318 0.1
percent slopes —— _—__________ 3,389 0.1|| RG Ring-Brycan association, mod-
DaC Dalhart fine sandy loam, 8 to 5 erately sloping . _________ 6,789 0.3
percent slopes ________________ 553 (*) | RV Riverwash 8,119 0.1
DB Dalhart-Seelez association, Rz Riverwash-Manzano complex —____ 13,639 0.6
gently sloping - ____________ 45,969 1.9 5eC Saladon mucky silty clay, 0 to 5
DmB, Dallam loamy fine sand, 0 to 3 percent slopes —_______________ 3,668 0.1
percent slopes —— . _____ 2,488 0.1 SeB Seelez sandy loam, dark, 0 to 3
DmC2 | Dallam loamy fine sand, 1 to & percent slopes ________ e 1,234 0.1
percent slopes, eroded _____.___ 1,989 0.1| SfC Seelez fine sandy loam, 0 to 5
DnB Dallam fine sandy loam, 0 to 3 percent slopes ————________._ 2,434 0.1
percent slopes - ______ 15,901 0.7(| SrA Seelez fine sandy loam, dark, 0
DnB2 Dallam fine sandy loam, 0 to 8 to 1 percent slopes — . __ 399 )
percent slopes, eroded _________ 3,852 0.2 SoA Swastika silt loam, 0 to 1 per-
DO Dargol-Stout-Vamer association, cent slopes 16,938 0.7
sloping 69,277 2.9 SpD Swastika silt loam, 8 to 7 per-
DP Deacon-Ayon association, sloping __ 24,950 1.0 cent slopes __________________ 8,419 0.3
DR Deacon-La Brier-Manzano asso- SsB Swastika silty clay loam, 1 to 8
ciation, sloping o ________ 49,805 2.1 percent slopes . ________ 23,497 1.0
DsE Deacon-Oro Grande-Laporte com- St Swastika silty clay loam, saline __ 7,811 0.3
plex, 3 to 15 percent slopes _.__. 8,893 041 SW Swastika association, gently
DT Des Moines association, steep —___ 12,893 0.5 sloping 83,901 3.6
DxC Dioxice fine sandy loam, 1 to 5 SX Swastika-La Brier association,
percent SlOPeS e oo occmmeoo 22,157 0.9 saline _ 12,336 0.5
DxC2 Dioxice fine sandy loam, 1 to 6 TED Texline fine sandy loam, 0 to 7
percent slopes, eroded .________ 3,666 0.1 percent slopes o _________ 4,315 0.2
EE Etoe-Etown association, steep —__._ 19,041 0.8|TH Thunderbird-Torreon association,
FC Frolic association, gently sloping__ 7,044 0.3 undulating 9,351 0.4
FD Fuera-Burnac association, steep __ 22,512 0.9{ TNE Tinaja gravelly sandy clay loam,
FE Fuera-Dargol-Vamer association, 3 to 25 percent slopes — . _____ 7,643 0.3
steep 312,304 13.0( 1O Torreon-Deacon association
GaB Gruver fine sandy loam, 0 to 8 sloping 10,007 0.4
percent slopes ________________ 5,607 0.2)7Tr Travessilla-Rock outcrop complex 8,071 0.1
GbB Gruver loam, 0 to 8 percent TS Travessilla-Bernal-Rock outcrop
slopes 40,254 1.7 association 21,190 0.9
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TABLE 1.—Acreage and proportionate extent of the soils—Continued

syhf:g)ol Soil name Acres Percent sgr\:lr?l?ol Soil name Acres . | Percent
X Tricon-Plack association, gently WEG Wellsville cobbly loam, 10 to 50
sloping 3,809 0.2 percent slopes o ___ 4,385 0.2
us Ustochrepts-Rock outcrop Intermittent lakes ——— ... 3,437 0.1
complex 18,357 0.8 Lakes 5,027 0.2
Ve Vermejo silty clay loam —________ 28,926 1.2
Vm Vermejo silty clay loam, saline ___ 24,201 1.0
Vs2 Vermejo and Swastika soils,
eroded 8,961 04 Total 2,409,600 100.0

! Less than 0.1 percent.

representative of the series. Runoff is medium. The
hazard of water erosion is moderate, and the hazard of
soil blowing is slight.

Cypher gravelly loam has a profile similar to the one
described as representative of the series, but it is lighter
in color and has more gravel. Runoff 1s medium. The
hazard of water erosion is moderate, and the hazard of
soil blowing is slight.

This unit is used for recreation, wildlife habitat,
woodland, and watershed. Capability subclass VIle
dryland. Abreu soil in woodland suitability group 6£1,
Cypher soil in 6d2.

Angostura Series

The Angostura series consists of deep, well drained
soils on mountainsides. These soils formed in colluvium
and residuum derived from sandstone and acid igneous
rock. Slopes range from 20 to 60 percent. Elevation is
9,000 to 12,000 feet. The vegetation is Engelmann
spruce, subalpine fir, and quaking aspen and an under-
story of pine dropseed, tall oatgrass, and mountain
muhly. Precipitation is 27 to 30 inches, the mean an-
nual soil temperature is 34° to 40° F, and the frost-
free season is less than 90 days.

In a representative profile, the surface layer is light
brownish gray stony loam about 7 inches thick. It is
covered with about 2 inches of decomposing forest lit-
ter. The subsoil extends to a depth of 60 inches. It is
light yellowish brown stony sandy clay loam. The soil
is medium acid throughout.

The soil is moderately permeable. Available water
capacity is 4 to 7 inches. Effective rooting depth is
more than 60 inches.

Angostura soils are used for woodland, wildlife
habitat, recreation, and watershed.

Representative profile of Angostura stony loam in an
area of Angostura association, steep, about 3 miles
west of Black Lake, New Mexico, or 9,200 feet north
and 9,450 feet west of the southeast corner sec. 23,
T.24 N, R. 15 E,

01&02—2 inches to 0; decayed and decaying
forest litter.

A2—0 to 7 inches; light brownish gray (10YR
6/2) stony loam, brown (10YR 4/3)
moist; weak coarse subangular blocky
structure parting to weak fine granular;
soft dry, friable moist ; many fine medium

and coarse roots; common very fine tubu-
lar pores; 25 percent rock fragments; me-
dium acid; clear smooth boundary.
to 22 inches; 70 percent B2t material
which is light yellowish brown (10YR
6/4) stony sandy clay loam; brown
(7.5YR 4/4) moist; slightly hard dry,
friable moist, plastic wet; few thin clay
films on sand grains and as bridges; 30
percent A2 material, which is light
brownish gray (10YR 6/2) stony loam,
brown (10YR 4/3) moist; soft dry, fri-
able moist; the mass has weak coarse
subangular blocky structure parting to
weak fine granular; many fine medium
and coarse roots; common very fine tubu-
lar pores; 25 percent rock fragments;
medium acid; gradual smooth boundary.
B2t——22 to 43 inches; light yellowish brown (10YR
6/4) stony sandy clay loam, brown
(7.5YR 4/4) moist; moderate fine pris-
matic structure; slightly hard dry, friable
moist, plastic wet; common fine medium
and coarse common roots, common very
fine tubular pores; few thin clay films;
40 percent rock fragments; medium acid;
gradual wavy boundary.
B3t—43 to 60 inches; light yellowish brown (10YR
6/4) stony sandy clay loam, brown
(7.5YR 4/4) moist; massive; slightly
hard dry, friable moist, slightly plastic
wet; few roots; common very fine tubu-
lar pores; few thin clay films; 60 per-
cent rock fragments; medium acid.
Rock fragments are angular sandstone and intrusive
and range in size from gravel to stones. The A2 horizon
is sandy loam, fine sandy loam, very fine sandy loam,
or loam that is 15 to 35 percent rock fragments. It has
hue of 10YR or 7.5YR, dry value of 6 or 7, and chroma
of 2 through 4 dry and moist. In the B&A horizon, the
B2t material has the same ranges as the B2t horizon
and the A2 material has the same ranges as the A2
horizon. The B2t horizon is sandy clay loam that is 35
to 65 percent rock fragments. It has hue of 7.5YR
or 10YR and dry value of 5 or 6.
AG—Angostura association, steep. This mapping unit
occupies mountainsides at elevations of 9,000 to 12,000
feet. It is about 60 percent an Angostura stony fine

B&A—T7
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sandy loam and about 25 percent an Angostura stony
loam. Slopes are 20 to 60 percent. Both soils occur
throughout the association.

About 15 percent of this mapping unit is included
areas of Rubble land, Etoe and Etown soils, and Cum-
ulic Haplaquolls. Rock outcrop occurs throughout the
association, Rubble land is below Rock outcrop. The
Etoe and Etown soils are on the lower slopes. The
Cumulic Haplaquolls are in small, wet valleys.

Angostura stony fine sandy loam has a profile similar
to the one described as representative of the series, but
it has a stony fine sandy loam surface layer. Runoff is
medium. The hazard of water erosion is high, and the
hazard of soil blowing is slight.

Angostura stony loam has the profile described as
representative of the series. Runoff is medium. The
hazard of water erosion is high, and the hazard of soil
blowing is slight.

This unit is used for woodland, wildlife habitat,
recreation, and watershed. Angostura soils in capability
subclass VIIs dryland; woodland suitability group 3f1
for aspen, 7f1 for other species.

AN—Angostura-Tolby association, steep. This map-
ping unit occupies mountainsides at elevations of 9,000
to 12,400 feet. It is about 50 percent an Angostura
stony sandy loam that has slopes of 25 to 45 percent
and about 35 percent a Tolby stony loam that has slopes
of 25 to 60 percent. The Tolby soil, which is the more
sloping, is generally at the higher elevations.

About 15 percent of this mapping unit is included
areas of Bundo and Cypher soils, Rock outerop, and
small areas where the annual soil temperature is less
than 32° F. Bundo soils are on the less sloping moun-
tainsides. Cypher soils are on ridge crests. Rock out-
crop occurs throughout the association. The colder soils
are at the higher elevations.

Angostura stony sandy loam has a profile similar to
the one described as representative of the series, but
it has a stony sandy loam surface layer. Runoff is me-
dium. The hazard of water erosion is high, and the
hazard of soil blowing is slight.

Tolby stony loam has the profile described as repre-
sentative of the series. Runoff is medium. The hazard
of water erosion is high, and the hazard of soil blowing
is slight,

This unit is used for woodland, wildlife habitat,
recreation, and watershed. Capability subclass VIIs
dryland. Angostura soil in woodland suitability groups
7f1 and 3f1, Tolby soil in 7sl.

Apache Series

The Apache series consists of very shallow to shal-
low, well drained soils on mesas and basalt flows. These
soils formed in residuum derived from basalt. Slopes
are 1 to 9 percent. Elevation is 6,000 to 7,500 feet. The
vegetation is blue grama, sideoats grama, fringed sage-
wort, and broom snakeweed. Precipitation is 14 to 17
inches, the mean annual soil temperature is 47° to 53°
F, and the frost-free season is 130 to 160 days.

In a representative profile, the surface layer is dark
grayish brown cobbly loam about 4 inches thick. The
subsoil is dark grayish brown gravelly clay loam about
5 inches thick. The substratum is a mixture of white,
soft to hard lime masses and very pale brown cobbly

clay loam about 8 inches thick. The depth to basalt is
17 inches. Soil reaction is moderately alkaline through-
out the profile.

The soil is moderately permeable. Available water
capacity is 1 to 2 inches. Effective rooting depth is 6
to 20 inches.

Apache soils are used for range, wildlife habitat,
watershed, and recreation.

Representative profile of Apache cobbly loam in an
area of Apache-Ayon complex, 1 to 9 percent slopes,
2,200 feet south and 2,080 feet east of the northwest
corner sec. 13, T, 26 N,, R. 25 E.

A1—0 to 4 inches; dark grayish brown (10YR
4/2) cobbly loam, dark brown (10YR
3/3) moist; weak very fine granular
structure; soft dry, friable moist, slightly
plastic wet; many fine and very fine roots;
many fine interstitial pores; 30 percent
rock fragments; strongly calcareous;
moderately alkaline; clear wavy bound-

ary.
B2—4 to 9 inches; dark grayish brown (10YR
4/2) clay loam, very dark grayish brown
(10YR 3/2) moist; moderate fine sub-
angular blocky structure; slightly hard
dry, friable moist, slightly sticky and plas-
tic wet; common fine and very fine roots;
common fine tubular pores; 10 percent
rock fragments; strongly calcareous;
moderately alkaline; clear wavy bound-

ary.

Cca—9 to 17 inches; mixture of white (10YR
8/2) and grayish brown (10YR 5/2)
cobbly clay loam, very pale brown (10YR
7/3) and very dark grayish brown (10YR
3/2) moist; weak fine subangular blocky
structure; slightly hard dry, friable moist,
slightly plastic wet; common fine and
very fine roots; many fine interstitial
pores; 25 percent rock fragments;
strongly calcareous; soft to hard car-
bonate coatings; moderately alkaline;
abrupt wavy boundary.

R—17 inches; basalt with carbonate coatings at
upper surface and in cracks.

Rock fragments are basalt and range in size from
pebbles to stone. They make up 10 to 85 percent of the
profile. Of the total rock fragments, about 30 percent
is gravel, 45 percent is cobbles, and 25 percent is stone.
The A horizon has value of 4 or 5 dry and 2 or 8 moist
and chroma of 2 to 3. It is silt loam or loam and is
modified mostly by rock fragments. The B horizon has
value of 4 or 5 dry and chroma of 2 or 8. It is clay
loam, loam, or silty clay loam, and is modified mostly
by rock fragments. The depth to basalt ranges from 6
to 20 inches.

ApD—Apache-Ayon complex, 1 to 9 percent slopes.
This mapping unit is on basalt uplands at elevations of
6,000 to 7,600 feet. It is about 45 percent an Apache

.cobbly loam that has slopes of 1 to 9 percent and about

40 percent an Ayon cobbly silty loam that has slopes of
2 to 5 percent. The Apache soil is on the lower, more
smoothly sloping parts of fans.

About 15 percent of this mapping unit is included
areas of Rock outcrop and Capulin, Thunderbird, and
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Torreon soils. Rock outerop occurs throughout the map-
ping unit. Thunderbird soils are near Rock outerop.
Capulin and Torreon soils are in the smoother areas.

Apache cobbly loam has the profile described as rep-
resentative of the series. Runoff is medium. The haz-
ard of water erosion is moderate, and the hazard of
soil blowing is slight.

Ayon cobbly silt loam has. the profile described as
representative for the series. Runoff is medium. The
hazard of water erosion is moderate, and the hazard of
soil blowing is slight.

This unit is used for range, wildlife habitat, water-
shed, and recreation. Capability subclass VIIs dryland;
Malpais range site.

Aridic Argiustolls

The Aridic Argiustolls make up a group of closely
related soils on upland vertical basalt escarpments and
basalt-capped mesas. These soils formed in a variety
of materials weathered from sandstone, shale, basalt,
and limestone. Slopes are 20 to 55 percent. Elevation
is 6,000 to 8,200 feet. The vegetation is blue grama,
western wheatgrass, Arizona fescue, little bluestem,
Gambel oak, mountainmahogany, scattered pinyon
pine, scattered one-seed juniper, and scattered pon-
derosa pine. Precipitation is 14 to 19 inches, the mean
annual soil temperature is 47° to 53° F, and the frost-
free season is 120 to 160 days.

Typically, these soils have a dark colored variably
textured surface layer over a finer textured subsoil that
has a distinet accumulation of clay. The surface layer
is dark grayish brown and brown clay loam and silty
clay loam about 6 inches thick. The subsoil is brown
clay about 20 inches thick. The substratum is grayish
brown and brown clay and silty clay. Soil reaction is
mildly alkaline to moderately alkaline.

Aridic Argiustolls are used for range, wildlife habi-
tat, recreation, and watershed.

The depth to bedrock varies. It ranges. from 10 to
more than 60 inches but can vary within short distances.
‘Rock fragments also vary widely throughout the pro-
file and range in size from gravel to boulders and in
volume from 0 to 50 percent. The surface layer is loam
or silty clay loam. The subsoil is clay loam or clay. The
substratum is loam or clay. In places visible gypsum
crystals occur in the lower part of the C horizon. .

Some of these soils have a mean annual soil tempera-
ture of 42° to 47° F.

ARF—Aridic Argiustolls-Rock outcrop association,
steep. This mapping unit is on the sides of basalt-capped
mesas at elevations of 6,000 to 8,200 feet. It is about
80 percent Aridic Argiustolls that have slopes of 20 to
40 percent and about 15 percent Rock outerop and
Rubble land that have slopes of 20 to 70 percent. Aridic
Argiustolls are on all positions in the mapping unit.
Rock outcrop is on the nearly vertical basalt escarp-
ments, ridges, and the exposed sandstone, limestone,
and shale benches throughout the mapping unit. Rubble
land is on fans at the base of the basalt escarpments.

About 5 percent of this mapping unit is included
areas of Burnac, Deacon, Fuera, Mion, and Raton
soils. Burnae, Fuera, and Raton soils are near the
higher end of the elevation range, and Deacon and
Mion soils near the lower end.

Aridic Argiustolls have the profile described as rep-
resentative of the group. Runoff is medium to rapid.
The hazard of water erosion is high, and the hazard of
soil blowing is slight.

Rock outcrop is basalt, sandstone, limestone, and
shale. Runoff is very rapid.

This mapping unit is used for wildlife habitat, range,
recreation, and watershed. Aridic Argiustolls in capa-
bility subelass VIIe dryland, Breaks range site; Rock
outcrop in capability subelass VIIIs.

ARG—Aridic Argiustolls-Rock outcrop complex, very
steep. This mapping -unit is on side slopes of basalt-
capped mesas at elevations of 6,000 to 7,500 feet. It is
about 65 percent an Aridic Argiustolls that have slopes
of 40 to 55 percent and 20 percent Rock outcrop that
has slopes of 30 to 75 percent. Aridic Argiustolls are on
all parts of the unit. Rock outcrop is near vertical
escarpments at high elevations. Sandstone and shale
ridges and benches occur throughout the mapping unit.

About 15 percent of this mapping unit is included
areas of Apache, Ayon, Colmor, Capulin, Litle, and
Mion soils. Apache, Ayon, and Mion soils occur on all
parts of the unit. Colmor, Capulin, and Litle soils are
on the smoother parts at the lower elevations.

Aridic Argiustolls have a profile similar to the one
described as representative of the group, but it is stony
and bouldery. Runoff is rapid. The hazard of water
erosion is high, and the hazard of soil blowing is slight.

Rock outerop is basalt, sandstone, and shale. Runoft
is very rapid.

This mapping unit is used for wildlife habitat, range,
recreation, and watershed, Capability subclass VIIs
dryland. Aridic Argiustolls in Breaks range site.

Ayon Series

The Ayon series consists of deep, well drained soils
on basalt-capped mesas and basalt flows. These soils
formed in colluvium and alluvium derived mostly from
basalt and some mixed eolian material. Slopes are 1to 9
percent. Elevation is 6,000 to 7,500 feet. The vegetation
is blue grama, sideoats grama, and little bluestem. Pre-
cipitation is 14 to 17 inches, the mean annual soil tem-
perature is 47° to 58° F, and the frost-free season is
from 130 to 160 days.

In a representative profile, the surface layer is dark
grayish brown stony silt loam about 6 inches thick.
The subsoil is dark grayish brown stony loam about 11
inches thick. The substratum is white, strongly calcare-
ous stony sandy clay loam and stony loam, Soil reaction
is mildly alkaline in the surface layer and moderately
alkaline in the subsoil and substratum.

The soil is moderately permeable. Available water
capacity is 2 to 3 inches. Effective rooting depth is 60
inches or more.

Ayon soils are used for range, wildlife habitat, and
watershed. The Ayon soils in Colfax County are mapped
only with Apache, Capulin, and Deacon soils.

Representative profile of Ayon stony silt loam in an
area of Apache-Ayon complex, 1 to 9 percent slopes,
1,100 feet east and 740 feet south of the northwest
corner of sec. 13, T. 26 N., R. 25 E.

Al—0 to 6 inches; dark grayish brown (10YR
4/2) stony silt loam, very dark brown
(10YR 2/2) moist; moderate coarse gran-
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ular structure; slightly hard dry, friable
moist, slightly sticky and plastic wet;
many fine and very fine roots; common
fine interstitial pores; 30 percent rounded
basalt stones, cobbles, and gravel ; moder-
ately calcareous; mildly alkaline; clear
smooth boundary.

B2—6 to 17 inches; dark grayish brown (10YR
4/2) stony loam, very dark brown (10YR
2/2) moist; moderate fine subangular
blocky structure; slightly hard dry, fri-
able moist, slightly sticky and plastic
wet; many fine and very fine roots; com-
mon fine tubular pores; 45 percent
rounded basalt stones, cobbles, and
gravel; moderately calcareous; moder-
ately alkaline; clear smooth boundary.

Clca—17 to 31 inches; white (10YR 8/1) stony
clay loam, light gray (10YR 7/2) moist;
massive; hard dry, firm moist, nonsticky
and plastic wet; few fine and very fine
roots; 65 percent rounded basalt stones,
cobbles, and gravel; strongly calcareous
rock fragments have lime coatings; some

discontinuous lime layers; indurated
caliche; moderately alkaline; clear wavy
boundary.

C2ca—31 to 60 inches; white (10YR 8/1) stony
loam, light gray (10YR 7/2) moist; mas-
sive; slightly hard dry, friable moist,
slightly sticky and plastic wet; very few
roots; 65 percent rounded basalt stones,
cobbles, and gravel; strongly calcareous
rock fragments have lime coatings and
there are discontinuous, strongly lime ce-
mented layers; moderately alkaline.

Rock fragments are rounded basalt and range in size
from pebbles to stones. The Al horizon has value of 4
or 5 dry and 2 or 3 moist, It is silt loam that is 30 to 50
percent rock fragments. The B2 horizon has value of 3
through 5 dry and chroma of 2 or 3 dry and moist. It
is loam, clay loam, or silty clay loam that is 40 to 80
percent rock fragments. The Cca horizon has value of
6 through 8 dry and 5 through 7 moist and chroma of 1
through 3 dry and moist. It is sandy clay loam, loam,
or clay loam that is 45 to 80 percent rock fragments.

Bandera Series

The Bandera series consists of deep, somewhat exces-
sively drained soils on and adjacent to volcanic cinder
cones and on uplands and fans. These soils formed in
eolian and cindery material of volcanic origin. Slopes
are 25 to 50 percent. Elevation is 7,000 to 9,000 feet.
The vegetation is blue grama, side-oats grama, little
bluestem, Arizona fescue, scattered pinyon pine, and
one-seed juniper. Precipitation is 15 to 20 inches, the
mean annual soil temperature is 41° to 45° F, and the
frost-free season is from 100 to 120 days.

In a representative profile, the surface layer is a
dark grayish brown gravelly loam about 3 inches thick.
The next layer is grayish brown gravelly loam about 5
inches thick. The substratum is grayish brown grav-
clly loam and very dark gray cinders with segregated

lime. Soil reaction is mildly alkaline in the surface
layer and grades to moderately alkaline in the under-
lying material.

The soil is moderately permeable. Available water
capacity is 3 to 6 inches. Effective rooting depth is 60
inches or more.

Bandera soils are used for range, wildlife habitat,
recreation, sources of cinders for construction ma-
terials, and watershed.

Representative profile of Bandera gravelly loam in
an area of Bandera association 350 feet east of the
northwest corner of sec. 12, T. 28 N., R. 27 E.

A1—0 to 8 inches; dark grayish brown (10YR
4/2) gravelly loam, very dark brown
(10YR 2/2) moist; moderate very fine
granular structure; soft, very friable
moist; many fine and very fine roots;
many very fine interstitial pores; 30 per-
cent gravel-size cinders; mildly alkaline;
clear wavy boundary.

AC—3 to 8 inches; grayish brown (10YR 5/2)
gravelly loam, very dark brown (10YR
2/2) moist; moderate very fine granular
structure; loose dry, very friable moist,
slightly plastic wet; many fine and very
fine roots; many very fine interstitial
pores; 35 percent gravel-size cinders;
mildly alkaline; clear wavy boundary.

C1—8 to 19 inches; grayish brown (10YR 5/2)
gravelly loam, very dark grayish brown
(10YR 3/2) moist; weak fine granular
structure; soft dry, very friable moist;
many fine and very fine roots; many very
fine interstitial pores; 35 percent gravel-
size cinders; slightly calcareous with few
lime threads and masses on cinders; mod-
erately alkaline; gradual wavy boundary.

C2—19 to 28 inches; very dark gray (N 3/0) cin-
ders, black (N 2/0) moist: single
grained; loose dry and moist; few fine
roots; many interstitial pores; slightly
calcareous with common segregated lime
threads and masses of lime on cinders;
moderately alkaline; gradual wavy
boundary.

C3-—28 to 60 inches; very dark gray (N 3/0) cin-
ders, black (N 2/0) moist; single
grained; loose dry and moist; many in-
terstitial pores; slightly calcareous; many
segregated masses of lime on cinders.

Rock fragments are cinder pebbles and range from
25 to 35 percent of the A and AC horizons. The A
horizon has value of 4 or 5 dry and 2 or 3 moist. It is
gravelly loam or gravelly silt loam. The AC horizon
has a value of 4 or 5 dry and 2 or 3 moist. It is gravelly
loam or gravelly silt loam. Some of the C horizons
have weak lime cemented lenses and pockets. The depth
to cinders is 12 to 86 inches.

BA—Bandera association. This mapping unit is on
volcanic cones and adjacent fans at elevations of 7,000
to 9,000 feet. Slopes are 25 to 50 percent. This unit is
about 70 percent a Bandera gravelly loam that has
slopes of 25 to 50 percent and about 15 percent a
Cinder land that has slopes of 25 to 50 percent. Bandera
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gravelly loam is on the lower and middle parts of cones
and on fans, Cinder land is on the upper parts of cones
and in craters.

About 15 percent of this mapping unit is included
areas of Apache, Ayon, and Capulin soils and Rock
outcrop. Apache, Ayon, and Capulin soils are on steep
fans at the bases of cones. Rock outcrop is along the
lower slopes of cones and on fans at the bases of cones.

Bandera gravelly loam has the profile described as
representative of the series. Runoff is slow. The hazard
of water erosion is moderate, and the hazard of soil
blowing is slight.

Cinder land is not soil and has no representative
profile.

This mapping unit is used for wildlife habitat, range,
construction materials, landscaping, recreation, and
watershed. Bandera soil in capability subclass VIle
dryland, Cinder range site; Cinder land in capability
subclass VIIIs dryland.

Barela Series

The Barela series consists of deep well drained soils
on basalt-capped mesas and basalt flows. These soils
formed in alluvium and residuum derived from basalt
and other volcanic debris that were modified by mixed
eolian material. Slopes are 1 to 9 percent. Elevation is
7,500 to 8,700 feet. The vegetation is blue grama, Ari-
zona fescue, and western wheatgrass. Precipitation is
15 to 20 inches, the mean annual soil temperature is
about 42° to 47° F, and the frost-free season is less
than 90 days.

In a representative profile the surface layer is dark
grayish silt loam about 4 inches thick. The subsoil is
dark grayish brown silty clay loam, brown silty clay,
brown stony clay, and grayish brown stony clay about
37 inches thick. The depth to basalt is 41 inches. Soil
reaction is neutral in the surface layer and upper part
of the subsoil and mildly alkaline in the lower part of
the subsoil.

The soil is slowly permeable. Available water capac-
ity is 5 to 6 inches. Effective rooting depth is 40 to
60 inches.

Barela soils are used for range, recreation, dryland
crops, wildlife habitat, and watershed.

Representative profile of Barela silt loam in an area
of Barela-Yankee association 2,900 feet north and 40
feet west of the southeast corner sec. 6, T. 31 N.,
R. 24 E.

Al—0 to 4 inches; dark gray (10YR 4/1) silt
loam, very dark brown (10YR 2/2)
moist; weak very fine granular structure;
soft dry, very friable moist; many fine
and very fine roots; few very fine inter-
stitial and few very fine tubular pores;
neutral; clear smooth boundary.

B1—4 to 8 inches; dark grayish brown (10YR
4/2) silty clay loam, very dark grayish
brown (10YR 3/2) moist; moderate fine
and medium subangular blocky structure
parting to strong very fine granular;
hard dry, friable moist, sticky and plastic
wet; neutral; clear smooth boundary.

B21t—8 to 12 inches; brown (10YR 4/3) silty

clay, very dark grayish brown (10YR
3/2) moist; strong fine and very fine
angular blocky structure; very hard dry,
firm moist, sticky and very plastic wet;
common fine and very fine roots; few fine
tubular pores; continuous thin clay films
on peds; few basalt stones and cobbles;
neutral; clear smooth boundary.

B22t—12 to 31 inches; brown (7.5YR 5/4) stony
clay, brown (7.5Y 4/2) moist; moderate
medium prismatic structure parting to
strong angular blocky; very hard dry,
very firm moist, sticky and very plastic
wet; few fine and very fine roots ; few fine
tubular pores; continuous thin clay films
on peds; 20 percent basalt stones,
cobbles, and gravel; neutral; clear
smooth boundary.

B23t—31 to 41 inches; grayish brown (10YR 5/2)
stony clay, brown (10YR 4/3) moist;
weak and moderate medium angular
blocky structure; very hard dry, very
firm moist, sticky and very plastic wet;
very few very fine roots; very few very
fine tubular pores; 50 percent basalt
stones, cobbles, and gravel; mildly alka-
line; abrupt wavy boundary.

R—41 inche?{ : hard basalt bedrock several feet
thick.

Rock fragments are rounded basalt stone, cobbles,
and pebbles. The A horizon has hue of 10YR or 7.5YR,
value of 3 or 4 dry and 2 or 3 moist, and chroma of 1
through 8 dry or moist. It is silt loam or loam that is a
trace to 10 percent rock fragments. The B2t horizon
has hue of BYR, 7.5YR, or 10YR, valué of 4 or 5 dry
and 3 or 4 moist, and chroma of 2 through 4 dry or
moist, It is clay, silty clay, silty clay loam, or clay loam
that is 5 to 20 percent rock fragments in the upper
part and 15 to 50 percent in the lower part, with an
average of 20 to 35 percent.

BE—Barela-Yankee association. This mapping unit
is on basalt-capped mesas at elevations of 7,500 to
8,700 feet. Slopes are 0 to 9 percent. This unit is about
25 percent a Barela silt loam that has slopes of 1 to 5
percent, 20 percent a Barela stony silt loam that has
slopes of 3 to 9 percent, and about 40 percent a Yankee
silt loam that has slopes of 0 to 9 percent. Barela silt
loam is on smooth upland areas. Barela stony silt loam
is on slightly higher areas. Yankee silt loam is on valley
fills and fans, which are generally the lowest positions
in the mapping unit.

About 15 percent of this mapping unit is included
areas of Raton, Brycan, and Hillery soils. Raton soils
are on short, stronger slopes. The Brycan soils are in
drainageways and on the lower ends of fans. The
Hillery soils are associated with Barela stony silt loam.

Barela silt loam has the profile described as repre-
sentative of the series. Runoff is medium. The hazards
of erosion and soil blowing are moderate.

Barela stony silt loam has a profile similar to the
one described as representative of the series, but it has
a stony surface layer. Runoff is medium. The hazard
of water erosion is moderate, and the hazard of soil
blowing is slight.
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Yankee silt loam has the profile described as repre-
sentative of the series. Runoff is medium, The hazards
of water erosion and soil blowing are moderate.

This mapping unit is used for range, dryland crops,
wildlife habitat, watershed, and recreation. Barela silt
loam and Yankee soil in capability unit IVe-1 (RM)
dryland; Mountain Grassland range site. Barela stony
silt loam in capability subclass VIs; Mountain Grass-
land range site.

Bernal Series

The Bernal series consists of very shallow to shal-
low, well drained soils on breaks, ridges, and mesas.
These soils formed in residuum derived from sandstone,
Slopes are 1 to 9 percent. Elevation is 5,600 to 6,500
feet. The vegetation is blue grama, sand dropseed, side-
oats grama, and three-awn. Precipitation is 14 to 17
inches, the mean annual soil temperature is 47° to 55°
F, and the frost-free season is 130 to 160 days.

In a representative profile, the surface layer is brown
loam about 3 inches thick. The subsoil is brown sandy
clay loam about 15 inches thick. The depth to sandstone
bedrock is 18 inches. Soil reaction is neutral and mildly
alkaline.

The soil is moderately permeable. Available water
capacity is 2 to 3 inches. Effective rooting depth is 8
to 20 inches.

Bernal soils are used for range, wildlife habitat,
recreation, and watershed.

These soils are mapped only with Travessilla soils
and Rock outcrop.

Representative profile of Bernal loam in an area of
Travessilla-Bernal-Rock outcrop association 950 feet
north and 615 feet east of the southwest corner sec.
15, T. 26 N., R. 27 E.

A1—0 to 3 inches; brown (10YR 5/3) loam, dark
brown (10YR 3/3) moist; weak very fine
granular and weak fine subangular blocky
structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic wet;
many fine and very fine roots; many in-
terstitial pores; mildly alkaline; clear
smooth boundary.

B1—3 to 7 inches; brown (10YR 5/3) sandy clay
loam, dark brown (10YR 3/3) moist;
weak coarse subangular blocky structure;
hard dry, firm moist, slightly sticky and
plastic wet; common fine and very fine
roots; common very fine tubular pores;
mildly alkaline; clear smooth boundary.

B21t—7 to 13 inches; brown (7.5YR 5/4) sandy
clay loam, brown (7.5YR 4/2) moist;
weak coarse prismatic structure parting
to moderate medium subangular blocky;
hard dry, firm moist, slightly sticky and
plastic wet; few fine and very fine roots;
common very fine tubular pores; common
thin clay films on peds; neutral; clear
smooth boundary.

B22t—13 to 18 inches; brown (7.5YR 5/4) sandy
clay loam, brown (7.5YR 4/4) moist;
moderate fine subangular blocky strue-
ture; very hard dry, very firm moist,

slightly sticky and plastic wet; few fine
and very fine roots; common very fine
tubular pores; common thin clay films
on faces of peds; mildly alkaline; abrupt
smooth boundary.

R—18 inches; hard sandstone bedrock with few
fractures,

Rock fragments are sandstone and make up a trace
to 15 percent of the A horizon, They range from pebbles
to stones in size. The A horizon has hue of 10YR to
7.5YR, value of 4 to 5 dry, and chroma of 2 to 3. It is
loam, sandy clay loam, or fine sandy loam. The B2t
horizon has value of 4 or 5 dry and 3 or 4 moist and
chroma of 2 through 4. The depth to sandstone bedrock
is 8 to 20 inches.

Berthoud Series

The Berthoud series consists of deep, well drained
soils on uplands and fans. These soils formed in al-
luvium derived mostly from sandstone and shale. Slopes
are 3 to 9 percent. Elevation is 6,000 to 7,000 feet. The
vegetation is blue grama, galleta, and yucca. Precipita-
tion is 14 to 17 inches, the mean annual soil tempera-
ture is 47° to 53° F, and the frost-free season is 130 to
160 days.

In a representative profile, the surface layer is brown
loam about 4 inches thick. The subsoil is light brownish
gray loam about 26 inches thick. The substratum is light
brownish gray clay loam and sandy clay loam. Soil
reaction is mildly alkaline in the surface layer and
moderately alkaline in the subsoil and substratum.

The soil is moderately permeable. Available water
capacity is 8 to 12 inches. Effective rooting depth is
more than 60 inches.

Berthoud soils are used for range, irrigated crops,
wildlife habitat, homesites, recreation, and watershed.

Representative profile of Berthoud loam, 3 to 9 per-
cent slopes, 365 feet south and 2,145 feet east of the
northwest corner sec. 20, T. 31 N., R. 24 E.

A1—0 to 4 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) moist; weak thick platy
structure parting to weak very fine gran-
ular; slightly hard dry, friable moist,
sticky and plastic wet; many fine and
very fine roots; many very fine inter-
stitial pores and few very fine tubular
pores; mildly alkaline; abrupt smooth
boundary.

B2—4 to 11 inches; light brownish gray (10YR
6/2) loam, brown (10YR 4/3) moist; .
weak coarse subangular blocky structure
parting to moderate fine and medium sub-
angular blocky ; slightly hard dry, friable
moist, sticky and plastic wet; many fine
and very fine roots; common very fine
tubular pores; few fine gravel; strongly
calcareous; moderately alkaline; clear
wavy boundary.

B3ca—11 to 30 inches; light brownish gray (2.5Y
6/2) clay loam, olive brown (2.5Y 4/4)
moist; weak coarse prismatic structure
parting to weak coarse subangular blocky ;
slightly hard dry, friable moist, slightly
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sticky and slightly plastic wet; few fine
and very fine roots ; many very fine tubu-
lar pores; few fine gravel; strongly cal-
careous; few fine lime mycelia;
moderately alkaline; clear wavy bound-

ary.

Clca—30 to 51 inches; light brownish gray (2.5Y
6/2) clay loam, grayish brown (2.5Y
5/2) moist; massive; slightly hard dry,
friable moist, slightly sticky and plastic
wet; few fine roots; many very fine tubu-
lar pores; strongly calcareous; few fine
lime mycelia; moderately alkaline; clear

wavy boundary.
C2—51 to 64 inches; light brownish gray (2.5Y
6/2) sandy clay loam, dark grayish brown
(2.5Y 4/2) moist; massive; slightly hard
dry, very friable moist, slightly sticky
and plastic wet; few fine tubular pores;
strongly calcareous; moderately alkaline.
Rock fragments are sandstone and shale of gravel
size and make up 0 to 15 percent of the profile. The A
horizon has value of 5 or 6 dry and 3 through 5 moist
and chroma of 2 to 3. It is loam, silt loam, or very fine
sandy loam. The B2 horizon has value of 5 or 6 dry and
3 through 5 moist and chroma of 2 of 3. It is loam or
clay loam. The B3ca and Cca horizons have value of 5
or 6 dry and 4 or 5 moist and chroma of 2 through 4.
They are clay loam or loam. The C2 horizon has value
Zf 5 or 6 dry and 4 or 5 moist and chroma of 2 through

BhD—Berthoud loam, 3 to 9 percent slopes. This
moderately sloping soil is on fans at elevations of 6,000
to 7,000 feet.

About 10 percent of this mapping unit is included
areas of La Brier, Swastika, and Vermejo soils and
Rock outcrop. The La Brier soil is in small drainage-
ways. The Swastika soil is in small smooth- areas. The
Vermejo soil is at the lower end of fans. Rock outcrop
is on small dikes and ridges.

Berthoud loam has the profile described as represen-
tative of the series. Runoff is medium. The hazard of
water erosion is high because the soil receives runoff
from higher lying soils. The hazard of soil blowing is
moderate.

This soil is used for range, irrigated crops, wildlife
habitat, homesites, recreation, and watershed. Capa-
bility unit IIle-1 irrigated, subclass VIe dryland;
Loamy range site,

Brycan Series

The Brycan series consists of deep, well drained

soils on alluvial fans and in valleys. These soils formed

in alluvium derived from intrusive rocks, sandstone,
and shale, Slopes are 0 to 7 percent. Elevation is 8,200
to 8,500 feet. The vegetation is blue grama, wolftail,
prairie junegrass, bottlebrush squirreltail, western
wheatgrass, and Kentucky bluegrass. Precipitation is
16 to 18 inches, the mean annual soil temperature is
from 44° to 47° F, and the frost-free season is less
than 90 days.

In a representative profile, the surface layer is brown
loam about 4 inches thick. The subsoil is brown loam

and sandy clay loam about 27 inches thick. The sub-
stratum is brown and yellowish brown sandy clay loam
and clay loam. Soil reaction is medium acid in the
surface layer, slightly acid and neutral in the subsoil,
and mildly alkaline and moderately alkaline in the
substratum.

The soil is moderately or moderately slowly perme-
able. Available water capacity is 8 to 11 inches. Effec-
tive rooting depth is 60 inches or more.

Brycan soils are used for irrigated and dryland crops,
range, wildlife habitat, recreation, and watershed.

Representative profile of Brycan loam in an area
of Brycan association, moderately sloping, about 7
miles southwest of Vermejo Park Headquarters or
2,400 feet south and 600 feet west of the dirt road
junction at Brimmer Lakes. Unsectionized area:

Al1—0 to 4 inches; brown (10YR 4/3) loam, very
dark grayish brown (10YR 3/2) moist;
moderate very fine granular structure;
soft dry, friable moist, slightly sticky and
slightly plastic wet; many very fine and
fine roots; many very fine interstitial
pores; medium acid; clear smooth bound-

ary.

B1—4 to 14 inches; brown (10YR 4/3) loam, dark
brown (1L0YR 3/8) moist; moderate
coarse prismatic structure; slightly hard
dry, friable moist, slightly sticky and
slightly plastic wet; common very fine
and fine roots; common very fine tubular
pores; slightly acid; clear smooth bound-

ary.

B2—14 to 31 inches; brown (10YR 5/3{ sandy
clay loam, dark brown (10YR 3/3) moist;
weak medium and coarse prismatic struc-
ture parting to weak coarse subangular
blocky; slightly hard dry, firm moist,
slightly sticky and plastic wet; few very
fine and fine roots; common very fine
tubular pores; neutral; clear smooth
boundary.

C—31 to 54 inches; yellowish brown (10YR 5/4)
sandy clay loam, dark brown (10YR 3/3).
moist; weak coarse subangular blocky
structure ; soft dry, friable moist, slightly
sticky and plastic wet; very few very fine
and fine roots; very few very fine tubular
pores; mildly alkaline; clear smooth
boundary.

ITB2—54 to 60 inches; brown (10YR 5/3) clay
loam, brown (10YR 4/3) moist; massive;
slightly hard dry, firm moist, sticky and
plastic wet; very few very fine and fine
roots; very few very fine tubular pores;
slightly calcareous; few fine threads of
lime; moderately alkaline,

The thickness of the solum ranges from 22 to 40
inches. Rock fragments are of mixed origin and range
in size from pebbles to stones. They are 0 to 5 percent
in the A1 and B2 horizons and 0 to 25 percent in the C
horizon. The A horizon has value of 3 or 4 dry and 2
or 3 moist and chroma of 2 or 3. It is loam, sandy loam,
or sandy clay loam. The B2 horizon has value of 4 or
5 dry and 3 or 4 moist and chroma of 2 through 4. The
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C horizon has value of 5 or 6 dry and 3 through 5 moist
and chroma of 3 or 4. Some profiles have discontinuous
lenses and pockets of silt, silt loam, or sandy loam in
the lower part of the C horizon. The C horizon is clay
loam or sandy clay loam.

BR—Brycan association, moderately sloping. This
mapping unit is on alluvial fans, in wide swales, and
on flats at elevations of 8,200 to 8,500 feet. It is about
45 percent a Brycan loam with slopes of 0 to 3 percent
on lower and smoother uplands and flats and 35 per-
cent a Brycan loam with slopes of 3 to 7 percent on
valley sides.

About 20 percent of this mapping unit is included
areas of Ring, Vamer, Dargol, La Brier, Deacon, and
Manzano soils and Rock outerop. The Ring, Vamer, and
Dargol soils are on the higher positions, The La Brier,
Deacon, and Manzano soils are in the lower areas
around drainageways. Rock outcrop oceurs throughout
this unit.

The Brycan loam that has slopes of 3 to 7 percent has
the profile described as representative of the series.
Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight. The
Brycan loam that has 0 to 3 percent slopes has a profile
similar to the one described as representative of the
series, but it has a thicker surface layer. Runoff is
medium. The hazards of water erosion and soil blowing
are slight.

This mapping unit is used for irrigated and dryland
crops, range, recreation, wildlife habitat, and water-
shed. Capability unit IVe-2 irrigated, IVe-1 (RM)
dryland. Brycan soil, 0 to 3 percent slopes, in Mountain
Valley range site. Brycan soil, 8 to 7 percent slopes,
in Mountain Grassland range site.

Bundo Series

The Bundo series consists of deep, well drained soils
on mountainsides. These soils formed in colluvium and
alluvium derived from acid igneous intrusive rock.
Slopes are 25 to 60 percent. Elevation is 8,000 to 10,500
feet. The vegetation is Douglas-fir, white fir, and limber
pine and an understory of kinnikinnick, oregongrape,
mockorange, and mountain grasses. Precipitation is 22
to 27 inches, the mean annual soil temperature is 39°
to 42° F, and the frost-free season is less than 90 days.

In a representative profile, the surface layer is light
gray gravelly sandy loam about 24 inches thick. It is
covered with about 3 inches of decomposing forest lit-
ter. The subsurface layer is light gray gravelly sandy
loam about 6 inches thick. The subsoil is light yellowish
brown gravelly loam and very gravelly sandy clay
loam. The soil is medium acid to strongly acid in the
surface and subsurface layers and medium acid in the
subsoil, '

The soil is moderately rapidly permeable. Available
water capacity is 5 to 7 inches. Effective rooting depth
is 60 inches or more.

Bundo soils are used for woodland, wildlife habitat,
recreation, and watershed.

Representative profile of Bundo gravelly sandy loam
is an area of Bundo association, steep, about 2.5 miles
northeast of Eagle Nest, or 1 mile northeast of the
northeast end of the Eagle Nest airstrip in line with
the airstrip:

01—3 inches to 0; decomposed and decomposing
forest litter.

A21—0 to 11 inches; light gray (10YR 7/2) grav-
elly sandy loam, brown (10YR 5/3)
moist ; moderate very fine granular struc-
ture; soft dry, very friable moist; many
fine and coarse roots; common fine pores;
15 percent gravel ; medium acid; gradual
smooth boundary.

A22—11 to 24 inches; light gray (10YR 7/2)
gravelly sandy loam, pale brown (10YR
6/3) moist; strong very fine granular
structure; slightly hard dry, friable
moist; few medium and coarse roots:
common fihe pores; 35 percent gravel;
strongly acid; gradual smooth boundary.

A&B—24 to 30 inches; light gray (10YR 7/2)
gravelly sandy loam, pale brown (10YR
6/3) moist; moderate fine granular struc-
ture; slightly hard dry, friable moist; B2t
lamellae 14, to 1 inch thick of light yel-
lowish brown (10YR 5/4) moist; mod-
erate fine subangular blocky structure;
hard dry, firm moist, slightly sticky and
slightly plastic wet; few medium and
coarse roots; 45 percent gravel; strongly
acid; gradual wavy boundary.

B&A-—30 to 56 inches; light yellowish brown
(10YR 6/4) gravelly loam, dark yellow-
ish brown (10YR 47/4) moist; strong fine
subangular blocky structure; hard dry,
firm moist, slightly sticky and plastic wet;
A2 material very pale brown (10YR 7/3)
gravelly sandy loam, yellowish brown
(10YR 4/4) moist; weak fine granular
structure; slightly hard dry, friable
moist; A2 material in pockets and coat-
ings on peds and coarse fragments; 45
percent gravel; medium acid; gradual
smooth boundary.

B21t—56 to 70 inches; light yellowish brown
(10YR 6/4) very gravelly sandy clay
loam, dark yellowish brown (10YR 4/4)
moist; common fine distinct mottles of
brown (7.5YR 4/2), dark brown (7.5YR
3/2) moist; moderate and strong fine
subangular blocky structure; hard dry,
firm moist, sticky and plastic wet; com-
mon moderately thick clay films on peds
and bridging between some coarse parti-
cles; 5 percent by volume of A2 material
on top of coarse fragments; 50 percent
gravel; medium acid; gradual smooth
boundary.

B22t—70 to 94 inches; light yellowish brown
(10YR 6/4) very gravelly sandy clay
loam, dark yellowish brown (10YR 4/4)
moist; common fine distinct mottles of
brown (7.5YR 4/2), dark brown (7.5YR
3/2) moist; massive; hard dry, firm
moist, sticky and plastic wet; common
moderately thick clay films on and bridg-
Ing coarse fragments; bleached A2 ma-
terial on some coarse fragments; 80
percent gravel; medium acid.
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Rock fragments are intrusive rocks and range in
size from pebbles to stones. The reaction is strongly
acid to medium acid in the A horizon and medium acid
to slightly acid in the B horizon. The A2 horizon has
hue of 10YR or 7.5YR, value of 6 through 8 dry and 5
or 6 moist, and chroma of 2 through 4 dry and moist.
It is sandy loam or loam that is 15 to 50 percent rock
fragments. In the A&B and B&A horizons, the A2
material has hue of 10YR or 7.5YR, value of 6 or 7
dry and 4 through 6 moist, and chroma of 2 through 4
dry and moist. The B2t material has hue of 10YR or
7.5YR, value of 5 or 6 dry and 4 or 5 moist, and chroma
of 4 through 6 dry and moist. It is loam or sandy loam
that is 35 to 50 percent rock fragments. The B21t and
B22t horizons have hue of 10YR or 7.5YR, value of 5
or 6 dry and 3 or 4 moist, and chroma of 2 through 4
dry and 4 through 6 moist. They are loam or sandy clay
loam that is 40 to 85 percent rock fragments.

BU—Bundo association, steep. This mapping unit is
on mountainsides at elevations of 8,000 to 10,500 feet.
It is about 75 percent a Bundo gravelly sandy loam
that has slopes of 25 to 60 percent.

About 25 percent of this mapping unit is included
areas of Angostura, Cypher, and Tolby soils and a fine
textured soil that is shallow over bedrock. The An-
gostura and Tolby soils are at the higher part of the
elevation range. They occur as small areas on north-
facing slopes. Cypher soils are on ridges and shelves
throughout the mapping unit. The shallow, fine tex-
tured soil is near Cypher soils.

Bundo gravelly sandy loam has the profile described
as representative of the series. Runoff is medium. The
hazard of water erosion is moderate, and the hazard
of soil blowing is slight.

This mapping unit is used- for woodland, wildlife
habitat, recreation, and watershed. Capability subclass
VIle dryland; woodland suitability group 6£1.

Burnac Series

The Burnac series consists of deep, well drained
soils. These soils formed in stony, fine textured resi-
duum derived from basalt flows. Slopes are 1 to 25
percent. Elevation is 7,500 to 11,000 feet. The vegeta-
tion is Douglas-fir, white fir, limber pine, quaking
aspen, Engelmann spruce, and mountain grasses.
Precipitation is 22 to 27 inches, the mean annual soil
temperature is 42° to 44° F, and the frost-free season
is less than 90 days.

In a representative profile, the surface layer is very
dark grayish brown stony loam about 6 inches thick.
It is covered by about 2 inches of decomposed forest
litter. The subsurface layer is brown stony loam about
6 inches thick. The subsoil is brown and reddish brown
clay and clay loam about 19 inches thick. The sub-
stratum is reddish brown gravelly sandy clay about 22
inches thick. The depth to basalt bedrock is 53 inches.
Soil reaction is slightly acid in the surface and sub-
surface layers, neutral and slightly acid in the subsoil,
and mildly alkaline in the substratum.

The soil is very slowly permeable, Available water
capacity is 7 to 8 inches. Effective rooting depth is 40
to 60 inches.

Burnac soils are used for woodland, wildlife habitat,
watershed, and recreation.

Representative profile of Burnac stony loam in an
area of Burnac-Hillery association, sloping, approxi-
mately 6 miles east-northeast of Black Lake, 2,025 feet
south and 1,850 feet west of the northeast corner of
sec. 8, T.25 N,, R. 1T E.

01&02—2 inches to 0; decomposed and decompos-
ing forest litter.

A1--0 to 6 inches ; very dark grayish brown (10YR
3/2) stony loam, very dark brown (10YR
2/2) moist; moderate very fine granular
structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic wet;
many fine and very fine roots; few fine
tubular and common fine interstitial
pores; 20 percent stones; slightly acid;
clear smooth boundary.

A2—6 to 12 inches; brown (7.5YR 5/4) stony
loam, dark brown (7.5YR 4/2) moist;
weak medium subangular blocky and
moderate very fine granular structure;
hard dry, firm moist, slightly sticky and
slightly plastic wet; many fine, medium,
and coarse roots; many fine tubular
pores; 25 percent stones; slightly acid;
abrupt wavy boundary.

B21t—12 to 17 inches; brown (7.5YR 5/4) clay,
reddish brown (5YR 4/3) moist; strong
fine and medium angular blocky struc-
ture; very hard dry, very firm moist,.
sticky and very plastic wet; many me-
dium and coarse roots; few fine tubular
pores; many moderately thick clay films
on peds; 5 percent gravel; slightly acid;
clear wavy boundary.

B22t—17 to 26 inches; reddish brown (5YR 5/4)
clay, dark reddish brown (5YR 3/4)
moist; weak coarse prismatic structure
parting to strong medium angular blocky ;
very hard dry, extremely firm moist,
sticky and very plastic wet; common fine
and few coarse roots; continuous thick
clay films on peds; 5 percent gravel;
slightly acid; clear wavy boundary.

B23t—26 to 31 inches ; reddish brown (2.5YR 5/4)
clay loam, reddish brown (2.5YR 4/4)
moist; moderate medium angular blocky
structure; very hard dry, extremely firm
moist, slightly sticky and very plastic
wet; few very fine roots; few very fine
tubular pores; many thick clay films on
peds; 5 percent gravel and cobbles; neu-
tral; clear wavy boundary.

C—381 to 53 inches; reddish brown (5YR 5/4)
gravelly sandy clay, reddish brown (5YR
4/4) moist; massive; very hard dry, very
firm moist, slightly sticky and plastic
wet; 45 percent gravel, cobbles, and
stones; mildly alkaline; abrupt wavy
boundary.

R—53 inches; basalt rock.

Rock fragments are basalt and range in size from
gravel to stones. The Al horizon has hue of 10YR or
7.5YR, value of 8 through 5 dry and 2 or 3 moist, and
chroma of 2 or 3 moist. It is loam or silt loam that is
15 to 30 percent rock fragments. The A2 horizon has
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hue of 7.5YR or 5YR, value of 4 or 5 dry and 3 or 4
moist, and chroma of 2 through 4 dry. It is loam or silt
loam that is 15 to 20 percent rock fragments. The B2t
horizon has hue of 2.5YR through 7.56YR, value of 5
or 6 dry and 3 or 4 moist, and chroma of 8 or 4 dry and
moist. It is clay or heavy clay loam that is 0 to 10 per-
cent rock fragments. The depth to bedrock ranges from
40 to 60 inches. )

BY—Burnac-Hillery association, sloping. This map-
ping unit is on basalt mesas and basalt flows at eleva-
tions of 8,200 to 11,000 feet. It is about 65 percent a
Burnac stony loam that has slopes of 1 to 15 percent
and about 25 percent a Hillery silt loam that has slopes
of 1 to 15 percent. The Burnac soil is on the stonier
positions, and the Hillery soil is on the smoother,
grassed positions.

About 10 percent of this mapping unit is included
areas of Rock outerop, Hillery stony loam, and Saladon
soils. Rock outcrop is throughout the unit. Hillery stony
loam is in the stonier grassed areas, and Saladon soils
are in swales.

Burnac stony loam has the profile described as rep-
resentative of the series. Runoff is medium. The hazard
of water erosion is moderate, and the hazard of soil
blowing is slight.

Hillery silt loam has a profile similar to the one
described as representative of the series, but it has a
silt loam surface layer. Runoff is medium, The hazards
of water erosion and soil blowing are moderate.

This mapping unit is used for woodland, range, wild-
life habitat, recreation, and watershed. Burnac stony
loam in capability subclass VIIs dryland; woodland
suitability group 602. Hillery silt loam in capability
subclass VIe dryland; Subalpine Grassland range site.

Capulin Series

The Capulin series consists of deep, well drained soils
on fans and valley side slopes. These soils formed
mostly in material weathered from basalt and eolian
materials. Slopes are 1 to 7 percent. Elevation is 6,000
to 7,500 feet. The vegetation is blue grama, western
wheatgrass, and buffalograss. Precipitation is 14 to 17
inches, the mean annual soil temperature is 47° to 53°
F, and the frost-free season is 130 to 160 days.

In a representative profile, the surface layer is dark
grayish brown silt loam and silty clay loam about 9
inches thick. The subsoil is grayish brown and light
brownish gray clay loam about 18 inches thick. The
substratum is very pale brown and light gray clay
loam and silty clay loam. Soil reaction is mildly alka-
line to moderately alkaline throughout.

The soil is moderately permeable. Available water
capacity is 6 to 13 inches. Effective rooting depth is
60 inches or more.

Capulin soils are used for range, wildlife habitat,
watershed, and recreation.

Representative profile of Capulin silt loam in an area
of Capulin-Torreon association, moderately sloping,
1,300 feet south and 55 feet east of the northwest
corner of sec. 27, T. 28 N,, R. 27 E.,

Al1—0 to 4 inches; dark grayish brown (10YR
4/2) silt loam, very dark grayish brown
(10YR 3/2) moist; moderate fine granu-
lar structure; slightly hard dry, friable

moist, slightly sticky and slightly plastic
wet; many fine and very fine roots; many
very fine interstitial pores; mildly alka-
line; clear smooth boundary.

A3—4 to 9 inches; dark grayish brown (10YR
4/2) silty clay loam, very dark grayish
brown (10YR 3/2) moist; moderate
coarse granular structure; hard dry, fri-
able moist, sticky and plastic wet; many
fine and very fine roots; common medium
and fine tubular pores; slightly calcare-
ous; moderately alkaline; clear- smooth
boundary.

B21t—9 to 16 inches; grayish brown (10YR 5/2)
clay loam, very dark grayish brown
(10YR 3/2) moist; weak medium pris-
matic structure parting to moderate me-
dium and fine subangular blocky; hard
dry, friable moist, sticky and plastic wet;
common fine roots; few medium tubular
pores; common thin clay films on peds;
strongly calcareous; moderately alkaline;
clear smooth boundary.

B22t—16 to 27 inches; light brownish gray (10YR
6/2) clay loam, dark grayish brown
(10YR 4/2) moist; weak medium pris-
matic structure parting to moderate me-
dium subangular blocky; hard dry,
friable moist, sticky and plastic wet;
common fine roots; few fine tubular
pores; many thin clay films on peds;
strongly calcareous; few fine threads of
lime; moderately alkaline; clear wavy
boundary.

Clca—27 to 49 inches; very pale brown (10YR
7/3) clay loam, brown (10YR 5/3)
moist; weak medium subangular blocky
structure; hard dry, friable moist, slightly
sticky and plastic wet; few fine roots;
few fine tubular pores; strongly calcare-
ous; common fine threads and fine soft
masses of lime; moderately alkaline; clear
smooth boundary.

C2ca—49 to 67 inches; light gray (10YR 7 /2) silty
clay loam, brown (10YR 5/3) moist;
massive; slightly hard dry, friable moist,
slightly sticky and plastic wet; few fine
tubular pores; strongly calcareous; com-
mon fine soft masses of lime; moderately -
alkaline,

The thickness of the solum ranges from 23 to 35
inches.

Basalt rock fragments are 0 to 10 percent of the A
and B2t horizons and 0 to 15 percent of the Cca horizon,
Some pedons are calcareous at the surface. The A
horizon has value of 4 or 5 dry and chroma of 2 or 8.
It is silt loam, loam, or silty clay loam. The B2t horizon
has value of 5 or 6 dry and 3 through 5 moist and
chroma of 2 or 3. It is clay loam or silty clay loam. The
Cca horizon has value of 5 or 6 moist and chroma of
2 or 3. It is clay loam, silty clay loam, loam, or silt
loam. Some areas have basalt between 40 and 60 inches.

CaD—Capulin-Ayon complex, 1 to 9 percent slopes.
This mapping unit is on basalt uplands at elevations of
6,000 to 7,500 feet. It is about 60 percent a Capulin
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silt loam that has slopes of 1 to 7 percent and 20 per-
cent an Ayon cobbly silt loam that has slopes of 3 to 9
percent. The Capulin soil is' on smooth areas through-
out the complex, and the Ayon soil is on fans near the
lower edges of the complex.

About 10 percent of this mapping unit is included
areas of Apache cobbly loam that has slopes of 1 to 9
percent and 10 percent La Brier and Torreon soils and
Rock outcrop. The Apache soil and Rock outcrop
are throughout the complex. The La Brier and Torreon
soils are in depressions and drainageways.

Capulin silt loam has a profile similar to the one de-
scribed as representative of the series, but it has a
slightly lighter colored surface layer. Runoff is medium.
The hazards of water erosion and soil blowing are
moderate,

Ayon cobbly silt loam has a profile similar to the one
described as representative of the series, but it has a
thinner surface layer. Runoff is medium. The hazard
of water erosion is moderate, and the hazard of soil
blowing is slight.

This mapping unit is used for range, wildlife habitat,
watershed, and recreation. Capability subclass VIs dry-
land. Capulin soil in Loamy range site. Ayon soil.in
Malpais range site.

CB—Capulin-Torreon association, moderately slop-
ing, This mapping unit is on fans and valley fill on and
near basalt flows at elevations of 6,000 to 7,500 feet.
It is about 50 percent a Capulin silt loam that has
slopes of 1 to 7 percent and about 35 percent a Torreon
silt loam that has slopes of 0 to 5 percent. The Capulin
soil is on alluvial fans and valley fills, and the Torreon
soil is on flatter areas on fans.

About 15 percent of this mapping unit is included
areas of Apache, Thunderbird, Ayon, and La Brier
soils. The Apache, Thunderbird, and Ayon soils are on
ridges. The La Brier soils are in swales and around
small intermittent lakes.

Capulin silt loam has the profile described as repre-
sentative of the series. Runoff is medium. The hazards
of water erosion and soil blowing are moderate.

Torreon silt loam has the profile described as repre-
sentative of the series. Runoff is medium. The hazards
of water erosion and soil blowing are moderate.

This mapping unit is used for range, wildlife habitat,
watershed, and recreation. Capability subclass VIe
dryland; Loamy range site.

Carnero Series

The Carnero series consists of moderately deep, well
drained soils on uplands. These soils formed in mixed
eolian deposits and residuum derived from sandstone.
Slopes are 0 to 5 percent. Elevation is 6,000 to 7,000
feet. The vegetation is blue grama, wolftail, three-awn,
hairy grama, and broom snakeweed. Precipitation is
14 to 17 inches, the mean annual soil temperature is
§7° to 55° F, and the frost-free season is 130 to 160

ays.

_ In a representative profile, the surface layer is gray-
ish brown loam about 6 inches thick. The subsoil is
yellowish brown and brown clay loam and clay about
32 inches thick. Sandstone is at a depth of 38 inches.
Soil reaction is mildly alkaline in the surface layer
and neutral to moderately alkaline in the subsoil.

The soil is slowly permeable. Available water ca-
pacity is 5 to 8 inches. Effective rooting depth is 20
to 40 inches.

Carnero soils are used for range, wildlife habitat,
recreation, and watershed.

Representative profile of Carnero loam in an area of
Carnero-Partri association 1,330 feet west and 10 feet
south of the northeast corner sec. 3, T. 25 N., R. 27 E.

Al1—0 to 6 inches; grayish brown (10YR 5/2)
loam, dark brown (10YR 3/3) moist;
weak thick platy and weak very fine
granular structure; slightly hard dry,
friable moist, slightly sticky and slightly
plastic wet; many fine and very fine roots;
many very fine interstitial pores; mildly
alkaline; clear smooth boundary.

B1t—6 to 10 inches; brown (10YR 4/3) clay loam,
dark brown (10YR 3/3) moist; strong
very fine angular blocky structure; very
hard dry, very firm moist, slightly sticky
and very plastic wet; many fine and very
fine roots; common very fine tubular
pores; few thin clay films on peds; neu-
tral; clear smooth boundary.

B21t—10 to 17 inches; brown (10YR 5/3) clay,
brown (10YR 4/3) moist; strong medium
angular blocky structure; very hard dry,
very firm moist, slightly sticky and very
plastic wet; common fine and very fine
roots; common very fine tubular pores;
many thick clay films on peds; mildly
alkaline; clear smooth boundary.

B22t—17 to 25 inches; brown (10YR 5/3) clay,
brown (10YR 4/3) moist; moderate
medium angular blocky structure; very
hard dry, very firm moist, slightly sticky
and very plastic wet; few fine and very
fine roots; few very fine tubular pores;
many moderately thick clay films on
peds; strongly calcareous; 5 percent fine
and medium soft masses of lime; moder-
ately alkaline; gradual smooth boundary.

B23t—25 to 38 inches; yellowish brown (10YR
5/4) clay, dark yellowish brown (10YR
4/4) moist; weak coarse prismatic struc-
ture; hard dry, firm moist, sticky and
plastic wet; very few fine and very fine
roots; many very fine tubular pores;
common thin clay films on peds; strongly
calcareous; few fine masses and mycelia
of lime; moderately alkaline; abrupt

. wavy boundary.

R—38 inches; hard sandstone.

Rock fragments are angular sandstone gravel or
cobbles. They are 0 to 5 percent of the Al and Blt
horizons and 0 to 10 percent of the B2t horizon. Soil
reaction ranges from neutral to mildly alkaline in the
Al and B1t horizons and from mildly alkaline to
moderately alkaline in the B2t horizon. The A1 horizon
has chroma of 2 or 3. It is loam or silt loam. The B2t
horizon has hue of 10YR to 7.5YR, value of 4 or 5 dry
and 3 or 4 moist, and chroma of 2 through 4. It is clay,
clay loam, or silty clay. The depth to sandstone ranges
from 20 to 40 inches.

CP—Carnero-Partri association. This mapping unit



22 SOIL SURVEY

is on uplands at elevations of 6,000 to 7,000 feet. Slopes
are 0 to 9 percent. This unit is about 40 percent a
Carnero loam that has slopes of 0 to 5 percent, 30
percent a Partri silt loam that has slopes of 0 to 8
percent, and 15 percent a Dioxice loam that has slopes
of 1 to 5 percent. The Carnero soil is on broad upland
fans. The Partri soil is in swales and valleys. The
Dioxice soil is on fans along drainageways.

About 15 percent of this mapping unit is included
areas of Bernal soils, La Brier and Manzano soils, and
Travessilla soils and Rock outerop. The Bernal soils are
along low ridges. The La Brier and Manzano soils are
along drainageways. The Travessilla soils and Rock
outcrop are throughout the association, usually at the
higher positions on the landscape.

Carnero loam has the profile described as representa-
tive of the series. Runoff is medium. The hazards of
water erosion and soil blowing are moderate.

Partri silt loam has the profile described as repre-
sentative of the series. Runoff is medium. The hazards
of water erosion and soil blowing are moderate.

Dioxice loam has a profile similar to the one described
as representative of the series, but it has a loam
surface layer. Runoff is medium. The hazards of water
erosion and soil blowing are moderate.

This mapping unit is used for range, wildlife habitat,
and watershed. Capability subelass VIe dryland;
Loamy range site.

Cinder Land

Cinder land consists mainly of gravel-size, porous,
rounded volcanic rock fragments to a depth of 60
inches or more. Slopes are 25 to 50 percent. Elevation
is 7,000 to 9,000 feet. Precipitation is 15 to 20 inches,
the mean annual soil temperature is 41° to 45° F, and
the frost-free season is 100 to 120 days.

Cinder land is used for construction material, land-
scaping, and watershed. It is mapped only with Bandera
soils,

Colmor Series

The Colmor series consists of deep, well drained soils
on uplands. These soils formed in fine textured alluvium
and residuum derived from shale. Slopes are 0 to 9
percent. Elevation is 5,800 to 7,500 feet. The vegetation
is blue grama, galleta, and sand dropseed. Precipitation
is 14 to 17 inches, the mean annual soil temperature
is 47° to 53° F, and the frost-free season is 130 to
160 days.

In a representative profile, the surface layer is gray-
ish brown silt loam and silty clay loam about 14 inches
thick. The subsoil is pale brown and light yellowish
brown silty clay loam about 18 inches thick. The sub-
stratum is very pale brown silt loam and silty clay
loam. Soil reaction is mildly alkaline in the surface
layer and moderately alkaline in the subsoil.

The soil is moderately slowly permeable. Available
water capacity is 11 to 15 inches. Effective rooting
depth is 60 inches or more.

Colmor soils are used for irrigated crops, range,
wildlife habitat, recreation, homesites, and watershed.

Representative profile of Colmor silt loam in an area

of Colmor association 50 feet west and 3,630 feet south
of the northeast corner of sec. 25, T. 26 N, R. 24 E.
Al1—0 to 4 inches; grayish brown (10YR 5/3)
silt loam, dark brown (10YR 3/3) moist;
moderate fine granular structure; soft
dry, friable moist, slightly sticky and
slightly plastic wet; many fine and very
fine roots; few fine tubular and common
fine interstitial pores; calcareous; mildly
alkaline; clear smooth boundary.
A12—4 to 14 inches; grayish brown (10YR 5/2)
silty clay loam, dark brown (10YR 3/3)
moist; moderate fine granular structure;
hard dry, friable moist, slightly sticky
and slightly plastic wet; many fine and
very fine roots; few fine tubular and
common fine interstitial pores; calcare-
ous; mildly alkaline; clear smooth bound-

ary.
B2—14 to 25 inches; pale brown (10YR 6/3) silty
clay loam, brown (10YR 5/3) moist;
moderate medium subangular blocky
structure; hard dry, firm moist, slightly
sticky and slightly plastic wet; common
fine roots; common medium tubular
pores; calcareous; moderately alkaline;
gradual smooth boundary.
B3ca—25 to 32 inches; light yellowish brown
(10YR 6/4) silty clay loam, brown
(10YR 4/3) moist; weak coarse suban-
gular blocky structure; hard dry, friable
moist, slightly sticky and slightly plastic
wet; few fine roots; few fine tubular
pores; calcareous; few fine irregular soft
masses of segregated lime; moderately
alkaline; gradual smooth boundary.
Clca—32 to 52 inches; very pale brown (10YR
8/4%{ silt loam, light yellowish brown
(LOYR 6/4) moist; massive; hard dry,
friable moist, slightly sticky and plastic
wet; very few fine roots; few fine tubu-
lar pores; calcareous; lime disseminated
and decreasing with depth; moderately
alkaline; gradual smooth boundary.
C2ca—>52 to 64 inches; very pale brown (10YR
8/3) silty clay loam, brown (10YR 5/3)
moist; massive; hard dry, firm moist,
sticky and plastic wet; very few fine
roots; few very fine vesicular pores; cal-
careous; lime disseminated; moderately
alkaline.

The Al horizon has value of 4 or 5 dry and 2 or 3
moist and chroma of 2 or 3 dry and moist. It is silt
loam, loam, or silty clay loam. The B2 horizon has value
of 4 through 6 dry and 4 or 5 moist and chroma of 2
through 4 dry and moist. It is silty clay loam, clay loam,
or silt loam. The B3ca horizon has value of 5 through
7 dry and 4 through 6 moist and chroma of 2 through
4 dry and moist. It is silty clay loam or clay loam. The
Cca horizon has value of 5 through 8 dry and 4 through
6 moist and chroma of 2 through 4 dry and moist. The
texture is loam, silt loam, or silty clay loam.

CrB—Colmor silt loam, 1 1o 3 percent slopes. This
nearly level soil is on fans at elevations of 5,900 to
7,000 feet,
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About 20 percent of this mapping unit is included
areas of Colmor silty clay loam that has slopes of less
than 5 percent and Colmor silt loam that has slopes
of less than 1 percent and greater than 3 percent. They
occur throughout the mapping unit.

Colmor silt loam has a profile similar to the one de-
scribed as representative of the series, but it has a
thinner surface layer. Runoff is medium. The hazards
of water erosion and soil blowing are moderate.

This mapping unit is used for irrigated crops, range,
wildlife habitat, homesites, and watershed. Capability
unit ITe-6 irrigated, subclass VIe dryland; Loamy
range site.

CrC—Colmor silt loam, 3 to 5 percent slopes. This
gently sloping soil is on fans at elevations of 5,900
to 6,400 feet.

About 10 percent of this mapping unit is included
areas of Colmor silt loam that has slopes of less than 3
percent and Colmor silty clay loam that has slopes of
less than 5 percent. They occur throughout the map-
ping unit,.

Colmor silt loam has a profile similar to the one de-
scribed as representative of the series, but it has a
thinner surface layer. Runoff is medium. The hazard
of water erosion is high, and the hazard of soil blow-
ing is moderate.

This mapping unit is used for irrigated crops, range,
wildlife habitat, homesites, and watershed. Capability
unit ITle-1 irrigated, subclass VIe dryland; Loamy
range site.

CsB—~Colmor silty clay loam, 1 to 3 percent slopes.
This nearly level soil is on fans at elevations of 5,900
to 7,000 feet. ‘

About 20 percent of this mapping unit is included
areas of Colmor silt loam that has slopes of less than
5 percent and Colmor silty clay loam that has slopes
less than 1 percent and greater than 3 percent. They
occur throughout the mapping unit.

Colmor silty clay loam has a profile similar to the
one described as respective of the series, but the surface
layer is silty clay loam. Runoff is medium. The hazards
of water erosion and soil blowing are moderate.

This mapping unit is used for irrigated crops, range,
wildlife habitat, homesites, and watershed. Capability
unit Ile-6 irrigated, subeclass VIe dryland; Clayey
range site.

CsC—Colmor silty clay loam, 3 to 5 percent slopes.
This gently sloping soil is on fans at elevations of
5,900 to 7,000 feet.

About 20 percent of this mapping unit is included
areas of Colmor silt loam that has slopes of less than
5 percent and Colmor silty clay loam that has slopes
of less than 3 percent. They occur throughout the
mapping unit.

Colmor silty clay loam has a profile similar to the
one described as representative of the series, but it has
a silty clay loam surface layer. Runoff is medium. The
hazard of water erosion is high, and the hazard of soil
blowing is moderate.

This mapping unit is used for irrigated crops, range,
wildlife habitat, homesites, and watershed. Capability
unit IIle-1 irrigated, subclass VIe dryland; Clayey
range site.

CT—Colmor association. This mapping unit is on up-
lands at elevations of 6,000 to 7,000 feet. Slopes are 0 to

5 percent. This unit is about 65 percent of Colmor silt
loam that has slopes of 0 to 5 percent and about 20 per-
cent a soil similar to but lighter colored than the Col-
mor soil, These soils occur throughout this unit, The
Colmor soil is generally on the smoother parts.

About 15 percent of this mapping unit is included
areas of La Brier, Litle, Mion, Penrose, Swastika, and
Vermejo soils. La Brier and Vermejo soils are on lower
flats and in swales. Litle, Mion, and Swastika soils are
on the middle parts. Penrose soils are generally on the
highest parts of this unit.

Colmor silt loam has the profile described as repre-
sentative of the series. Runoff is medium. The hazards
of water erosion and soil blowing are moderate.

This mapping unit is used for range, wildlife habitat,
recreation, homesites, and watershed. Capability sub-
class VIe dryland; Loamy range site.

CV—Colmor-Vermejo-Litle association, sloping. This
mapping unit is on alluvial fans below shale and sand-
stone escarpments and breaks at elevations of 5,800
to 7,400 feet, It is about 35 percent a Colmor silt loam
that has slopes of 8 to 9 percent, 30 percent a Vermejo
silty clay loam that has slopes of 1 to 8 percent, and 20
percent a Litle silty clay that has slopes of 1 to b per-
cent. The Colmor soil is on convex areas. The Vermejo
soil is in the smoother, lower areas. The Litle soil
occurs throughout this unit.

About 15 percent of this mapping unit is included
areas of Mion and La Brier soils, Rock outcrop, and
shaly alluvium. The Mion soils. and Rock outcrop are
on the higher parts of the associations. The La Brier
soils and shaly alluvium are in swales. Areas where
gully erosion is moderate and severe are included
throughout this mapping unit.

Colmor silt loam has a profile similar to the one de-
scribed as representative of the series, but it has a
thinner surface layer. Runoff is medium. The hazard
of water erosion is high, and the hazard of soil blowing
is moderate.

Vermejo silty clay loam has a profile similar to the
one described as representative of the series, but it has
a thicker surface layer. Runoff is medium. The hazard
of water erosion is high, and the hazard of soil blowing
is moderate.

Litle silty clay has a profile similar to the one de-
scribed as representative of the series, but it has a silty
clay surface layer. Runoff is rapid. The hazard of water
eroiion is high, and the hazard of soil blowing is mod-
erate,

This mapping unit is used for range, wildlife habitat,
recreation, and watershed. Capability subclass VIe dry-
land. Colmor soil in Loamy range site, Vermejo and
Litle soils in Clayey range site.

Cumulic Haplaquolls

The Cumulic Haplaquolls are a group of closely re-
lated, very poorly drained soils in swales and on wet
mountain meadows. These soils formed in mixed allu-
vium from intrusive and sedimentary rocks. Slopes
are 1 to 5 percent. Elevation is 7,500 to 9,500 feet. The
vegetation is Kentucky bluegrass, clovers, sedges, and
iris. Precipitation is 16 to 19 inches, the mean annual
soil temperature is about 46° F, and the frost-free sea-

'son is less than 90 days.
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Typically, the surface layer is very dark gray to
dark grayish brown, stratified mucky loam to clay about
30 inches thick. The underlying material is mottled,
grayish brown stratified clay loam to clay. Discontinu-
ous lenses of sand and gravel occur throughout the
profile. Soil reaction is mildly alkaline to moderately
alkaline. The water table fluctuates within 3 feet of
the surface.

Cumulic Haplaquolis are used for summer range,
wildlife, recreation, and watershed.

Cumulic Haplaquolls are mapped only as part of the
Frolic association.

Cypher Series

The Cypher series consists of shallow, well drained
soils on steep, convex mountainsides and ridgecrests.
These soils formed in colluvium, alluvium, and resi-
duum derived mostly from intrusive rocks. Slopes are
10 to 50 percent. Elevation is 7,500 to 10,500 feet, The
vegetation is Douglas-fir, white fir, limber pine, scat-
tered ponderosa pine, kinnikinnick, Arizona fescue,
mountain muhly, and mountain brome. Precipitation
is 22 to 27 inches, the mean annual soil temperature is
about 40° to 44° F, and the frost-free season is less
than 90 days.

In a representative profile, the surface layer is brown
gravelly loam about 4 inches thick covered with about
1 inch of decomposing forest litter. The subsoil is
yellowish brown gravelly loam about 9 inches thick. The
substratum is pale brown gravelly sandy loam about
6 inches thick. Intrusive bedrock is at a depth of 19
inches. Soil reaction is slightly acid in the surface layer
and medium acid in the subsoil.

The soil is moderately permeable. Available water
capacity is 1 to 2 inches. Effective rooting depth is 10
to 20 inches.

Cypher soils are used for wildlife habitat, recreation,
woodland, and watershed.

Representative profile of Cypher gravelly loam in an
area of Cypher-Bundo association, steep, about 11 miles
north northwest of Eagle Nest or 2,690 feet south and
500 feet east of the junction of New Mexico State
Highway 38 at the Taos County line:

01&02—1 inch to 0; decomposed and undecom-
posed forest litter.

Al1—0 to 4 inches; (10YR 4/3) gravelly loam,
very dark grayish brown (10YR 38/2)
moist; weak medium subangular blocky
structure; soft dry, very friable moist;
common medium and coarse roots; many
fine interstitial pores; 15 percent gravel;
slightly acid; clear wavy boundary.

B2—4 to 13 inches; yellowish brown (10YR 5/4)
gravelly loam, brown (7.5YR 4/2) moist;
weak very fine granular structure;
slightly hard dry, friable moist, slightly
sticky and slightly plastic wet; common
medium and coarse roots; few fine tubu-
ular pores; 40 percent gravel; medium
acid; gradual wavy boundary.

C—13 to 19 inches; pale brown (10YR 6/3)
gravelly sandy loam, brown (7.5YR 4/4)
moist; massive; soft dry, very friable
moist; common medium and coarse roots;

common medium tubular pores; 50 per-
cent gravel; medium acid; abrupt wavy
boundary.

R—19 inches; intrusive acid igneous bedrock
fractured in the upper few inches.

Rock fragments are angular gravel with scattered
cobbles and stones. The A1 horizon has hue of 7.5YR
or 10YR, value of 3 through 5 dry and 2 through 4
moist, and chroma of 2 through 4. It is a loam or sandy
loam that is 5 to 85 percent gravel. The B2 horizon has
hue of 7.5YR or 10YR, value of 5 through 7 dry and
4 or 5 moist, and chroma of 2 through 4. It is a loam
or sandy loam that is 40 to 65 percent gravel. The C
horizon has hue of 5YR, 7.5YR, or 10YR, value of 6 or
7 dry and 4 or 5 moist, and chroma of 2 through 4. It is
loam or sandy loam that is 40 to 65 percent gravel.
The depth to bedrock ranges from 10 to 20 inches.

CY—Cypher-Bundo association, steep. This mapping
unit is on mountainsides of the Cimarron and Sangre
de Cristo Mountains at elevations of 8,000 to 10,500
feet. It is about 50 percent a Cypher gravelly loam that
has slopes of 25 to 50 percent and about 40 percent a
Bundo gravelly sandy loam that has slopes of 35 to 45
percent. The Cypher soil is on ridgetops and mountain-
sides. The Bundo soil is on mountainsides.

About 10 percent of this mapping unit is included
areas of Tolby and Angostura soils, Rock outcrop, and
Rubble land. Tolby and Angostura soils are near the
upper limits of this mapping unit. Rock outcrop is
throughout this unit. Rubble land is below the Rock
outcrop.

Cypher gravelly loam has the profile described as
representative of the series. Runoff is medium. The
hazard of water erosion is moderate, and the hazard
of soil blowing is slight.

Bundo gravelly sandy loam has a profile similar to
the one described as representative of the series, but
it has a thinner forest litter and is deeper to the sub-
soil. Runoft is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight.

This mapping unit is used for recreation, wildlife
habitat, woodland, and watershed. Capability subclass
VIle dryland. Cypher soil in woodland suitability group
6d2, Bundo soil in 6f1,

Dalcan Series

The Dalcan series consists of moderately deep, well
drained soils on mesas. These soils formed in residuum
and colluvium derived mostly from basalt. Slopes are
3 to 9 percent. Elevation is 7,200 to 9,000 feet. The
vegetation is Arizona fescue, Kentucky bluegrass, blue
grama, Gambel oak, and scattered ponderosa pine.
Mean annual precipitation is 16 to 20 inches, the mean
annual soil temperature is 42° to 45° F, and the frost-
free season is 80 to 120 days.

In a representative profile, the surface layer is brown
stony silt loam about 4 inches thick. The subsoil is
reddish brown and brown stony silt loam, stony clay
loam, and stony clay about 30 inches thick. The depth
to basalt is 34 inches. Soil reaction is neutral to slightly
acid throughout the profile. '
) T_he soil is slowly permeable. Available water capac-
ity hlLS 2 to 4 inches. Effective rooting depth is 21 to 40
inches.
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Dalcan soils are used for range, wildlife habitat,
recreation, and watershed. They are mapped only with
Raton soils,

Representative profile of Dalcan stony silt loam in an
area of Raton-Dalcan association, rolling, about 25
miles west of Springer on west side of road, 200 feet
south of the benchmark, which is 0.6 mile south-
southeast of White Peak Lookout Tower:

Al1—0 to 4 inches; brown (7.5YR 4/2) stony silt
loam, dark brown (7.5YR 3/2) moist;
weak very fine granular structure; soft
dry, friable moist; many very fine and
common fine roots; many very fine inter-
stitial pores; 30 percent basalt stones and
cobbles ; neutral ; abrupt wavy boundary.

Blt—4 to 9 inches; reddish brown (5YR 5/3)
stony silt loam, dark reddish brown
(YR 3/3) moist; moderate fine sub-
angular blocky structure; slightly hard
dry, friable moist, slight sticky wet;
many fine and very fine roots; few very
fine tubular pores; few thin clay films on
peds; 10 percent gravel, 10 percent cob-
bles, 10 percent stones; slightly acid;
abrupt wavy boundary.

B21t—9 to 17 inches; brown (7.5YR 5/2) stony
clay loam, dark brown (7.5YR 3/3)
moist; moderate fine and medium sub-
angular blocky structure; hard dry, firm
moist, slightly sticky and slightly plastic
wet; few very fine roots; few very fine
tubular pores; few thin clay films on
peds and rock fragments; 65 percent
stones; neutral; clear irregular boundary.

B22t—17 to 34 inches; reddish brown (5YR 5/3)

stony clay, dark reddish brown (5YR
3/3) moist; moderate fine and medium
subangular blocky structure; very hard
dry, very firm moist, slightly sticky and
very plastic wet; very few fine roots; few
very fine tubular pores; common moder-
ately thick clay films on peds and stones;
65 percent basalt stones; neutral; abrupt
wavy boundary.
inches; basalt bedrock, fractured and
weathered,

Rock fragments are basalt and range in size from
pebbles to stones. The Al horizon has hue of 10YR or
7.5YR and value of 3 or 4 dry and 2 or 3 moist. It is
silt loam, loam, or clay loam that is 30 to 50 percent
rock fragments. The B2t horizon has hue of 10YR,
7.5YR, or 5YR, value of 38 through 5 dry and 2 or 8
moist, and chroma of 2 through 4. It is clay loam and
clay that is 40 to 70 percent rock fragments. The depth
to bedrock ranges from 21 to 40 inches.

R—34

Dalhart Series

The Dalhart series consists of deep, well drained soils
on uplands. These soils formed in eolian material.
Slopes are 0 to 5 percent. Elevation is 5,800 to 6,800
feet. The vegetation is blue grama, sand dropseed,
three-awn, and yucea, Precipitation is 14 to 17 inches,
the mean annual soil temperature is 47° to 53° F, and
the frost-free season is 130 to 160 days.

In a representative profile, the surface layer is yel-
lowish brown fine sandy loam about 5 inches thick. The
subsoil is yellowish brown and pale brown sandy clay
loam about 23 inches thick. The substratum is pale
brown sandy clay loam and fine sandy loam. Soil reac-
tion is neutral in the surface layer, mildly alkaline to
moderately alkaline in the subsoil, and moderately
alkaline in the substratum.

The soil is moderately permeable. Available water
capacity is 8 to 10 inches. Effective rooting depth is
60 inches or more.

Dalhart soils are used for irrigated crops, range,
wildlife habitat, and watershed.

Representative profile of Dalhart fine sandy loam in
an area of Dalhart-Seelez association, gently sloping,
1,885 feet east and 1,990 feet north of the southwest
corner of sec. 33, T. 27 N, R. 23 E.

A11—0 to 2 inches; yellowish brown (10YR 5/4)
fine sandy loam, brown (10YR 4/3)
moist; weak fine granular structure; soft
dry, very friable moist; many fine and
very fine roots; few fine tubular pores;
neutral; clear smooth boundary.
A12—2 to 5 inches; yellowish brown (10YR 5/4)
fine sandy loam, brown (10YR 4/3)
moist; weak medium subangular blocky
structure; soft dry, very friable moist,
slightly plastic wet; many fine and very
fine roots; few fine tubular pores; neu-
tral; clear smooth boundary.
to 14 inches; yellowish brown (10YR
5/4) sandy clay loam, brown (10YR
4/3) moist; weak coarse prismatic struc-
ture parting to moderate medium sub-
angular blocky; hard dry, firm moist,
slightly sticky and plastic wet; common
fine and very fine roots; few fine tubular
pores; common thin clay films on peds;
mildly alkaline; clear smooth boundary.
B22t—14 to 18 inches; pale brown (10YR 6/3)
sandy clay loam, brown (10YR 4/3)
moist; weak coarse prismatic structure;
hard dry, firm moist, slightly sticky and
plastic wet; very few fine roots; common
fine tubular pores; common thin clay
films on peds; mildly alkaline; clear
smooth boundary.
B3ca—18 to 28 inches; pale brown (10YR 6/3)
light sandy clay loam, brown (10YR
5/3) moist; weak coarse prismatic struc-
ture; slightly hard dry, friable moist,
slightly sticky and slightly plastic wet;
very few fine roots; common very fine
tubular pores; strongly calcareous; com-
mon fine filaments of lime; moderately
alkaline; gradual smooth boundary.
Cca—28 to 51 inches; pale brown (10YR 6/3) fine
sandy loam, brown (10YR 5/3) moist;
massive; soft dry, very friable moist ; few
very fine tubular pores; strongly cal-
careous; few fine filaments of lime;
moderately alkaline; gradual smooth
boundary.
ITB2ca—51 to 60 inches; pale brown (10YR 6/3)
sandy clay loam, brown (10YR 5/3)

B21t—5
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moist; weak coarse subangular blocky
structure; hard dry, firm moist, slightly
sticky and plastic wet; many very fine
tubular pores; strongly calcareous; com-
mon fine filaments of lime; moderately
alkaline.

The A horizon has value of 4 or 5 dry and 3 or 4
moist and chroma of 2 through 4. It is fine sandy loam,
sandy loam, or loamy sand. The B2t horizon has hue
of 10YR to 7.5YR, value of 4 through 6 dry, and
chroma of 2 through 4. It is sandy clay loam or heavy
sandy loam.

DaB—Dalhart fine sandy loam, 1 to 3 pereent slopes.
This nearly level soil is on uplands at elevations of
5,800 to 6,800 feet.

About 10 percent of this mapping unit is included
areas of Seelez and Swastika soils. The Seelez soil is
throughout the map unit, The Swastika soil is in depres-
sions and on flat areas.

Dalhart fine sandy loam has a profile similar to the
one described as representative of the series, but it has
a thicker surface layer. Runoff is slow. The hazard of
water erosion is slight, and the hazard of soil blowing
is high.

This mapping unit is used for irrigated crops, range,
wildlife habitat, and watershed. Capability unit I1le—4
irrigated, subclass Vie dryland; Sandy range site.

DaC—Dalhart fine sandy loam, 3 to 5 percent slopes.
This gently sloping soil is on uplands at elevations of
5,800 to 6,800 feet.

About 10 percent of this mapping unit is included
areas of Dalhart fine sandy loam that has slopes of 5
to 9 percent and Seelez, Swastika, and wind deposited
soils with shale at depths of less than 40 inches. The
Dalhart soil is adjacent to drainageways. The Seelez
and Swastika soils are throughout the mapping unit.
The wind deposited soils are on buried ridges and slope
breaks.

Dalhart fine sandy loam has a profile similar to the
one described as representative of the series, but it has
a thinner surface layer. Runoff is slow. The hazard of
water erosion is slight, and the hazard of soil blowing
is high.

This unit is used for range, irrigated crops, wildlife
habitat, and watershed. Capability unit IIle—4 irri-
gated, subclass VIe dryland; Sandy range site.

DB—Dalhart-Seelez association, gently sloping. This
mapping unit is on grassed uplands at elevations of
5,800 to 6,800 feet. It is on the northeast, downwind
side of major drainageways and is about 60 percent a
Dalhart fine sandy loam with slopes of 0 to 8 percent
and 25 percent a Seelez fine sandy loam with slopes of
2 to b percent. The Dalhart soils are on the smoother
areas. The Seelez soils are on the more sloping areas.

About 15 percent of this mapping unit is included
areas of Swastika, Mion, Litle, and Tinaja soils. The
Swastika soils are throughout the mapping unit. The
Mion, Litle, and Tinaja soils are on ridges and along
drainageways. These soils mostly have a sandy loam
surface layer.,

Dalhart fine sandy loam has the profile described as
representative of the series. Runoff is slow. The hazard
of water erosion is slight, and the hazard of soil blow-
ing is high. Seelez fine sandy loam has the profile de-

scribed as representative of the series. Runoff is slow.
The hazard of water erosion is slight, and the hazard of
soil blowing is high.

This mapping unit is used for range, wildlife habitat,
and watershed. Capability subclass VIe dryland; Sandy
range site.

Dallam Series

The Dallam series consists of deep, well drained soils
on uplands. These soils formed in medium and mod-
erately coarse textured eolian material. Slopes are 0
to 5 percent. Elevations are 6,000 to 6,500 feet. The
vegetation is blue grama, sand dropseed, and three-
awn. Precipitation is 15 to 18 inches, the mean annual
soil temperature is 47° to 53° F, and the frost-free
season is 130 to 160 days.

In a representative profile, the surface layer is brown
fine sandy loam about 5 inches thick. The subsoil to a
depth of 75 inches is brown, light brown, and very pale
brown clay loam and sandy clay loam. Soil reaction is
mildly alkaline in the surface layer and upper part of
the subsoil and moderately alkaline in the lower part
of the subsoil.

The soil is moderately permeable. Available water
capacity is 7 to 10 inches. Effective rooting depth is
60 inches or more.

Dallam soils are used for dryland crops, range, wild-
life habitat, and watershed.

Representative profile of Dallam fine sandy loam,
0 to 3 percent slopes, 120 feet south and 70 feet east
of the northwest corner sec. 14, T. 24 N,, R. 27 E.

A1—0 to 5 inches; brown (7.5YR 5/2) fine sandy
loam, dark brown (7.5YR 3/2) moist;
moderate medium granular structure;
soft dry, very friable moist; many fine
roots; many very fine interstitial pores;
mildly alkaline; clear smooth boundary.

B21t—5 to 19 inches; brown (7.5YR 5/4) sandy
clay loam, dark brown (7.5YR 4/4)
moist; moderate coarse prismatic strue-
ture; hard dry, friable moist, slightly
sticky and slightly plastic wet; common
fine roots; common fine and few medium
tubular pores; many thin clay films on
peds; mildly alkaline; gradual wavy
boundary.

B22t—19 to 36 inches; light brown (7.5YR 6/4)
clay loam, dark brown (7.5YR 4/4)
moist; moderate coarse prismatic struc-
ture; hard dry, friable moist, slightly
sticky and slightly plastic wet; few fine
roots; common fine tubular pores; many
thin clay films on peds; slightly caleare-
ous in lower 2 inches; mildly alkaline;
clear wavy boundary.

B23tca—36 to 75 inches; very pale brown (10YR
8/3) sandy clay loam, light gray (10YR
7/2) moist; massive; slightly hard dry,
friable moist, slightly plastic wet; few
fine rounded igneous gravels; strongly
calcareous; moderately alkaline.

The A horizon has hue of 7.5YR to 10YR, value of
3 to 4 moist, and chroma of 2 through 4. It is fine sandy
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loam or loamy fine sand. The B2t horizon has hue of
10YR or 7.5YR, value of 5 or 6 dry and 4 or 5 moist,
and chroma of 4 through 6. The B23tca horizon has
hue of 10YR, 7.5YR, or 5YR, value of 6 through 8 dry
and 5 through 7 moist, and chroma of 2 through 6. It
is sandy clay loam or clay loam.

DmB—Dallam loamy fine sand, 0 to 3 percent slopes.
This nearly level to gently undulating soil is on uplands
at elevations of 6,000 to 6,500 feet.

About 15 percent of this mapping unit is included
areas of Gruver, Dioxice, and Texline soils. Gruver
soils are along the edges of delineations. Dioxice and
Texline soils are on small knolls and the more sloping
positions.

Dallam loamy fine sand has a profile similar to the
one described as representative of the series, but it has
a loamy fine sand surface layer. Runoff is slow. The
hazard of water erosion is slight, and the hazard of soil
blowing is high.

This soil is used for range, dryland crops, wildlife
habitat, and watershed. Capability unit IVe-3 dryland;
Deep Sand range site.

DmC2—Dallam loamy fine sand, 1 to 5 percent
slopes, eroded. This gently undulating to undulating
soil is in formerly cultivated fields on uplands.

About 15 percent of this mapping unit is included
areas of Dallam fine sandy loam and Seelez, Gruver,
Dioxice, and Texline soils. Dallam fine sandy loam and
Gruver soils are along the edges of delineations, Dioxice
and Texline soils are on small knolls. The Seelez soil
occurs throughout the mapping unit.

Dallam loamy fine sand, eroded, has a profile similar
to the one described as representative of the series, but
it has a loamy fine sand surface layer. The original sur-
face layer and commonly part of the subsoil have been
reworked by soil blowing. Runoff is slow. The hazard
of water erosion is slight, and the hazard of soil blow-
ing is high.

This soil is used for range, wildlife habitat, and
watershed. Capability subclass VIe dryland; Deep Sand
range site.

DnB—Dallam fine sandy loam, 0 to 3 percent slopes.
This nearly level to gently undulating soil is on uplands
at elevations of 6,000 to 6,500 feet.

About 15 percent of this mapping unit is included
areas of Dallam loam and Gruver, Dioxice, and Texline
soils. Dallam loam and Gruver soils are along the edges
of delineations. Dioxice and Texline soils are on small
knolls. Areas of more sloping Dallam fine sandy loam
are also included.

Dallam fine sandy loam has the profile described as
representative of the series. Runoff is slow. The hazard
of water erosion is slight, and the hazard of soil blow-
ing is high.

This soil is used for range, dryland crops, wildlife
habitat, and watershed. Capability unit ITIe-3 dryland;
Sandy range site.

DnB2—Dallam fine sandy loam, 0 to 3 percent slopes,
eroded. This nearly level to gently undulating soil is in
forme_rly cultivated fields on uplands. It consists of
]dep031ts of fine sandy loam and blowouts of sandy clay
oam.

About 15 percent of this mapping unit is included
areas of uneroded Dallam fine sandy loam and Gruver,

Dioxice, and Texline soils. Dallam fine sandy loam is in
small uneroded areas. Dioxice and Texline soils are on
small knolls. Gruver soils are along the edges of de-
lineations.

Dallam fine sandy loam, eroded, has a profile similar
to the one described as representative of the series, but
it has a stratified surface layer. The surface layer and
commonly all or part of the subsoil have been reworked
by soil blowing. Runoff is slow. The hazard of water
erosion is slight, and the hazard of soil blowing is high.

This soil is used for range, wildlife habitat, and
watershed. Capability subclass VIe dryland; Sandy
range site.

Dargol Series

The Dargol series consists of moderately deep, well
drained soils on ridges, mesas, and convex mountain-
sides. These soils formed in stony, fine textured resi-
duum derived from interbedded sandstone and shale.
Slopes are 3 to 30 percent. Elevation is 7,000 to 9,000
feet. The vegetation is ponderosa pine, scattered
Douglas-fir, scattered pinyon pine, and scattered Rocky
Mountain juniper and an understory of Gambel oak,
mountainmahogany, Arizona fescue, pine dropseed,
prairie junegrass, and mountain muhly. Precipitation
is 18 to 22 inches, the mean annual soil temperature
hs 43° to 46° F, and the frost-free season is 100 to 120

ays.

In a representative profile, the surface layer is very
pale brown stony loam about 6 inches thick. It is cov-
ered with about 2 inches of decomposing forest litter.
The subsoil is a reddish yellow and light yellowish
brown clay about 29 inches thick. The depth to sand-
stone is 35 inches. Soil reaction is slightly acid to
medium acid.

The soil is very slowly permeable. Available water
capacity is 5 to 6 inches. Effective rooting depth is 20
to 40 inches.

Dargol soils are used for range, woodland, wildlife
habitat, recreation, and watershed.

Representative profile of Dargol stony loam in an
area of Dargol-Stout-Vamer association, sloping, about
18 miles west of Raton or 2.4 miles west of Armstrong
Lj?okogt along York Canyon Road and 70 yards north
of road:

01&02—2 inches to 0; decomposed and decompos-
ing forest litter.

A2—0 to 6 inches; very pale brown (10YR 7/3)
stony loam, brown (10YR 5/3) moist;
weak thin platy structure; slightly hard
dry, very friable moist, slightly sticky
and slightly plastic wet; common fine and
coarse roots; common fine tubular pores;
10 percent angular cobbles and stones;
slightly acid; gradual wavy boundary.

B21t—6 to 15 inches; reddish yellow (7.5YR 6/6)
clay, strong brown (7.5YR 5/6) moist;
many large distinct mottles of yellowish
brown (10YR 5/4), dark yellowish
brown (10YR 4/4) moist; strong fine
and medium angular blocky structure;
very hard dry, very firm moist, slightly
sticky and very plastic wet; many
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medium and coarse roots; few fine tubu-
lar pores; many thick clay films on peds;
10 percent angular cobbles ; medium acid;
gradual wavy boundary.

B22t—15 to 35 inches; light yellowish brown
(10YR 6/4) clay, yellowish brown (10YR
5/4) moist; many medium distinet mot-
tles of light brownish gray (10YR 6/2) ;
strong fine and medium angular blocky
structure; very hard dry, very firm moist,
slightly sticky and very plastic wet; few
medium and coarse roots; few very fine
tubular pores; many thick clay films on
peds; 10 percent angular cobbles; me-
dium acid; abrupt wavy boundary.

inches; yellowish brown (10YR 5/4)
slightly weathered, fine grained sand-
stone.

Rock fragments are angular sandstone and shale
and range in size from gravel to stone. The A2 horizon
has value of 4 through 7 dry and 8 through 5 moist,
and chroma of 2 through 4 dry and moist. It is loam,
very fine sandy loam, sandy loam, or clay loam that is
5 to 20 percent rock fragments. The B21t horizon has
hue of 10YR or 7.5YR, value of 5 or 6 dry and 3
through 5 moist, and chroma of 8 through 6 dry and
moist. It is clay, silty clay, clay loam, or silty clay loam
that is 5 to 20 percent rock fragments. The B22t hori-
zon has hue of 7.5YR through 2.5Y, value of 5 or 6 dry
and 4 or 5 moist, and chroma of 4 through 6 dry and
moist. It is clay, silty clay, clay loam, or silty clay loam
that is 5 to 20 percent rock fragments. The depth to
bedrock ranges from 20 to 40 inches.

DO—Dargol-Stout-Vamer association, sloping. This
mapping unit is on mesa tops and ridgetops af eleva-
tions of 7,300 to 9,000 feet. It is about 40 percent a
Dargol stony loam that has slopes of 3 to 9 percent, 30
percent a Stout cobbly sandy loam that has slopes of
1 to 9 percent, and 20 percent a Vamer stony very fine
sandy loam that has slopes of 2 to 9 percent. The Dargol
soil is on the smoother, wooded areas. The Stout soil
is on the rougher, more complex wooded areas. The
Vamer soil is on ridgecrests.

About 10 percent of this mapping unit is included
areas of Rock outcrop and Ponil, Fuera, Deacon, La
Brier, and Manzano soils. Rock outcrop occurs through-
out the mapping unit. Ponil and Fuera soils are on
mountainsides. Deacon, La Brier, and Manzano soils
are in small valleys,

Dargol stony loam has the profile described as rep-
resentative of the series. Runoff is medium. The
hazard of water erosion is moderate, and the hazard of
soil blowing is slight.

Stout cobbly sandy loam has the profile described as
representative of the series. Runoff is slow. The hazard
of water erosion is slight, and the hazard of soil blow-
ing is high.

Vamer stony very fine sandy loam has the profile
described as representative of the series. Runoff is
medium or rapid. The hazard of water erosion is mod-
erate, and the hazard of soil blowing is slight.

This mapping unit is used for woodland, summer
range, wildlife habitat, recreation, and watershed.
Capability subclass VIs dryland. Dargol soil in wood-

R—35

land suitability group 601, Stout soil in 6d1. Vamer soil
in Mountain Grassland range site.

Deacon Series

The Deacon series consists of deep, well drained soils
on fans and uplands. These soils formed in alluvium
and colluvium derived from sandstone, shale, limestone,
and basalt. Slopes are 1 to 9 percent. Elevation is
6,000 to 8,000 feet. The vegetation is blue grama, side-
oats grama, ring muhly, western wheatgrass, and
and fringed sagewort. Precipitation is 14 to 18 inches,
the mean annual soil temperature is 47° to 53° F, and
the frost-free season is 180 to 160 days.

In a representative profile, the surface layer is brown
loam about 10 inches thick. The subsoil is yellowish
brown clay loam about 17 inches thick. The substratum
is yellowish brown and light yellowish brown clay loam.
Soil reaction is neutral in the surface layer, mildly to
moderately alkaline in the subsoil, and moderately alka-
line in the substratum.

The soil is moderately slowly permeable., Available
water capacity is 9 to 11 inches. Effective rooting depth
is 60 inches or more.

Deacon soils are used for range, wildlife habitat,
recreation, and watershed.

Representative profile of Deacon loam in an area of
Deacon-La Brier-Manzano association, sloping, about
18 miles northwest of Dawson or 140 feet west and
255 feet south of the western end of the northernmost
stock tank:

Al1—0 to 5 inches; brown (10YR 5/8) loam, dark
brown (10YR 8/3) moist; weak coarse
subangular blocky structure; slightly
hard dry, friable moist, slightly sticky
and slightly plastic wet; many fine and
very fine roots; many very fine inter-
stitial pores; neutral; abrupt smooth
boundary.

A3—5 to 10 inches; brown (10YR 5/3) loam,
dark brown (10YR 3/3) moist; weak
coarse subangular blocky structure;
slightly hard dry, friable moist, slightly
sticky and slightly plastic wet; common
fine roots; common fine tubular pores;
neutral; clear smooth boundary.

B21—10 to 21 inches; yellowish brown (10YR
5/4) clay loam, dark yellowish brown
(10YR 4/4) moist; weak medium sub-
angular blocky structure; slightly hard
dry, firm moist, sticky and plastic wet;
few fine and very fine roots; common
very fine tubular pores; slightly calcare-
ous; mildly alkaline; clear smooth bound-
ary.

B22ca—21 to 27 inches; yellowish brown (10YR
5/4) clay loam, brown (10YR 4/4)
moist ; weak medium prismatic structure;
slightly hard dry, firm moist, sticky and
plastic wet; very few very fine roots; few
very fine tubular pores; strongly calcare-
ous; common fine filaments of lime;
moderately alkaline; clear smooth bound-
ary.
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Clca—27 to 89 inches; yellowish brown (10YR
5/4) clay loam, brown (10YR 4/4)
moist; weak coarse subangular blocky
structure; slightly hard dry, friable
moist, sticky and slightly plastic wet;
very few very fine roots; few very fine
tubular pores; strongly calcareous; com-
mon fine filaments of lime; moderately
alkaline; gradual wavy boundary.

C2ca—39 to 60 inches; light yellowish brown
(10YR 6/4) clay loam, yellowish brown
(10YR 5/4) moist; massive; slightly
hard dry, friable moist, sticky and
slightly wet; very few very fine roots;
common very fine tubular pores; strongly
calcareous; common fine filaments of
lime; moderately alkaline,

Rock fragments are sandstone, limestone, and basalt
gravel, cobbles, and stones and are 0 to 10 percent of
the profile. The A horizon has value of 4 or 5 dry and
2 or 3 moist and chroma of 2 or 3. It is loam or silt
loam. The B2 horizon has hue of 10YR to 7.5YR, value
of 5 to 6 dry and 4 or 5 moist, and chroma of 2 through
4. It is clay loam or loam. The C horizon has value of
5 through 7 dry and 4 or 5 moist. It is clay loam, silty
clay loam, or loam.

DP—Deacon-Ayon association, sloping. This mapping
unit is on alluvial fans below basalt-capped mesas at
elevations of 6,000 to 7,500 feet. It is about 65 percent
a Deacon loam that has slopes of 1 to 9 percent and
about 20 percent an Ayon cobbly silt loam that has
slopes of 1 to 9 percent. The Deacon soil is throughout
the mapping unit. The Ayon soil is on stony knolls and
benches.

About 15 percent of this mapping unit is included
areas of Capulin, Colmor, and Mion soils. Capulin soils
are on the lower areas. Colmor soils are throughout this
mapping unit. Mion soils are on ridges and knolls.

Deacon loam has a profile similar to the one described
as representative of the series, but it has a thicker
surface layer. Runoff is medium to rapid. The hazard
of water erosion is high, and the hazard of soil blow-
ing is moderate.

Ayon cobbly silt loam has a profile similar to the one
described as representative of the series, but it has a
thicker surface layer and a higher proportion of cob-
bles. Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight.

This mapping unit is used for range, wildlife habitat,
recreation, and watershed. Deacon soil in capability
subclass VIe dryland, Loamy range site. Ayon soil in
capability subclass VIs dryland, Malpais range site.

DR-—Deacon-La Brier-Manzano association, sloping.
This mapping unit is on grassed mountain valleys and
narrow flats and in swales at elevations of 6,000 to
7,600 feet. It is about 35 percent a Deacon loam that
has slopes of 3 to 9 percent, 35 percent a La Brier silt
loam that has slopes of 1 to 3 percent, and 20 percent
a Manzano loam that has slopes of 1 to 3 percent. The
Deacon soil is on the higher positions. The La Brier
soil is in swales. The Manzano soil is on the lower
positions adjacent to the larger drainageways and is
subject to infrequent flooding.

About 10 percent of this mapping unit is included

areas of Dargol, Vamer, Ponil, and Midnight soils,
Rock outcrop, and Riverwash. The Dargol and Vamer
soils are at the edge of the mapping unit. The Ponil and
Midnight soils and Rock outcrop are near drainage
junction. The Riverwash is adjacent to and in the
larger gullies.

Deacon loam has the profile described as representa-
tive of the series. Runoff is medium to rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is moderate.

La Brier silt loam has a profile similar to the one
described as representative of the series, but it has a
thinner surface layer. Runoff is medium. The hazards
of water erosion and soil blowing are moderate.

Manzano loam has a profile that is similar to the one
described as representative of the series, but it has a
thicker surface layer. Runoff is medium. The hazards
of water erosion and soil blowing are moderate.

This mapping unit is used for range, wildlife habitat,
recreation, irrigated crops, and watershed. Deacon soil
in capability unit IIle-1 irrigated, subclass VIe dry-
land; Loamy range site. La Brier soil in capability unit
ITle-8 irrigated, subclass IIle-2 dryland; Loamy range
site. Manzano soil in capability unit IIe—6 irrigated,
subclass IITe-1 dryland; Loamy range site.

DsE~—Deacon-Oro Grande-Laporte complex, 3 to 15
percent slopes. This mapping unit is in valleys and on
ridges at elevations of 7,000 to 8,000 feet. It is about
45 percent a Deacon loam that has slopes of 3 to 9 per-
cent, 25 percent an Oro Grande gravelly loam that has
slopes of 3 to 15 percent, and 15 percent a Laporte
channery loam that has slopes of 3 to 15 percent. The
Deacon soil is on fans and valley fills. The Oro Grande
soil is on ridges over igneous dikes. The Laporte soil
is in intermediate positions between the Deacon and
Oro Grande soils.

About 15 percent of this mapping unit is included
areas of Mion and La Brier soils and Rock outcrop.
The Mion soils are on short hillsides. The La Brier soil
is in drainageways. Rock outcrop is on ridgetops and
igneous dikes.

Deacon loam has a profile similar to the one described
as representative of the series, but it has a higher silt
content throughout. Runoff is medium. The hazard of
water erosion is high, and the hazard of soil blowing
is moderate,

Oro Grande gravelly loam has a profile similar to
the one described as representative of the series, but
has a thinner surface layer. Runoff is rapid. The hazard
of water erosion is high, and the hazard of soil blow-
ing is slight.

Laporte channery loam has the profile described as
representative of the series. Runoff is rapid. The hazard
of water erosion is high, and the hazard of soil blowing
is slight.

This mapping unit is used for range, wildlife habitat,
recreation, and watershed, Capability subclass VIIs
dryland. Deacon soil in Loamy range site, Oro Grande
and Laporte soils in Hills range site.

Des Moines Series

The Des Moines series consists of deep, well drained
soils on mountainsides. These soils formed in alluvium
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and residuum derived from mixed igneous rocks. Slopes
are 15 to 45 percent, Elevation is 7,500 to 9,000 feet.
The vegetation is Arizona fescue, mountain muhly,
little bluestem, and blue grama and a thin overstory
of pinyon pine, one-seed juniper, ponderosa pine, and
limber pine. Precipitation is 15 to 20 inches, the mean
annual soil temperature is 42° to 46° F, and the frost-
free season is 90 to 120 days.

In a representative profile, the surface layer is dark
grayish brown stony silt loam about 8 inches thick. The
subsoil is brown stony clay and stony silty clay loam
about 30 inches thick. The substratum is light brown
very stony clay. Soil reaction is neutral throughout the
profile,

The soil is slowly permeable. Available water capac-
ity is 2 to 7 inches. Effective rooting depth is more than
60 inches.

Des Moines soils are used for range, wildlife habitat,
recreation, and watershed.

Representative profile of Des Moines stony silt loam
in an area of Des Moines association, steep, 1,825
feet west and 2,000 feet north of the southeast corner
of sec. 21, T. 27 N., R. 26 E,

Al—0 to 8 inches; dark grayish brown (10YR
4/2) stony silt loam, very dark grayish
brown (10YR 3/2) moist; moderate fine
granular structure; slightly hard dry,
friable moist, slightly sticky and slightly
plastic wet; many fine and very fine
roots; many fine interstitial pores; 40
percent gravel, cobbles, and stones; neu-
tral; clear wavy boundary.

B1—8 to 12 inches; brown (7.5YR 4/2)
stony silty clay loam, very dark grayish
brown (10YR 3/2) moist; moderate
medium granular structure; hard dry,
friable moist, slightly sticky and plastic
wet; many fine and very fine roots; many
fine interstitial pores; 25 percent gravel,
cobbles, and stones; neutral; clear wavy
boundary.

B21t—12 to 25 inches; brown (7.5YR 4/2) stony
clay, dark brown (7.5YR 3/2) moist;
moderate fine subangular and angular
blocky structure; hard dry, firm moist,
sticky and very plastic wet; many fine
and very fine roots; common very fine
tubular pores; 40 percent gravel, cobbles,
and stones; neutral; clear irregular
boundary.

B22t—25 to 38 inches; brown (7.5YR 5/4) stony
clay, brown (7.5YR 4/4) moist; mod-
erate fine angular blocky structure; very
hard dry, firm moist, sticky and very
plastic wet; few very fine roots; few
very fine tubular pores; 40 percent
gravel, cobbles, and stones; neutral;
abrupt irregular boundary.

C1—38 to 60 inches; light brown (7.5YR 6/4)
very stony clay, strong brown (7.5YR
5/6) moist; massive; very hard dry, firm
moist, sticky and very plastic wet; 90
percent gravel, cobbles, and stones; neu-
tral; slightly calcareous.

Rock fragments are igneous pebbles, cobbles, and
stones, with stones becoming more prominent with

depth. The A horizon has hue of 10YR or 7.5YR, value
of 3 through 5 dry, and 2 or 8 moist. It is silt loam or
silty clay loam that is 15 to 75 percent rock fragments.
The B2t horizon has hue of 7.5YR or 10YR, value of
4 or 5 dry and 3 or 4 moist, and chroma of 2 through
4. 1t is clay, silty clay, or silty clay loam that is 35
to 80 percent rock fragments. The C horizon has hue
of 7.5YR or 10YR. It is 75 to 95 percent rock frag-
ments.

DT—Des Moines association, steep. This mapping
unit is on mountainsides at elevations of 7,500 to 9,000
feet. It is about 75 percent a Des Moines stony silt loam
that has slopes of 15 to 45 percent.

About 15 percent of this mapping unit is included
areas of Rubble land and 10 percent is included areas
of Rock outcrop and Raton, Dalcan, and Oro Grande
soils. Rubble land is at the base of long, steep slopes
and Rock outcrop. Rock outecrop occurs as vertical
escarpments and ridges at the upper limits of the asso-
ciation. The Raton and Dalcan soils are on ridgetops,
and the Oro Grande soil is on lower ridges.

Des Moines stony silt loam has the profile described
as representative of the series. Runoff is rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is slight.

This mapping unit is used for range, wildlife habitat,
recreation, and watershed. Capability subclass VIIs
dryland; Mountain Stony Loam range site,

Dioxice Series

The Dioxice series consists of deep, well drained soils
on upland plains. These soils formed in mixed eolian
deposits. Slopes are 1 to 5 percent. Elevation is 6,000
to 7,000 feet. The vegetation is blue grama, sand drop-
seed, three-awn, and annuals. Precipitation is 15 to 18
inches, the mean annual soil temperature is 47° to
53° F, and the frost-free season is 130 to 160 days.

In a representative profile, the surface layer is brown
fine sandy loam about 8 inches thick. The subsoil is
yellowish brown, brown, and very pale brown loam
and clay loam about 26 inches thick. The substratum
is pink and brown loam and clay loam with high lime
content. Soil reaction is mildly alkaline in the surface
layer and subsoil and moderately alkaline in the sub-
stratum,

The soil is moderately slowly permeable. Available
water capacity is 7 to 11 inches. Effective rooting depth
is 60 inches or more.

Dioxice soils are used for range, dryland crops, wild-
life habitat, and watershed.

Representative profile of Dioxice fine sandy loam,
1 to 5 percent slopes, 1,517 feet north and 20 feet east
of the southwest corner of sec, 14, T. 24 N, R. 25 E.

A11—0 to 4 inches; brown (10YR 4/3) fine sandy
loam, dark brown (10YR 3/3) moist;
weak very fine granular structure; soft
dry, very friable moist; many very fine
and fine roots; many very fine interstitial
pores; slightly calcareous; mildly alka-
line; clear smooth boundary.

A12—4 to 8 inches; brown (10YR 4/3) fine sandy
loam, dark brown (10YR 3/3) moist;
weak medium subangular blocky struc-
ture; soft dry, very friable moist, slightly
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sticky and slightly plastic wet; many
very fine and fine roots; few very fine
and many interstitial pores; slightly
calcareous; mildly alkaline; clear smooth
boundary.

B21—8 to 13 inches; yellowish brown (10YR
5/4) loam, brown (10YR 4/3) moist;
weak coarse prismatic structure; slightly
hard dry, friable moist, slightly sticky
and slightly plastic wet; many fine roots;
many very fine tubular pores; slightly
calcareous; mildly alkaline; clear wavy
boundary.

B22—13 to 18 inches; brown (7.5YR 5/4) clay
loam, brown (7.5YR 4/4) moist; weak
coarse prismatic structure parting to
moderate fine and medium subangular
blocky; hard dry, friable moist, slightly
sticky and plastic wet; common very fine
and fine roots; few very fine tubular
pores; common worm casts; slightly cal-
careous; common fine and very fine
masses and mycelia of lime; mildly alka-
line; clear smooth boundary.

B3ca—18 to 34 inches; very pale brown (10YR
7/4) clay loam, brown (7.5YR 5/4)
moist; weak fine subangular blocky
structure; slightly hard dry, {riable
moist, slightly sticky and slightly plastic
wet; common very fine and fine roots;
common very fine tubular pores; strongly
calcareous; many medium and large
masses of lime; mildly alkaline; gradual
wavy boundary.

Clca—34 to 50 inches; pink (7.5YR 8/4) loam,
light brown (7.5YR 6/4) moist; massive;
slightly hard dry, friable moist, slightly
sticky and slightly plastic wet; many
very fine vesicular pores; strongly cal-
careous; moderately alkaline; abrupt
wavy boundary.

C2ca—50 to 60 inches; brown (7.5YR 5/4) clay
loam, brown (7.5YR 4/4) moist; mas-
sive; hard dry, firm moist, sticky and
plastic wet; few very fine tubular pores;
few fine and medium masses of lime;
slightly calcareous; moderately alkaline.

The Al horizon has hue of 10YR or 7.5YR, value of
4 or 5 dry and 2 or 3 moist, and chroma of 2 or 3. It is
fine sandy loam, loam, or clay loam. The B2 horizon
has hue of 10YR, value of 4 through 6 dry and 3
through 5 moist, and chroma of 2 through 4. It is loam,
clay loam, or sandy clay loam. The Cca horizon has hue
of 10YR or 7.5YR, value of 5 through 8 dry and 4
through 7 moist, and chroma of 2 through 4. It is
loam, clay loam, or sandy clay loam.

DxC—Dioxice fine sandy loam, 1 to 5 percent slopes.
This nearly level to gently sloping soil is on upland
plains at elevations of 6,000 to 6,500 feet.

About 10 percent of this mapping unit is included
areas of Dioxice soils of other textural phases, and
about 10 percent is included areas of Texline, Gruver,
Dallam, and Manzano soils. Texline soils are on ridges.
Gruver and Dallam soils are in depressions and along
the edges of delineations. The Manzano soil is in swales.

Dioxice fine sandy loam has the profile described as
representative of the series. Runoff is slow. The hazard
of water erosion is moderate, and the hazard of soil
blowing is high.

This soil is used for range, dryland crops, wildlife
habitat, and watershed. Capability unit IVe-1 (HP)
dryland; Sandy range site.

DxC2—Dioxice fine sandy loam, 1 to 5 percent
slopes, eroded. This nearly level to gently sloping soil
is in formerly cultivated fields on uplands.

About 15 percent of this mapping unit is included
areas of Dioxice loam and Texline, Gruver, Dallam,
and Manzano soils. Dioxice loam is throughout the
map unit. Texline soils are on ridges. Gruver and
Dallam soils are in depressions and along the edges of
delineations. Manzano soils are in swales. These soils
masé be buried by wind deposited sandy loam or loamy
sand.

Dioxice fine sandy loam, eroded, has a profile similar
to the one described as representative of the series, but
it has a sandy clay loam subsoil. All or most of the
surface layer and commonly some material from the
subsoil have been altered by soil blowing. Runoff is
slow. The hazard of water erosion is moderate, and
the hazard of soil blowing is high.

This soil is used for range, wildlife habitat, and
watershed. Capability subclass Ve dryland; Sandy
range site.

Etoe Series

The Etoe series consists of deep, well drained soils
on mountainsides. These soils formed in colluvium and
alluvium derived from sandstone and shale. Slopes are
35 to 60 percent. Elevation is 9,000 to 11,000 feet. The
vegetation is Douglas-fir, white fir, quaking aspen, and
mountain grasses. Precipitation is 22 to 27 inches, the
mean annual soil temperature is 40° to 46° F, and the
frost-free season is less than 90 days.

In a representative profile, the surface layer is light
brownish gray and pale brown loam about 11 inches
thick. It is covered with about 2 inches of decaying
forest litter. The subsurface layer is pale brown cobbly
loam about 8 inches thick, The next layer is cobbly
fine sandy loam about 17 inches thick. The subsoil is a
strong brown very cobbly sandy clay loam. Soil reac-
tion is slightly acid in the surface layer and subsurface
layer and neutral in the subsoil.

The soil is moderately permeable. Available water
capacity is 6 to 8 inches. Effective rooting depth is 60
inches or more.

Etoe soils are used for woodland, wildlife habitat,
recreation, and watershed.

Representative profile of Etoe loam in an area of
Etoe-Etown association, steep, about 12 miles south of
Eagle Nest, New Mexico, or 1 mile north-northwest
of the point where U.S. Highway 64 leaves the Moreno
Valley:

01&02—2 inches to 0; undecomposed and de-
composed forest litter.

A21—0 to 8 inches; light brownish gray (10YR
6/2) loam, brown (10YR 4/3) moist;
weak very fine granular structure; soft
dry, friable moist, slightly plastic wet;
many fine roots; many fine interstitial
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pores; about 5 percent rock fragments;
slightly acid; clear smooth boundary.

A22—3 to 11 inches; pale brown (10YR 6/3)
loam, dark brown (10YR 3/8) moist;
weak very fine granular structure; soft
dry, friable moist, slightly plastic wet;
many fine, few coarse and medium roots;
many fine interstitial and common fine
tubular pores; less than 10 percent rock
fragments; slightly acid; gradual wavy
boundary.

A&B—11 to 19 inches; pale brown (10YR 6/3)
cobbly loam, dark yellowish brown
(10YR 4/4) moist, and B2t material
strong brown (7.5YR 5/6) cobbly fine
sandy loam, dry and moist; weak medi-
um subangular blocky structure; slightly
hard dry, very friable moist; many fine,
few medium and coarse roots; many
fine tubular pores; 25 percent rock frag-
ments; slightly acid; gradual wavy
boundary.

B&A—19 to 36 inches; B material strong brown
(7.5YR 5/6) dry and moist, cobbly fine
sandy loam and A material pale brown
(10YR 6/3) cobbly loam, dark yellowish
brown (10YR 4/4) moist; weak medium
and coarse subangular blocky structure;
slightly hard dry, very friable moist; few
coarse and medium roots; many fine
tubular pores; 40 percent rock frag-
ments; slightly acid; clear wavy bound-
ary.

B21t—36 to 52 inches; strong brown (7.5YR 5/6)
and dark brown (7.5YR 4/4) very cobbly
sandy clay loam, dark brown (7.5YR
4/4) moist; weak medium subangular
blocky structure parting to moderate fine
granular; hard dry, firm moist, slightly
sticky and slightly plastic wet: common
fine roots; many fine interstitial and
common fine tubular pores; thick patchy
clay films on peds; 60 percent rock frag-
ments; neutral; clear wavy boundary.

B22t—52 to 73 inches; strong brown (7.5YR 5/6)
and dark brown (7.5 4/4) very cobbly
sandy clay loam, dark brown (7.5YR
4/4) moist; weak medium and fine sub-
angular blocky structure; hard dry, firm
moist, slightly sticky and slightly plastic
wet; very few fine roots; many fine inter-
stitial pores; thick patchy clay films on
peds; 70 percent rock fragments; neu-
tral.

Rock fragments are angular sandstone and shale
and range in size from gravel to stones. The A21 and
A22 horizons have hue of 7.5YR or 10YR, value of 6 or
7 dry and 8 or 4 moist, and chroma of 2 or 3 dry and
moist. They are loam or fine sandy loam that is 0 to 10
percent rock fragments, The A&B and B&A horizons
have hue of 10YR or 7.5YR, value of 5 or 6 dry and
4 or 5 moist, and chroma of 3 through 6. They are loam
or fine sandy loam that is 20 to 60 percent rock frag-
ments. The B21t and B22t horizons have hue of 5YR

or 7.5YR, value of 3 through 5, and chroma of 2
through 6. They are sandy clay loam, loam, or heavy
sandy loam that is 50 to 85 percent rock fragments.

EE—Etoe-Etown association, steep. The steep to very
steep soils in this mapping unit are on mountainsides
at elevations of 9,000 to 11,000 feet. It is about 60
percent an Etoe loam that has slopes of 35 to 60 per-
cent and about 30 percent an Etown gravelly loam that
has slopes of 35 to 60 percent. The Etoe soil is located
on convex slopes, and the Etown soil is located on
concave slopes.

About 10 percent of this mapping unit is included
areas of Rock outcrop, Cypher, Moreno, and Angostura
soils, and Cumulic Haplaquolls. Rock outcrop is on
ridge crests. The Cypher and Moreno soils are along the
lower edge of the mapping unit. The Angostura soils
are along the upper edge of the mapping unit. Cumulic
Haplaquolls are in small wet valleys.

Etoe loam has the profile described as representative
of the series. Runoff is medium. The hazard of water
erosion is high, and the hazard of soil blowing is slight.

Etown gravelly loam has the profile described as
representative of the series. Runoff is medium. The
hazard of water erosion is high, and the hazard of soil
blowing is slight.

This mapping unit is used for woodland, wildlife
habitat, recreation, and watershed. Capability subclass
VIIs; woodland suitability group 5rl.

Etown Series

The Etown series consists of deep, well drained soils
on mountainsides. These soils formed in colluvium and
alluvium derived from sandstone and shale, Slopes are
35 to 60 percent. Elevation is 9,000 to 11,000 feet. The
vegetation is Douglas-fir, white fir, quaking aspen, and
mountain grasses. Precipitation is 22 to 27 inches, the
mean annual soil temperature is 40° to 46° F, and the
frost-free season is less than 90 days.

In a representative profile, the surface layer is brown
gravelly loam about 4 inches thick. It is covered with
2 inches of decaying forest litter. The subsurface layer
is pinkish gray very gravelly loam about 14 inches
thick. The subsoil extends to a depth of 60 inches. It is
brown and light brownish gray gravelly clay loam,
gravelly clay, and cobbly clay. Soil reaction is slightly
acid throughout the profile,

The soil is moderately slowly permeable. Available
water capacity is 2 to 6 inches. Effective rooting depth
is 60 inches or more.

Etown soils are used for woodland, wildlife habitat,
recreation, and watershed. These soils are mapped only
with Etoe soils.

Representative profile of Etown gravelly loam in an
area of Etoe-Etown association, steep, about 10 miles
south-southwest of Eagle Nest, New Mexico, 1.5 miles
north of the junction of U.S. Highway 64 and the
Colfax-Taos County line:

01—2 inches to 0; forest litter in various stages
of decomposition.
A1—0 to 4 inches; brown (7.5YR 5/2) gravelly
loam, dark brown (7.5YR 3/2) moist;
moderate fine granular structure; soft
dry, friable moist, slightly plastic wet;
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many fine and very fine roots; common
fine interstitial pores; 25 percent angular
gravel, 10 percent angular cobbles;
slightly acid; gradual wavy boundary.

A2—4 to 18 inches; pinkish gray (7.5YR 6/2)
very gravelly loam, brown (7.5YR 4/2)
moist; weak fine medium and coarse
granular structure; soft dry, friable
moist, slightly plastic wet; many fine and
medium roots; many fine interstitial
pores; common fine and medium tubular
pores; 50 percent angular gravel, 5 per-
cent angular cobbles; slightly acid; clear
wavy boundary.

B&A—18 to 30 inches; brown (7.5YR 5/2) very
gravelly clay loam, dark brown (7.5 4/2)
moist; about 20 percent pinkish gray
(7.5YR 6/2) A2 material as coatings on
soil peds and rock fragments; moderate
medium subangular blocky structure;
very hard dry, firm moist, plastic wet;
common fine and medium roots; few fine
tubular pores; many thin to thick clay
films on rock fragments; 80 percent
gravel, 20 percent cobbles, and 10 percent
stones; slightly acid; gradual wavy
boundary.

B21t-—30 to 46 inches; brown (7.5YR 5/2) very
cobbly clay, dark brown (7.5YR 4/2)
moist; moderate medium subangular
blocky structure; very hard dry, firm
moist, very plastic wet; common fine and
few medium roots; few fine tubular
pores; many thick clay films on rock frag-
ments; many pressure faces; 25 percent
gravel, 40 percent cobbles; slightly acid;
clear wavy boundary.

B22t—46 to 60 inches; light brownish gray (10YR
6/2) very gravelly clay, dark grayish
brown (10YR 4/2) moist; weak medium
subangular blocky structure; very hard
dry, firm moist, very plastic wet; few fine
and medium roots ; few fine tubular pores;
common moderately thick clay films on
rock fragments and peds; common pres-
sure faces; 40 percent gravel, 15 per-
cent cobbles, and 20 percent stones;
slightly acid.

These soils are more than 60 inches deep. The Al
horizon has hue of 7.5YR or 10YR, value of 5 through
7 dry and 3 through 5 moist, and chroma of 2 or 3
dry and moist, It is fine sandy loam, silt loam, or loam
that is 15 to 35 percent rock fragments. The A2 ho-
rizon has hue of 5YR or 7.5YR, value of 6 or 7 dry
and 4 through 6 moist, and chroma of 2 or 3 dry and
motist. It is loam or silt loam that is 30 to 80 percent
rock fragments.

The depth to the B&A horizon is less than 24 inches.
The B&A horizon has hue of 5YR or 7.5YR, value of
6 or 7 dry and 4 through 6 moist, and chroma of 2 or
3 dry and moist. It is clay loam, silty clay loam, or
sandy clay loam that is 35 to 80 percent rock frag-
ments. The B2t horizon has hue of 5YR, 7.5YR, or
10YR, value of 4 through 7 dry and 3 through 6 moist,

and chroma of 2 through 4 dry and moist. It is clay,
sandy clay, silty clay, or clay loam that is 35 to 80
percent rock fragments.

Frolic Series

The Frolic series consists of deep, moderately well
drained soils in swales and on fans, These soils formed
in alluvium. Slopes are 1 to 5 percent. Elevation is
8,000 to 10,500 feet. The vegetation is sedges, iris, and
grasses. Precipitation is 16 to 19 inches, the mean an-
nual soil temperature is 42° to 47° F, and the frost-
free season is less than 90 days.

In a representative profile, the surface layer is dark
grayish brown very fine sandy loam about 15 inches
thick. The subsoil is dark grayish brown loam and
sandy clay loam about 20 inches thick. The substratum
is brown and grayish brown fine sandy loam and silt
mottled with strong brown and pink. Soil reaction is
mildly alkaline in the surface layer and subsoil and
neutral in the substratum.

The soil is moderately permeable. Available water
capacity is 8 to 10 inches. Effective rooting depth is
60 inches or more. The depth to the water table ranges
from 3 to 5 feet.

Frolic soils are used for irrigated and dryland crops,
range, wildlife habitat, recreation, and watershed.

Representative profile of Frolic very fine sandy loam
in an area of Frolic association, gently sloping, about
3 miles south of Eagle Nest, New Mexico, or 500 feet
up Sixmile Creek from its junction with U.S. Highway
64:

A11—0 to 6 inches; dark grayish brown (10YR
4/2) very fine sandy loam, very dark
grayish brown (10YR 8/2) moist; mod-
erate very fine granular structure;
slightly hard dry, very friable moist,
slightly sticky and slightly plastic wet;
many very fine, fine, and medium roots;
many very fine interstitial pores; mildly
alkaline; clear smooth boundary.

A12—6 to 15 inches; dark grayish brown (10YR
4/2) very fine sandy loam, very dark
grayish brown (10YR 3/2) moist; weak
fine subangular blocky structure parting
to strong fine granular; slightly hard dry,
very friable moist, slightly sticky and
slightly plastic wet; many very fine, fine,
and medium roots; many very fine inter-
stitial pores; mildly alkaline; gradual
wavy boundary.

B21—15 to 28 inches; dark grayish brown (10YR
4/2) loam, very dark grayish brown
(10YR 3/2) moist; moderate fine sub-
angular blocky structure parting to mod-
erate fine granular; slightly hard dry,
very friable moist, slightly plastic wet;
common very fine, fine, and medium roots;
common fine tubular and many very fine
interstitial pores; mildly alkaline; grad-
ual wavy boundary.

B22—28 to 35 inches; dark grayish brown (10YR
4/2) sandy clay loam, very dark grayish
brown (10YR 8/2) moist; moderate fine
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subangular blocky structure; hard dry,
friable moist, slightly sticky and plastic
wet; few very fine, fine, and common
medium roots ; common fine tubular pores;
mildly alkaline; clear smooth boundary.

C1—35 to 42 inches; brown (10YR 4/3) fine sandy
loam, very dark grayish brown (10YR
3/2) moist; common fine distinct mottles
of reddish yellow (7.5YR 6/6), strong
brown (7.5YR 5/6) moist; massive; hard
dry, very friable moist; few very fine
roots; few very fine tubular pores; neu-
tral; gradual wavy boundary.

C2—42 to 60 inches, grayish brown (10YR 5/2)
silt, dark grayish brown (10YR 4/2)
moist; common medium distinct mottles
of strong brown (7.5YR 5/8) and many
medium to large distinct mottles of pink
(7.5YR 7/4) ; strong brown (7.5YR 5/6)
moist; massive; hard dry, very friable
moist; very few fine tubular pores; neu-
tral,

The A1l horizon has value of 8 or 4 dry and 2 or 3
moist and chroma of 2 or 3. It is very fine sandy loam
or loam. The B2 horizon has value of 3 or 4 dry and 2 or
3 moist and chroma of 2 or 3. It is loam or sandy clay
loam, but thin discontinuous lenses of sand and gravel
are common.

FC—Frolic association, gently sloping. This mapping
unit is in swales in mountain valleys at elevations of
8,000 to 9,500 feet. It is about 65 percent a Frolic very
fine sandy loam that has slopes of 1 to 5 percent and
about 30 percent Cumulic Haplaquolls that have slopes
of 1 to 5 percent. The Frolic soil is on the higher posi-
tions. The Cumulic Halaquolls are in the lower areas
around drainageways.

About 5 percent of this mapping unit is included
areas of Brycan, Saladon, Moreno, and Morval soils.
The Brycan soil is in the well drained areas. The
Saladon soils are in the low areas, and the Moreno and
Merval soils are on the high points along the upper
edge of the mapping unit,

Frolic very fine sandy loam has the profile described
as representative of the series. Runoff is medium. The
hazards of water erosion and soil blowing are slight.
Flooding is common. The Cumulic Haplaquolls are fre-
quently flooded.

This mapping unit is used for summer range, irri-
gated and dryland crops, wildlife habitat, and water-
shed. Frolic very fine sandy loam in capability unit
IVw=-2 irrigated, unit IVw—1 dryland; Meadow range
site. Cumulic Haplaquolls in capability subclass VIw
dryland; Meadow range site,

Fuera Series

The Fuera series consists of deep, well drained soils
on mountainsides. These soils formed in colluvium and
alluvium derived from sandstone and shale. Slopes
range from 25 to 60 percent. Elevation is 7,000 to
8,000 feet. The vegetation is Douglas-fir, white fir,
and ponderosa pine and an understory of Gambel oak,
mountain muhly, pine dropseed, and oatgrass. Precipi-
tation is 22 to 27 inches, the mean annual soil tempera-

ture is 42° to 44° F, and the frost-free season is 90
to 100 days.

In a representative profile, the surface layer is dark
grayish brown and pale brown cobbly loam about 10
inches thick. It is covered with about 1 inch of decom-
posing forest litter. The subsurface layer is very pale
brown cobbly loam about 5 inches thick. The subsoil
is brown cobbly clay and very cobbly clay about 31
inches thick. The substratum is a brown and yellowish
brown very cobbly clay and very stony clay. Soil reac-
tion is neutral in the surface layer, slightly acid and
neutral in the subsoil, and neutral in the substratum.

The soil is slowly permeable. Available water ca-
pacity is 5 to 8 inches. Effective rooting depth is 60
inches or more.

Fuera soils are used for woodland, wildlife habitat,
recreation, and watershed.

Representative profile of Fuera cobbly loam in an
area of Fuera-Dargol-Vamer association, steep, ap-
proximately 8 miles northwest of Koehler or 3.5 miles
south on Crow Creek Canyon Road from junction with
New Mexico State Highway 555 and 1,490 feet west
on logging road on north facing slopes:

01&02—1 inch to 0; decomposed and undecom-
posed forest litter.

A1—0 to 4 inches; dark grayish brown (10YR
4/2) cobbly loam, very dark grayish
brown (10YR 3/2) moist; weak medium
platy structure; slightly hard dry, friable
moist, slightly sticky and slightly plastic
wet; common fine and coarse roots; few
fine tubular and many fine interstitial
pores; 15 percent angular cobbles and
gravel ; neutral ; abrupt smooth boundary.

A2—41t0 10 inches; pale brown (10YR 6/3) cobbly
loam, brown (10YR 4/8) moist; weak
medium subangular blocky structure;
slightly hard dry, friable moist, slightly
sticky and slightly plastic wet; common
fine and coarse roots; many fine tubular
pores; 15 percent angular cobbles and
gravel; neutral; clear smooth boundary.

A&B—10 to 15 inches; very pale brown (10YR
7/3) cobbly loam, brown (10YR 5/3)
moist; weak fine subangular blocky struc-
ture; slightly hard dry, friable moist,
slightly sticky and slightly plastic clay
wet ; lamellae of brown (10YR 5/3), dark
brown (10YR 4/3) moist; strong fine
subangular blocky structure; very hard
dry, very firm moist, slightly sticky and
very plastic wet; many thin clay films
on peds; common medium and coarse and
few fine roots; few very fine tubular
pores; 20 percent angular cobbles and
gravel; slightly acid; abrupt smooth
boundary.

B21t—15 to 31 inches; brown (10YR 5/3) cobbly
clay, brown (10YR 4/3) moist; moderate
medium and coarse subangular blocky
structure; very hard dry, very firm moist,
sticky and plastic wet; common medium
and coarse roots; few fine tubular pores;
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many thick clay films on peds; 20 percent
angular cobbles and gravel; slightly acid;
clear smooth boundary.

B22t—31 to 46 inches; brown (10YR 5/3) very
cobbly clay, brown (10YR 4/3) moist;
moderate medium subangular blocky
structure; very hard dry, very firm moist,
sticky and plastic wet; common fine and
medium roots; few fine tubular pores;
many thick clay films on peds; scattered
small pockets and discontinuous thin
lenses of very dark brown (10YR 2/2)
moist carbonaceous material; 50 percent
angular gravel, cobbles, and stones; neu-
tral; gradual wavy boundary.

C1—46 to 58 inches; brown (10YR 5/3) very
cobbly clay, dark grayish brown (10YR
4/2) moist; moderate fine and medium
subangular blocky structure; very hard
dry, very firm moist, sticky and plastic
wet; few fine and medium roots; few
fine tubular pores; scattered small pock-
ets and discontinuous lenses of olive gray
(5Y 4/2) weathered shale, dark grayish
brown (2.5Y 4/2) moist; 50 percent an-
gular cobbles and stones; neutral; grad-
ual wavy boundary.

C2—58 to 64 inches; yellowish brown (10YR 5/4)
dry and moist, very stony clay; common
medium distinct mottles of yellowish
brown (10YR 5/6) dry and moist; mas-
sive; very hard dry, very firm moist,
sticky and plastic wet; few fine roots;
few very fine tubular pores; 60 percent
shale and sandstone fragments; neutral.

Rock fragments are angular sandstone and shale and
range in size from gravel to stone. The A2 horizon has
dry value of 4 through 7, moist value of 3 through 5,
and chroma of 2 through 4. It is 15 to 35 percent rock
fragments. The B horizon has hue of 7.5YR, 10YR, or
2.5Y, dry value of 5 or 6, moist value of 4 or 5, and
chroma of 3 through 5 dry and moist. The upper part
of the B horizon is 5 to 30 percent rock fragments, and
the lower part is 25 to 70 percent. The C horizon has
hue of 10YR or 2.5YR. It is 40 to 90 percent rock
fragments.

FD—Fuera-Burnac association, steep. This mapping
unit is on mountainsides at elevations of 7,500 to 9,000
feet. It is about 50 percent a Fuera cobbly loam that
has slopes of 25 to 60 percent and about 35 percent a
Burnac stony loam that has slopes of 10 to 25 percent.
The Fuera soil is on mountainsides at all aspects. The
Burnac soil is on benches and ridge crests.

About 15 percent of this mapping unit is included
areas of Rock outcrop, Rubble land, Aridic Argiustolls,
and Raton and Brycan soils. Rock outcrop is near
vertical escarpments, generally at the highest part of
the mapping unit. Rubble land is at the base of steep
slopes or escarpments. The Raton soil is at the highest
part of the unit. Aridic Argiustolls occur throughout.
The Brycan soil is in the narrow, concave drainages.

Fuera cobbly loam has a profile similar to the one
described as representative of the series, but it has a
thicker surface layer. Runoff is rapid. The hazard of

vx]ratﬁr erosion is high, and the hazard of soil blowing is
slight.

Burnac stony loam has a profile similar to the one
described as representative of the series, but it has a
thicker, darker surface layer. Runoff is medium. The
hazard of water erosion is moderate, and the hazard
of soil blowing is slight.

This mapping unit is used for woodland, recreation,
wildlife habitat, and watershed. Fuera soil in capability
subelass VIIe dryland, woodland suitability group brl.
Burnac soil in capability subclass VIIs dryland, wood-
land suitability group 602.

FE—Fuera-Dargol-Vamer association, steep. This
mapping unit is on mountainsides at elevations of 7,000
to 9,000 feet. It is about 35 percent a Fuera cobbly
loam that has slopes of 40 to 60 percent; 30 percent a
Dargol stony loam that has slopes of 10 to 30 percent;
and 20 percent a Vamer stony loam that has slopes of
8 to 15 percent. The Fuera soil is mainly on north-
facing mountainsides. The Dargol soil is mainly on
south-facing slopes. The Vamer soil is on ridges and
all aspects of the mountainsides.

About 15 percent of this mapping unit is included
areas of Rombo, Midnight, and Ponil soils, and Rock
outcrop. The Rombo and Midnight soils are on south-
facing mountainsides. Ponil soils and Rock outerop
occur throughout the mapping unit.

Fuera cobbly loam has the profile described as repre-
sentative of the series. Runoff is rapid. Water erosion
is a high hazard. The hazard of soil blowing is slight.

Dargol stony loam has a profile similar to the profile
described under the Dargol series, but it has a brown
surface layer about 6 inches thick and has weathered
shale at 25 to 30 inches. Runoff is medium or rapid.
Water erosion is a moderate hazard. The hazard of soil
blowing is slight.

Vamer stony loam has a profile similar to the profile
described under the Vamer series, but it has a brown
stony loam surface layer about 4 inches thick. Runoff
is medium or rapid. Water erosion is a moderate haz-
ard. The hazard of soil blowing is slight.

These soils are used for woodland, range, wildlife
habitat, watershed, and recreation. Fuera soil in capa-
bility subclass VIIe dryland, woodland suitability group
5rl. Dargol soil in capability subclass VIIs dryland,
woodland suitability group 601. Vamer soil in capability
subclass VIs dryland, Mountain Grassland range site.

Gruver Series

The Gruver series consists of deep, well drained soils
on uplands. These soils formed in mixed eolian deposits.
Slopes are 0 to 3 percent. Elevation is 6,000 to 6,500
feet, The vegetation is blue grama, sand dropseed,
buffalograss, fringed sagewort, and broom snakeweed.
Precipitation is 15 to 18 inches, the mean annual soil
temperature is 47° to 53° F, and the frost-free season
is 130 to 160 days.

In a representative profile, the surface layer is brown
loam about 5 inches thick. The subsoil extends to a
depth of 68 inches. It is brown clay loam to a depth of
about 25 inches and reddish yellow, pinkish white, and
pink clay loam below. Soil reaction is neutral in the
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surface layer and neutral to moderately alkaline in
the subsoil.

The soil is moderately slowly permeable. Available
water capacity is 7 to 11 inches. Effective rooting depth
is more than 60 inches.

Gruver soils are used for dryland crops, range, wild-
life habitat, and watershed.

Representative profile of Gruver loam, 0 to 3 percent
slopes, 102 feet east and 225 feet south of the north-
east corner sec. 9, T. 25 N., R. 26 E.

Ap—~0 to 5 inches; brown (10YR 5/3) loam, dark
brown (10YR 3/3) moist; weak thick
platy structure parting to moderate fine
granular; slightly hard dry, friable moist,
slightly sticky and slightly plastic wet;
many fine roots; many very fine inter-
stitial pores; neutral; clear smooth
boundary.

B21t—5 to 9 inches; brown (10YR 4/3) clay loam,
dark brown (10YR 3/3) moist; moderate
fine subangular blocky structure; hard
dry, friable moist, slightly sticky and
plastic wet; many fine roots; many fine
interstitial pores; common thin clay films
on peds; neutral; clear smooth boundary.

B22t—9 to 15 inches; brown (10YR 5/3) clay
loam, dark brown (10YR 3/3) moist;
moderate coarse prismatic structure part-
ing to moderate coarse subangular blocky;
hard dry, friable moist, slightly sticky
and plastic wet; many fine roots; many
fine tubular pores; many moderately
thick clay films on peds; neutral; clear
wavy boundary.

B23t—15 to 25 inches; brown (7.5YR 5/4) clay
loam, brown (7.5YR 4/4) moist; mod-
erate coarse prismatic structure parting
to strong medium and coarse angular
blocky ; very hard dry, firm moist, slightly
sticky and very plastic wet; common fine
roots ; few fine tubular pores; many mod-
erately thick clay films on faces of peds;
moderately alkaline; clear smooth bound-

ary.

B24t-—25 to 85 inches ; reddish yellow (7.5YR 6/6)
clay loam, strong brown (7.5YR 5/6)
moist; moderate coarse prismatic struc-
ture parting to strong medium and coarse
angular blocky; very hard dry, friable
moist, slightly sticky and plastic wet; few
very fine roots; few very fine tubular
pores; many moderately thick clay films
on peds; moderately alkaline; gradual
smooth boundary.

B25tca—35 to 49 inches; pinkish white (7.5YR
8/2) clay loam, pink (7.5YR 7/4) moist;
moderate medium prismatic structure
parting to moderate fine and medium
subangular blocky; hard dry, friable
moist, sticky and plastic wet; few fine
tubular pores; many moderately thick
clay films on peds; strongly calcareous;
many large soft masses of lime; mod-
erately alkaline; clear smooth boundary.

B26tca—49 to 61 inches; pink (7.5YR 7/4) clay

loam, light brown (7.5YR 6/4) moist;
moderate medium subangular blocky
structure; very hard dry, firm moist,
slightly sticky and very plastic wet; few
fine tubular pores ; many moderately thick
clay films on peds; strongly calecareous;
common medium and large soft masses of
lime; moderately alkaline; abrupt wavy
boundary.

B27tca—=61 to 68 inches; pink (7.5YR 7/4) clay
loam, light brown (7.5YR 6/4) moist;
moderate fine angular blocky structure;
very hard dry, firm moist, sticky and
plastic wet; few very fine tubular pores;
many thin clay films on peds; strongly
calcareous; common fine seams of lime;
moderately alkaline.

The A horizon has hue of 10YR or 7.5YR, value of
4 or 5 dry and 3 or 4 moist, and chroma of 2 or 3. It
is loam, sandy clay loam, or fine sandy loam. The B2t
horizon has hue of 7.5YR or 10YR, value of 5 or 6, dry
and 3 through 5 moist, and chroma of 8 through 6. The
B2tca horizon has value of 7 or 8 dry and 5 or 6 moist,
and chroma of 2 through 4. It is clay loam or sandy clay
loam. The depth to the B2tca horizon ranges from 34
to 60 inches.

GaB—Gruver fine sandy loam, 0 to 3 percent slopes.
This level to nearly leve{ soil is on upland plains at
elevations of 6,000 to 6,500 feet.

About 15 percent of this mapping unit is included
areas of Gruver loam and Dallam and Dioxice soils.
Gruver loam and Dallam soils are along the edges of
delineations. Dioxice soils are on small knolls. Small
intermittent lakes are scattered throughout the map-
ping unit. Some areas of more sloping Gruver soils are
also included.

Gruver fine sandy loam has a profile similar to the
one described as representative of the series, but it has
a fine sandy loam surface layer. Runoff is slow. The
hazard of water erosion is slight, and the hazard of
soil blowing is high.

This soil is used for range, dryland crops, wildlife
habitat, and watershed. Capability unit I1Ie-3 dryland;
Sandy range site.

GbB-—Gruver loam, 0 to 3 percent slopes. This level
to nearly level soil is on upland plains at elevations of
6,000 to 6,500 feet.

About 10 percent of this mapping unit is included
areas of Dallam and Dioxice soils. Dallam soils are
along the edges of delineations. Dioxice soils are on
small knolls. Small intermittent lakes are scattered
throughout the mapping unit.

Gruver loam has the profile described as representa-
tive of the series. Runoff is slow. The hazard of water
erosion is slight, and the hazard of soil blowing is
moderate,.

This soil is used for range, dryland crops, wildlife
habitat, and watershed. Capability unit IITe-1 dry-
land; Loamy range site.

GcB2—Gruver clay loam, 0 to 3 percent slopes,
eroded. This level to nearly level soil is on plains in
old cultivated fields on uplands. Blowouts and areas
of deposition are common.

About 10 percent of this mapping unit is included
areas of Gruver loam and Dallam and Dioxice soils.
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Gruver loam occurs throughout the mapping unit in
small, uneroded areas. Dallam soils are along the edges
of delineations. Dioxice soils are on small knolls. Some
areas of the more sloping Gruver soils are also in-
cluded.

Gruver clay loam, eroded, has a profile similar to
the one described as representative of the series, but
it has a clay loam surface layer. All or part of the
surface layer and commonly part of the subsoil have
been lost by soil blowing. Runoff is medium. The hazard
of water erosion is slight, and the hazard of soil blow-
ing is high.

This soil is used for range, wildlife habitat, and
watershed. Scattered areas are used for dryland crops.
Capability subclass VIe dryland; Clayey range site.

Hillery Series

The Hillery series consists of deep, well drained soils
on basalt flows. These soils formed in fine textured
residuum derived from basalt and similar material.
Slopes are 1 to 15 percent. Elevation is 8,200 to 11,000
feet. The vegetation is Arizona fescue, mountain muhly,
pine dropseed, and prairie junegrass. Precipitation is
18 to 23 inches, the mean annual soil temperature is
30° to 44° F, and the frost-free season is less than 90

ays.

In a representative profile, the surface layer is very
dark grayish brown stony loam and loam about 18
inches thick. The subsoil is reddish brown clay about
36 inches thick. The substratum is brown cobbly clay.
Soil reaction is neutral throughout the profile.

The soil is very slowly permeable. Available water
capacity is 7 to 10 inches. Effective rooting depth is
40 to 60 inches or more.

Hillery soils are used for summer range, recreation,
wildlife habitat, and watershed.

Representative profile of Hillery stony loam, 1 to 7
percent slopes, approximately 7 miles east of Black
Lake or 1,990 feet west and 1,345 feet south of the
northeast corner sec. 21, T. 24 N, R. 17 E.

A11-—0 to 3 inches; very dark grayish brown
(10YR 3/2) stony loam, very dark brown
(10YR 2/2) moist; weak thin platy struc-
ture; soft dry, very friable moist, slightly
plastic wet; many fine and very fine roots;
few very fine and fine tubular pores; 156
percent basalt stones; neutral; clear
smooth boundary.

A12—3 to 18 inches; very dark grayish brown
(10YR 3/2) loam, very dark brown
(10YR 2/2) moist; weak very fine gran-
ular structure; slightly hard dry, very
friable moist, slightly plastic wet; many
fine and very fine roots; few fine tubular
pores; about 5 percent basalt stones;
neutral; abrupt smooth boundary.

B21t—18 to 49 inches; reddish brown (2.5YR 4/4)
clay, dark reddish brown (2.5YR 3/4)
moist; moderate coarse subangular and
angular blocky structure; very hard dry,
very firm moist, slightly sticky and very
plastic wet ; few very fine roots ; few very
fine tubular pores; common, moderately
thick clay films on peds; common pres-

sure faces; 10 percent basalt gravel and
cobbles ; neutral ; gradual wavy boundary.

B22t—49 to 54 inches; reddish brown (2.5YR 4/4)
clay, reddish brown (2.5YR 4/4) moist;
moderate coarse subangular and angular
blocky structure; very hard dry, very
firm moist, slightly sticky and very plas-
tic wet; common, moderately thick clay
films on peds; common pressure faces;
10 percent basalt gravel and cobbles; neu-
tral; gradual wavy boundary.

C—b54 to 60 inches; brown (7.5YR 4/2) cobbly
clay, brown (7.5YR 4/2) moist; massive;
very hard dry, very firm moist, slightly
sticky and very plastic wet; 15 percent
gravel and cobbles; neutral.

Rock fragments are basalt and range in size from
pebbles to boulders. The A1l and A12 horizons have
value of 38 through 5 dry and 2 or 8 moist and chroma
of 1 through 3 dry and moist. They are loam or silt
loam that is 5 to 50 percent rock fragments. The B21t
and B22t horizons have hue of 2.5YR, 5YR, 7.5YR,
or 10YR, value of 4 or 5 dry and 3 or 4 moist, and
chroma of 2 through 4 dry and moist., They are 5 to
30 percent rock fragments. The C horizon has hue of
7.5YR or 5YR, value of 4 or 5 dry and moist, and
chroma of 2 through 6 dry and moist. It is 15 to 20
percent rock fragments. The depth to bedrock ranges
from 40 to over 60 inches.

HrD—Hillery stony loam, 1 to 7 percent slopes. This
nearly level to moderately sloping soil is on basalt
;neias and basalt flows at elevations of 8,700 to 10,000

eet,

About 15 percent of this mapping unit is included
areas of Rock outcrop and Saladon and Burnac soils.
Rock outcrop occurs throughout the mapping unit.
The Saladon soils are in swales. The Burnac soils are
on small knolls.

Hillery stony loam has the profile described as repre-
sentative of the series. Runoff is medium. The hazards
of water erosion and soil blowing are slight.

This soil is used for summer range, wildlife habitat,
recreation, and watershed. Capability subclass VIIs
dryland; Mountain Grassland range site.

La Brier Series

The La Brier series consists of deep, well drained
soils on fans, flats, and uplands and in depressions and
concave swales. These soils formed in fine textured
alluvium derived from sandstone, shale, and basalt.
Slopes range from 0 to 5 percent. Elevation is 5,900
to 7,600 feet. The vegetation on the nonsaline soils is
blue grama, western wheatgrass, fringed sagewort,
buffalograss, and three-awn. On the saline soil, it is
alkali sacaton and inland saltgrass. Precipitation is 14
to 18 inches, the mean annual soil temperature is 47°
to 53° F, and the frost-free season is 130 to 160 days.

In a representative profile, the surface layer is dark
grayish brown silt loam and silty clay loam about 10
inches thick. The subsoil is dark grayish brown clay
and pale brown silty clay loam about 32 inches thick.
The substratum is light yellowish brown silty clay
loam. The soil is mildly alkaline in the surface layer
and moderately alkaline in the subsoil and substratum.
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The soil is very slowly permeable. Available water
capacity is 9 to 11 inches. Effective rooting depth is
60 inches or more.

These soils are used for irrigated and dryland crops,
range, wildlife habitat, recreation, and watershed.

Representative profile of La Brier silt loam 1,150
feet north and 2,210 feet west of the southeast corner
sec. 36, T. 25 N.,, R. 24 E.

A11—0 to 4 inches; dark grayish brown (10YR
4/2) silt loam, very dark grayish brown
(10YR 3/2) moist; weak coarse suban-
gular blocky structure parting to mod-
erate fine granular; slightly hard dry,
friable moist, slightly sticky and slightly
plastic wet; common fine and very fine
roots; many fine and very fine tubular
pores; mildly alkaline; clear smooth
boundary.

A12—4 to 10 inches; dark grayish brown (10YR
4/2) silty clay loam, very dark grayish
brown (10YR 8/2) moist; moderate fine
subangular blocky structure parting to
strong fine granular; slightly hard dry,
friable moist, sticky and slightly plastic
wet; common fine and very fine roots;
many fine and very fine tubular pores;
mildly alkaline; clear smooth boundary.

B21t—10 to 18 inches; dark grayish brown (10YR
4/2) clay, very dark grayish brown
(10YR 3/2) moist; moderate medium
prismatic structure parting to moderate
medium and fine subangular blocky ; hard
dry, firm moist, sticky and very plastic
wet; common fine and very fine roots;
few very fine tubular pores; many thin
clay films on peds; moderately alkaline;
clear smooth boundary.

B22t—18 to 29 inches; dark grayish brown (10YR
4/2) clay, very dark grayish brown
(10YR 3/2) moist; strong medium and
coarse angular blocky structure; very
hard dry, very firm moist, sticky and very
plastic wet; few fine and very fine tubu-
lar pores; many thick clay films on peds;
slightly calcareous; moderately alkaline;
clear smooth boundary.

B3tca—29 to 42 inches; pale brown (10YR 6/3)
silty clay loam, brown (10YR 5/3) moist;
moderate medium prismatic structure;
hard dry, firm moist, sticky and plastic
wet; very few very fine roots; few very
fine tubular pores; few thin clay films
on peds; strongly calcareous; common
fine threads and few fine soft masses of
lime ; moderately alkaline ; gradual smooth
boundary.

Cca—42 to 62 inches; light yellowish brown (10YR
6/4) silty clay loam, brown (10YR 5/3)
moist; weak coarse subangular blocky
structure; slightly hard dry, friable
moist, sticky and plastic wet; very few
very fine roots; common very fine tubu-
lar pores; strongly calcareous; common
fine threads and fine soft masses; mod-
erately alkaline.

The A horizon has value of 4 or 5 dry and 2 or 3
moist and chroma of 2 or 3. It is silt loam, silty clay
loam, clay loam, or loam. The B2t horizon has value of
4 or 5 dry and 2 or 3 moist, and chroma of 2 through
4. It is clay, silty clay, clay loam, or silty clay loam.
When dry, these soils have cracks that are 14 inch
wide in the B2t horizon and extend upward to the
surface. The C horizon has value of 4 through 6 dry
and 3 through 5 moist.

Lb—La Brier silt loam. This level to nearly level soil
is on fans and in swales and depressions at elevations
of 6,000 to 7,500 feet. Slopes are 0 to 2 percent.

About 15 percent of this mapping unit is included
areas of Litle, Vermejo, Manzano, and Swastika soils.
Litle and Vermejo soils are on uplands and alluvial
fans. Manzano soils are on flood plans. Swastika soils
are in slightly elevated areas.

La Brier silt loam has the profile described as repre-
sentative of the series. Runoff is slow. The hazard of
water erosion is slight, and the hazard of soil blowing
is moderate.

This soil is used for range, irrigated and dryland
crops, wildlife habitat, and watershed. Capability unit
ITs-1 irrigated, IIle-2 dryland; Loamy range site.

Lc—La Brier silty clay loam, saline. This level soil is
in swales and on flats at elevations of 5,900 to 7,000
fe?};. Slopes are 0 to 1 percent. This soil is moderately
saline,

About 10 percent of this mapping unit is included
areas of Vermejo soils and Swastika saline soils and
nonsaline La Brier and Swastika soils. The Vermejo
soils occur throughout the mapping unit. The Swastika
saline soils are in slightly elevated areas. The La Brier
and Swastika soils that are not saline are along the
margins of mapped areas.

La Brier silty clay loam, saline, has a profile similar
to the one described as representative of the series,
but it has a saline silty clay loam surface layer. Salt
or gypsum crystals are visible within 12 to 24 inches
of the surface. In summer the water table is at a depth
of about 5 feet. Available water capacity is 5 to 7
inches. Runoff is slow. Water erosion is a moderate
hazard. The hazard of soil blowing is moderate. Some
areas are flooded with runoff from adjacent soils.
Dikes or diversions are needed.

This soil is used for irrigated cropland, range, wild-
life habitat, and watershed. Capability unit IVs-9
irrigated, VIs dryland; Salt Flats range site.

Lr—La Brier-Rock outcrop complex. This mapping
unit is on broad basalt flows. Slopes range from 1 to 9
percent. This unit is about 45 percent a La Brier silt
loam that has slopes of 1 to 5 percent and about 40
percent Rock outerop. The La Brier soil is in small,
smooth valleys between the Rock outcrop. The Rock
outerop is basalt. It occurs as ridges and squeeze-ups.

About 15 percent of this complex is included areas
of Apache, Ayon, Thunderbird, and Torreon soils.
Apache and Ayon soils are within and around the
squeeze-ups. The Thunderbird and Torreon soils are
near La Brier soils.

La Brier silt loam has a profile similar to the one
described as representative of the series, but it has
basalt gravel and cobbles in the substratum. Runoff is
medium. Water erosion is a moderate hazard. The
hazard of soil blowing is slight.
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This unit is used for range, wildlife habitat, and
watershed. Capability subeclass VIe dryland. La Brier
soil in Loamy range site.

Laporte Series

The Laporte series consists of shallow, well drained
soils on hills. These soils formed in residuum derived
from limestone. Slopes are 3 to 30 percent. Elevation
is 6,500 to 8,000 feet. The vegetation is pinyon pine,
one-seed juniper, and Gambel oak and an understory
of blue grama, sideoats grama, and little bluestem.
Precipitation is 14 to 18 inches, the mean annual soil
temperature is 47° to 53° F, and the frost-free season
is 120 to 150 days.

In a representative profile, the surface layer is gray-
ish brown channery loam about 8 inches thick, Below
this is grayish brown channery loam about 7 inches
thick. The depth to limestone is 15 inches. Soi] reaction
is moderately alkaline throughout the profile.

The soil is moderately permeable. Available water
capacity is 1 to 3 inches. Effective rooting depth is 10
to 20 inches.

Laporte soils are used for range, wildlife habitat,
recreation, and watershed.

Representative profile of Laporte channery loam in
an area of Deacon-Oro Grande-Laporte complex, 3 to
15 percent slopes, 925 feet north and 900 feet west of
the southeast corner sec. 5, T. 27 N, R. 25 E.

A1—0 to 8 inches; grayish brown (10YR 5/2)
channery loam, very dark grayish brown
(10YR 3/2) moist; weak very fine gran-
ular structure; soft dry, very friable
moist, slightly sticky and slightly plastic
wet; many fine and very fine roots; many
very fine interstitial pores; 20 percent
limestone fragments; strongly calcareous;
moderately alkaline; clear smooth bound-

ary.

Cca—S8 to 15 inches; grayish brown (2.5Y 5/2)
channery loam, dark grayish brown
(10YR 4/2) moist; weak very fine gran-
ular structure; soft dry, very friable
moist, slightly sticky and slightly plastic
wet; many coarse and medium and com-
mon fine roots; many very fine interstitial
pores; 20 percent limestone fragments;
strongly calcareous; moderately alkaline;
abrupt smooth boundary.

R—15 inches; limestone.

Rock fragments are limestone and range in size from
channery to flaggy and stony. About 65 percent of the
rock fragments are 0 to 6 inches long, about 25 percent
are 6 to 15 inches long, and about 10 percent are over
15 inches long.

The A horizon has value of 4 or 5 dry and chroma
of 2 or 3. The Cca horizon has hue of 2.5Y or 10YR,
value of 5 or 6 dry and 3 or 4 moist, and chroma of 2
or 3. It is loam to silt loam or clay loam that is 10 to
30 percent rock fragments. The depth to limestone
ranges from 10 to 20 inches.

LSF—Laporte channery loam, 5 to 35 percent slopes.
This moderately sloping to steep soil is on hills and
ridges at elevations of 6,500 to 7,500 feet.

About 10 percent of this mapping unit is included

areas of Rock outcrop, and about 15 percent is included
areas of Deacon, Penrose, and Ora Grande soils. The
Rock outerop is limestone and occurs throughout the
mapping unit. The Deacon soil is on small fans. The
Penrose soil is on positions similar to Laporte soil. The
Oro Grande soil is along the sides of igneous dikes.

Laporte soil has a profile similar to the one described
as representative of the series, but it has a thinner sur-
face layer. Runoff is rapid. The hazard of water erosion
is high, and the hazard of soil blowing is slight.

This mapping unit is used for range, wildlife habitat,
watershed, and recreation. Capability subclass VIIs
dryland; Hills range site.

Litle Series

The Litle series consists of moderately deep, well
drained soils on uplands. These soils formed in fine
textured residuum derived from shale. Slopes are 1 to
5 percent. Elevation is 5,800 to 7,400 feet. The vegeta-
tion is blue grama, western wheatgrass, galleta, alkali
sacaton, and four-wing saltbush. Precipitation is 14 to
17 inches, the mean annual soil temperature is 47°
to 55° F, and the frost-free season is 120 to 160 days.

In a representative profile, the surface layer is gray-
ish brown clay loam about 4 inches thick. The subsoil
is grayish brown clay about 13 inches thick. The sub-
stratum is grayish brown clay. The depth to shale is 23
inches. Soil reaction is moderately alkaline throughout
the profile.

The soil is slowly permeable. Available water capac-
ity is 3 or 4 inches. Effective rooting depth is 20 to 40
inches.

Litle soils are used for range, irrigated crops, wild-
life habitat, and watershed.

Representative profile of Litle clay loam, 1 to 3 per-
cent slopes, 1,880 feet east and 1,520 feet south of the
northwest corner sec. 36, T. 31 N., R. 23 E.

A1—0 to 4 inches; grayish brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2)
moist; weak medium granular structure;
hard dry, friable moist, sticky and plastic
wet; many fine roots; many micro-
interstitial pores; strongly calcareous;
moderately alkaline; clear smooth bound-
ary.

B21—4 to 10 inches; grayish brown (2.5Y 5/2)
clay, dark grayish brown (2.5Y 4/2)
moist; weak medium prismatic structure
parting to modergte medium subangular
blocky; very hard dry, firm moist, very
sticky and very plastic wet; common fine
roots; few fine tubular pores; strongly
calcareous; moderately alkaline; clear
smooth boundary.

B22-—10 to 17 inches; grayish brown (2.5Y 5/2)
clay, dark grayish brown (2.5Y 4/2)
moist; weak medium subangular blocky
structure; very hard dry, firm moist, very
sticky and very plastic wet; few fine
roots; few very fine tubular pores; few
pressure faces; strongly calcareous; mod-
erately alkaline; clear smooth boundary.

C1—17 to 23 inches; grayish brown (2.5Y 5/2)
clay, dark grayish brown (2.5Y 4/2)
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moist; weak thick platy structure; very
hard dry, firm moist, sticky and plastic
wet; few fine roots; very few very fine
tubular pores; moderately alkaline;
abrupt smooth boundary.

Cr—23 inches; grayish brown (2.5Y 5/2) shale,
very dark grayish brown (2.5Y 3/2)
moist; many mycelia of lime and gypsum
between layers.

Rock fragments are limestone and shale channery
and range from a trace to 15 percent of the surface
layer. The A1l horizon has hue of 2.5Y or 10YR and
chroma of 2 or 3. It is clay loam, silt loam, or silty clay
loam. The B2 horizon has hue of 2.5Y or 10YR, value
of 3 or 4 moist, and chroma of 2 through 4. It is clay,
silty clay, or silty clay loam. Some pedons have salt
accumulations in the upper part of the B horizon. The
C1 horizon is clay, silty clay, or silty clay loam. The
depth to shale is 20 to 40 inches. .

LtB—Litle clay loam, 1 to 3 percent slopes. This
nearly level soil is on uplands at elevations of 5,900
to 7.000 feet.

About 10 percent of this mapping unit is included
areas of Mion and Vermejo soils. The Mion soil is on
small elevated areas. The Vermejo soil is in low areas.

Litle clay loam has the profile described as repre-
sentative of the series. Runoff is rapid. The hazard of
water erosion is high, and the hazard of soil blowing
is moderate.

This soil is used for irrigated crops, range, wildlife
habitat, and watershed. Capability unit IVe-9 irri-
gated, subclass VIe dryland; Clayey range site.

Manzano Series

The Manzano series consists of deep, well drained
soils on valley floors and alluvial fans and in swales.
These soils formed in mixed alluvium. Slopes are 0 to
3 percent. Elevation is 5,900 to 7,500 feet. The vegeta-
tion is blue grama, sand dropseed, western wheatgrass,
vine-mesquite, and galleta. Precipitation is 14 to 18
inches, the mean annual soil temperature is 47° to
53° F, and the frost-free season is 130 to 160 days.

In a representative profile, the surface layer is gray-
ish brown loam about 6 inches thick. The subsoil is
grayish brown clay loam about 35 inches thick. The
substratum is grayish brown clay loam. Soil reaction
is neutral in the surface layer and mildly alkaline in
the subsoil or substratum.

The soil is moderately slowly permeable. Available
water capacity is 10 to 12 inches. Effective rooting
depth is 60 inches or more.

Manzano soils are used for irrigated and dryland
crops, range, wildlife habitat, recreation, and water-
shed.

Representative profile of Manzano loam in an area of
Manzano association, gently sloping, about 20 miles
southwest of Raton or 500 feet southeast of the center
of the intersection of the Curtis Creek Bridge and U.S.
Highway 64:

Al1—O0 to 6 inches; grayish brown (10YR 5/2)
loam, dark brown (10YR 8/3) moist;
weak fine granular structure; slightly
hard dry, friable moist, slightly sticky
and slightly plastic wet; many fine and

very fine roots; many fine interstitial
pores; neutral; clear wavy boundary.

B21—6 to 14 inches; grayish brown (10YR 5/2)
clay loam, dark brown (10YR 3/3) moist:
weak coarse prismatic structure parting
to moderate medium subangular blocky;
hard dry, friable moist, slightly sticky
and plastic wet; many fine and very fine
roots; common fine tubular pores; mildly
alkaline; clear wavy boundary.

B22—14 to 28 inches; grayish brown (10YR 5/2)
clay loam, dark brown (10YR 3/3) moist;
weak medium subangular blocky struc-
ture; slightly hard dry, friable moist,
slightly sticky and plastic wet; common
fine and very fine roots; common fine and
very fine tubular pores; mildly alkaline;
clear wavy boundary.

B23ca—28 to 41 inches; grayish brown (10YR
5/2) clay loam, dark grayish brown
(LOYR 4/2) moist; moderate medium
subangular blocky structure; hard dry,
friable moist, sticky and plastic wet ; very
few fine and very fine roots; few very
fine tubular pores; slightly calcareous;
mildly alkaline; clear wavy boundary.

Cca—41 to 60 inches; grayish brown (10YR 5/2)
clay loam, dark grayish brown (2:5Y
4/2) moist; massive; hard dry, firm
moist, sticky and plastic wet; very few
very fine roots; very few very fine tubular
pores; slightly calcareous; few fine irreg-
ular soft masses and threads of lime;
mildly alkaline.

These soils range from noncalcareous to slightly
calcareous in the A and B horizons and from noncai-
careous to strongly caleareous in the C horizon. Salt
crystals are visible below a depth of 2 feet in some
pedons.

The A horizon has value of 4 or 5 dry and chroma
of 2 or 3. It is loam or fine sandy loam. The B horizon
has value of 4 or 5 dry and 2 or 8 moist and chroma of
2 or 3. It is silty clay loam, clay loam, silt loam, sandy
clay loam, or loam. The C horizon has hue of 10 YR
or 2.5Y, value of 5 or 6 dry and 8 through 5 moist, and
chroma of 2 through 4. Some pedons have stratified
sandy loam, silt loam, and silty clay loam.

Ma—Manzano loam. This level to nearly level soil is
on flats and in swales at elevations of 5,900 to 7,000
feet. Slopes are 0 to 2 percent.

About 10 percent of this mapping unit is included
areas of Seelez, dark and La Brier soils. Seelez, dark
soils are throughout the unit. La Brier soils are in
swales or depressions.

Manzano loam has a profile similar to the one de-
scribed as representative of the series, but it has a
thicker surface layer. Runoff is slow. The hazards of
water erosion and soil blowing are moderate. Areas sub-
ject to infrequent flooding need dikes and diversions for
protection.

This soil is used for irrigated and dryland crops,
range, wildlife habitat, and watershed. Capability unit
ITe-5 irrigated, subclass IITe-1 (HP) dryland ; Loamy
rahge site.

MB-—Manzano association, gently sloping, This map-
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ping unit is on valley fills and fans at elevations of
6,000 to 7,500 feet. It is about 65 percent a Manzano
loam that has slopes of 0 to 3 percent and about 20
percent a Manzano fine sandy loam that has slopes of
1 to 3 percent. Manzano loam is on broad smooth flood
plains. Manzano fine sandy loam is adjacent to inter-
mittent streams and on the fans at the ends of these
streams.

About 15 percent of this mapping unit is included
areas of Seelez, dark soils; La Brier and Vermejo soils;
Riverwash ; and a soil similar to Manzano loam that has
a gravelly substratum. The Seelez, dark soils and River-
wash are in delineations near the mountains. The soil
similar to the Manzano soil is in delineations near the
Chico Hills. La Brier soils occur in depressions through-
out the unit. Vermejo soils are on the lower, smoother
areas.

Manzano loam has the profile described as representa-
tive of the series. Runoff is medium. The hazards of
water erosion and soil blowing are moderate.

Manzano fine sandy loam has a profile similar to the
one described as representative of the series, but it has
a fine sandy loam surface layer. Runoff is very slow. The
hazard of water erosion is moderate, and the hazard of
soil blowing is high. Areas subject to infrequent flood-
ing need dikes or diversions.

This mapping unit is used for range, wildlife habitat,
and watershed. It has potential for irrigated crops if
irrigation water is available. Manzano loam in capability
unit Ille-1 dryland; Loamy range site. Manzano fine
sandy loam in capability unit IVe-1 (HP) dryland;
Sandy range site.

Meloche Series

The Meloche series consists of deep, well drained
soils on mountainsides. These soils formed in colluvium
and alluvium deposits derived from mixed rocks. Slopes
are 15 to 55 percent. Elevation is 7,000 to 8,500 feet.
The vegetation is pinyon pine, one-seed juniper, Gam-
bel oak, mountainmahogany, and an understory of little
bluestem, sideoats grama, and western wheatgrass. Pre-
cipitation is 14 to 18 inches, the mean annual soil tem-
perature is 47° to 53° F, and the frost-free season is
120 to 150 days.

In a representative profile, the surface layer is dark
grayish brown stony silty clay loam about 9 inches
thick. The subsoil is dark brown and brown clay about
23 inches thick. The substratum is pale brown silty
clay. The depth to shale is 56 inches. The soil is mildly
alkaline or moderately alkaline throughout.

The soil is very slowly permeable. Available water
capacity is 7 to 9 inches. Effective rooting depth is 40
to 60 inches.

Meloche soils are used for range, wildlife habitat,
recreation, and watershed. They are mapped only with
Oro Grande soils.

Representative profile of Meloche stony silty clay
loam in an area of Oro Grande-Meloche association,
steep, 1,630 feet south and 900 feet east of the north-
west corner sec. 31, T. 28 N., R. 26 E.

Al1—0 to 9 inches; dark grayish brown (10YR
4/2) stony silty clay loam, dark brown
(10YR 3/3) moist; strong fine granular

structure; very hard dry, very firm moist,
slightly sticky and very plastic wet; many
fine roots; many fine interstitial pores;
35 percent stones, cobbles, and gravel;
mildly alkaline; clear smooth boundary.
B1—9 to 13 inches: dark brown (10YR 4/3) clay,
dark grayish brown (10YR 4/2) moist;
moderate fine subangular blocky struc-
ture; very hard dry, very firm moist,
sticky and very plastic wet; common fine
roots; few fine tubular pores; few pres-
sure faces; slightly calcareous; moder-
ately alkaline; clear smooth boundary.
B21—13 to 23 inches; brown (10YR 5/3) clay,
dark brown (10YR 4/3) moist; moderate
coarse subangular blocky structure; ex-
tremely hard dry, very firm moist, slightly
sticky and very plastic wet; few fine
roots ; few fine tubular pores; many pres-

sure faces; moderately calcareous;
moderately alkaline; gradual smooth
boundary.

B22ca—23 to 32 inches; brown (10YR 5/3) clay,
yellowish brown (10YR 5/4) moist; mod-
erate coarse subangular blocky structure;
extremely hard dry, very firm moist,
sticky and very plastic wet; few fine
roots ; few fine tubular pores; many pres-
sure faces, few slickensides; strongly cal-
careous, few fine irregular filaments and
masses of lime; moderately alkaline;
gradual smooth boundary.

Clca—32 to 56 inches; pale brown (10YR 6/3)
silty clay, yellowish brown (10YR 5/4)
moist; massive; very hard dry, very firm
moist, sticky and very plastic wet; few
fine roots; few fine tubular pores; many
pressure faces; strongly calcareous; com-
mon medium and large lime masses and
filaments of lime, lime coating on rock
fragments; 5 percent cobbles; moder-
ately alkaline; abrupt smooth boundary.

Cr—56 to 63 inches; white (10YR 8/2) shale, pale
brown (10YR 6/3) moist.

Rock fragments are angular intrusive rock with small
amounts of sandstone and range in size from pebbles to
stones. The A horizon has value of 3 or 4 dry and 2 or
3 moist and chroma of 2 or 3 dry and moist. It is silty
clay loam, clay loam, or loam that is 20 to 35 percent
rock fragments. The B horizon has hue of 10YR to
7.5YR, value of 4 through 6 dry and 3 through 5 moist,
and chroma of 2 through 4 dry and moist. It is clay,
silty clay, or clay loam that is 0 to 25 percent rock
fragments. The C horizon has hue of 10YR to 2.5Y. It
is clay, silty clay, or clay loam that is 0 to 35 percent
rock fragments.

Midnight Series

The Midnight series consists of very shallow to shal-
low, well drained soils on mountainsides. These soils
formed in colluvium and alluvium derived from sand-
stone and shale. Slopes are 25 to 65 percent. Elevation is
7,000 to 9,000 feet. The vegetation is Gambel oak,
mountainmahogany, pinyon pine, one-seed juniper, little
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bluestem, and sideoats grama. Precipitation is 15 to 18
inches, the mean annual soil temperature is 45° to
47° F, and the frost-free season is 100 to 120 days.

In a representative profile, the surface layer is a
grayish brown stony clay loam about 12 inches thick.
The underlying material is a dark gray partially
weathered shale with clay loam in the fractures. This
grades to soft shale at a depth of about 27 inches, The
soil is mildly alkaline throughout.

The soil is moderately permeable. Available water
capacity is 1 or 2 inches. Effective rooting depth is 5
to 16 inches.

Midnight soils are used for wildlife habitat, recrea-
tion, watershed, and range.

Representative profile of Midnight stony clay in an
area of Midnight-Rombo-Rock outcrop complex, ap-
proximately 7 miles north-northwest of Cimarron or
1,500 feet west-southwest along dirt road and 100 feet
northwest upslope from the junction of North and
Middle Ponil Creeks:

A11—0 to 7 inches; grayish brown (2.5Y 5/2)
stony clay loam, dark grayish brown
(2.5Y 4/2) moist; strong fine granular
structure with moderate thin and medium
platy structure in the upper inch; slightly
hard dry, friable moist, slightly sticky and
slightly plastic wet; many fine and very
fine roots; few fine interstitial pores; 40
percent angular gravel, cobbles, and
stones; mildly alkaline; abrupt smooth
boundary.

A12—7 to 12 inches; grayish brown (2.5Y 5/2)
stony clay loam, dark grayish brown
(2.5Y 4/2) moist; weak very fine granu-
lar structure; slightly hard dry, friable
moist, slightly sticky and slightly plastic
wet; many fine and very fine and few me-
dium roots; few fine and medium tubular
pores; 50 percent angular gravel, cob-
bles, and stones; mildly alkaline; abrupt
smooth boundary.

Clr—12 to 27 inches; dark gray (5Y 4/1) par-
tially weathered shale with clay loam in
fractures, black (5Y 2/1) moist; few me-
dium and coarse roots in fractures; grad-
ual smooth boundary.

C2r—27 inches; dark gray (5Y 4/1) soft shale.

Angular sandstone and shale rock fragments make up
35 to 90 percent of the soil and range in size from
gravel to stone. Soil reaction is neutral or mildly alka-
line, The A11 and A12 horizons have hue of 2.5Y or
10YR, value of 4 or 5 dry and 8 or 4 moist, and chroma
of 2 through 4 dry and moist. They are clay loam or
loam that is 35 to 70 percent rock fragments. The C1
horizon has hue of 2.5Y or 5Y, value of 3 or 4 dry and 2
or 3 moist, and chroma of 1 or 2 dry and moist. The
depth to shale is 5 to 16 inches.

Mn—Midnight-Rombo-Rock outcrop complex. The
steep to very steep soils of this mapping unit are on
mountainsides at elevations of 7,000 to 9,000 feet.
Slopes are 25 to 65 percent. This unit is about 35 per-
cent a Midnight stony clay that has slopes of 25 to 50
percent, 30 percent a Rombo cobbly silty clay loam that
has slopes of 25 to 50 percent, and about 20 percent

Rock outerop. Rock outcrop is on nearly vertical es-
carpments and on rims and ridges.

About 15 percent of this mapping unit is included
areas of Ponil, Fuera, and Dargol soils, and Rubble
land. The Ponil, Fuera, and Dargol soils are on smoother
positions. Rubble land is below Rock outcrop.

Midnight stony clay loam has the profile described as
representative of the series. Runoff is very rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is moderate.

Rombo cobbly silty clay loam has the profile de-
scribed as representative of the series. Runoff is very
rapid. The hazard of water erosion is high, and the
hazard of soil blowing is moderate.

Rock outerop is sandstone and shale.

This mapping unit is used for range, wildlife habi-
tat, recreation, and watershed. Capability subclass
VIIs; Mountain Shale range site.

Mion Series

The Mion series consists of shallow, well drained
soils on low hills, ridges, and mesatops. These soils
formed in residuum derived from shale, Slopes are 1 to
25 percent. Elevation is 5,800 to 7,000 feet. The vegeta-
tion is sideoats grama, fringed sagewort, yucea, pinyon
pine, and one-seed juniper. Precipitation is 14 to 17
inches, the mean annual soil temperature is 49° to 53°
T, and the frost-free season is 130 to 160 days.

In a representative profile, the surface layer is a light
brownish gray silt loam about 4 inches thick. The next
layer is a pale brown silty clay about 10 inches thick.
The depth to shale is 14 inches. The soil is moderately
alkaline,

The soil is very slowly permeable. Available water
capacity is 2 or 8 inches. Effective rooting depth is 10
to 20 inches,

Mion soils are used for range, wildlife habitat, and
watershed.

Representative profile of Mion silt loam in an area of
Mion-Litle association, strongly sloping, about 10 miles
west of Maxwell or 2,650 feet north and 400 feet west
of the southeast corner sec. 33, T. 26 N, R. 21 E.

A1—0 to 4 inches; light brownish gray (10YR
6/2) silt loam, brown (10YR 4/3) moist:
weak fine granular structure; slightly
hard dry, friable moist, plastic wet many
fine roots; few fine tubular pores ; strongly
calcareous; moderately alkaline; clear
smooth boundary.

AC—4 to 14 inches; pale brown (10YR 6/3) silty
clay, brown (10YR 5/3) moist; weak fine
subangular blocky structure; hard dry,
firm moist, slightly sticky and plastic
wet; many fine roots; common fine and
medium tubular pores; strongly calcare-
ous; moderately alkaline; abrupt smooth
boundary.

C—14 to 22 inches; light brownish gray (2.5Y
6/2) shale, dark grayish brown (2.5Y
4/2) moist; many fine roots between
plates in upper inch; thin deposits of
lime between plates in upper few inches.

The A horizon has hue of 10YR to 2.5Y, value of 4
through 6 dry and 3 or 4 moist, and chroma of 2
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through 4. It is silt loam or silty clay loam. The AC
horizon has hue of 10YR through 5Y, value of 5 or 6
dry, 4 or 5 moist, and chroma of 2 through 4 dry and
moist, It is silty clay or clay. The depth to shale is 10
to 20 inches.

MoB—Mion silty clay loam, 1 to 3 percent slopes.
This nearly level soil 1s on uplands at elevations of
5,800 to 6,500 feet.

About 10 percent of this mapping unit is included
areas of Litle and Vermejo soils and shale Rock out-
crop. The Litle and Vermejo soils are in low areas. The
shale Rock outcrop is on high areas or short sloping
areas.

Mion silty clay loam has a profile similar to the one
described as representative of the series, but it has a
silty clay loam surface layer. Runoff is rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is moderate.

This unit is used for range, wildlife habitat, and
watershed. Capability subclass VIe dryland; Shallow
range site.

Mp—Mion-Rock outerop complex. This mapping unit
is on hills at elevations of 5,800 to 7,000 feet. Slopes are
10 to 75 percent. This unit is 65 percent a Mion silty
clay loam that has slopes of 10 to 25 percent and 25

percent Rock outcrop that has slopes greater than 25
percent. The Mion soil oceurs throughout the mapping
unit. Rock outcrop is on the crests of steep slopes and
on very steep slopes (fig. 4).

About 10 percent of this mapping unit is included
areas of Litle and Penrose soils. Litle soils are on the
lower ends of fans. Penrose soils are narrow areas
along the upper boundary of some delineations.

Mion silty clay loam has a profile similar to the one
described as representative of the series, but it has a
silty clay loam surface layer. Runoff is rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is moderate. Rock outcrop is exposed limestone,
sandstone, or shale.

This mapping unit is used for range, wildlife habitat,
and watershed. Capability subclass VIIe dryland; Mion
soil in Shallow range site.

MR—DMion-Litle association, strongly sloping. These
gently sloping to strongly sloping soils are on uplands,
ridges, and breaks at elevations of 5,800 to 7,000 feet.
This unit is about 50 percent a Mion silt loam that has
slopes of 3 to 12 percent and 85 percent a Litle silt loam
that has slopes of 1 to 5 percent. The Mion soils are
mostly on the higher, steeper positions. The Litle soils
are on the lower, smoother positions.

Figure 4.—Area of Mion-Rock outcrop complex. Vermejo soils are in the foreground.
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About 15 percent of this mapping unit is included
areas of Vermejo, Colmor, and Tinaja soils and shale
Rock outerop. The Vermejo and Colmor soils are on the
lower, smoother positions. Tinaja soils are on convex
ridges and knolls along low breaks into drainageways.
Shale outcrop is on the steeper areas. Some moderately
eroded and severely eroded areas are also included.

Mion silt loam has the profile described as represen-
tative of the series. Runoff is medium or rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is moderate.

Litle silt loam has a profile similar to the one de-
scribed as representative of the series, but it has a silt
loam surface layer. Runoff is medium to rapid. The
hazard of water erosion is high, and the hazard of
soil blowing is moderate.

This mapping unit is used for range, wildlife habitat,
and watershed. Small areas of the Litle soils are used
for irrigated crops. Capability subclass VIe dryland.
Mion soil in Shallow range site, Litle soil in Loamy
range site.

Moreno Series

The Moreno series consists of deep, well drained soils
on valley sides. These soils formed in fine textured col-
luvium, residuum, and alluvium derived from sand-
stone, shale, and intrusive rocks. Slopes are 3 to 30
percent. Elevation is 8,000 to 9,000 feet. The vegetation
is Arizona fescue, Kentucky bluegrass, mountain
muhly, and bottlebrush squirreltail. Precipitation is 16
to 18 inches, the mean annual soil temperature is about
§4° to 47° F, and the frost-free season is less than 90

ays.

In a representative profile, the surface layer is brown
loam and sandy clay loam about 8 inches thick. The
subsoil is reddish brown clay loam and gravelly clay
about 29 inches thick. The substratum is reddish brown
gravelly clay. The soil is neutral throughout.

The soil is slowly permeable. Available water capacity
is 6 to 9 inches. Effective rooting depth is 60 inches or
more.

Moreno soils are used for range, homesites, recrea-
tion, dryland crops, wildlife habitat, and watershed.

Representative profile of Moreno loam in an area of
Morval-Moreno association, sloping, about 134, miles
west of Eagle Nest, New Mexico, or 660 feet north and
260 feet west of Bill Gallagher Ranch headquarters:

Al11—0 to 4 inches; brown (7.5YR 4/2) loam,
dark reddish brown (5YR 3/2) moist;
moderate fine and very fine granular
structure; soft dry, very friable moist,
slightly sticky and plastic wet; many fine
and very fine roots; many very fine inter-
stitial pores; 5 percent rounded cobbles;
neutral; clear smooth boundary.

Al12—4 to 8 inches; brown (7.5YR 4/2) sandy
clay loam, dark reddish brown (5YR 3/2)
moist ; moderate fine granular structure;
slightly hard dry, friable moist, slightly
sticky and plastic wet; many fine and very
fine roots; many very fine interstitial
pores; 5 percent rock fragments; neutral ;
clear smooth boundary.

B21t—8 to 14 inches; reddish brown (5YR 4/3)
clay loam, dark reddish brown (5YR
3/3) moist; moderate fine subangular
blocky structure; slightly hard dry, firm
moist, slightly sticky and very plastic
wet ; common fine and very fine roots ; few
fine tubular pores; common thin clay
films on peds; 5 percent rock fragments;
neutral; gradual smooth boundary.

B22t—14 to 25 inches; reddish brown (2.5YR 4/4)
gravelly clay, dark reddish brown (2.5YR
3/4) moist; moderate fine angular and
subangular blocky structure; hard dry,
firm moist, slightly sticky and very plas-
tic wet; common fine and very fine roots;
few very fine tubular pores; many thick
clay films on peds; 25 percent angular
gravel; neutral; gradual smooth bound-

ary.

B23t—25 to 37 inches; reddish brown (2.5Y 4/4)
gravelly clay, dark reddish brown (2.5YR
3/4) moist; common medium mottles of
light reddish brown (2.5YR 6/4), red-
dish brown (2.5YR 5/4) moist; moderate
medium angular and subangular blocky
structure; very hard dry, very firm moist,
slightly sticky and very plastic wet; few
very fine roots; few very fine tubular
pores; many thick clay films on peds; 30
percent angular gravel; neutral; gradual
wavy boundary.

C—37 to 60 inches; reddish brown (2.5Y 5/4)
gravelly clay, reddish brown (2.5YR 4/4)
moist; many medium mottles of light red-
dish brown (2.5YR 6/4), reddish brown
(2.5YR 5/4), and pink (5YR 8/3), pink
(6YR 7/3) moist; massive; very hard
dry, very firm moist, slightly sticky and
very plastic wet ; very few very fine roots;
very few very fine tubular pores; 30 per-
cent angular gravel; common, rounded
soft masses of lime; neutral.

Rock fragments are sandstone, shale, and intrusive
igneous pebbles, cobbles, and stones. The Al horizon
has hue of 7.5YR or 10YR, value of 2 or 3 moist, and
chroma of 2 or 3 dry or moist. It is loam or sandy clay
loam that is about 5 to 10 percent rock fragments. The
B21t horizon has hue of 7.5YR through 2.5YR, value
of 4 or 5 dry and 3 or 4 moist, and chroma of 2 through
6 dry or moist. It is clay loam or clay that is about 5 to
30 percent rock fragments. The C horizon has hue of
2.5YR, 5YR, or 7.5YR and value of 4 or 5 dry. It is
clay, clay loam, or sandy clay that is about 20 to 35
percent rock fragments.

MS—Moreno-Cypher association, hilly. This mapping
unit is on mountain foot slopes at elevations of 8,000
to 9,000 feet. It is about 65 percent a Moreno loam that
has slopes of 5 to 15 percent and about 20 percent a
Cypher gravelly loam that has slopes of 10 to 25 per-
cent. The Moreno soil is on the lower parts of fans and
ridges. The Cypher soil is on ridgecrests.

About 15 percent of this mapping unit is included
areas of Brycan and Morval soils, Rock outcrop, and
Rutgb]e land. The Brycan soils are in narrow concave
drainageways. Morval soils are on fans and small valley
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fills. Rock outcrop and Rubble land are on ridgecrests
and very steep slopes.

Runoff is medium on both soils. Both soils have a
moderate hazard of water erosion and a slight hazard
of soil blowing.

This mapping unit is used for range, recreation,
homesites, woodland, wildlife habitat, and watershed.
Moreno soil in capability subclass VIe dryland, Moun-
tain Grassland range site. Cypher soil in capability sub-
class Vlle dryland, woodland suitability group 6d2.

Morval Series

The Morval series consists of deep, well drained soils
in wide mountain valleys. These soils formed in allu-
vium derived from shale, sandstone, and intrusive
rocks. Slopes are 1 to 5 percent. Elevation is 8,000 to
9,000 feet. The vegetation is blue grama, mountain
muhly, bottlebrush squirreltail, Kentucky bluegrass,
and western wheatgrass. Precipitation is 16 to 18
inches, the mean annual soil temperature is 44° to
47° F, and the frost-free season is less than 90 days.

In a representative profile, the surface layer is brown
clay loam about 6 inches thick. The subsoil is brown
clay loam and light brown silty clay loam about 23
inches thick. The substratum to a depth of 57 inches is
pink silty clay loam high in lime. Below this is brown
gravelly sandy clay loam. Soil reaction is mildly alka-
line in the surface layer and upper part of the subsoil
and moderately alkaline below.

The soil is moderately permeable. Available water
capacity is 9 to 12 inches. Effective rooting depth is
60 inches or more.

Morval soils are used for irrigated and dryland crops,
range, wildlife habitat, and watershed.

Representative profile of Morval clay loam in an area
of Morval-Moreno association, sloping, in Eagle Nest
225 feet west and 175 feet north of the center of the
junction of New Mexico State Highway 38 and U.S.
Highway 64:

A1—0 to 6 inches; brown (10YR 4/8) clay loam,
dark brown (10YR 3/3) moist; moderate
fine granular structure; slightly hard
dry, friable moist, slightly plastic wet;
many fine and very fine roots; many very
fine interstitial pores; mildly alkaline;
clear wavy boundary.

B1t—6 to 13 inches; brown (10YR 4/3) clay loam,
dark brown (10YR 3/8) moist; moderate
coarse prismatic structure parting to
strong coarse subangular blocky; hard
dry, friable moist, slightly plastic wet;
many fine and very fine roots; many very
fine tubular pores; few thin clay films on
peds; mildly alkaline; clear wavy bound-
ary.
to 21 inches; brown (7.5YR 5/4) clay
loam, dark brown (7.5YR 4/4) moist;
strong coarse prismatic structure parting
to moderate medium subangular and
angular blocky; hard dry, friable moist,
slightly sticky and plastic wet; common
fine, very fine, and medium roots; many
very fine tubular pores; many moderately
thick clay films on peds; 5 percent gravel;

B2t—13

moderately
boundary.
B3tca—21 to 29 inches; light brown (7.5YR 6/4)
silty clay loam, dark brown (7.5YR 4/4)
moist; weak coarse prismatic structure;
slightly hard dry, friable moist, slightly
sticky and plastic wet; common fine and
few medium roots; many very fine tubu-
lar pores; few thin clay films on peds;
5 percent gravel; strongly calcareous;
few fine threads and masses of lime;
moderately alkaline ; gradual wavy bound-

ary.

Cca—29 to 57 inches; pink (7.5YR 7/4) silty clay
loam, light brown (7.5YR 6/4) moist;
massive; slightly hard dry, friable moist,
slightly sticky and plastic wet; few fine
roots; many very fine tubular pores; 5
percent gravel ; strongly calcareous ; mod-
erately alkaline; abrupt wavy boundary.

IIB2t—57 to 60 inches; brown (7.5 5/4) gravelly
sandy clay loam, dark brown (7.5YR
4/4) moist; massive; slightly hard dry,
very friable moist, slightly sticky and
plastic wet; many very fine interstitial
pores; 50 percent gravel ; many thin clay
films on faces of peds and bridges be-
tween sand grains; strongly calcareous;
moderately alkaline.

Rock fragments are sedimentary and intrusive and
are pebbles or cobbles in size. They range from a trace
to 10 percent of the A horizon and from 5 to 25 percent
of the B and C horizons.

The A horizon has hue of 10YR to 7.5YR and chroma
of 2 or 8. It is clay loam or loam. The B1t horizon has
hue of 10YR to 7.5YR and chroma of 2 to 3. It is clay
loam or loam. The B2t horizon has hue of 10YR to
7.5YR, value of 5 to 6 dry and 4 to 5 moist, and chroma
of 3 to 4. It is clay loam or loam. The Cca horizon has
hue of 10YR to 7.5YR and 2.5Y, value of 6 through 8
dry and 5 through 7 moist, and chroma of 2 through 4.
It is silty clay loam to clay loam. The ITB2t horizon is
below a depth of 46 inches.

MT—Morval-Moreno association, sloping. This map-
ping unit is in wide mountain valleys at elevations of
8,000 to 9,000 feet. It is about 55 percent a Morval clay
loam that has slopes of 1 to 5 percent and 35 percent a
Moreno loam that has slopes of 8 to 30 percent. The
Morval soil is on the smoother and lower areas. The
Moreno soil is on the higher areas.

About 10 percent of this mapping unit is included
areas of Cypher, Brycan, and Frolic soils and Cumulic
Haplaquolls. The Cypher soils are on the higher areas
at the edges of the mapping unit. The Brycan and
Frolic soils and Cumulic Haplaquolls are on the
smoother positions adjacent to small drainageways.

Morval clay loam has medium runoff. The hazard of
water erosion is moderate, and the hazard of soil blow-
ing is slight.

Moreno loam has the profile described as representa-
tive of the series. Runoff is medium. The hazard of
water erosion is moderate, and the hazard of soil blow-
ing is slight.

This mapping unit is used for range, irrigated and
dryland crops, homesites, recreation, wildlife habitat,

alkaline; gradual wavy
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and watershed. Morval soil in capability unit IVe-2
irrigated, IVe-1 (RM) dryland; Mountain Grassland
range site. Moreno soil in capability subclass VIe dry-
land ; Mountain Grassland range site.

Mughouse Series

The Mughouse series consists of moderately deep,
well drained soils on hills and ridges. These soils formed
in residuum and colluvium derived from sandstone and
shale. Slopes range from 5 to 15 percent. Elevation is
6,400 to 7,500 feet. The vegetation is pinyon pine, one-
seed juniper, Gambel oak, blue grama, little bluestem,
and big bluestem. Precipitation is 14 to 17 inches, the
mean annual soil temperature is 47° to 53° F, and the
frost-free season is 130 to 160 days.

In a representative profile, the surface layer is brown
stony sandy clay loam about 4 inches thick. The subsoil
is brown and light brownish gray cobbly and gravelly
clay and cobbly sandy clay about 34 inches thick. Sand-
stone is at a depth of 38 inches. The soil is mildly alka-
line throughout.

The soil is slowly permeable, Available water capac-
ity is 3 to 5 inches. Effective rooting depth is 20 to 40
inches.

These soils are used for range, wildlife habitat, home-
sites, watershed, and recreation.

A representative profile of Mughouse stony sandy
clay loam in an area of Mughouse-Swastika complex,
about 3 miles west of Raton, or 1.6 miles west and 280
feet north of junction of New Mexico State Highway
555 and railroad tracks:

A1-—0 to 4 inches; brown (10YR 5/3) stony sandy
clay loam, dark brown (10YR 3/3) moist;
moderate fine granular structure; slightly
hard dry, friable moist, sticky and plastic
wet; many fine roots; many fine inter-
stitial pores; 15 percent sandstone stones
and cobbles; mildly alkaline; clear wavy
boundary,

B21t—4 to 9 inches; brown (7.5YR 5/4) cobbly
clay, dark brown (7.5YR 4/4) moist;
strong medium subangular blocky struc-
ture parting to strong fine angular
blocky; very hard dry, firm moist, sticky
and very plastic wet; many fine and
common medium roots; few fine tubular
pores; many moderately thick clay films
on peds and rock fragments; 5 percent
stones, 5 percent cobbles, and 5 percent
gravel; mildly alkaline; clear wavy
boundary.

B22t—9 to 26 inches; light brownish gray (2.5Y
6/2) gravelly clay, dark grayish brown
(2.5Y 4/2) moist; strong medium sub-
angular and angular blocky structure;
very hard dry, firm moist, sticky and very
plastic wet ; common fine and few medium
roots ; few fine tubular pores; many mod-
erately thick clay films on peds and rock
fragments; 5 percent cobbles and 20 per-
cent gravel; mildly alkaline; clear wavy
boundary.

B3—26 to 38 inches; light brownish gray (2.5Y
6/2) cobbly sandy clay, grayish brown

(2.5Y 5/2) moist; moderate medium sub-
angular blocky structure; very hard dry,
firm moist, slightly sticky and very plastic
wet; very few very fine roots; few fine
tubular pores; few pressure faces; 20
percent cobbles, 5 percent stones, and 5
percent gravel; noncalcareous; few fine
irregular filaments of lime on peds near
the lower boundary of the horizon ; mildly
alkaline; abrupt smooth boundary.
R—38 inches; sandstone.

Rock fragments are angular sandstone. Stones cover
3 to 25 percent of the surface. Reaction is mildly alka-
line or moderately alkaline throughout. The A1 horizon
has hue of 7.5YR or 10YR, value of 3 or 4 moist, and
chroma of 2 or 3 dry and moist. It is loam, sandy loam,
or sandy clay loam. It is 15 to 30 percent stones and
cobbles. The B21t horizon has hue of 7.5YR, 10YR or
2.6Y, value of 5 or 6 dry and 4 or 5 moist, and chroma
of 2 through 4 dry and moist. It is clay, silty clay, or
sandy clay. It is 5 to 25 percent gravel, 5 to 15 percent
cobbles, and 5 to 20 percent stones. The total content of
rock fragments is 15 to 35 percent.

The B21t horizon is not present in all pedons. In
some pedons gypsum or lime has accumulated on rock
faces and between peds near the bedrock. Depth to bed-
rock is 20 to 40 inches.

Mu—Mughouse-Swastika complex. This mapping
unit is on foothills at elevations of 6,400 to 7,500 feet.
It is about 50 percent a Mughouse stony sandy clay
loam that has slopes of 5 to 15 percent and about 35
percent a Swastika silt loam that has slopes of 3 to 5
percent. The Mughouse soil is on the sides of low ridges.
The Swastika soil is on the tops of low ridges.

About 15 percent of this unit is included areas of
Berthoud and Mion soils, a soil that is similar to the
Mughouse soil but is stony throughout, and Rock out-
crop. The Berthoud soil is in small valleys. The Mion
soil is in short steep areas. The soil similar to Mug-
house soil is in short steep areas of the Mughouse soil.
Rock outcrop is sandstone or shale. It occurs through-
out the unit.

Mughouse stony sandy clay loam has the profile
described as representative of the series. Runoff is
medium. Water erosion is a moderate hazard. The
hazard of soil blowing is slight.

Swastika silt loam has a profile similar to the one
described as representative of the series, but it is
slightly finer textured in the subsoil. Runoff is medium.
Water erosion is a moderate hazard. The hazard of soil
blowing is moderate.,

This mapping unit is used for range, wildlife habitat,
recreation, homesites, and watershed. Capability sub-
class VIe dryland. Mughouse soil in Hills range site,
Swastika soil in Loamy range site.

Oro Grande Series

The Oro Grande series consists of shallow and very
shallow, well drained soils on hills and mountainsides.
They formed in residuum derived from intrusive rocks.
Slopes are 3 to 50 percent. Elevation is 6,500 to 8,500
feet. The vegetation is blue grama, little bluestem, loco,
pinyon pine, one-seed juniper, and Rocky Mountain
Juniper. Precipitation is 14 to 18 inches, the mean
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annual soil temperature is 47° to 53° F, and the frost-
free season is 120 to 150 days.

In a representative profile, the surface layer is dark
grayish brown gravelly loam about 11 inches thick.
The depth to intrusive bedrock is 11 inches. Soil reac-
tion is neutral.

The soil is moderately permeable. Available water
capacity is 1 to 2 inches. Effective rooting depth is 7
to 20 inches.

Oro Grande soils are used for range and watershed.

Representative profile of Oro Grande gravelly loam
in an area of Oro Grande-Tafoya association, 760 feet
west and 2,260 feet south of the northeast corner of
sec. 32, T. 27 N, R. 26 E.

A11—0 to 6 inches; dark grayish brown (10YR
4/2) gravelly loam, very dark grayish
brown (10YR 3/2) moist; moderate
coarse granular structure; soft dry, fri-
able moist, slightly plastic wet; many fine
and very fine roots; many fine interstitial
pores; 35 percent gravel, cobbles, and
stones; neutral; clear wavy boundary.

A12—6 to 11 inches; brown (10YR 4/3) gravelly
loam, dark brown (10YR 3/3) moist;
weak coarse granular structure; slightly
hard dry, friable moist; many fine and
very fine roots; common fine interstitial
pores; 70 percent gravel, cobbles, and
stones; neutral ; abrupt smooth boundary.

R—11 inches; intrusive rock weathered in upper
few inches.

Rock fragments are intrusive pebbles, cobbles, and
stones and are 35 to 70 percent of the profile. The pro-
file has hue of 7.5YR or 10YR, value of 4 or 5 dry and
2 or 3 moist, and chroma of 2 or 3. It is gravelly loam,
gravelly sandy loam, cobbly loam, or very stony loam.
Rock fragments cover 10 to 40 percent of the surface.
The depth to bedrock is 7 to 20 inches.

OG—Oro Grande-Meloche association, steep. This
mapping unit is on mountainsides at elevations of 7,000
to 8,500 feet. It is about 40 percent an Oro Grande very
stony loam that has slopes of 25 to 50 percent and 35
percent a Meloche stony silty clay loam that has slopes
of 15 to 45 percent. The Oro Grande soil is on ridgetops.
The Meloche soil is on side slopes on all exposures.

About 15 percent of this mapping unit is included
areas of Rock outerop, and about 10 percent is included
areas of Deacon, Laporte, and Mion soil. The rock out-
crop is on escarpments and dikes along the crests of
ridges and on steep flows of about an acre or less in
size. The Laporte soil is on low ridges. The Mion soil is
on the sides of hills.

Oro Grande very stony loam has a profile similar to
the one described as representative of the series, but it
has a very stony surface layer. Runoff is rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is slight.

Meloche stony silty clay loam has the profile described
as representative of the series. Runoff is rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is slight.

This mapping unit is used for range, wildlife habitat,
recreation, and watershed. Oro Grande soil in capability
subclass VIIs dryland, Breaks range site. Meloche soil
in capability subclass VIIe dryland, Breaks range site.

OT—Oro Grande-Tafoya association. This mapping
unit is on hills at elevations of 6,500 to 7,700 feet.
Slopes are 9 to 50 percent. This unit is about 55 percent
an Oro Grande gravelly loam that has slopes of 9 to 50
percent and about 80 percent a Tafoya stony silt loam
that has slopes of 9 to 45 percent. The Oro Grande soil
is on the hilltops and low ridges. The Tafoya soil is on
the hillsides.

About 15 percent of this mapping unit is included
areas of Deacon, La Brier, and Manzano soils and Rock
outcrop. The Deacon soil is on small alluvial fans. The
La Brier and Manzano soils are on flood plains. Rock
outcrop occurs throughout the mapping unit.

Oro Grande gravelly loam has the profile described
as representative of the series. Runoff is rapid. The
hazard of water erosion is high, and the hazard of soil
blowing is slight.

Tafoya stony silt loam has the profile described as
representative of the series. Runoff is rapid. The hazard
of water erosion is moderate, and the hazard of soil
blowing is slight.

This mapping unit is used for range, wildlife habitat,
recreation, and watershed. Oro Grande soil in capability
subclass VIIs dryland, Breaks range site. Tafoya soil
in capability subclass VIIe dryland, Breaks range site.

Partri Series

The Partri series consists of deep, well drained soils
on uplands. These soils formed in alluvium and eolian
material derived from sandstone. Slopes are 0 to 3 per-
cent. Elevation is 6,000 to 7,000 feet. The vegetation is
blue grama, sand dropseed, and broom snakeweed.
Precipitation is 14 to 17 inches, the mean annual soil
temperature is 47° to 53° F, and the frost-free season
is 130 to 160 days.

In a representative profile, the surface layer is dark
grayish brown silt loam about 3 inches thick. The sub-
soil is dark grayish brown and brown silty clay loam
and silty clay about 26 inches thick. The substratum is
brown clay loam. Soil reaction is slightly acid in the
surface layer, slightly acid and neutral in the subsoil,
and mildly alkaline in the substratum.

The soil is slowly permeable. Available water capac-
ity is 9 to 10 inches. Effective rooting depth is 60 inches
or more,

Partri soils are used for range, wildlife habitat,
recreation, and watershed. They are mapped only with
Carnero soils.

Representative profile of Partri silt loam in an area
of Carnero-Partri association 850 feet south and 50
%eg’z\‘ﬁsfs of the northeast corner of sec. 9, T. 26 N,,

A1—0 to 3 inches; dark grayish brown (10YR
4/2) silt loam, very dark grayish brown
(10YR 3/2) moist; moderate fine gran-
ular structure; slightly hard dry, friable
moist, slightly sticky and slightly plastic
wet ; many fine and very fine roots; many
fine interstitial and few fine tubular
pores; slightly acid; clear smooth bound-

ary. |

B1t—3 to 9 inches; dark grayish brown (10YR
4/2) silty clay loam, very dark grayish
brown (10YR 3/2) moist; weak fine sub-
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angular blocky structure; hard dry, firm
moist, slightly sticky and plastic wet;
many fine and very fine roots; many fine
and few medium tubular pores; slightly
acid; clear smooth boundary.

to 14 inches; brown (10YR 4/3) silty
clay, dark brown (10YR 3/8) moist;
moderate coarse prismatic structure part-
ing to strong medium angular blocky;
very hard dry, very firm moist, slightly
sticky and very plastic wet; common fine
and very fine roots; common fine tubular
pores; common thin clay films on peds;
slightly acid; clear smooth boundary.

B22t—14 to 29 inches; brown (7.5YR 5/4) silty
clay loam, brown (7.5YR 4/4) moist;
strong medium angular blocky structure;
very hard dry, very firm moist, slightly
sticky and very plastic wet; common fine
and very fine roots; few fine tubular
pores; many thick clay films on peds;
neutral; gradual smooth boundary.

Clca—29 to 43 inches; brown (7.5YR 5/4) clay
loam, brown (7.5YR 4/4) moist; mod-
erate medium subangular blocky struc-
ture; hard dry, firm moist, slightly sticky
and plastic wet; few fine and very fine
roots; few fine tubular pores; 10 percent
gravel; slightly calcareous; 30 percent of
surface area has fine irregular filaments
of lime; mildly alkaline; gradual smooth
boundary.

C2—43 to 60 inches; brown (7.5YR 5/4) clay
loam, brown (7.5YR 4/4) moist; massive;
hard dry, firm moist, slightly sticky and
plastic wet; very few very fine roots;
common fine tubular pores; 10 percent
gravel; slightly calcareous; mildly alka-
line.

The A1l horizon has hue of 7.5YR or 10YR, value of
4 or b dry, and chroma of 2 or 8 dry and moist. It is
silt loam or loam. The B2t horizon has hue of 7.5YR
or 10YR, value of 4 or 5 dry and 3 or 4 moist, and
chroma of 2 through 4 dry and 3 or 4 moist. It is silty
clay, clay, or silty clay loam. The Clca horizon has hue
of 7.5YR or 10YR and chroma of 3 or 4 dry and moist.
The C2 horizon has hue of 10YR or 7.5YR. The C
horizon is 0 to 20 percent rock fragments.

B21t—9

Penrose Series

The Penrose series consists of shallow, well drained
soils on hills, ridges, and mesatops. These soils formed
in residuum derived from limestone and interbedded
limy earths. Slopes are 0 to 9 percent. Elevation is
5,800 to 7,500 feet. The vegetation is blue grama, side-
oats grama, hairy grama, pinyon pine, and one-seed
juniper. Precipitation is 14 to 17 inches, the mean
annual soil temperature is 47° to 53° F, and