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and Water Conservation District.

Major fieldwork for this soil survey was done in the period 1961-67. Soil names and descriptions were
approved in 1969, Unless otherwise indicated, statements in the publication refer to conditions in the Area
in 1967. This survey was made cooperatively by the Soil Conservation Service and the New Mexico Agri-
cultural Experiment Station. It is part of the technical assistance furnished to the Canadian River Soil

Either enlarged or reduced copies of the soil map in this publication can be made by commercial
photographers, or they can be purchased on individual order from the Cartographic Division, Seoil Con-
servation Service, United States Department of Agriculture, Washington, D.C. 20250.

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 structures;
and in judging the suitability of tracts of land
for farming, industry, and recreation.

Locating Soils

All the soils of the Tucumecari Area, New
Mexico, Northern Quay County, are shown on
the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered 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 out-
side and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used to
find information. This guide lists all the soils
of the Area in alphabetic order by map symbol
and gives the capability classification of each.
It also shows the page where each soil is de-
seribed and the pa%e for the capability unit,
range site, and wildlife habitat group in which
the soil has been placed.

Individual colored maps showing the relative
suitability or degree of Il)imitation of soils for
many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitability.
For example, soils that have a slight limitation

for a given use can be colored green, those with
a moderate limitation can be colored yellow,
antii those with a severe limitation can be colored
red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the capability units and the range
sites. They can also refer to the section “Use
of the Soils for Woodland and Windbreaks”
where the soils of the county are grouped ac-
cording to their suitability for windbreaks.

Game managers, sportsmen, and others can
find information about soils and wildlife in
the section “Use of the Soils for Wildlife.”

Ranchers and others can find, under “Use of
the Soils for Range,” groupings of the soils
according to their suitability 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, streets and parking lots,
excavations, landscapes, and recreation areas
in the section “Use of the Soils for Community
and Recreational Development.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables that
contain test data, estimates 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 the Tucumecari Area may be
especially interested in the section “General
Soil Map,” where broad patterns of soils are
described. They may also be interested in the
information about the Area given at the be-
ginning of the publication and in the section
“General Nature of the Area.”

Cover: Montoya clay loam is in the foreground and Rough
broken and stony land, steep, is in the background.
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MEXICO AGRICULTURAL EXPERIMENT STATION

HE TUCUMCARI AREA is in the northern three-

fourths of Quay County, New Mexico ;ﬁg. 1). It is
bordered by Union County and Harding County on the
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Figure 1.—Location of Tucumcari Area in New Mexico.

north, by Guadalupe County and San Miguel County on
the west, by the Southern High Plains escarpment and
a part of Curry County on the south, and by Oldham
County, Deaf Smith County, and Hartley County in Texas
on the east. The Area has a total of 1,412,120 acres, or
approximately 2,206 square miles. This includes all of
the Canadian River drainage basin in Quay County and
the sloping upland areas of the High Plains north of the
Canadian River. Elevation ranges from about 3,600 feet
at the Canadian River and the Texas State line, to about
5,300 feet at the tops of mesas. '

Tucumeari, the county seat, had a population of 7,189
in 1970. The town is a terminal point for the Southern
Pacific and Rock Island Railroads. Other communities
within the survey area are Logan, Montoya, Nara Visa,
Norton, Porter, Quay, and San Jon. Two Federal high-
ways, U.S. 54 and Interstate 40, traverse in a general east-
west, direction through the Area. Sections of six State
Highways, Nos. 18, 39, 88, 93, 104, and 392, are also in the
survey area.

About 85 percent of the land is range, and the rest is
cropland. About 6 percent of the cropland is in irrigated
crops, and about 9 percent is in dryfarmed crops. The
principal irrigated crops grown are alfalfa, cotton, grain
sorghum, and wheat. Other irrigated crops grown are
silage corn, truck crops, and melons. The principal dry-
farmed crops are wheat, grain and forage sorghum, and
broomcorn.

One artificial reservoir, Ute Reservoir, 1s in the Area.
This reservoir was formed by a dam that was built just
below the confluence of Ute Creek with the Canadian
River. It is a good recreation site for both local residents
and tourists. Several natural, wet-weather lakes are also in
the survey area. The largest and best known of these are
Tucumecari Lake and Hudson Lake.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in the Tucumcari Area, where they are located,
and how they can be used. The soil scientists went into
the Area knowing they likely would find many soils they
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2 SOIL SURVEY

had already seen and perhaps some they had not. They
observed the steepness, length, and shape of slopes, the
size and speed of streams, the kinds of native plants or
crops, the kinds of rock, and many facts about the soils.
They dug or bored 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 the 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 (10).2 )

Soils that have profiles almost alike make up a soil
series. Iixcept 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. Tucumecari,
Redona, and Tivoli, for example, are the names of three
soil series in the Tucumcari Area. All the soils in the
United States having the same series name arc essen-
tially alike in those characteristics 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 characteristic
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 manage-
ment. FFor example, Redona fine sandy loam, 0 to 3 per-
cent slopes, is one of several phases within the Redona
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 pho-
tographs show roads, buildings, field borders, trees, and
other details that help in drawing boundaries accurately.
The soil map in the back of this publication was pre-
pared from the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and ranches, a map-
ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show on
such a map all the small, scattered bits of soil of some
other kind that have been seen within an area that is domi-
nantly 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 the Tucumcari Area: soil complexes, soil associa-
tions, 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. FEach area of a
complex contains some of each of the two or more domi-

1Ttalic numbers in parentheses refer to Literature Cited, page
91.

nant 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. Bascom-Potter loams, 1 to 9 percent
slopes, 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 justi-
fied. There is a considerable degree of uniformity in pat-
tern and relative extent of the dominant soils, but the
soils may differ greatly one from another. The name of
an association consists of the names of the dominant
soils joined by a hyphen. Springer-Amarillo association
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. Lacita silt loam and Gullied
land is an undifferentiated soil group in this survey area.

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. Rock land is a land
type in this survey area,

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 kind
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 kind of soil. Yields under defined management are
estimated for all the soils.

Soil scientists observe how soils behave when used as a
growing place for native and cultivated plants, and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permeability
of the soil or a high water table. They see that streets,
road pavements, and foundations for houses are cracked
on a named kind of soil and they relate this failure to
the high shrink-swell potential of the soil material.
Thus, they use observation and knowledge of soil proper-
ties, together with available research data, to predict
limitations or suitability of soils for present and poten-
tial 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, agrono-
mists, engineers, and others. They then adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-
date-knowledge of the soils and their behavior under
current methods of use and management.
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Soil Survey Intensities

The Tucumecari Area, New Mexico, Northern Quay
County soil survey required mixed mapping intensities
to meet expected uses (fig. 2).

The irrigated cropland and urban areas around the
town of Tucumecari were mapped at a high intensity of
detail, and the dryfarmed cropland and rangeland were
mapped at a medium intensity of detail. The mapping
units that are soil associations or land types were sur-
veyed mostly at medium intensity. These and other map-
ping units surveyed at medium intensity are less homo-
geneous than the mapping units surveyed at high
intensity.

The soil symbol indicates the intensity of mapping. A
soil mapped at high intensity is identified by a symbol
consisting of a captail letter and a small letter. A soil
mapped at medium intensity is identified by a symbol
consisting of two capital letters.

The Guide to Mapping Units at the back of this soil
survey is in two parts. One is for units mapped at high
intensity, and the other for units mapped at medium
intensity. For example, Redona loam, 0 to 1 percent
slopes, was mapped at high intensity and is in that part
of the Guide. Redona fine sandy loam, 0 to 3 percent
slopes, was mapped at medium intensity and is in the
other part. Redona loamy fine sand, 0 to 3 percent slopes,
was mapped at both intensities and is in both parts.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in the Tucumcari Area. A
soil association is a landscape that has a distinctive pro-
portional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may occur in another, but in a different pattern.

A map showing soil associations is unseful to people
who want a general idea of the soils in an area, who
want to compare different parts of an area, or who want
to know the location of large tracts that are suitable for
a certain kind of land use. Such a map is a useful gen-
eral guide in managing a watershed, a wooded tract, or a
wildlife area, or in planning engineering works, recrea-
tional facilities, and community developments. It is not a
suitable map for planning the management of a farm or
field, or for selecting the exact location of a road, build-
ing, or similar structure, because the soils in any one
association ordinarily differ in slope, depth, stoniness,
drainage, and other characteristics that affect their man-
agement.

The soil associations in the Tucumcari Area do not in
every case join the soil associations in Harding County,
New Mexico. The Mansker-Portales association, Amarillo
association, and Springer-Tivoli-Amarillo association in
Harding County join with the Amarillo-Springer asso-
ciation and Tivoli-Springer-Dune land association in the
Tucumcari Area. The soils correlated in the Mansker-
Portales association in Harding County are of minor
extent along the county line in the Tucumcari Area. The
percentage composition of the various soils in other soil

associations are reflected in name changes between the
Tucumeari Area and Harding County.

Twelve soil asscociations are in the Tucumcari Area.
Four of these are in the Southern High Plains Land
Resource Area (2) where the soils are used mostly for
range and dryfarmed crops. Seven of them are made up
mostly of soils in the Pecos-Canadian Plains and Valleys
Land Resource Area. In three of these seven associations,
the soils are used mostly for range and irrigated crops.
In the other four, they are used mostly for range. The
only other association in the Area is made up mostly of
rocky or stony land types and is in both the Southern
High Plains and Pecos-Canadian Plains and Valleys
Land Resource Areas. The land types in this association
are used mostly for range.

The soil associations and the groups of soil associa-
tions in the Tucumecari Area are discussed in the follow-
ing pages. The terms for texture used in the title of the
associations apply to the texture of the surface layer.
For example, in the title of association 1, the word
“sandy” refers to the surface layer.

Areas Dominated by Soils of the Southern
High Plains; Mainly Used for Range
and Dryfarmed Crops

The soils in this group are mostly in the northeastern
part of the Tucumeari Area, at elevations ranging from
3,800 to 4,800 feet. These soils formed under mid and tall
grasses, forbs, and shrubs in mixed, loamy to sandy, old
alluvium reworked in places by wind.

1. Amarillo-Springer association

Nearly level to gently rolling, deep, sandy and loamy soils
on uplands

This association consists of well-drained soils that
formed in wind-reworked alluvium. Slopes are 0 to 9
percent. The vegetation is mixed mid and tall grasses,
shrubs, and forbs. Elevation ranges from 3,800 to 4,800
fect. The average annual precipitation is 14 to 17 inches,
and the average annual air temperature is 57° to 60° F.
The frost-free season is 180 to 195 days.

This association makes up about 17 percent of the
survey area. About 50 percent of the association is
Amarillo soils, and about 30 percent is Springer soils.
Minor soils make up the other 20 percent. The minor
soils in this association are mainly the Brownfield,
Bascom, and Gomez soils.

Amarillo soils are nearly level to gently sloping or
gently undulating. They have a surface layer of reddish-
brown fine sandy loam or loamy fine sand. The subsoil 18
reddish-brown sandy clay loam and yellowish-red heavy
fine sandy loam, and the substratum is pink sandy clay
loam that has a high content of lime.

Springer soils are dominantly gently undulating or
gently rolling. They have a surface layer of reddish-
brown loamy fine sand. The subsoil is reddish-brown fine
sangy loam, and the substratum is reddish-brown loamy
sand.

The soils of this association are used for range, as
wildlife habitat, for watershed, and for dryfarmed
crops. Water is mostly pumped by windmills and kept in
stock tanks.
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Figure 2.—Land use and survey intensities in Tucumcari Area: 1. Urban areas and major areas of irrigated cropland—high
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Wildlife on the soils of this association consists of
quail, mourning dove, antelope, rabbit, prairie dog, skunk,
porcupine, and such predators as coyote, red fox, and
bobcat.

The major dryfarmed crops grown on these soils are
grain and forage sorghum and broomcorn.

The hazard of water erosion is slight, and the hazard
of soil blowing is moderate to severe on these soils.
Maintaining maximum plant cover, or a roughened sur-
face layer, helps to control soil blowing. These are essen-
tial practices in some areas of this association.

2. Bascom-Potter association

Nearly level to gently sloping, deep loamy soils and gently
rolling or strongly sloping, loamy soils that are shallow
to cemented caliche; on uplands

This association consists of well-drained soils that
formed in calcareous sediment or beds of caliche. Slopes
are 0 to 9 percent. The vegetation is mixed mid and tall
grasses and shrubs. Elevation ranges from 3,800 to 4,800
feet. The average annual precipitation is 13 to 17 inches,
and the average annual air temperature is 57° to 60° F.
The frost-free season is 180 to 195 days.

This association makes up.about 4 percent of the
survey area. About 40 percent of the association is
Bascom soils, and about 35 percent is Potter soils. Minor
soils make up the other 25 percent. The minor soils n
this association are the Olton, Amarillo, Springer, Ima,
Quay, and Tucumecari.

Bascom soils are dominantly nearly level to gently
sloping. They have a surface layer of brown and light-
brown fine sandy loam that is calcareous. The underlying
layer is pinkish-gray very gravelly fine sandy loam and
the substratum is white fine sandy loam and pale-red
loam having a high content of lime.

Potter soils are dominantly gently rolling or strongly
sloping. They have a surface layer of brownish-gray
loam over fractured cemented caliche at a depth of 6 to
10 inches.

The soils of this association are used for range, as
wildlife habitat, and for watershed. A limited acreage of
Olton soils is in dryfarmed crops; however, success of
these crops is somewhat uncertain because of limited
rainfall. Areas of Bascom and Potter soils in this asso-
ciation are used as a source of material for commercial
roadfill.

Water comes mostly from runoff or is pumped by
windmills and kept in storage tanks.

Wildlife on these soils consists mostly of quail, dove,
antelope, rabbit, and common predators.

The hazard of erosion is moderate on the soils of this
association.

3. Tivoli-Springer-Dune land association
Undulating to hilly, deep, sandy soils onuplands

This association consists of well-drained to excessively
drained soils that formed in wind-worked alluvium on
the High Plains. Slopes are 1 to 25 percent. The vegeta-
tion is mostly mixed mid and tall grasses and shrubs;
however, most areas of Dune land in the association are
without vegetation. Elevation ranges from 4,000 to 4,800

feet. The average annual precipitation is 14 to 17 inches,
and the average annual air temperature is 57° to 60° F.
The frost-free season is 180 to 195 days.

This association makes up about 6 percent of the
survey area. About 50 percent of the association is Tivoli
soils, about 20 percent is Springer soils, and about 20
percent is Dune land. Minor soils make up the other 10
percent. The minor soils in this association are the
Amarillo, Brownfield, Gallegos, and Gomez.

Tivoli soils are rolling to hilly. They have a surface
layer of light-brown fine sand and underlying layers of
reddish-yellow to pink fine sand.

Springer soils are undulating. They have a surface
layer of reddish-brown loamy fine sand. The subsoil is
reddish-brown fine sandy loam, and the substratum is
reddish-brown loamy sand.

Dune land is rolling to hilly. This land type consists
of accumulations of medium and fine sand that are
moved about by wind.

The soils of this association are used for range and
for wildlife habitat. Some blown-out areas are fair to
good recreation sites, mostly for picnic grounds.

Most of the water is pumped by windmills and kept in
steel storage tanks. Also, because of little or no runoff,
this association is a good catchment area for rainfall. It
returns maximum amounts of moisture to underground
storage.

Wildlife on the soils of this association consists of
game birds, antelope, rabbits, and rodents.

The hazard of soil blowing is severe on these soils.
Careful management of livestock on areas used for range
is essential in controlling this hazard.

4. Amarillo-Ima association

Nearly level to gently sloping or gently undulating, deep,
loamy soils on uplands and alluvial fans

This association consists of well-drained soils that
formed in mixed alluvium. Slopes are 0 to 5 percent.
The vegetation is mid and tall grasses, forbs, and shrubs.
Elevation ranges from 3,800 to 4,600 feet. The average
annual precipitation is 13 to 17 inches, and the average
annual air temperature is 57° to 60° F. The frost-free
season is 180 to 195 days.

This association makes up about 6 percent of the
survey area. About 55 percent of the association is
Amarillo soils, and about 20 percent is Ima soils. Minor
soils make up the other 25 percent. The minor soils in
this association are the Bascom, Springer, Brownfield,
Gomez, Los Tanos, and Minneosa.

Amarillo soils are nearly level to gently sloping and
are on smooth topography. They have a surface layer of
reddish-brown fine sandy loam. The subbsoil is reddish-
brown sandy clay loam and yellowish-red heavy fine
sandy loam, and the substratum is pink sandy clay loam
that has a high content of lime.

Ima soils are gently sloping to gently undulating.
They have a surface layer of reddish-brown sandy loam
and fine sandy loam. The subsoil is light reddish-brown
fine sandy loam, and the substratum is reddish-yellow
very fine sandy loam.

The soils of this association are used for range, as
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wildlife habitat, and for watershed. The Amarillo soils
are also used for dryfarmed crops.

Ranches and farms are medium sized. Carrying capac-
ities and water supplies are moderate. Water is mostly
pumped by windmills and kept in stock tanks, or it
comes from runoff and is kept in ranch ponds formed by
ea_rlthen dams. Runoff is mostly from the gently sloping
soils.

Wildlife on the soils of this association consists mostly
of antelope, scaled quail, and mourning dove.

The major dryfarmed crops grown on these soils are
grain and forage sorghum and broomcorn.

The hazard of soil blowing is moderate on cropland or
on range that is in poor condition. Maintaining maxi-
mum plant cover on areas used for range and using
practices that conserve soil and water on dryfarmed
cropland are ways of helping to control soil blowing.

Areas Dominated by Rocky or Stony Land
Types; Mainly Used for Range

The land types in this group are along breaks of the
Canadian River and escarpments between the High
Plains uplands and the lower lying valleys. These land
types are at elevations ranging from 3,600 to 5,000 feet.
Vegetation is short and mid grasses, shrubs, and juniper.
Only one association is in this group. It is in the south-
ern and north-central parts of the Tucumeari Area.

5. Rock land-Rough broken and stony land
association

Hilly to very steep, very shallow and shallow, rocky and
stony land types

This association consists of areas of steep and very
steep canyon walls adjacent to the Canadian River and
steep to very steep escarpments between the High Plains
uplands and the lower valleys. Slopes are 9 to 80 per-
cent. The vegetation is short and mid grasses, shrubs,
and juniper. Elevation ranges from 3,600 to 5,000 feet.
The average annual precipitation is 13 to 17 inches, and
the average annual air temperature is 57° to 60° F. The
frost-free season is 180 to 195 days.

This association makes up about 12 percent of the
survey area. About 60 percent of the association is Rock
land, and about 15 percent is Rough broken and stony
land. Minor soils make up the other 25 percent. The
minor soils in this association are the Gallegos, Latom,
Los Tanos, Canez, and Ima.

Rock land is steep to very steep. This land type con-
sists of sandstone and caliche outcrops and stony soils
that are very shallow to shallow over bedrock. The areas
of this land type include many deep canyons.

Rough broken and stony land is hilly to steep. This
lar_ld type consists of shale breaks, stone-covered, sloping
soils, remnants of eroded terraces, and short alluvial
fans. The areas of this land type are dissected by numer-
ous gullies.

The land types and soils of this association are used
for range, as wildlife habitat, for watershed, and for rec-
reation,

_Ranches are medium sized to large. Carrying capaci-
tles are low, and water supplies are limited. Water is

mostly from developed springs. It is kept in ranch ponds
in the small canyons of this association.

Wildlife in the areas of this association consists mostly
of deer. Some areas afford good protection to animals, both
wildlife and livestock, during severe storms.

Indian ruins and artifacts can be found throughout all
parts of this association. Ute Reservoir in the association
1s a good recreation site, mostly for fishing, boating, and
swimming.

The hazard of water erosion is severe on range that is
in poor condition. Maintaining maximum plant cover
and constructing properly designed stock trails on areas
used for range are ways of helping to control this
hazard.

Areas Dominated by Soils of the
Pecos-Canadian Plains and Valleys;
Mainly Used for Range and Irrigated Crops

The soils in this group are mostly in the southern part
of the Tucumcari Area at elevations ranging from 3,800
to 4,800 feet. These soils formed under short, mid, and
tall grasses, forbs, and shrubs in sandy to clayey alluvium.

6. Quay-Montoya-Lacita association

Nearly level to strongly sloping, deep, loamy soils on allu-
vial fans, low terraces, and flood plains

This association consists of well-drained soils that
formed in alluvium derived principally from red-bed
material. Slopes are 0 to 9 percent. The vegetation is
short and mid grasses, forbs, and shrubs. Elevation
ranges from 3,800 to 4,800 feet. The average annual pre-
cipitation is 13 to 16 inches, and the average annual air
temperature is 57° to 60° F. The frost-free season is 180
to 195 days.

This association makes up about 22 percent of the
survey area. About 30 percent of the association is Quay
soils, 25 percent is Montoya soils, and 15 percent is
Lacita soils. Minor soils make up the other 30 percent.
The minor soils in this association are the Kinkead, Ima,
La Lande, Redona, Canez, Toyah, San Jon, and Los
Tanos.

Quay soils are nearly level to strongly sloping and are
on upland alluvial fans. They have a surface layer of
reddish-brown and light reddish-brown loam. The subsoil
is light reddish-brown and reddish-brown clay loam, and
the substratum is light-brown and pinkish-gray clay
loam that has a high content of lime.

Montoya soils are nearly level to gently sloping and
are on channeled flood plains and low terraces. They
have a surface layer of reddish-brown clay loam. The
subsoil and the substratum are reddish-brown clay.

Lacita soils are nearly level to gently sloping and are
on upland alluvial fans. They have a surface layer of
light reddish-brown silt loam over a layer of reddish-yel-
low silt loam. The substratum is light reddish-brown,
reddish-brown, and pink heavy silt loam to silty clay
loam.

The soils of this association are used for range and as
wildlife habitat. They are also used for watershed and
irrigated crops.

Ranches are large, and carrying capacities are moder-



TUCUMCARL AREA, NEW MEXICO 7

ate. Water supplies are limited. Water for livestock is
pumped by windmills and kept in stock tanks, or it
comes from runoff and is kept in ranch ponds formed by
earthen dams. Runoff comes mostly from the strongly
sloping Quay soils and gullied areas of the Montoya and
Lacita soils. Water for irrigation comes by gravity flow
from Conchas Reservoir, about 30 miles northwest of
Tucumecari in San Miguel County.

Wildlife on the soils of this association consists of ante-
lope, scaled quail, mourning dove, and some waterfowl.

Irrigated cotton, alfalfa, grain sorghum, and wheat
argl grown principally on Quay, Montoya, and Lacita
soils.

The hazard of soil blowing is moderate on cropland or
on range that is in poor condition. The hazard of water
erosion is moderate to severe. Maintaining maximum
plant cover on areas used for range and using practices
that conserve soil and water on Irrigated cropland are
ways of helping to control erosion. Properly planned
irrigation systems on cropland help to conserve both soil
and moisture.

This association has gullying and soil piping in places,
mostly in the Montoya and Lacita soils.

7. Ima-Tucumcari association

Nearly level to gently undulating or gently sloping, deep,
loamy soils on alluvial fans

This association consists of well-drained soils that
formed in alluvium derived from red-bed material.
Slopes are 0 to 5 percent. The vegetation is short, mid,
and tall grasses, forbs, and shrubs. Elevation ranges from
3,800 to 4,600 feet. The average annual precipitation is
13 to 16 inches, and the average annual air temperature
is 57° to 60° F. The frost-free season is 180 to 195 days.

This association makes up about 4 percent of the
survey area. About 55 percent of the association is Ima
soils, and about 20 percent is Tucumcari soils. Minor
soils make up the other 25 percent. The minor soils in
this association are the Lacita, La Lande, Kinkead, Los
Tanos, and Bascom.

Ima soils are gently sloping to gently undulating and
are on alluvial fans. They are calcareous throughout and
have a surface layer of reddish-brown sandy loam and
fine sandy loam. The subsoil is light reddish-brown fine
sandy loam, and the substratum is reddish-yellow very
fine sandy loam.

Tucumecari soils are nearly level to gently sloping and
are on concave alluvial fans. They are calcareous
throughout, and have a surface layer of reddish-brown
clay loam. The subsoil is reddish-brown heavy clay loam
and heavy silty clay loam, and the sustratum is reddish-
brown silty clay loam.

The soils of this association are used for range, as
wildlife habitat, and for watershed. A small acreage is
in irrigated crops.

Ranches are medium sized. Carrying capacities are
moderate, and water supplies are limited. In areas of Ima
soils, water is mostly pumped by windmills and kept in
stock tanks. In areas of Tucumecari soils, water comes
from runoff and is kept in ranch ponds formed by
earthen dams. Water for irrigation comes by gravity
flow from Conchas Reservoir, about 30 miles northwest
of Tucumeari in San Miguel County.

Wildlife on the soils of this association consists mostly
of antelope, scaled quail, and mourning dove.

Trrigated cotton, alfalfa, and grain gsorghum are
grown mostly on Tucumecari soils.

The hazard of soil blowing is severe on range that is
in poor condition. Maintaining maximum plant cover on
areas used for range helps to control this hazard. Prop-
erly designed irrigation systems help to conserve both
soil and moisture on irrigated cropland.

8. Redona-Canez association

Nearly level to strongly sloping, deep, loamy and sandy
soils on alluvial fans, terraces, and valley sides

This association consists of well-drained soils that
formed in old alluvium modified in places by wind.
Slopes are 0 to 9 percent. The vegetation is mid and tall
grasses, forbs, and shrubs. Elevation ranges from 4,000
to 4,600 feet. The average annual precipitation is 13 to
16 inches, and the average annual air temperature is 57°
to 60° F. The frost-free season is 180 to 195 days.

This association makes up about 11 percent of the
survey area. About 55 percent of the association is
Redona soils, and about 15 percent is Canez soils. Minor
soils make up the other 30 percent. The minor soils in
this association are the Quay, Ima, Tucumcari, Bascom,
Gallegos, San Jose, and Montoya.

Redona soils are nearly level to gently sloping or
gently undulating and are on upland alluvial fans and
valley sides. They have a surface layer of reddish-brown
fine sandy loam or loamy fine sand. The subsoil is reddish-
brown sandy clay loam and pink to light reddish-brown
clay loam, and the substratum is light reddish-brown and
pink clay loam. The lower part of the subsoil and the sub-
stratum have a high content of lime.

Canez soils are nearly level to undulating or strongly
sloping and are on upland alluvial fans and terraces.
They have a surface layer of brown fine sandy loam or
loamy fine sand and a subsoil of brown and reddish-
brown sandy clay loam. Below the subsoil is brown and
reddish-brown light sandy clay loam that is calcareous.

The soils of this association are used for range and
irrigated crops, and as wildlife habitat.

Ranches and farms are medium sized to large. Carry-
ing capacities are moderate, and water su pplies are limited.
Water is mostly pumped by windmills and kept in stock
tanks, or it comes from runoff and is kept in farm ponds
formed by earthen dams. Water for irrigation comes by
gravity flow from Conchas Reservoir, about 30 miles
northwest of Tucumeari in San Miguel County.

Irrigated cotton, alfalfa, grain sorghum,and wheat are
grown principally on nearly level to gently sloping
Redona and Canez soils.

Wildlife on the soils of this association consists mostly
of antelope, scaled quail, mourning dove, and some water-
fowl.

The hazard of soil blowing is moderate to severe on
cropland or range that is in poor condition. Maintaining
maximum plant cover on areas used for range and using
practices that conserve soil and water on irrigated crop-
land are ways of helping to control this hazard. Prop-
erly planned irrigation systems on cropland help to con-
serve both soil and moisture.
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Areas Dominated by Soils of the
Pecos-Canadian Plains and Valleys;
Mainly Used for Range

The soils in this group are mostly in the southern part
of the Tucumecari Area at elevations ranging from 3,800
to 5,000 feet. They formed under short and mid grasses,
forbs, and shrubs in alluvium or material weathered
from sandstone and shale.

9. Lacita-La Lande-Quay association

Nearly level to strongly sloping, deep, loamy soils on al-
uvial fans

This association consists of well-drained soils that
formed in mixed alluvium. Slopes are 0 to 9 percent.
The vegetation is short and mid grasses, forbs, and
shrubs. Elevation ranges from 38,800 to 4,800 feet. The
average annual precipitation is 13 to 16 inches, and the
average annual air temperature is 57° to 60° F. The
frost-free season is 180 to 195 days.

This association makes up about 6 percent of the
survey area. About 30 percent of the association is
Lacita soils, about 20 percent is La Lande soils, and
about 15 percent is Quay soils. Minor soils and land
types make up the other 35 percent. These are Gullied
land, Rough broken and stony land, and Ima, Tucum-
cari, Kinkead, San Jose, Gallegos, Los Tanos, Redona,
and Bascom soils.

Lacita soils are nearly level to gently sloping and are
on lower parts of alluvial fans. They are calcareous
throughout and have a surface layer of light reddish-
brown silt loam. The underlying layer is reddish-yellow
silt loam, and the substratum is light reddish-brown,
11"eddish-b1rown, and pink heavy silt loam to silty clay
oamn.

La Lande soils are nearly level to gently sloping and
are on crests and sides of alluvial fans. They are cal-
careous throughout and have a brown and light-brown
surface layer. The subsoil is brown clay loam, and the sub-
stratum is light-brown clay loam that grades to pink fine
sandy loam.

Quay soils are nearly level to strongly sloping and are
on upper parts of alluvial fans. They are calcareous
throughout and have a surface layer of reddish-brown
and light reddish-brown loam. The subsoil is light red-
dish-brown and reddish-brown clay loam, and the sub-
stratum is light-brown and pinkish-gray clay loam
having a high content of lime.

The soils of this association are used for range, as
wildlife habitat, and for watershed.

Ranches are large, carrying capacities are moderate,
and water supplies are limited. Water is mostly pumped
by windmills and kept in stock tanks, or it comes from
runoff and is kept in ranch ponds formed by earthen
dams. Runoff comes mostly from the strongly sloping
Quay soils and gullied areas of the Lacita soils.

Wildlife on the soil of this association consists mostly
of antelope, scaled quail, and mourning dove.

The hazard of soil blowing is moderate on range that
is in poor condition. The hazard of water erosion is mod-
erate to severe. Maintaining maximum plant cover on
areas used for range helps to control these hazards.

This association has gullying and soil piping in places,
mostly in the Lacita soils.

10. Latom-Rock outcrop association

Sloping to steep, shallow and very shallow, stony soils and
rock outcrop on upland ridges

This association consists of well-drained soils and of
outcroppings of rock. The soils formed in material
weathered from sandstone. Slopes are 3 to 50 percent or
more. The vegetation is mid grasses, forbs, and shrubs.
Elevation ranges from 4,500 to 5,000 feet. The average
annual precipitation is 13 to 17 inches, and the average
annual air temperature is 57° to 58° F. The frost-free
season is 180 to 195 days.

This association makes up about 7 percent of the
survey area. About 65 percent of the association is Latom
soils, and about 20 percent is Rock outcrop. Minor soils
and a land type make up the other 15 percent. These are
Los Tanos, Canez, Ima, Gallegos, and Quay soils, and
Rock land.

Latom soils are on tops and sides of ridges. They have
a surface layer of light reddish-brown stony sandy loam
and a substratum of reddish-brown sandy loam. Sand-
stone bedrock is at a depth of 6 to 20 inches.

Rock outerop is on narrow sandstone escarpments and
scattered bedrock exposures. This land type consists of
outcroppings of sandstone bedrock.

The soils and land types of this association are used
for range and watershed, and as wildlife habitat.

Ranches are mostly large, carrying capacities are low,
and water supplies are limited. Water is generally
pumped by windmills and kept in stock tanks, or it
comes from runoff and is kept in ranch ponds in the
small canyons of this association. Runoff comes mostly
from areas of rock outeroppings and areas where slopes
are steep.

Wildlife on the areas of this association consists
mostly of deer, antelope, quail, and dove.

The hazard of water erosion is moderate to severe on
range that is in poor condition. Maintaining maximum
plant cover on areas used for range helps to control this
hazard.

11. San Jon-Los Tanos-Ima association

Gently sloping, moderately deep and deep, loamy soils on
pediments, ridges, and alluvial fans

This association consists of well-drained soils that
formed in material weathered from shale and sandstone
and from alluvial sediment. Slopes are 1 to 5 percent.
The vegetation is mid and tall grasses, forbs, and shrubs.
Elevation ranges from 3,800 to 4,800 feet. The average
annual precipitation is 13 to 17 inches, and the average
annual air temperature is 57° to 60° F. The frost-free
season is 180 to 195 days.

This association makes up about 4 percent of the
survey area. About 40 percent of the association is San
Jon soils, about 20 percent is Los Tanos soils, and about
15 percent is Tma soils. Minor soils and land types make
up the other 25 percent. These are Rough broken and
stony land, Gullied land, and Lacita, Montoya, Quay, La
Lande, and San Jose soils.

San Jon soils are on erosional remnant pediments.
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They are mostly calcareous and have a surface layer of
reddish-brown loam. The underlying layer is reddish-
brown, light reddish-brown, and red gravelly light clay
loam to silty clay loam, and the substratum is red frag-
mental shale at a depth of 20 to 40 inches.

Los Tanos soils are on low hills, ridges, and mesas.
They are mostly calcareous. The surface layer is light-
brown sandy loam, and the subsoil is reddish-brown
sandy loam. The substratum is reddish-yellow, partly
weathered sandstone. Unweathered sandstone bedrock is
at a depth of 20 to 40 inches.

Tma ‘soils are on alluvial fans. They are mostly calcar-
eous and have a surface layer of reddish-brown sandy
loam and fine sandy loam. The subsoil is light reddish-
brown fine sandy loam,and the substratum is reddish-yel-
low very fine sandy loam.

The soils of this association are used for range, as
wildlife habitat, and for watershed.

Ranches are large, carrying capacities are low, and
water supplies are limited. Water is generally pumped
by windmills and kept in stock tanks, or it comes from
runoff and is kept in ranch ponds. Runoff comes mostly
from the San Jon soils.

Wildlife on the soils of this association consists mostly

scaled quail, mourning dove, and antelope.
_ The hazard of soil blowing is moderate on range that is
in poor condition. The hazard of water erosion is severe on
San Jon soils and moderate on Los Tanos and Ima soils.
Maintaining maximum plant cover on areas used for range
helps control soil blowing and water erosion.

12. Gallegos association

Gently undulating to hilly, deep, gravelly soils on old
terraces

This association consists of well-drained soils that
formed in gravelly alluvium. Slopes are 1 to 25 percent.
The vegetation is mid and tall grasses, forbs, and shrubs.
Elevation ranges from 4,200 to 4,500 feet. The average
annual precipitation is 13 to 16 inches, and the average
annual air temperature is 57° to 60° F. The frost-free
season is 180 to 195 days.

This association makes up about 1 percent of the
survey area. About 70 percent of the association is Galle-
gos soils. Minor soils and a land type make up the other 30
percent. These are Latom, Ima, and Quay soils and Rock
outcrop.

Gallegos soils have a surface layer and subsoil of
brown very gravelly loam. The substratum is pink and
pinkish-white very gravelly loam.

The soils of this association are used for range and
watershed, as wildlife habitat, and as a source of con-
struction material.

Ranches are large, carrying capacities are moderately
low, and water supplies are limited. Water is generally
pumped by windmills and kept in stock tanks, or it
comes from runoff and is kept in ranch ponds formed by
earthen dams in the drainageways of this association.
Runoff comes mostly from areas where soils are more
strongly sloping.

Wildlife on the soils of this association consists mostly
of deer, antelope, scaled quail, and mourning dove.

Gravel pits have been dug in these soils in places to
furnish material for highway construction.

Descriptions of the Soils

This section describes the soil series and the mapping
units in the Tucumcari Area. Each soil series 1is
described in detail, and then, briefly, each mapping unit
in that series. Unless it is specifically mentioned other-
wise, it is to be assumed that what 1s stated about the
soil series holds true for the mapping units in that
series. Thus, to get full information about any one map-
ping unit, it is necessary to read both the description of
the mapping unit and the description of the soil series to
which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
those who need to make thorough and precise studies of
soils. The profile described in the series is representative
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 describing the map-
ping unit, or they are differences that are apparent n
the name of the mapping unit. Unless otherwise stated,
all soil color and consistence terms given are for dry
condition. Reaction [pH] is by field indicator for a dilu-
tion of about one part soil to five parts indicator solution.
Thickness variations given are for horizons in the survey
area.

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

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed, at the end of each
description of a mapping unit are the capability subclass
or unit, the range site, and the wildlife habitat group in
which the mapping unit has been placed. The page for
the description of each capability unit or subclass, range
site, and wildlife habitat group can be learned by refer-
ring to the “Guide to Mapping Units” at the back of
this survey. An explanation of soils and land types
mapped at “high” and “medium” intensities is given in
the section “Soil Survey Intensities.”

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in
describing soils can be found in the Glossary, and more
detailed information about the terminology and methods
of soil mapping can be obtained from the Soil Survey
Manual (10).

Descriptions, names and delineations of soils in this
soil survey do not fully agree with soil maps in adjacent
counties published at a different date. Differences are the
result of better knowledge of soils, modifications in series
concepts, intensity of mapping, and the extent of soils
within the survey. In some places it is more feasible to
combine small acreages of similar soils that respond to
use and management in much the same way than it 1s to
separate these soils and give them names.
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Ares Area
Mapping unit Extent Mapping unit Extent
High Medium High Medium
inten- inten- inten- inten-
sity sity sity sity
Acres Acres Percent Acres Acres Percent
Amarillo loamy fine sand, 0 to 3 Lacita silt loam, 0 to 1 percent
percent slopes___ .. ____________l________ 66, 036 4.7 slopes_ . ___ . _______________ 1,120 |_______.__ 0.1
Amarillo loamy fine sand, eroded___|________ 5, 929 .4 || Lacita silt loam, 0 to 3 percent
Amarillo fine sandy loam, 0 to 3 slopes__ e _____ 70, 519 5.0
percent slopes__ . ______________|________ 84, 732 6.0 || Lacita silt loam, 1 to 3 percent
Bascom fine sandy loam, 0 to 3 slopes__ .. 2,249 |_._______. .2
percent slopes_ ... _____________{_e___.__ 9, 337 .7 || Lacita silt loam and Gullied land__|________ 4,473 .3
Bascom fine sandy loam, 3 to 9 La Lande fine sandy loam, 0 to 1
percent slopes_____ _____________|._._._.__. 5, 655 .4 percent slopes___ . ______________ 506 |_____..__. ®
Bascom loam, 0 to 3 percent slopes_|________ 11, 821 .8 || La Lande fine sandy loam, 1 to 3
Bascom loam, 3 to 9 percent slopes_|__.______ 4, 885 .3 percent slopes_ . ______________ 734 | _________ .1
Bascom complex_ ________________|________ 10, 286 .7 || La Lande fine sandy loam, 1 to 5
Bascom-Potter fine sandy loams, 1 percent slopes___ . ______________|_____..__ 3, 758 .3
to 9 pereent slopes___ .. _________|________ 14, 574 1. 0 || La Lande loam, 0 to 1 percent slopes_ 499 |__________ O]
Bascom-Potter loams, 1 to 9 percent La Lande loam, 1 to 3 percent slopes_ 917 | ________ .1
slopes_ oo | 23, 361 1.6 || La Lande loam, 0 to 5 percent slopes_|________ 27, 326 1.9
Bascom-Potter complex, 1 to 9 La Lande loam, 3 to 5 percent slopes. 412 | _________ &)
percent slopes____________._.____ 259 | ________ ® Latom stony loam, 3 to 9 percent
Bascom fine sandy loam, non- slopes._ . ____________ 1,202 |____._____ .1
gravelly variant, 0 to 3 percent Latom stony sandy loam, 3 to 9 per-
slopes__ o ___.___ 1, 309 .1 cent slopes_ _ _ _ _ _______________| . ._.__ 41, 262 2.9
Bascom loam, nongravelly variant, Latom-Rock outerop complex, hilly i _______ 14, 405 1.0
0 to 3 percent slopes____________|________ 2, 405 . 2 i| Latom-Rock outcrop complex, steep.|_ _______ 33, 562 2.4
Brownfield fine sand, 0 to 3 percent Los Tanos sandy loam, 1 to 5 per-
slopes____ | __ 12, 327 .9 cent slopes__ . ____.__________ 1, 521 28, 803 2.1
Brownfield fine sand, eroded . _ . ____|._______ 2, 775 .2 || Minneosa loamy fine sand. ... _____ 1, 217 4, 056 .4
Canez loamy fine sand, 0 to 3 per- Montoya clay loam________________|________ 73, 887 5.2
cent slopes_____________._______ 1,801 |..____.___ .1 || Montoya clay loam, 0 to 1 percent
Canez loamy fine sand, 1 to 5 per- slopes_ 6,386 {__________ .5
cent slopes.. ... ________ . ____|.._____ 5, 974 .4 || Montoya clay loam, 1 to 3 percent
Canez loamy fine sand, 3 to 9 per- slopes_ - ... ___ 4,219 .. ____. .3
cent slopes____.._____________.__ 913 | .____ .1 || Montoya clay loam and Gulliedland_|________ 2, 974 .2
Canez loamy fine sand, 0 to 3 per- Olton loam, 0 to 3 percent slopes.__ .| ___.___ 13, 727 1.0
cent slopes, hummocky___.______ 597 . .__ ® Potter loam, 1 to 9 percent slopes.._ 251 10, 608 . 8
Canez fine sandy loam, 0 to 3 per- Quay fine sandy loam, 0 to 1 percent
cent slopes.____________________ 2,466 |.____._____ .2 slopes_ o ... 703 | ... M
Canez fine sandy loam, 1 to 5 per- Quay fine sandy loam, 1 to 3 percent
cent slopes___...__ .. ___|.____.__ 12, 599 .9 slopes_._ . __ ... 2,556 |__________ .2
Canez fine sandy loam, calcareous Quay loam, 0 to 1 percent slopes.___| 6,071 |__.________ .4
variant, 0 to 3 percent slopes____| 2, 026 2, 082 .3 || Quay loam, 1 to 3 percent slopes____| 9,281 |__________ .7
Canez fine sandy loam, calcareous Quay loam, 0 to 5 percent slopes____|________ 112, 272 7.9
variant, 3 to 9 percent slopes__._| 1,128 {__________ .1 || Quay loam, 3 to 9 percent slopes.....| 1,150 |__________ .1
Canez loam, calcareous variant, 0 to Quay loam, sandstone substratum, 0
3 percent slopes_ _______________|____.__._ 1,110 .1 to 1 percent slopes_______________ 885 |- .1
Duneland.______ . ______________|________ 17,911 1. 3 || Quay loam, sandstone substratum,
Gallegos very gravelly loam, 1 to 9 1 to 3 percent slopes__________.__ 991 |__________ .1
slopes____ | .__ 16, 583 1.2 || Quay loam, shale substratum, 1 to
Gallegos very gravelly loam, 9 to 3 percent slopes_ - .o .._ 1,037 |_________ .1
25 percent slopes_ _____.._______ 163 30, 395 2. 2 || Quay loam, shale substratum, 1 to
Gallegos complex, 3 to 9 percent 5 percent slopes_ ________________{___..___ 5,263 .4
slopes_ . __________________ 1,594 | ____._.__ .1 || Redona loamy fine sand, 0 to 3
Gomez loamy fine sand, 0 to 3 per- percent slopes_ .- o oaooomeo_- 5, 947 4, 855 .8
cent slopes_____________________ 705 3,435 .3 || Redona loamy fine sand, 0 to 3
Gullied land, San Jon material_____|________ 9, 789 .7 percent slopes, eroded__._________|________ 6, 163 .4
Ima sandy loam, 1 to 3 percent Redona loamy fine sand, 3 to 5
slopes_ . ... . __ 3,119 | ______..__ .2 percent slopes... . ___________ 613 |__________ ®
Ima sandy loam, 1 to 5 percent Redona loamy fine sand, 0 to 3
slopes._ .o | . 76, 523 5.4 percent slopes, hummocky________ 1,298 (_________ .1
Ima sandy loam, 3 to 5 percent Redona fine sandy loam, 0 to 1
slopes._____ . 3,030 | ._.__ .2 percent slopes________________.__ 4,545 |__________ .3
Kinkead clay loam, 0 to 1 percent Redona fine sandy loam, 0 to 3
slopes. .. _______ 280 | ________._ o percent slopes_ . _ ..o |emeooo_ 56, 255 4.0
Kinkead clay loam, 0 to 3 percent Redona fine sandy loam, 1 to 3
slopes___ ..ol _.__. 14, 738 1.0 percent slopes___________________ 10,680 | . ______ .7
Kinkead clay loam, 1 to 3 percent Redonaloam, 0 to 1 percent slopes__ .| 3,656 |..__._____ .3
slopes_.____________________... 199 | ... ® Redona loam, 1 to 3 percent slopes_.| 2,237 |._.________ .2

See footnote at end of table,
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TABLE 1—Approximate acreage and proportionate exient of the soila—Continued

Area ! Area
Mapping unjt Extent Mapping unit Extent
High Medium High Medium
intern- inten- intens inten-
gty ity ity aity
. Acres heres Percent v Arer Aerea By
Riverwash. . e i 1,048 7, 529 0.6 | Springer finc sandy loam, 0 to 3
Roekland _____ . _____ ... f a0 86, B74 Y] percent Slopes___ L oo foaas 10, 380 67
Rough broken snd ztony land, hilly_ GO6 9, 465 .7 | Sptingsr fine sandy loam, & to 9
Rouzh broken and stony land, steep_1 1, 142 11, 552 .9 pereent slopes - o oo oo 2, has .2
Ban Jun loam, 1o & percent slopes__| 3, 006 28, 530 2 1 | Tivoli fimesand___ Ll eaoo.- 49, 408 35
Ban Jose lonm, 0 to 1 percent slopes_ 429 | _____._. m Tovah loam, 0 to 3 percent slopes__ 7156 7, 818 .6
San Jose loan, 0 to 3 pereent slopes. |- ____. 4, 164 .4 | Tucumeari tﬁay loam, 0to 1 perecent
Hharvana szmci:.r loam, 0to & purcent slopes___ e L.- 1,494 ..o .1
SLOPBE i mmC o mmmremco e oa 1,102 1 | Tucumear clay leam, 0 to 3 pereent
Bpringer-Amariilo assoeiation_ _ ..o |----o--- 19, 358 1.4 ] T o L TR OS) (R 31, d34 2.2
ﬂEringer loamy fine sand, 0 to 3 Tucumeari elay loam, 1 ta 3 pereent
percent slopes . .o o S 45, 860 2.8 AlOPER e e 967 | . .1
Springer loamy [ine ssnd, 0 to 3 Lakes oo eaoo 400 G, 665  a
percend; slopes, croded_____ L o|aooooo- 6, 626 5] Total acres by intensicy ___|101, 420 |1, 310, 800 |.____ ..
Springer lommny fine sand, 3 to 9
percent slopes___ ..o ool | 21, 990 1.5 | Totale . wrv oo 1, 412, 120 100. ¢
|

! Less than (.05 percent.

Amarillo Series

The Amarillo series consists of deep, well-drained soils
that formed in mixed alluvium on the High Plains.
Slopes are O to § percent. The vegetation is mid and tall
grasses, forbs, and shrubs. Elevation ranges from 3,800
to 4,600 feet, The average annual preeipitation is 14 to
17 inches, and the average annual air temperature is 57°
to 80° F. The frost-free season is 180 to 195 days, Asso-
ciated soils are in the Springer, Brownfield, and Tivoli
geries.

Tn a representative profile the surface layer is red-
dish-brown [ine sandy [Ir_mm about & inches thick. The
subsoil is reddish-brown sandy clay loam and yellowish-
red heavy fine sandy loam about 38 inches thick, The
surface layer and the subsoil are noncaleareous. The sub-
stratum, to & depth of 80 inches or more, ig pink sandy
clay loam that has a high content of lime.

Permeability is moderate in these soils. Available
water holding capacity j8 8 to 9.5 inches. Effective root-
ing depth 18 about 60 inches,

Most aveas of Amarillo scils are used for range and
dryfarmed erops. The prineipal crops are grain, forage
gorghum, and broomeorn. Some areas are used as wild-
life habitat and for watershed.

Representative profile of Amarillo fine sandy loam, 0
:E:- g percent slopes, NEVNW1LNWIY sce. 14, T, 15 N,

.35 E.:

Al1—0 to 8 inches, reddish-hrown (BYR 4/4) fine sandy loam,
dark reddish brown (5YR 3/4) when moist; weal,
Ane and medinm, granular steecture; soft, vory fria-
ble when moist, nonsticky and nonplastle when wet ;
many fue roots; many wery fine interatitial pores;
noncalrareous: neuntral (pH 7.2) § clear, wuvy honnd-
ary. ¢ te 18 inches thick.

BIt—8 to 1% incheg, veddish-brown (5YR 5/4) sandy clay
loam, (TR 4/4% when moist; weak, coarse, prig-
matie structore that puarts to moderate, medinm,
smiengular blecky ; slightly hard, frinble when moist,
slighily plastic and skightly sticky when wet;

common fine rvoots; common fine and few mediam
tubulor pores; wery thin patchy clay films on ped
faces; muny wirm casts; few fine pebbles; noneal-
careous; mildly alkaline (pH 7.6} : grudual, wavy
Loundary, 6 to 12 inches thick.

B3—19 to 46 inches, rellowish-red (GXYR 5/6) heavy fine
gsandy lomm (3XE 4/6) when moist; very coarse,
moderane, prismatic structure; slightly hard, frlable
when moist, stightly sticky and slightly plastic when
wet: few dine roots; many very fine tubular pores;
nobcaleareons; mildly alkalipe (pE T.4); abrupt,
sinonth boundary., 12 to 38 inches thick.

Cen—db to 80 incles, pink (5YR 7/4) sandy clay loam, light
reddish brown (5¥YR 6&/4) when moist: mussive;
Lamd, friable when molst, slightly plaetic and sticky
when wel; few fine roots: many fne and few
medium tubular pores; lime present as large promi-
nent soyeclia (more than 16 pereent of horizon i
epleinm carhomate) | strongly ealcareous; modcerately
alkallne (pH 7.9

Seme fine, waterworn igneous gravel is present in ail or in
any purt of the profilc, Hue ranges from 5YR to 7.0YRH
thrmghont. The A horizeo has a value of 4 or § when dry
and of % or 4 when molst. Tt has a chroma of § or 4. The A
horizon ranges from fine sandy fcam to loumy fine sand. The
B horizon ranges Trow loam te sandy cluy loam or hewry fine
sandy loarm,

Amarillo loamy fine sand, 0 to 3 percent slopes
(AL}.—This scil is nearly Jevel to gently undulating. It Is
on uplands.

The profile of this soil is similar to that described 2s
representative for the series, but the surface layer ls
loamy fine sand about 10 inches thick, Incheded in map-
ping were small tracts of Brownfield, Springer, and
Tivoli soils.

Runoff i very slow on this seil, and the hazard ol soil
blowing is severe,

This Amarillo soil is used for range and dryfarmed
crops, and us wildlife habitat. Dryland capability unit
IVe—4; Noep Sand range site; wildlife habitat group B.

Amarillo loamy fine sand, eroded (0 to 3 percent
slopos) (AM).—This soil is on abandoned farmland that
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consists of a combination of dunes, hummocks, and
blown-out areas on which cattle have destroyed much of

the natural vegetation sﬁ%. 3).

The proﬁleg:f this soil 15 similar to that described as
representative for the series, but the surface layer is
loamy fine sand. The. surface layer has been altered
severely by soil blowing, and in places most or all of the
original surface layer has been lost. In other places soil
material has accumulated in the form of low dunes and
hummocks. Included in mapping were small tracts of
Brownfield and Springer soils.

Runoff is generally very slow on this Amarillo soil,
but it ranges to medium in those areas where erosion has
exposed the sandy clay loam subsoil. The hazard of soil
blowing is severe.

This soil is used for range and as wildlife habitat.
Dryland capability subclass VIe; Deep Sand range site;
wildlife habitat group B.

Amarillo fine sandy loam, 0 to 3 percent slopes
(AR.—This soil is level to nearly level. It is on uplands
of the High Plains.

This soil has the profile described as representative for
the Amarillo series. Included in mapping, and making
ug about 15 percent of the mapped acreage, were areas
of Springer, Potter, and Olton soils.

Runoff is slow on this Amarillo soil. The hazard of
soil blowing is moderate.

This soil is used for range and dryfarmed crops, and
as wildlife habitat. Dryland capability unit ITIe-1;
Sandy range site ; wildlife habitat group A.

Bascom Series

The Bascom series consists of deep, well-drained soils
that formed in limy, medium-textured to moderately
coarse textured sediment on the High Plains. Slopes are
0 to 9 percent. The vegetation is mixed mid and tall
grasses, yucca, mesquite, and cholla cactus. Elevation
ranges from 3,800 to 4,800 feet. The average annual pre-
cipitation is 13 to 16 inches, and the average annual air
temperature is 57° to 60° F. The frost-free season is 180
to 195 days. Associated soils are in the Redona and
Potter series, and in the Canez variant.

In a representative profile the surface layer is brown
and light-brown fine sandy loam about 16 inches thick.
The next layer is pinkish-gray very gravelly fine sandy
loam, about 20 inches thick, that has a high content of
lime, Below this is white fine sandy loam and pale-red
loam that have a high content of lime. The soil is
strongly calcareous throughout the profile.

Permeability is moderately rapid in the Bascom soils.
Available water holding capacity is 2 to 3 inches. Effec-
tive rooting depth to the strong lime zone is 12 to 20
inches.

Figure 3—Hummocks and blown-out areas of Amarillo loamy fine sand, eroded.
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Most areas of these soils are used for range and water-
shed, and as wildlife habitat. Limited acreages are in
irrigated crops. Some areas are used as a source of con-
struction material.

Representative profile of Bascom fine sandy loam in
an area of Bascom complex, one-fourth mile west and
one-fourth mile north of the southeast corner of sec. 31,
T.12N,,R.35 E.:

A11—0 to 8 inches, brown (7.5YR 5/4) fine sandy loam,
(7.5YR 4/4) when moist; weak, thick, platy, strue-
ture in upper % to 1 inch and weak, fine, granular
below; slightly hard, very friable when moist,
slightly sticky and slightly plastic when wet; many
very fine and fine roots; common fine and very fine
vesicular pores; few, very hard, subrounded lime
nodules as mueh as 20 millimeters long; strongly
caleareous: moderately alkaline (pH 8.0); clear,
wavy boundary. 6 to 12 inches thick.

to 16 inches, light-brown (7.5YR 6/4) fine sandy

loam, brown (7.5YR 5/4) when moist; weak,

medium, subangular blocky structure; slightly hard,
very friable when moist, slightly sticky and slightly
plastic when wet; many very fine and fine roots;
common fine and very fine tubular pores; few, very

hard, subrounded lime nodules as much as 30 milli-

meters long; strongly caleareous; moderately alka-

line (pH 8.2); abrupt, wavy boundary. 6 to 8 inches
thick.

Clea—I16 to 36 inches, pinkish-gray (7.5YR 7/2) very gravelly
fine sandy loam, (7.5YR 6/2) when moist ; weak, fine,
subangular blocky structure; slightly hard, very fria-
ble when moist, slightly sticky and slightly plastie
when wet; very few very fine roots; very few fine
tubular pores; about 55 percent coarse fragments of
strongly cemented lime as much as 75 millimeters
long, interiors nearly white; strongly calcareous;
strongly alkaline (pH 8.5); abrupt, irregular bound-
ary. 20 to 30 inches thick.

(C2ca—36 to 48 inches, white (7.5YR 8/1) fine sandy loam,
pinkish white (7.5YR 8§/2) when moist; massive;
very hard, friable when moist, slightly sticky and
slightly plastiec when wet; very few very fine roots;
very few, very fine, random tubular pores; strongly
caleareous; strongly alkaline (pH 85); abrupt,
smooth boundary. 8 to 14 inches thick.

C3-—48 to 72 inches, pale-red (10R 6/3) loam, (10R 6/4)
when moist; massive; hard, friable when moist,
slightly sticky and slightly plastic when wet;
common fine tubular pores; few nodules of white
lime embedded in matrix, and content of lime less
than that in overlying horizon; strongly ealeareous;
strongly alkaline (pH 8.6).

In the A horizon hue ranges from 10YR to 7.5YR, and
chroma is 3 or 4. This horizon is fine sandy loam to loam.
The Clea horizon ranges from very gravelly fine sandy loam
to very gravelly loam or very gravelly light sandy clay loam.
The Clea horizon begins at a depth of 12 to 20 inches.

Bascom fine sandy loam, 0 to 3 percent slopes [BA).—
This soil is level to nearly level. It is on uplands.

The profile of this soil is similar to that deseribed as
representative for the Bascom series, but the surface
layer is fine sandy loam about 14 inches thick.

Included with this soil in mapping were areas of
Potter, San Jon, Amarillo, and Olton soils, and areas of
Canez soils, calcareous variant. These included areas
m?,]ke up about 10 percent of the mapped acreage of this
soil.

Runoff is slow on this Bascom soil. The hazard of soil
blowing is moderate.

This soil is used for range and as wildlife habitat.
Dryland capability subclass VIe; Sandy range site;
wildlife habitat group C.

Al2—8

Bascom fine sandy loam, 3 to 9 percent slopes (BB).—
This soil is gently sloping to moderately sloping. It is on
uplands. .

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
heavy fine sandy loam about 14 inches thick. '

Included with this soil in mapping were small tracts
of Potter and San Jon soils, and of Canez soils, calcar-
eous variant.

Runoff is medium on this Bascom soil. The hazard of
erosion is moderate.

This soil is used for range and watershed, and as wild-
life habitat. Dryland capability subclass VIe; Sandy
range site; wildlife habitat group C.

Bascom loam, 0 to 3 percent slopes (BC).—This soil is
level to nearly level. It is on uplands.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
loam about 16 inches thick.

Included with this soil in mapping were areas of
Redona and Potter soils, and of Canez soils, calcareous
variant. These included areas make up about 15 percent
of the mapped acreage of this soil.

Runoff is medium on this Bascom soil. The hazards of
soil blowing and water erosion are moderate.

This soil is used for range and watershed, and as wild-
life habitat. Dryland capability subclass VIe; Sandy
range site ; wildlife habitat group C.

Bascom loam, 3 to 9 percent slopes (BD).—This soil
is gently sloping to moderately sloping. It is on uplands.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
loam about 14 inches thick. Included in mapping were
small tracts of Potter and Redona soils.

Runoff is rapid on this Bascom soil. The hazard of
water erosion 1s moderate to severe, and the hazard of
soil blowing is moderate.

This soil is used for range and watershed, and as wild-
life habitat. Dryland capability subelass VIe; Sandy
range site ; wildlife habitat group C.

Bascom complex (1 to 5 percent slopes) (BE)]—DBascom
fine sandy loam malkes up about 45 percent of this com-
plex. Canez fine sandy loam, calcareous variant, makes
up about 40 percent. Included. soils make up the other 15
percent. The Bascom soil is nearly level to gently slop-
ing, and the Canez soil is nearly level.

The Bascom soil has the profile described as represent-
ative for the Bascom series.

Included with these soils in mapping were areas of
Potter, Amarillo, and La Lande soils.

Runoff is medium on the Bascom soil, and the hazards
of soil blowing and water erosion are moderate. Runoff
is slow on the Canez soil, calcareous variant, and the
hazard of soil blowing is moderate.

The soils of this complex are used for range and
watershed, and as wildlife habitat. Dryland capability
subclass VIe; Sandy range site; wildlife habitat group C.

Bascom-Potter fine sandy loams, 1 to 9 percent slopes
(BF).—Bascom fine sandy loam makes up about 50 percent
of this complex, and Potter fine sandy loam makes up
about 40 percent. Included soils make up the other 10
percent. The Bascom soil is nearly level to gently slop-
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ing. The Potter soil is on ridges and knolls and is gently
sloping to moderately sloping.

The Bascom soil has a profile similar to that described
as representative for the Bascom series, but the surface
layer is fine sandy loam about 14 inches thick. The
Potter soil has a profile similar to that described as rep-
resentative for the Potter series, but the surface layer is
fine sandy loam about 8 inches thick.

Included with these soils in mapping were areas of
Canez soils, caleareous variant. and of Redona soils.

Runoff is slow to medium on the Bascom soil, and the
hazards of soil blowing and water erosion are moderate.
Runoff is medium on the Potter soil, and the hazard of
water erosion is moderate.

The soils of this complex are used for range and
watershed, as wildlife habitat, and as a source of con-
struction material. Dryland ecapability subelass VIe;
Bascom soil in Sandy range site, Potter soil in Shallow
range site ; both soils in wildlife habitat group C.

Bascom-Potter loams, 1 to 9 percent slopes (RG).—
Bascom loam makes up about 45 percent of this complex,
Potter loam about 40 percent, and included soils the
other 15 percent. The Bascom soil is nearly level to
gently sloping. The Potter soil is on low ridges and
knolls and is gently sloping to moderately sloping.

The Bascom soil has a profile similar to that described
as representative for the Bascom series, but the surface
layer is loam about 14 inches thick.

Included with these soils in mapping were areas of
Kinkead, San Jon, Redona, and Olton soils, and areas of
Canez soils, calcareous variant.

Runoff is medium on the Bascom soil, and the haz-
ards of soil blowing and water erosion are moderate.
Runoft is rapid on the Potter soil, and the hazards of
water erosion is moderate.

The soils of this complex are used for range and
watershed, as wildlife habitat, and as a source of con-
struction material. Dryland capability subeclass Vle;
Bascom soil in Sandy range site, Potter soil in Shallow
range site: both soils in wildlife habitat group C.

Bascom-Potter complex, 1 to 9 percent slopes (Bh).—
Bascom loam makes up about 25 percent of this complex,
Bascom fine sandy loam about 20 percent, Potter loam
about 20 percent, and Potter fine sandy loam about 15
percent. Included soils make up the remaining 20 per-
cent. The Bascom soils are nearly level to gently sloping.
The Potter soils are on low ridges and knolls and are
gently sloping to moderately sloping.

The Bascom soils have a profile similar to that described
as representative for the Bascom series, but the surface
layer is loam or fine sandy loam about 14 inches thick. The
Potter soils have a profile similar to that described as rep-
resentative for the Potter series, but the surface layer is
loam or fine sandy loam about 8 inches thick.

Included with these soils in mapping were areas of
Redona and La Lande soils, and of Canez soils, calear-
eous variant.

Runoff is medium on the Bascom soils, and the haz-
ards of soil blowing and water erosion are moderate.
Runoff is rapid on the Potter soils, and the hazard of
water erosion is moderate.

The soils of this complex are used for range and
watershed, as wildlife habitat, and as a source of con-

struction material. Dryland capability subclass VIe;
Bascom soil in Sandy 1‘an§e site, Potter soil in Shallow
range site ; both soils 1n wildlife habitat group C.

Bascom Variant

The Bascom variant consists of deep, well-drained, non-
gravelly soils that formed in mixed wind- and water-laid
sediment on the High Plains. Slopes are 0 to 3 percent.
The vegetation is mid grasses, shrubs, and forbs. Elevation
ranges from 3,800 to 4,800 feet. The average annual pre-
cipitation is 14 to 17 inches, and the average annual air
temperature is 57° to 60° F. The frost-free season is 180
to 195 days. Associated soils are in the Bascom, Redona,
and Potter series, and in the Canez variant.

In a representative profile the surface layer is light-
brown fine sandy loam and loam about 13 inches thick.
The subsoil is brown sandy clay loam about 16 inches
thick. The substratum is very pale brown fine sandy
loam and grayish-brown clay loam and extends to a
depth of 60 inches or more. The soil is noncalcareous
above a depth of 6 inches.

Permeability is moderate in these soils. Available
water holding capacity is 4 to 5 inches. Effective rooting
depth to the strong lime zone is 20 to 40 inches.

Bascom soils, nongravelly variant, are used for range
and watershed and as wildlife habitat. They are also
used for dryfarmed crops to a limited extent.

Representative profile of Bascom fine sandy loam, non-
gravelly variant, 0 to 8 percent slopes, SW1,NW1,SE1/
sec. 10, T.14 N,, R. 35 E.:

A11—0 to 6 inches, light-brown (7.5YR 6/4) fine sandy loam,
brown (7.5YR 5/4) when moist; weak, coarse, suban-
gular blocky structure that parts to weak, coarse,
granular; slightly hard, very friable when moist,
slightly sticky and slightly plastic when wet; many
fine roots; many fine tubular pores; noncalcareous;
neutral (pH 7.2): clear, smooth boundary. 4 to 8
inches thick.

Al12—6 to 13 inches, light-brown (7.5YR 6/4) loam, brown
(7.5YR 5/4) when moist; weak, coarse, subangular
blocky strueture; slightly hard, very friable when
moist, slightly sticky and slightly plastic when wet;
many fine roots; many fine tubular pores; slightly
caleareous ; mildly alkaline (pH 7.6) ; clear, smooth
boundary. 4 to 8 inches thick.

B2ca—13 to 29 inches, brown (7.5YR 5/4) sandy clay loam,
dark brown (7.5YR 4/4) when moist; weak, medium,
prismatie structure ; hard, friable when moist, sticky
and plastic when wet; common fine roots; few fine
tubular pores; few, distinet, soft masses of white
lime; strongly caleareous; moderately alkaline (pH
8.4) ; abrupt, smooth boundary. 10 to 22 inches thick.

11Clea—29 to 35 inches, very pale brown (10YR 7/3) fine
sandy loam, brown (10YR 5/3) when moist; very
weak, subangular blocky structure; slightly hard,
very friable when moist, nonsticky and nonplastic
when wet; few fine roots; few fine tubular pores;
few, faint, soft masses of lime; strongly calcareous;
moderately alkaline (pH 8.4) ; abrupt, smooth hound-
ary. 0 to 8 inches thick.

ITIC2ca—35 to 60 inches, grayish-brown (2.5Y 5/2) clay
loam, dark grayish brown (2.5Y 4/2) when moist;
massive; hard, firm when moist, sticky and plastie
when wet; few fine roots; few fine tubular pores;
common, distinet, soft masses of white lime; (more
than 15 percent caleium ecarbonate equivalent);
strongly caleareous ; moderately alkaline (pH 84).



TUCUMCARI AREA, NEW MEXICO 15

The A horizon ranges from fine sandy loam to loam. The B
horizon ranges from loam to sandy clay loam.

Bascom fine sandy loam, nongravelly variant, 0 to 3
percent slopes (BK).—This soil is level to nearly level.
It is on slightly concave uplands. :

This soil has the profile described as representative for
the Bascom series, nongravelly variant. Included in map-
pi%g were small tracts of Bascom, Gomez, and Amarillo
soils.

Runoff is slow on this soil, and the hazard of soil
blowing is moderate.

This soil is used for range, as wildlife habitat, and for
watershed. A small acreage 1s in dryfarmed crops. Dry-
land capability unit IITe-1; Sandy range site; wildlife
habitat group A.

Bascom loam, nongravelly variant, 0 to 3 percent
slopes (BM).—This soil is level to nearly level. Tt is on
slightly concave uplands of the High Plains.

The profile of this soil is similar to that described as
representative for the Bascom series, nongravelly var-
iant, but it has a loam surface layer about 6 inches thick.
Included in mapping were areas of Gomez soils and of
Canez variant.

Runoff is medium on this soil. The hazards of soil
blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. A small acreage is in dryfarmed crops. Dry-
land capability unit ITIec-1; Loamy range site; wild-
life habitat group A.

Brownfield Series

The Brownfield series consists of deep, well-drained
soils that formed in wind-reworked alluvium on the
High Plains. Slopes are 0 to 3 percent. The vegetation is
mid and tall grasses, sand sagebrush, yucca, and mes-
quite. Elevation ranges from 4,500 to 4,800 feet. The
average annual precipitation is 14 to 17 inches, and the
average annual air tempreature is 57° to 60° F. The
frost-free season is 180 to 195 days. Associated soils are
in the Amarillo, Springer, and Tivoli series.

In a representative profile the surface layer is light-
brown fine sand and light reddish-brown loamy sand
about 20 inches thick. The subsoil and substratum to a
depth of 63 inches or more are light reddish-brown fine
sandy loam and sandy clay loam. The soil is noncalcare-
ous to a depth of about 53 inches.

Permeability is moderate in these soils. Available
water holding capacity is 6.5 to 8 inches. Effective root-
ing depth is 60 inches or more.

The Brownfield soils are used for range, as wildlife
habitat, and for recreation. »

Representative profile of Brownfield fine sand, 0 to 3
percent slopes, three-tenths mile west of bullseye In
target area of old bombing range in sec. 22, T. 14 N, R.
36 E.:

A11—0 to 7 inches, light-brown (7.5YR 6/4) fine sand, brown
(7.5YR 5/4) when moist; single grain; loose when
dry and when moist, nonsticky and nonplastic when
wet; common fine roots; few fine interstitial pores;
noncalcareous; neutral (pH 7.2); clear, smooth
boundary. 6 to 10 inches thick.

A12—7 to 20 inches, light reddish-brown (5YR 6/4) loamy
sand, reddish brown (5YR 5/4) when moist; very

weak, fine, granular structure; slightly hard, very
friable when moist, nonsticky and nonplastic when
wet; many {fine roots; common fine interstitial
pores; noncalcareous; neutral (pH 7.2); clear,
smooth boundary. 10 to 18 inches thick.

B1—20 to 24 inches, light reddish-brown (5YR 6/4) fine
sandy loam, reddish brown (5YR 5/4) when moist;
very weak, fine, granular structure; slightly hard,
very friable when moist, nonsticky and nonplastic
when wet; few fine roots; common fine and medium
tubular pores; mnoncalcareous; neutral (pH 7.2);
abrupt, smooth boundary. 0 to 10 inches thick.

B2t—24 to 34 inches, light reddish-brown (25YR 6/4) sandy
clay loam, reddish brown (2.5YR 5/4) when moist;
moderate, coarse, prismatic structure that parts to
moderate, medium, subangular blocky; very hard,
friable when moist, slightly sticky and slightly plas-
tic when wet; very few fine roots; common fine and
few medium tubular pores; common moderately
thick clay films on ped surfaces; few fine waterworn
pebbles; noncalcareous; neutral (pH 17.2); clear,
smooth houndary. 8 to 14 inches thick.

34 to 53 inches, light reddish-brown (25YR 6/4) sandy
clay loam, reddish brown (2.5YR 5/4) when moist;
weals, medium, subangular blocky structure; very
hard, firm when moist, sticky and slightly plastic
when wet; few fine roots; few fine tubular pores;
few fine waterworn pebbles; noncalcareous; neutral
(pH 7.0) ; abrupt, smooth boundary. 12 to 20 inches
thick,

Cea—b3 to 63 inches, light reddish-brown (5YR 6/4) sandy
clay loam, reddish brown (5YR 5/4) when moist;
weak, medium, subangular blocky structure; hard,
very friable when moist, slightly sticky and slightly
plastic when wet; very few fine roots; common fine
and medium tubular pores; common, medium, promi-
nent mottles of lime; moderately calcareous; mildly
alkaline (pH 7.6).

Variegated colors are common in the B2t horizon. A dis-
tinet Cea horizon is present in places below a depth of 36
inches. Layers of loamy sand or sandy loam are common
below a depth of 40 inches.

Brownfield fine sand, 0 to 3 percent slopes (BN).—
This soil is nearly level to gently undulating. It is on
upland plains.

This soil has the profile described as representative for
the Brownfield series.

Included with this soil in mapping were small areas of
Springer, Amarillo, and Gomez soils, and small areas of
soils having a surface layer of fine sand 15 to 20 inches
thick.

Runoff is very slow on this Brownfield soil. The
hazard of soil blowing is severe.

This soil is used for range and as wildlife habitat.
Dryland capability subclass VIe; Deep Sand range site;
wildlife habitat group B.

Brownfield fine sand, eroded (0 to 3 percent slopes)
(B0).—This soil is on upland plains east of Logan in
abandoned fields that were formerly used for dryfarmed
crops.

The profile of this soil is similar to that described as
representative for the Brownfield series, but the surface
layer has been altered and, in places, entirely removed
by soil blowing.

About 55 percent of this mapping unit consists of low
hummocks of accumulated fine sand, mostly along the
northern, northeastern, and eastern edges of the old fields.
The hummocks are 24 to 48 inches thick over a sandy
clay loam subsoil. About 25 percent of the unit consists
of areas where the surface layer has been blown away

and the sandy clay loam subsoil has been exposed (fig. 4).

B3
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Figure 4—On this Brownfield fine sand, eroded, the surface layer has been blown away and the sandy clay loam subsoil exposed.

Included with this soil in mapping were areas of
Springer, Amarillo, and Tivoli soils. These included
areas make up about 20 percent of the mapped acreage
of this soil.

Runoff is slow on this Brownfield soil. The hazard of
soil blowing is severe. Soil blowing is common in the
more barren areas and less common in places where the
soil is better stabilized by vegetation.

This soil is used for range, as wildlife habitat, and for
recreation. Dryland capability subclass VIIe; Deep Sand
range site: wildlife habitat group B.

Canez Series

The Canez series consists of deep, well-drained soils
that formed in alluvium derived primarily from sand-
stone. They are on alluvial fans and terraces. Slopes are
0 to 9 percent. The vegetation is mid and tall grasses,
forbs, and shrubs. Elevation ranges from 4,000 to 4,600
feet. The average annual precipitation is 13 to 16 inches,
and the average annual air temperature is 57° to 60° F.
The frost-free season is 180 to 195 days. Associated soils
are in the Ima and Quay series.

In a representative profile the surface layer is brown
fine sandy loam about 8 inches thick. The subsoil is
brown sandy clay loam and reddish-brown light sandy
clay loam about 40 inches thick. Below the subsoil and
extending to a depth of 67 inches or more is brown and
reddish-brown light sandy clay loam that contains some
segregated lime. The surface layer and subsoil are non-
calcareous.

Permeability is moderate in these soils. Available
water holding capacity is 8.5 to 9.5 inches. Effective
rooting depth is 60 inches or more.,

These Canez soils are used for range, as wildlife habi-
tat, for irrigated crops, and for watershed. They are dry
too much of the time to be suitable for dryfarmed crops.

Representative profile of Canez fine sandy loam, 1 to §
percent slopes, 50 feet west of the canal bridge in the
northwest corner of sec. 8, T. 11 N,, R. 30 E.:

Al1—0 to 8 inches, brown (7.5YR 4/4) fine sandy loam, dark
brown (7.5YR 3/4) when moist: weak, thick, platy
strueture in upper 2 inches that grades to weak, fine,
granular in lower part; soft, very friable when
moist, nonsticky and nonplastic when wet; many
very fine and fine roots; common very fine vesicular
pores:; mnoncaleareous; mneutral (pH 7.0); clear,
smooth boundary. 5 to 18 inches thick.

B2t—8 to 22 inches, brown (7.5YR 4/4) sandy clay loam,
dark brown (7.5YR 3/4) when moist; wealk, coarse,
prismatic structure; slightly hard, friable when
moist, slightly sticky and nonplastic when wet;
many very fine and fine roots; many fine and few
medium tubular pores; elay as common thin films on
sand grains and as bridges between grains; noncal-
careous; neutral (pH 7.2); clear, wavy boundary. 8
to 16 inches thick.

B3—22 to 48 inches, reddish-brown (5YR 4/4) light sandy
¢lay loam, dark reddish brown (5YR 3/4) when
moist; weak, coarse, prismatic strueture; slightly
hard, friable when moist, slightly sticky and non-
plastic when wet; common very fine and fine roots;
common fine tubular pores; few scattered sandstone
pebbles : nonealeareous; neutral (pH 7.0) : abrupt,
wavy boundary. 15 to 30 inches thick.

Ab—48 to 54 inches, brown (7.5YR 5/4) light sandy clay
loam, dark brown (7.5YR 4/4) when moist: weak,
medinm, subangular blocky structure; slightly hard,
friable when moist, slightly sticky and nonplastic
when wet; few fine roots; few fine and very fine
tubular pores; common, fine, soft masses of lime and
lime-filled root channels; caleareous; moderately
alkaline (pH 7.9); clear, smooth boundary. 4 to 8
inches thick.
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Bb—54 to 67 inches, reddish-brown (5YR 5/4) light sandy
clay loam, (5YR 4/4) when moist; weak, coarse,
prismatic structure; slightly hard, {friable when
moist, slightly sticky and nonplastic when wet ; few
fine tubular pores; common, fine and medium, soft
masses of lime; caleareous; moderately alkaline (pH
8.2).

Content of organic matter generally averages less than 1
percent to a depth of 10 inches. In the A horizon hue ranges
from 10YR through 7.5YR, value is 4 or 5 when dry and 3 or
4 when moist, and chroma is 8 or 4. The A horizon ranges
from fine sandy loam to loamy fine sand. In the B horizon
value is 4 or 5 when dry and 3 or 4 when moist, and chroma
ranges from 4 through 6. The B horizon ranges from heavy
sandy loam to sandy clay loam.

Canez loamy fine sand, 0 to 3 percent slopes (Ca).—
This soil is nearly level to gently undulating. It is on
upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer 1s
loamy fine sand about 11 inches thick. Included in map-
piplg were small tracts of Redona, Bascom, and Springer
soils.

Runoft is very slow on this Canez soil. The hazard of
soil blowing is severe.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit TVe-8; dry-
land capability subclass VIe; Deep Sand range site;
wildlife habitat group B.

Canez loamy fine sand, 1 to 5 percent slopes (CB).—
This soil is gently undulating to undulating. It is on
upland alluvial fans.

The profile of this =oil is similar to that described as
representative for the series, but the surface layer is
loamy fine sand about 9 inches thick. Included in map-
piplg were small tracts of Redona, Bascom, and Springer
soils.

Runoff is slow on this Canez soil. The bazard of soil
blowing is severe.

This soil is used for range and as wildlife habitat.
Dryland capability subclass VIe; Deep Sand range site;
wildlife habitat group B.

Canez loamy fine sand, 3 to 9 percent slopes (Cc).—
This soil is undulating to gently rolling. It is on upland
alluvial fans. )

The profile of this soil is similar to that described as
representative for the series, but it has a loamy fine sand
surface layer about 8 inches thick. Included in mapping
were small tracts of Ima, La Lande, and Quay soils.

Runofl is slow to medium on this Canez soil. The
hazard of water erosion is moderate, and the hazard of
soil blowing is severe.

This soil is used for range, as wildlife habitat, for
irrigated crops, and for watershed. Irrigated capability
unit IVe-13; dryland capability subclass VIe; Deep
Sand range site ; wildlife habitat group B.

Canez loamy fine sand, 0 to 3 percent slopes, hum-
mocky (Cd).—This soil is nearly level to gently undu-
lating. Tt is on upland alluvial fans in abandoned fields
that were formerly used as cropland.

The profile of this soil is similar to that described as
representative for the series, but the surface has been
altered and, in places, entirely removed by soil blowing.

About 55 percent of this mapping unit consists of low
hummocks of accumulated loamy fine sand. The hum-

mocks are 18 to 42 inches thick over a light sandy clay
loam subsoil. About 30 percent of the unit consists of
areas where the surface layer has been blown away and
the sandy clay loam subsoil has been exposed.

Included with this soil in mapping were areas of Ima,
Springer, Redona, and Tivoli soils, and of Canez soils,
calcareous variant. These included areas make up about
15 percent of the mapped acreage of this soil.

Runoff is slow on this Canez soil. The hazard of fur-
ther soil blowing is severe. Soil blowing is common in
the more barren areas and less common 1n places where
the soil is better stabilized by vegetation.

This soil is used as wildlife habitat and for range.
Dryland capability subclass VIIe; Deep Sand range
site; wildlife habitat group B.

Canez fine sandy loam, 0 to 3 percent slopes (Ce).—
This soil is level to nearly level. It is on upland alluvial
fans.

Included with this soil in mapping were small tracts
of Redona, Ima, and Bascom soils.

Runoff is slow on this Canez soil. The hazard of soil
blowing is moderate.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit 11Ie-4; dryland
capability subclass VIe; Sandy range site; wildlife habi-
tat group A.

Canez fine sandy loam, 1 to 5 percent slopes (CF).—
This soil is nearly level to gently sloping. It is on
alluvial fans below sandstone hills and ridges.

This soil has the profile described as representative for
the Canez series. Included in mapping were small areas
of Redona and Los Tanos soils.

Runoff is slow to medium on this Canez soil. The haz-
ards of soil blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Sandy
range site; wildlife Liabitat group A.

Canez Variant

The Canez variant consists of deep, well-drained, cal-
careous soils that formed in wind-reworked, mixed sandy
alluvium. The soils are on alluvial fans at the margin of
the High Plains. Slopes are 0 to 9 percent. The vegetation
is mixed mid and tall grasses, forbs, and shrubs. Elevation
ranges from 4,200 to 4,800 feet. The average annual pre-
cipitation is 14 to 17 inches, and the average annual air
temperature is 57° to 60° F. The frost-free season 1s 180
to 195 days. Associated soils are in the Bascom, Potter, and
Ima soils.

In a representative profile the surface layer is light-
brown fine sandy loam about 7 inches thick. The subsoil
is light reddish-brown fine sandy loam and loam about
14 inches thick. The substratum to a depth of 60 inches
or more is pale-red sandy clay loam that has a high con-
tent of lime. The soil is strongly calcareous throughout
the profile.

Permeability is moderate in the Canez soils, calcareous
variant. Available water holding capacity is 8.5 to 9.5
inches. Effective rooting depth is 60 inches or more.

Most areas of these soils are used for range, as wildlife
habitat, and for watershed. Limited acreages are in irri-
gated crops.
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Representative profile of Canez fine sandy loam, cal-
careous variant, 0 to 3 percent slopes, 600 feet south of
the northeast corner of sec. 14, T. 11 N., R. 85 E.:

Al1—0 to T inches, light-brown (7.5YR 6/4) fine sandy loam,
brown (7.5YR 5/4) when moist; weak, thick, platy
structure and weak, medium, granular; slightly
hard, very friable when moist, nonsticky and non-
plastic when wet; many fine roots; many fine and
few medium tubular pores; strongly calcareous;
mildly alkaline (pH 7.8) ; gradual, smooth boundary.
5 to 8 inches thick.

B1—7 to 15 inches, light reddish-brown (5YR 6/4) fine sandy
loam, reddish brown (5YR 5/4) when moist; weak,
medium, prismatic structure and weak, fine, suban-
gular blocky ; slightly hard, very. friable when moist,
nonsticky and nonplastic when wet; many fine roots;
many fine and few coarse tubular pores; strongly
calcareous; mildly alkaline (pH 7.8) ; abrupt, smooth
boundary. 5 to 8 inches thick.

B2ca—15 to 21 inches, light reddish-brown (5YR 6/3) loam,
reddish brown (5YR 5/3) when moist; weak, coarse,
prismatic structure; hard, friable when moist;
slightly sticky and slightly plastic when wet; few
fine roots; many fine and medium tubular pores;
many, fine and medium, distinct threads of lime;
strongly calcareous; moderately alkaline (pH 8.2);
abrupt, smooth boundary. 6 to 20 inches thick.

Cca—21 to 60 inches, palered (10R 6/3 sandy clay loam,
light reddish brown (2.5YR 6/4) when moist; mas-
sive; very hard, friable when moist, slightly sticky
and slightly plastic when wet; very few fine roots;
many medium and few fine tubular pores; strongly
calcareous; strongly alkaline (pH 8.6).

In the A horizon hue ranges from I10YR through 5YR,
values are 5 or 6 when dry and 4 or 5 when moist, and chro-
mas are 3 or 4. The A horizon ranges from fine sandy loam
to loam. In the Cca horizon hue ranges from 10R to 5YR,
value from 6 to 8 when dry, and chroma from 1 to 3 when
dry. The Cea horizon begins at a depth of 16 to 36 inches.

Canez fine sandy loam, calcareous variant, 0 to 3
percent slopes (Ch).—This soil is level to nearly level.
It is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the Canez variant, but the substratum is
pinkish-white sandy clay loam that has a high content
of lime.

Included with this soil in mapping were areas of
Redona, Bascom, and Potter soils, and areas of Canez
loam, calcareous variant. These included areas make up
about 10 percent of the mapped acreage of this soil.

Runoft is slow on this soil. The hazard of soil blowing
is moderate.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit ITle-4; dry-
land capability subclass VIe; Sandy range site; wildlife
habitat group A.

Canez fine sandy loam, calcareous variant, 0 to 3
percent slopes (Cl).—This soil is level to nearly level. It
is on upland alluvial fans.

This soil has the profile described as representative for
the Canez variant.

Included with this soil in mapping were areas of
Bascom, Potter, and Amarillo soils. These included areas
m‘fxlke up about 15 percent of the mapped acreage of this
soil.

Runof! is slow on this soil. The hazard of soil blowing
is moderate,

This soil is used for range and as wildlife habitat.

Dryland capability subeclass VIe; Sandy range site;
wildlife habitat group A.

Canez fine sandy loam, calcareous variant, 3 to 9
percent slopes {Cn).—This soil is gently sloping to mod-
erately sloping. It is on upland alluvial fans along the
margin of the High Plains.

The profile of this soil is similar to that described as
representative for the Canez variant, but it has a fine sandy
loam surface layer about 5 inches thick.

Included with this soil in mapping were small tracts
of Bascom, Redona, and Potter soils, and areas of Canez
loam, caleareous variant.

Runoft is medium on this soil. The hazards of soil
blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit IVe-13; dryland capability subclass VIe; Sandy
range site ; wildlife habitat group A.

Canez loam, calcareous variant, 0 to 3 percent slopes
[CV).—This soil is level to nearly level. It is on upland
alluvial fans.

The profile of this soil is similar to that described as
representative for the Canez variant, but it has a reddish-
brown surface layer about 6 inches thick. Included in map-
ping were small tracts of Bascom, Redona, and Canez soils.

Runoff is medium on this soil. The hazards of soil
blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Sandy
range site ; wildlife habitat group A.

Dune Land

Dune land (DU) consists of rolling sand dunes. The dunes
range from 6 to 20 feet or more in height (fig. 5). This
mapping unit is in association with fhe Springer,
Brownfield, and Tivoli soils, and collectively these are
known as the “Sandhill Country.” Plants do not grow on
the dunes. Sand sagebrush, yucca, mesquite, big and
little bluestem, and indiangrass grow along the fringes
of the dunes and on the soils included in mapping. Ele-
vation ranges from 4,200 to 4,800 feet. The average
annual precipitation is 14 to 17 inches, and the average
temperature is 57° to 60° F. The frost-free season is 180
to 195 days. Included in mapping were small tracts of
Tivoli, Springer, and Gomez soils.

Permeability is very rapid in the soils of this land
type. Runoff is very slow. The hazard of soil blowing is
Very severe.

Some areas of Dune land are suitable for recreation
and for wildlife habitat. If areas of this land type are to
be reclaimed, fences are needed to prevent all grazing
until vegetation is reestablished. Reseeding is difficult
but necessary to help control erosion. Dryland capability
subclass VIITe; range site not assigned; wildlife habitat
group F.

Gallegos Series

The Gallegos series consists of deep, well-drained soils
that formed in gravelly sediment on old terrace rem-
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Figure 5.—View of Dune land in Tucumecari Area.

nants. Slopes are 1 to 25 percent. The vegetation is
mixed mid and tall grasses, forbs, and shrubs. Elevation
ranges from 4,200 to 4,500 feet. The average annual pre-
cipitation is 13 to 16 inches, and the average annual air
temperature is 57° to 60° F. The frost-free season is 180
to 195 days. Associated soils are in the La Lande,
Bascom, Quay, and Potter series.

In a representative profile the surface layer and the
subsoil are brown very gravelly loam. Each is about 6
inches thick. The substratum to a depth of 60 inches or
more is pink and pinkish-white very gravelly loam that
has a high content of lime.

Permeability is moderately rapid in these soils. Avail-
able water holding capacity is 1 to 1.5 inches. Effective
rooting depth is 8 to 16 inches.

Gallegos soils are used for range, as wildlife habitat,
as a source of commercial gravel, and for watershed.

Representative profile of Gallegos very gravelly loam,
9 to 25 percent slopes, SW14NE1,NE1,SE1 sec. 17, T.
15N, R. 35 B.:

Al—0 to 6 inches, brown (7.5YR 5/3) very gravelly loam,
dark brown (7.5YR 3/2) when moist; weak, fine,
subangular blocky structure that parts to weak,
granular: soft, very friable when moist, slightly
sticky and slightly plastic when wet; many fine
roofs; common fine interstitial pores; 40 percent
gravel ; noncaleareous; neutral (7.2); clear, wavy
boundary. 4 to 8 inches thick.

B2—6 to 12 inches, brown (7.5YR 5/2) very gravelly loam,
light brown (7.5YR 4/2) when moist; weak, fine,

subangular blocky structure that parts to weak, fine,
granular; soft, very friable when moist, slightly
sticky and slightly plastic when wet; many fine
roots; few coarse tubular pores; 60 percent gravel;
strongly caleareous; mildly alkaline (pH 7.8) ; grad-
ual, smooth boundary. 4 to 8 inches thick.

Clea—12 to 18 inches, pink (7.5YR 7/4) very gravelly loam,
reddish yellow (7.5YR 7/6) when moist; massive;
slightly hard, very friable when moist, slightly
sticky and slightly plastic when wet; few fine roots;
common fine tubular pores; 65 percent gravel;
strongly calcareous; moderately alkaline (pH 81) ;
gradual, wavy boundary. 4 to 8 inches thick.

(2c¢a—18 to 60 inches, pinkish-white (T.5YR 8/2) soft caliche
of very gravelly loam texture, light brown (7.5YR
6/4) when moist; massive; hard, firm when moist,
slightly sticky and slightly plastic when wet;
common fine tubular pores; 70 percent gravel; thick
contings of cemented lime on bottom of gravel, con-
tent of lime decreases below depth of 30 inches;
strongly caleareous; moderately alkaline (pH 8.4).

In the A horizon content of gravel and cobblestones ranges
from 35 to 50 percent. In the B and C horizons it ranges
from 35 to B0 percent.

In Gallegos gravelly loam, 3 fo 9 percent slopes, however,
content of gravel is as low as 25 percent. This soil, mapped
as a constituent of Gallegos complex, 3 to 9 percent slopes
(Gl), contains less gravel than is defined in the range for
the Gallegos series, but is of limited acreage. This difference
does not alter the usefulness or behavior of the soil.

Gallegos very gravelly loam, 1 to 9 percent slopes
(GA).—This soil is gently undulating to gently rolling. It
is on old terraces.

The profile of this soil is similar to that described as
representative for the series, but it contains 35 to 50 per-
cent gravel throughout. These pebbles are smaller t
those in the representative profile, and they average
about 1 inch in diameter.

Included with this soil in mapping were small tracts
of Ima, Quay, and Bascom soils. Also included were
areas of soils similar to the Gallegos soils, except that
they are calcareous throughout.

Runoff is medium to rapid on this Gallegos soil. The
hazard of water erosion is moderate.

This soil is used for range, as wildlife habitat, and for
watershed. It is also used as a source of commercial
gravel. Dryland capability subeclass VIe; Shallow range
site ; wildlife habitat group C.

Gallegos very gravelly loam, 9 to 25 percent slopes
(Gg).—This soil is rolling to hilly. It is on old gravelly
terraces.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
La Lande soils and areas of Bascom variant.

Runoff is rapid on this Gallegos soil. The hazard of
water BI‘OSiOD iS moderate to severe.

This soil is used for range, as wildlife habitat, and for
watershed. It is also used as a source of gravel for con-
struction. Dryland capability subclass VIe; Shallow
range site ; wildlife habitat group C.

Gallegos very gravelly loam, 9 to 25 percent slopes
[GH).—This soil is rolling to hilly. It is on old gravelly
terraces, mostly along the Canadian River.

This soil has the profile described as representative for
the Gallegos series.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, were areas of
Quay, Ima, Bascom, and Latom soils.
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Runoff is rapid on this soil. The hazard of water ero-
sion 1s moderate to severe.

This soil is used for range, as wildlife habitat, and for
watershed. It is also used as a source of gravel for con-
struction. Dryland capability subclass VIe; Shallow
range site; wildlife habitat group C.

Gallegos complex, 3 to 9 percent slopes (Gl).—Gal-
legos very gravelly loam makes up about 45 percent of
this complex, and Gallegos gravelly loam makes up
about 40 percent. Included soils make up the other 15
percent. (Gallegos very gravelly loam is gently rolling,
and Gallegos gravelly loam is undulating to gently roll-
ing. Both soils are on gravelly terraces.

Gallegos gravelly loam has a profile similar to that
described as representative for the Gallegos series, but
the soil is calcareous throughout and contains 25 to 35
percent gravel.

Included with these soils in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Gallegos very gravelly loam, 9 to 25 percent slopes. Also
included, and making up about 5 percent of the mapped
acreage of these soils, were areas of Quay, La Lande,
and San Jon soils.

Runoff is medium to rapid on the seils of this com-
plex. The hazard of water erosion is moderate.

These soils are used for range, as wildlife habitat, and
for watershed. They are also used as a source of commer-
cial gravel. Dryland capability subclass VIe; Shallow
range site; wildlife habitat group C.

Gomez Series

The Gomez series consists of deep, well-drained soils
that formed in mixed sandy alluvium reworked by wind
action. They are on uplands. Slopes are 0 to 3 percent.
The vegetation is mid and tall grasses, sand sagebrush,
yucca, and mesquite. Elevation ranges from 3,800 to
4,600 feet. The average annual precipitation is 14 to 17
inches, and the average annual air temperature is 57° to
60° F. The frost-free season is 180 to 195 days. Associ-
ated soils are in the Tivoli, Springer, and Amarillo series.

In a representative profile the surface layer is light-
brown loamy fine sand about 11 inches thick. The subsoil
is brown and pale-brown light sandy loam about 14
inches thick. The substratum, to a depth of about 34
inches, is light-gray sandy loam that has a high content
of lime. Below this, to a depth of 60 inches or more, is
white silt loam that also has a high content of lime.

Permeability is moderately rapid in the Gomez soils.
Available water holding capacity is 3.5 to 4.5 inches.
Effective rooting depth is 20 to 40 inches.

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

Representative profile of Gomez loamy fine sand, 0 to
§4plgrcent slopes, SEY,NW1,NE1; sec. 15, T. 14 N., R.

A1—0 to 11 inches, light-brown (7.5YR 6/4) loamy fine sand,
brown (7.5YR 5/4) when moist; single grain; loose
when dry or moist, nonsticky and nonplastic when
wet; many fine roots; very few fine interstitial
bores; moncalcareous; mneutral (pH 7.0); clear,
smooth boundary. 10 to 16 inches thick.

B21-—11 to 21 inches, brown (7.5YR 5/4) light sandy loam,
dark brown (7.5YR 4/4) when moist; very weak,

medium, prismatic structure; soft, very friable when
moist, nonsticky and nonplastic when wet; many fine
roots; few fine tubular pores; noncalcareous; mildly
alkaline (pH 7.4); gradual, wavy boundary. 10 to 18
inches thick.

B22—21 to 25 inches, pale-brown (10YR 6/3) light sandy
loam, dark brown (10YR 4/3) when moist; massive;
soft, very friable when moist, nonsticky and nonplas-
tic when wet; common fine roots; many fine tubular
pores ; slightly calcareous; mildly alkaline (pH 7.6);
clear, wavy boundary. 0 to 6 inches thick.

Clea—25 to 384 inches, light-gray (10YR 7/1) sandy loam,
gray (10YR 6/1) when moist; weak, medium, suban-
gular blocky structure; hard, friable when moist,
slightly sticky and slightly plastic when wet; few
fine roots; few fine tubular pores; strongly calcar-
eous ; moderately alkaline (pH 7.9); abrupt, smooth
boundary. 5 to 35 inches thick.

11C2ca—34 to 60 inches, white (10YR 8/2) silt loam, light
gray (10YR 7/2) when moist; massive; hard, friable
when moist, slightly sticky and plastic when wet;
few fine tubular pores; strongly calcareous; moder-
ately alkaline (pH 8.2).

In the A horizon hue ranges from 7.5YR to 10YR, value is
5 or 6 when dry and 4 or 5 when moist, and chroma ranges
from 2 through 4. The Cca horizon begins at a depth of 20 to
40 inches. The Clca horizon extends to a depth of 60 inches
or more in places. The 11C2a horizon is discontinuous.

Gomez loamy fine sand, 0 to 3 percent slopes (Gm).—
This soil is nearly level to gently undulating. It is on
concave uplands.

The profile of this soil is similar to that described as
representative for the series, but all of the substratum is
sandy loam.

Included with this soil in mapping were areas of
Quay, Bascom, and Ima soils. These included areas make
up about 10 percent of the mapped acreage of this soil.

Runoft is very slow on this Gomez soil. The hazard of
soil blowing is severe.

This soil is used for range and as wildlife habitat. A
limited acreage is in irrigated cropland. Irrigated capa-
bility unit IVe-8; dryland capability subclass Vle;
Deep Sand range site ; wildlife habitat group B.

Gomez loamy fine sand, 0 to 3 percent slopes (GN).—
This soil is nearly level to gently undulating. It is on
concave uplands.

This so1l has the profile described as representative for
the Gomez series.

Included with this soil in mapping were areas of
Tivoli, Springer, and Bascom soils. These included areas
make up about 15 percent of the mapped acreage of this
soil. '

Runoff is very slow on this soil. The hazard of soil
blowing is severe.

This soil is used for range and as wildlife habitat.
Dryland capability subelass VIe; Deep Sand range site;
wildlife habitat group B.

Gullied Land, San Jon Material

Gullied land, San Jon material (1 to 5 percent slopes)
(GU) consists of San Jon soils that have been converted
into a network of gullies by water erosion. Gullies 10 to
15 feet deep that have tributary gullies 2 to 5 feet deep
are common. This land type is on erosional remnants of
red-bed shale and interbedded sandstone. It is nearly
bare of vegetation, except for forbs and scattered mes-
quite, yucca, and short grasses. Elevation ranges from
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3,800 to 4,500 feet. The average annual precipitation is
13 to 16 inches, and the average annual air temperature
is 57° to 60° F. The frost-free season is 180 to 195 days.
Included in mapping, and making up about 10 percent
of the mafped acreage of this land type, were areas of
Montoya, Lacita, and Quay soils.

On areas of this land type the surface layer and much
of the material in the subsoil have been removed by
sheet and gully erosion, and the unconsolidated shale in
the substratum is exposed. A mantle of waterworn
gravel covers 20 to 65 percent of the surface.

Permeability is slow in the soils of this land type.
Runoff is rapid. The hazard of water erosion is very
severe.

Most areas of Gullied Land, San Jon material, are
idle, but a few areas are used as wildlife habitat and for
watershed. If these areas are to be reclaimed, fences are
needed to prevent all grazing until vegetation is reestab-
lished. Water spreading and the construction of dams
for erosion control help to stabilize the gullies. Dryland
capability subclass VIIIe; range site not assigned; wild-
life habitat group F.

Ima Series

The Ima series consists of deep, well-drained soils that
formed in mixed sandy sediment derived largely from
red-bed formations. They are on alluvial fans and pied-
mont slopes. Slopes are 1 to 5 percent. The vegetation is
mixed mid and tall grasses, forbs, and shrubs. Elevation
ranges from 4,200 to 4,600 feet. The average annual pre-
cipitation is 13 to 16 inches, and the average annual air
temperature is 57° to 60° F. The frost-free season is 180
to 195 days. Associated soils are in the Los Tanos, Mon-
toya, and Quay series,

In a representative profile the surface layer is red-
dish-brown sandy loam and fine sandy loam about 10
inches thick. The subsoil is light reddish-brown fine
sandy loam about 30 inches thick. The substratum to a
depth of 60 inches or more is reddish-yellow very fine
sandy loam.

Permeability is moderately rapid in the Ima soils.
Available water holding capacity is 8 to 9.5 inches.
Effective rooting depth is 60 inches or more.

Ima soils are used for range, as wildlife habitat, and
for watershed. A small acreage is in irrigated crops.

Representative profile of Ima sandy loam, 3 to 5 per-
cent slopes, 1,000 feet west and 120 feet south of the
northeast corner of sec. 10, T. 11 N., R. 30 E.:

Al11—0 to 5 inches, reddish-brown (5YR 5/3) sandy loam,
(5YR 4/3) when moist; weak, thin and medium,
platy structure in upper 2 inches and weak, fine,
granular below; soft, very friable when moist, non-
sticky and nonplastic when wet; common fine roots;
few fine interstitial pores; noncaleareous; mildly
alkaline (pH 7.5); clear, smooth boundary. 2 to 6
inches thick.
to 10 inches, reddish-brown (5YR 5/4) fine sandy
loam, (5YR 4/3) when moist; very weak, fine, suban-
gular blocky structure; slightly hard, very friable
when moist, nonsticky and nonplastic when wet;
common fine roots; common fine tubular pores; non-
caleareous; mildly alkaline (pH 7.5) ; clear, smooth
boundary. 4 to 8 inches thick.
B21—10 to 32 inches, light reddish-brown (5YR 6/4) fine
sandy loam, reddish brown (5YR 4/4) when moist;

Al12—5

weak, medinm, prismatic structure and weak,
medium, subangular blocky; slightly hard, friable
when moist, slightly sticky and slightly plastic when
wet; few fine roots; few medinum and common fine
tubular pores; few fine streaks of lime in lower
part; caleareous; mildly alkaline (pH 7.8); clear,
smooth boundary. 10 to 24 inches thick.

B22ca—32 to 40 inches, light reddish-brown (5YR 6/4) fine
sandy loam, dark brown (7.5YR 4/4) when moist;
moderate, medium, subangular blocky structure;
hard, firm when moist, slightly sticky and slightly
plastic when wet; few very fine and fine roots;
common fine tubular pores; common, fine and
medium, soft, white nodules of lime; caleareous;
moderately alkaline (pH 8.2) ; abrupt, smooth bound-
ary. 4 to 10 inches thick.

(—40 to 60 inches, reddish-yellow (5YR 7/6) very fine sandy
loam, yellowish red (5YR 5/6) when moist; massive;
slightly hard, very friable when moist, slightly
sticky and slightly plastic when wet; few very fine
roots: few fine tubular pores; calcareous; moder-
ately alkaline (pH 7.9).

Calcium carbonate (CaCOgz) equivalent to a depth of 40
inches ranges from 0 to 15 percent.

In the A horizon hue ranges from 5YR through 10YR, and
value is 5 or 6 when dry and 4 or 5 when moist. The A hori-
zon ranges from calcareous to noncaleareous and from mildly
alkaline to moderately alkaline. In the B horizon hue ranges
from 2.5YR through 7.5YR, value from 5 through 7 when dry
and from 4 through 6 when moist, and chroma from 3
through 5. The B horizon ranges from sandy loam to loam
and is less than 18 percent clay. In the B horizon gravel con-
tent ranges from 0 to 15 percent. The B horizon ranges from
caleareous to nonecaleareous and from mildly alkaline to mod-
erately alkaline, In the lower part of the B horizon and in
the C horizon segregated lime ranges from few fine streaks
to common soft masses. In the C horizon hue ranges from
2.5YR to 5YR, value from 5 through 7 when dry, and chroma
from 4 through 6. Buried horizons are present in places
below a depth of 40 inches.

Ima sandy loam, 1 to 3 percent slopes (Im).—This soil
is gently undulating. It is on upland alluvial fans and
on areas of piedmont slopes.

The profile of this soil is similar to that described as
representative for the series, but it is reddish brown and
calcareous throughout. Included in mapping were small
areas of La Lande, Quay, and Canez soils.

Runoff is slow on this Ima soil. The hazard of soil
blowing is moderate to severe.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit ITTe-4; dry-
land capability subclass VIe; Sandy range site; wildlife
habitat group B.

Ima sandy loam, 1 to 5 percent slopes (IN).—This
soil is gently undulating to undulating. It is on upland
alluvial fans and on areas of piedmont slopes.

The profile of this soil is similar to that described as
representative for the series, but the subsoil is sandy
loam.

Included with this soil in mapping were areas of Los
Tanos, La Lande, Quay, Redona, and Springer soils, and
of Ima sandy loam, eroded.

Runoff is slow to medium on this soil. The hazard of
soil blowing is moderate to severe. The hazard of water
erosion is slight to moderate. )

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe: Sandy
range site; wildlife habitat group B. o

Ima sandy loam, 3 to 5 percent slopes (1s).—This soil
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is undulating. It is on upland alluvial fans and on areas
of piedmont slopes.

This soil has the profile described as representative for
the Tma series. Included in mapping were small tracts of
La Lande, Quay, and Canez soils.

Runoft is medium on this Ima soil. The hazard of soil
blowing is moderate to severe, and the hazard of water
erosion is moderate.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit IVe-13; dryland capability subclass VIe; Sandy
range site ; wildlife habitat group B.

Kinkead Series

The Kinkead series consists of deep, well-drained soils
that formed in mixed medium-textured and fine-textured
alluvium on concave alluvial fans. Slopes are 0 to 3 per-
cent. The vegetation is mid and short grasses and, in
places, shrubs and forbs. Elevation ranges from 4,000 to
4,500 feet. The average annual preciptation is 14 to 16
inches, and the average annual air temperature is 57° to
60° F. The frost-free season is 175 to 195 days. Associ-
ated soils are in the Tucumecari and Montoya series.

In a representative profile the surface layer is brown
clay loam about 7 inches thick. The subsoil is brown
heavy silty clay loam and reddish-gray clay about 18
inches thick. The substratum is light reddish-brown
heavy clay loam to a depth of 60 inches or more. The
soil is noncalcareous in the upper 19 inches.

Permeability is slow in these soils. Available water
holding capacity is 11 to 12 inches. Effective rooting
depth is 60 inches or more.

The Kinkead soils are used for range, as wildlife habi-
tat, for watershed, and to a limited extent for irrigated
crops.

Representative profile of Kinkead clay loam, 0 to 3 per-
cent slopes, three-tenths mile south of the northeast cor-
ner of sec. 33, T. 10 N., R. 3¢ E:

A1—0 to 7 inches, brown (10YR 5/3) clay loam, dark brown
(10YR 3/3) when moist; moderate, coarse, granular
structure ; slightly hard, friable when moist, slightly
sticky and nonplastic when wet; many fine roots:
many fine vesicular pores; noncaleareous; neutral
(pH 7.0) ; clear, wavy boundary. 6 to 8 inches thick.

B2t—T7 to 19 inches, brown (75YR 5/4) heavy silty clay
loam, dark brown (7.5YR 3/2) when moist; strong,
medium, subangular blocky structure; very hard,
very firm when moist, very sticky and very plastic
when wet; many fine roots in upper part, common
fine roots in lower part; most roots follow horizon
cleavage planes; few fine tubular pores; thin, contin-
uous clay films on vertical ped surfaces; noncalcar-
eous; neutral (pH 7.2) ; clear, wavy boundary. 12 to
24 inches thick.

B3ca—19 to 25 inches, reddish-gray (5YR 5/2) clay, reddish
brown (5YR 4/4) when moist; weak, moderate, pris-
matic structure; hard, firm when moist, very sticky
and very plastic when wet; few fine roots; few fine
tubular pores; fine prominent threads of lime:
strongly calcareous; moderately alkaline (pH 8.0);
diffuse, smooth boundary. 6 to 18 inches thick.

Cea—25 to 60 inches, light reddish-brown (5YR 6/4) heavy
clay loam, yellowish red (5YR 5/6) when moist;
massive; hard, firm when moist, very sticky and
very plastic when wet; few fine roots; many fine
and common medium tubular pores; few, fine, promi-
nent mycelia and nodules of lime; strongly calcar-
eous ; moderately alkaline (pH 8.2).

S0IL SURVEY

In the A horizon hue is 7.5YR or 10YR, value is 4 or 5
when dry and 2 or 3 when moist, and chroma is 2 or 3. The
A horizon ranges from heavy loam to clay loam or silty clay
loam. In the B2t horizon hue is 7.5YR or 10YR, and value is
4 or 5 when dry and 3 or 4 when moist. The B2t horizon is
heavy silty clay loam, heavy clay loam, or clay. In the B3ca
horizon hue ranges from 5YR to 7.5YR, and value is 5 or 6
when dry.

Kinkead clay loam, 0 to 3 percent slopes (KlJ.—This
soil is level to nearly level. It is on upland alluvial fans.

This soil has the profile deseribed as representative for
the Kinkead series. Included in mapping were areas of
Toyah and Tucumeari soils.

Runoff is medium on this Kinkead soil. The hazard of
soil blowing is slight, and the hazard of water erosion is
moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Loamy
range site; wildlife habitat group D.

Kinkead clay loam, 0 to 1 percent slopes (Km)—This
soil is level. It is on concave upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
dark brown, and the subsoil is brown clay about 28
inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Tucumecari, Toyah, and Montoya soils.

Runoff is medium on this Kinkead soil. The hazard of
water erosion is slight.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit ITs-1; dry-
lang capability subclass VIe; Loamy range site; wildlife
habitat group D.

Kinkead clay loam, 1 to 3 percent slopes (Kn).—This
soil is nearly level. It is on upland alluvial fans.

The profile of this soil is similar to that deseribed as
representative for the series, but the surface layer is
dark brown and about 6 inches thick, and the subsoil is
brown clay about 24 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Tucumeari, Toyah, La Lande, and Montoya soils.

Runoff is medium on this Kinkead soil. The hazard of
water erosion is moderate.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit I1Ie-12; dryland capability subclass VIe; Loamy
range site ; wildlife habitat group D.

Lacita Series

The Lacita series consists of deep, well-drained soils
that formed in stratified alluvinm derived principally
from red-bed material. They are on alluvial fans and
piedmont slopes. Slopes are 0 to 3 percent. The vegeta-
tion is mixed mid and short grasses, shrubs, and forbs.
Elevation ranges from 3,800 to 4,500 feet. The average
annual precipitation is 13 to 16 inches, and the average
annual air temperature is 57° to 60° F. The frost-free
season is 180 to 195 days. Associated soils are in the
Tucumeari and Montoya series.

In a representative profile the surface layer is light
reddish-brown silt loam about 8 inches thick. The under-
lying layer is reddish-yellow silt loam about 16 inches
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thick. The substratum is light reddish-brown, reddish-
brown, and pink heavy silt loam to silty clay loam to a
depth of 72 inches or more.

Permeability is moderately slow in the Lacita soils.
Available water holding capacity is 11 to 13 inches.
Effective rooting depth is 60 inches or more.

Lacita soils are used for range, as wildlife habitat, and
for watershed. A limited acreage is in irrigated crops.

Representative profile of Lacita silt loam, 0 to 3 per-
cent slopes, NE1,SE1,SW1/ sec. 16, T. 8 N.,, R. 28 E.:

Al1—0 to 8 inches, light reddish-brown (5YR 6/4) silt loam,
yvellowish red (5YR 5/6) when moist ; moderate, thin,
platy structure in upper 1 to 2 inches that grades to
moderate, fine and very fine, granular and subangu-
lar blocky; soft, very friable when moist, slightly
sticky and slightly plastic when wet; many very fine
and fine roots; few very fine and fine tubular pores;
disseminated lime; calecareous; moderately alkaline
(pH 7.9); clear, smooth boundary. 6 to 12 inches
thick.

AC—S8 to 24 inches, reddish-yellow (5YR 6/6) silt loam, yel-
lowish red (5YR 5/6) when moist; very weak,
coarse, subangular blocky structure; slightly hard,
friable when moist, slightly sticky and slightly plas-
tic when wet; many very fine and fine roots; many
very fine and fine tubular pores; disseminated lime;
calcareous; moderately alkaline (pH 8.2); clear,
smooth boundary. 12 to 24 inches thick.

C1—24 to 36 inches, light reddish-brown (5YR 6/4) heavy
silt loam, reddish brown (5YR 5/4) when moist;
very weak, medium, subangular blocky structure;
slightly hard, friable when moist, slightly sticky and
slightly plastic when wet; many very fine and fine
roots; common fine vesicular pores; slight evidence
of stratification in lower few inches; disseminated
lime; calcareous; moderately alkaline (pH 84);
clear, smooth boundary. 10 to 20 inches thick.

(2—36 to 48 inches, reddish-brown (5YR 5/4) light silty clay
loam, (2.5YR 4/4) when moist; very weak, medium,
subangular blocky structure; slightly hard, firm
when moist, slightly sticky and slightly plastic when
wet; few fine roots; common fine and very fine vesic-
ular and few fine tubular pores; few thin strata of
silt loam and fine sandy loam less than 1 inch in
thickness; disseminated lime; calcareous; moder-
ately alkaline (pH 8.4); gradual, smooth boundary.
8 to 16 inches thick.

(C3—48 to 72 inches, pink (5YR 7/4) silty clay loam, reddish
brown (5YR 5/4) when moist; massive; slightly
hard, firm when moist, slightly sticky and slightly
plastic when wet; few very fine roots; few fine and
very fine vesicular pores; disseminated lime; calcar-
eous ; moderately alkaline (pH 8.4).

In the A and AC horizons, hue ranges from 25YR through
7.5YR, and value is 5 or 6 when dry and 4 or 5 when moist.
Chroma ranges from 4 through 6. In the A horizon content
of organic matter ranges from 0.5 to 1 percent. In the AC
horizon structure ranges from weak, medium and coarse,
prismatic to very weak and weak, medium and coarse, suban-
gular blocky. The AC and C horizons range from silt loam
and light silty clay loam to loam and light clay loam in
which less than 15 percent of the soil material is sand coarser
than very fine. In the C horizon hue ranges from 2.5YR
through 7.5YR, value from 5 through 7 when dry and from 4
through 6 when moist, and chroma from 4 through 6 when
moist. In the C horizon structure ranges from weak, medium,
subangular blocky to structureless (massive), Thin strata of
sand are present in places below a depth of 30 inches.

Lacita silt loam, 0 to 1 percent slopes (la).—This soil
is level. It is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but it is reddish brown
throughout.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Tucumeari and Montoya soils.

Runoff is medium on this Lacita soil. The hazard of
water erosion is moderate.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit ITe-7; dryland capability subclass VIe; Loamy
range site ; wildlife habitat group D.

Lacita silt loam, 0 to 3 percent slopes (LC).—This soil
is level to nearly level. It is on upland alluvial fans and
piedmont slopes.

This soil has the profile described as representative for
the Lacita series. Included in mapping were areas of
Montoya, Quay, and Tucumecari soils.

Runoff is medium on this Lacita soil. The hazards of
water erosion and soil blowing are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Loamy
range site; wildlife habitat group D.

Lacita silt loam, 1 to 3 percent slopes (Ld).—This soil
is nearly level. It is on upland alluvial fans and pied-
mont slopes.

The profile of this soil is similar to that described as
representative for the series, but it is reddish brown
throughout.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Tucumeari and Montoya soils.

Runoff is medium on this Lacita soil. The hazard of
erosion is moderate.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit I1Te-12; dryland capability subclass VIe; Loamy
range site; wildlife habitat group D.

Lacita silt loam and Gullied land (0 to 3 percent
slopes) (LE).—Lacita silt loam makes up about 45 percent
of this undifferentiated group, and Gullied land makes
up about 40 percent. Included soils make up the other 15
percent. Lacita silt loam is level to nearly level and is on
alluvial fans. Gullied land consists of a network of gul-
lies 5 to 30 feet deep that have tributary gullies 2 to 5
feet deep. This land is nearly bare of vegetation (fig. 6 :

The Lacita soil has a profile similar to that describe
as representative for the Lacita series, but part of the
surface layer has been removed by rill erosion.

Included with this group in mapping were areas of
Gallegos gravelly loam and Ima sandy loam. Each of
these inclusions makes up about 5 percent of the mapped
acreage of this undifferentiated group. Also included,
and making up about 5 percent of the mapped acreage
of this group, were areas of Quay, Montoya, and Tucum-
cari soils.

Runoff is rapid on the soils of this group. The hazard
of water erosion is severe.

The soils of this undifferentiated group are used for
range, as wildlife habitat, and for watershed. Lacita silt
loam in dryland capability subclass VIe, Loamy range
site, wildlife habitat Group D; Gullied land in dryland
capability subclass VIITe, range site not assigned, wild-
life habitat group F.
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Figure 6.—Typical landscape of Lacita silt loam and Gullied land.

La Lande Series

The La Lande series consists of deep, well-drained
soils that formed in mixed alluvium on alluvial fans and
piedmont, slopes. Slopes are 0 to 5 percent. The vegeta-
tion is mostly mid grasses, yucca, andp mesquite. Elevation
ranges from 4,000 to 4,500 feet. The average annual pre-
cipitation is 13 to 16 inches, and the average annual air
temperature is 57° to 60° F. The frost-free season is 180
to 195 days. Associated soils are in the Bascom and
Quay series.

In a representative profile the surface layer is brown
and light-brown loam about 12 inches thick, The subsoil
is light-brown clay loam about 10 inches thick. The sub-
stratum is light-brown clay loam that grades to pink fine
sandy loam at a depth of about 42 inches. The soil is
strongly calcareous and moderately alkaline throughout
the profile.

Permeabi]itfr is moderate in the La Lande soils. Avail-
able water holding capacity is 10 to 11 inches. Effective
rooting depth is 60 inches or more.

La Lande soils are used for range, as wildlife habitat,
for irrigated crops, and for watershed. These soils are
dry too much of the time to be suitable for dryfarmed
Crops.

Representative profile of La Lande loam, 0 to 5 per-
cent slopes, about two-fifths mile south and 400 feet east
of the northwest corner of sec. 17, T. 9 N., R. 33 E.:

A11—0 to 5 inches, brown (75YR 5/4) loam, dark brown
(7.5YR 4/4) when moist; weak, thin, platy struc-
ture; hard, friable when moist, slightly sticky and
slightly plastic when wet; many fine roots; common
fine vesicnlar pores; strongly calcareous; moderately
alkaline (pH 8.0); gradual, smooth boundary. 4 to
10 inches thick.

A12—5 to 12 inches, light-brown (7.6YR 6/4) loam, slightly

heavier than in All; brown (7.5YR 5/4) when

moist; weak, medinm, prismatic structure; hard,
friable when moist, slightly sticky and slightly p_lns-
tic when wet; many fine roots; common fine vesicu-
lar pores; strongly calcareous; moderately alkaline

(pH 8.2) ; gradual, smooth boundary. 6 to 14 inches

thick.,

to 22 inches, light-brown (7.5YR 6/4) clay loam,

brown (7.5YR 5/4) when moist, weak, medium, pris-

matic structure and moderate, medium, subangular
blocky ; very hard, firm when moist, sticky and plas-
tic when wet; common fine roots; common fine tubu-
lar pores; strongly calcareous; moderately al]gahne

(pH 82); clear, smooth boundary. 10 to 16 inches

thicl.

Olea—22 to 42 inches, light-brown (7.5YR 6/4) clay loa!n,
brown (7.5YR 5/4) when moist; weak, medium, pris-
matic structure and weak, medium, subangular
blocky ; very hard, firm when moist, sticky and plas-

B2—12
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tic when wet; few fine roots; common fine tubular
pores; common, fine, soft nodules of lime; strongly
calcareous; moderately alkaline (pH 84); gradual,
smooth boundary. 10 to 20 inches thick.

IIC2—42 to 60 inches, pink (7.5YR 7/4) fine sandy loam,
brown (7.5YR 5/4) when moist; massive; slightly
hard, very friable, nonsticky and nonplastic when
wet: few very fine roots; common fine and very fine
interstitial pores; strongly calcareous; moderately
alkaline (pH 8.4).

In the A horizon hue ranges from 2.5YR through 7.5YR,
value is 5 or 6 when dry, and chroma is 4 or 5. The A hori-
zon ranges from loam to fine sandy loam. In the B horizon
hue ranges from 2.5YR through 7.5YR, value from 5 through
7 when dry and from 3 through 5 when moist, and chroma
from 4 through 6. In the B horizon structure ranges from
weak, coarse, prismatic to weak and moderate, fine to
medium, subangular blocky. The B and Clca horizons are
loam, sandy clay loam, or clay loam in which 18 to 35 per-
cent of the soil material is clay and less than 15 percent is
coarse fragments. In these horizons calcium carbonate is dis-
seminated or occurs in common, fine and medium, soft
masses or nodules.

La Lande fine sandy loam, 0 to 1 percent slopes
{L).—This soil is level. It is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown fine sandy loam about 8 inches thick.
Included in mapping were a few small areas of Redona,
Quay, and Ima soils.

Runoff is slow on this La Lande soil. The hazard of
soil blowing is moderate.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit IXe-3; dry-
land capability subclass VIe; Sandy range site; wildlife
habitat group A.

La Lande fine sandy loam, 1 to 3 percent slopes
(fLm).——This soil is nearly level. It is on upland alluvial

ans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
reddish-brown fine sandy loam about -6 inches thick. In-
cluded in mapping were a few small areas of Quay,
Redona, and Ima soils.

Runoff is slow on this La Lande soil. The hazard of
soil blowing is moderate.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit IITe—4; dry-
land capability subclass VIe; Sandy range site; wildlife
habitat group A.

La Lande fine sandy loam, 1 to 5 percent slopes
{LN}.—This soil is nearly level to gently sloping. It is on
upland alluvial fans and piedmont slopes.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
brown fine sandy loam about 10 inches thick.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, were areas of
Ima, Quay, and Bascom soils.

Runoff is slow to medium on this La Lande soil. The
hazards of soil blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subeclass VIe; Sandy
range site ; wildlife habitat group A.

La Lande loam, 0 to 1 percent slopes (lo).—This soil
is level. It is on valley-filling alluvial fans.

The profile of this soil is similar to that described as

representative for the series, but the surface layer is red-
dish-brown loam about 8 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Redona loam and Tucumeari loam.

Runoff is medium on this La Lande soil. The hazards
of soil blowing and water erosion are moderate.

This soil is used for irrigated crops and range, as
wildlife habitat, and for watershed. Irrigated capability
unit ITe-1; dryland capability subclass VIe; Loamy
range site; wildlife habitat group A.

La Lande loam, 1 to 3 percent slopes (lp).—This soil
is nearly level. It is on valley-filling alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown loam about 6 inches thick. Included in map-
ping were a few small areas of Redona and Quay soils.

Runoff is medium on this La Lande soil. The hazards
of soil blowing and water erosion are moderate.

This soil is used for irrigated crops and range, as
wildlife habitat, and for watershed. Irrigated capability
unit ITe-8; dryland capability subclass VIe; Loamy
range site ; wildlife habitat group A.

La Lande loam, 0 to 5 percent slopes (LR).—This soil
is level to gently sloping. It is on valley-filling alluvial
fans.

This soil has the profile described as representative for
the La Lande series. Included in mapping were areas of
Ima, Los Tanos, Quay, and Bascom soils.

Runoff is medium to rapid on this La Lande soil. The
hazards of soil blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Loamy
range site; wildlife habitat group A.

La Lande loam, 3 to 5 percent slopes (ls).—This soil
is gently sloping. It is on valley-filling alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown loam about 6 inches thick. Included in map-
ping were a few small areas of Quay, Canez, and
Redona soils.

Runoff is medium on this La Lande soil. The hazards
of soil blowing and water erosion are moderate to severe.
In irrigated areas part of the surface layer of this soil
has been removed by water erosion.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit IVe-13; dryland capability subclass VIe; Loamy
range site; wildlife habitat group A.

Latom Series

The Latom series consists of well-drained soils that are
very shallow to shallow over sandstone bedrock. They
formed in material weathered from sandstone on upland
ridges. Slopes are 3 to 50 percent. The vegetation is mid
grasses, shrubs, and forbs. Elevation ranges from 4,500
to 5,000 feet. The average annual precipitation is 14 to
17 inches, and the average annual air temperature is 57°
to 58° F. The frost-free season is 180 to 195 days. Asso-
ciated soils are in the Los Tanos, Ima, and Canez series.

In a representative profile the surface layer is light
reddish-brown stony sandy loam about 5 inches thick.
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The substratum is reddish-brown and light reddish-
brown sandy loam about 7 inches thick. Sandstone bed-
rock is at a depth of about 12 inches. The soil is noncal-
careous and moderately alkaline.

Permeability is moderate in the Latom soils. Available
water holding capacity is 1 to 2 inches. Effective rooting
depth is 6 to 20 inches.

The Tatom soils are used for range, as wildlife
habitat, and for watershed.

Representative profile of Latom stony sandy loam, 3 to
9 percent slopes, one-tenth mile west and 200 feet south
of private farm road and just off old U.S. Highway 66,
SW1,NW1/, sec. 9, T.10 N, R. 29 E.:

A1—0 to 5 inches, light reddish-brown (5YR 6/4) stony
sandy loam, reddish brown (2.5YR 5/4) when moist;
weak, thick, platy structure and weak, fine, granu-
lar; slightly hard, very friable when moist, non-
sticky and nonplastic when wet; many fine roots;
very few fine tubular pores; noncalcareous; moder-
ately alkaline (pH 8.4); clear, smooth boundary. 3
to 8 inches thick.

C1—5 to 8 inches, reddish-brown (5YR 5/4) sandy loam,
(5YR 4/4) when moist; very weak, medium, pris-
matic structure and very weak, fine, subangular
blocky; slightly hard, very friable when moist,
slightly sticky and slightly plastic when wet; few
fine roots; very few fine tubular pores; noncalcar-
eous; moderately alkaline (pH 8.2); abrupt, wavy
boundary. 3 to 6 inches thick.

(C2—8 to 12 inches, light reddish-brown (5YR 6/4) weathered
sandstone rock in sandy loam soil matrix, reddish
brown (5YR 5/4) when moist; massive; soft, very
friable when moist, nonsticky and nonplastic when
wet; few fine roots; few coarse tubular pores; non-
caleareous; moderately alkaline (pH 83); abrupt,
wavy boundary. O to 6 inches thick.

R—12 inches, light reddish-brown (5YR 6/4) sandstone; thin,
discontinuous coatings of calcium carbonate (CaCOs)
in crevices.

The soil material is 15 to 35 percent sandstone fragments
ranging in size from pebbles to stones throughout the profile.
The soil ranges from noncalcareous to calcareous. In the A
horizon hue is 7.5YR to 2.5YR, and value is 5 or 6 when dry
and 4 or 5 when moist. The A horizon ranges from stony
sandy loam to stony loam. Sandstone bedrock begins at a
depth that ranges from 6 to 20 inches and averages about 10
inches.

Latom stony loam, 3 to 9 percent slopes (i).—This
soil 1s gently sloping to moderately sloping. It is on
upland ridges.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown stony loam about 6 inches thick.

Included with this soil in mapping were areas of scat-
tered rock outcroppings, Latom stony sandy loam, 9 to
25 percent, slopes, and Los Tanos soils.

Runoff is medium on this Latom soil. The hazard of
water erosion is moderate. Scattered stones are 5 to 30
feet apart.

_ This soil is used for range and watershed, and as wild-
life habitat. Dryland capability subeclass VIIs; Shallow
Sandstone range site ; wildlife habitat group C.

Latom stony sandy loam, 3 to 9 percent slopes (LU).—
This soil is gently sloping to moderately sloping. It is on
upland sandstone ridges.

This soil has the profile described as representative for
the Latom series.

Included with this soil in mapping were areas of scat-

tered rock outcroppings and of Los Tanos, Canez, and
Ima soils.

Runoff is medium on this Latom soil. The hazards of
soil blowing and water erosion are moderate. Scattered
stones are 5 to 30 feet apart.

This soil is used for range and watershed, and as wild-
life habitat. Dryland capability subclass VIIs; Shallow
Sandstone range site ; wildlife habitat group C.

Latom-Rock outerop complex, hilly (9 to 25 percent
slopes) (lV).—T.atom stony sandy loam makes up about
55 percent of this complex, and Rock outcrop makes up
about 20 percent %ﬁioz 7). Included soils make up the
other 25 percent. The Latom soil is on ridgetops and side
slopes and is rolling to hilly. The areas of Rock outcrop
are on narrow sandstone escarpments and scattered bed-
rock exposures.

Included with this complex in mapping, and making
up about 10 percent of the mapped acreage, were areas
of Los Tanos sandy loam. These areas are on ridgetops.
Also included, and making up about 15 percent of the
mapped acreage of this complex, were areas of Ima,
Canez, and San Jose soils. These areas are on fans below
the escarpments.

Runoff is rapid on the soils of this complex. The
hazard of water erosion is moderate to severe.

The soils of this complex are used for range and
watershed, and as wildlife habitat. Dryland capability
subclass VIIs; Shallow Sandstone range site; wildlife
habitat group E.

Latom-Rock outcrop complex, steep (25 to 50 percent
slopes) {IW).—Latom stony sandy loam makes up about
50 percent of this complex, and Rock outcrop makes up
about 25 percent. Included soils make up the other 25
percent. The Latom soil is on narrow ridgetops and side
slopes and is steep. The areas of Rock outcrop are on
narrow sandstone escarpments and scattered bedrock
exposures.

Included with this complex in mapping, and making
up about 10 percent of the mapped acreage, were areas
of Los Tanos sandy loam. These areas are on side slopes.
Also included, and making up about 10 percent of the
mapped acreage of this complex, were areas of Canez,
Ima, and San Jose soils. These areas are on fans below
the escarpments. Also included, and making up about 5
percent of the mapped acreage, were areas of Potter and
Sharvana soils. These areas are on the tops of ridges and
mesas.

Runoff is rapid on the soils of this complex. The
hazard of water erosion is severe.

The soils of this complex are used for range and
watershed, and as wildlife habitat. Dryland capability
subclass VIIs; Breaks range site; wildlife habitat
group E.

Los Tanos Series

The Los Tanos series consists of well-drained soils
that are moderately deep over sandstone bedrock. They
formed in material weathered from sandstone and are on
low hills, ridges, and mesas. Slopes are 1 to 5 percent.
The vegetation is principally mid grasses, forbs, and
shrubs. Elevation ranges from 4,200 to 4,800 feet. The
average annual precipitation is 14 to 17 inches, and the
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Figure 7.—View of Latom-Rock outcrop complex, hilly.

average annual air temperature is 57° to 60° F. The
frost-free season is 180 and 195 days. Associated soils are
in the Latom, La Lande, and Ima series.

In a representative profile the surface layer is light-
brown sandy loam about 6 inches thick. The subsoil is
reddish-brown sandy loam about 18 inches thick. The
substratum is reddish-yellow, partly weathered sand-
stone. Unweathered sandstone is at a depth of 30 inches.
The soil is mildly alkaline.

Permeability is moderately rapid in the Los Tanos
soils. Available water holding capacity is 25 to 3.5
inches. Effective rooting depth is 20 to 40 inches.

These soils are used for range, as wildlife habitat, and
for watershed. A limited acreage is in irrigated crops.

Representative profile of Los Tanos sandy loam, 1 to 5
percent slopes, three-fifths mile east and one-tenth mile
south of the slopes northwest corner of sec. 36, T. 11 N.,
R. 385 E.:

Al—0 to 6 inches, light-brown (7.5YR 6/3) sandy loam,
brown (7.5YR 4/3) when moist; weak, thick, platy
structure in upper 1 inch and weak, fine, granular
below; slightly hard, very friable when moist,
slightly sticky and slightly plastic when wet:
common fine roots; few fine tubular pores; noncal-
careous; mildly alkaline (pH 74); clear, smooth
boundary. 4 to 8 inches thick.

B2—6 to 24 inches, reddish-brown (5YR 5/4) sandy loam,
dark reddish brown (5YR 3/4) when moist: weak,
medium, prismatic structure; slightly hard, very
friable when moist, slightly sticky and slightly plas-
tic when wet; common fine roots: few fine and
medium tubular pores; lime as few very thin coat-
ings in root channels, as threads in lower part; cal-
careous ; mildly alkaline (pH 7.5): abrupt, smooth
bonndary. 16 to 22 inches thick.

C—24 to 30 inches, reddish-yellow (5YR 6/6) partly weath-
ered sandstone, yellowish red (5YR 4/6) when
moist; few fractures in upper part; ealeareous:
clear, smooth boundary. 0 to 10 inches thick.

R—30 inches, unweathered indurated sandstone.

In the solum reaction ranges from mildly to moderately
alkaline. In the A horizon hue ranges from 6YR to 10YR,
value is 5 or 6 when dry and 4 or 5 when moist, and chroma
is 2 or 3. In the B horizon hue ranges from 2.5YR to 7.0YR,
and value from 4 through 6 when dry and from 3 through 5
when moist. Chroma is 3 or 4. The B horizon ranges from
sandy loam to loam in which less than 18 percent of the soil
material is clay. In the B horizon structure ranges from pris-
matie to subangular blocky. In deeper profiles secondary lime
accumulation ranges from weak indistinet to distinet in
places where a Cea horizon oceurs immediately above bed-
rock, but ecalcium carbonate equivalent never exceeds 15 per-
cent. Bedroek beging at a depth of 20 to 40 inches.

Los Tanos sandy loam, 1 to 5 percent slopes (lx).—
This soil is nearly level to gently sloping. It is on low
hills and ridges of uplands. )

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
reddish-brown sandy loam about 6 inches thick. Included
in mapping were a few small areas of Ima, La Lande, and
Redona soils. )

Runoft is slow to medium on this Los Tanos soil. The
hazards of soil blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. A limited acreage is in irrigated crops. Irri-
gated capability unit IVe-1; dryland capability sub-
class Vle; Sandy range site; wildlife habitat group B.

Los Tanos sandy loam, 1 to 5 percent slopes (LY).—
This soil is nearly level to gently sloping. It is on low
hills, ridges, and mesas. )

This soil has the profile described as representative for
the Los Tanos series. Included in mapping were small
areas of Ima, Latom, and La Lande soils. )

Runoff is slow to medium on this Los Tanos soil. The
hazards of soil blowing and water erosion are moderate.
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This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Sandy
range site ; wildlife habitat group B.

Minneosa Series

The Minneosa series consists of deep, somewhat exces-
sively drained soils that formed in sandy alluvium. They
are on low terraces and flood plains. Slopes are 0 to 3
percent. The vegetation is sand sagebrush, forbs, and
some mid and tall grasses. Elevation ranges from 3,800
to 4,500 feet. The average annual precipitation is 14 to
17 inches, and the average annual air temperature is 57°
to 60° F. The frost-free season is 180 to 195 days. Asso-
ciated soils are in the Lacita, San Jose, and Ima series.

In a representative profile the surface layer is light-
brown loamy fine sand about 10 inches thick. The under-
lying layer is very pale brown loamy sand about 34
inches thick that has thin strata of sandy loam and fine
sandy loam. The substratum is reddish-brown silt loam
to a depth of 60 inches or more. The soil is calcareous
throughout the profile.

Permeability is moderately rapid in the Minneosa
soils. Available water holding capacity is 5 to 7 inches.
Effective rooting depth is 60 inches or more.

These soils are used for range and as wildlife habitat.

Representative profile of Minneosa loamy fine sand,
1,000 feet west and 100 feet south of the northeast corner
ofsec. 1, T.9N,R. 34 E.:

A1—0 to 10 inches, light-brown (7.5YR 6/4) loamy fine sand,
reddish brown (5YR 5/4) when moist; single grain;
loose when dry and when moist, nonsticky and non-
plastic when wet; few very fine to medium roots;
many very fine interstitial pores; disseminated lime;
calcareous; mildly alkaline (pH 7.4); clear, wavy
boundary. 8 to 16 inches thick.

C1—10 to 44 inches, very pale brown (10YR 7/4) loamy sand,
brown (7.5YR 5/4) when moist; single grain; loose
when dry and when moist, nonsticky and nonplastic
when wet; few very fine and fine roots; many fine
interstitial pores; strata of sandy loam and fine
sandy loam % to 2 inches thick irregularly spaced
throughout horizon, commonly slightly darker than
intervening material ; disseminated lime; calcareous;
mildly alkaline (pH 7.4); abrupt, smooth boundary.
30 to 48 or more inches thick.

IIC2—44 to 60 inches, reddish-brown (5YR 5/3) silt loam,
(5YR 4/3) when moist; massive; weak evidence of
laminae; common medium mottles of faint pink
(BYR 7/4); slightly hard, friable when moist,
slightly sticky and nonplastic when wet; few very
fine roots; common fine vesicular pores; few very
fine lime nodules; calcareous; moderately alkaline
(pH 8.2).

Reaction to a depth of 40 inches ranges from mildly to
moderately alkaline. In the A horizon hue ranges from 5YR
through 7.5YR, value is 5 or 6 when dry and 4 or 5 when
moist, and chroma is 3 or 4. In the A horizon content of
organic matter is less than 1 percent. In the C horizon hue
ranges from 5YR through 10YR, value from 6 through 7
when dry and from 4 through 6 when moist, and chroma
from 3 through 5. The C horizon is mostly coarser than
loamy very fine sand. Thin strata of material as fine as fine
sandy loam are always present but vary in quantity and
range to about 2 inches in thickness. A IIC2 horizon is
common but not always present. When present it ranges to
about 24 inches in thickness and is generally underlain by
coarse sand.

Minneosa loamy fine sand (0 to 3 percent slopes)

(Mn).—This soil is nearly level to gently undulating. It
is on low terraces and flood plains.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
light reddish-brown loamy fine sand about 8 inches
thick. Included in mapping were areas of Lacita soils
and of Riverwash.

Runoff is very slow on this Minneosa soil. The hazard
of soil blowing 1s severe. This soil is subject to occasional
flooding.

This soil is used for range and as wildlife habitat.
Dryland capability subelass VIIe; Deep Sand range
site; wildlife habitat group B.

Minneosa loamy fine sand (0 to 3 percent slopes)
(MO).—This soil is nearly level to gently undulating. It
is on low terraces and flood plains.

This soil has the profile described as representative for
the Minneosa series. Included in mapping were small
tracts of Lacita and San Jose soils and of Riverwash.

Runoff is very slow on this Minneosa soil. The hazard
of soil blowing 1s severe. This soil is subject to occasional
flooding.

This soil is used for range and as wildlife habitat.
Dryland capability subclags VIIe; Deep Sand range
site ; wildlife habitat group B.

Montoya Series

The Montoya series consists of deep, well-drained soils
that formed in fine-textured alluvium derived from red-
bed shale. They are on channeled flood plains, low ter-
races, and alluvial fans. Slopes are 0 to 3 percent. The
vegetation is principally short and mid grasses and
shrubs. Elevation ranges from 3,800 to 4,500 feet. The
average annual precipitation is 13 to 16 inches, and the
average annual air temperature is 57° to 60° F.- The
frost-free season is 180 to 195 days. Associated soils are
in the San Jon and Lacita series. )

In a representative profile the surface layer is red-
dish-brown clay loam about 4 inches thick (fig. 8). The
subsoil and substratum are reddish-brown™clay to a
depth of 60 inches or more. The soil is moderately to
strongly calcareous throughout the profile. Some salt is
in the subsoil and substratum, and gypsum crystals are
in the substratum. )

Permeability is very slow in the Montoya soils. Avail-
able water holding capacity is 7 to 9 inches. Effective
rooting depth is 60 inches or more. ‘ ‘

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

Representative profile of Montoya
NEYSEY,SW1 sec. 30, T.8 N,, R. 29 E.:

A1—0 to 4 inches, reddish-brown (25YR 4/4) clay loam,
dark reddish brown (2.5YR 3/4) when moist; weak,
thin, platy structure in upper 1 inch that gradgs to
weak, fine, subangular blocky; slightly hard, friable
when moist, sticky and plastic when wet; many fine
roots; common fine vesicular and few fine tubular
pores ; moderately calcareous; mildly alkaline (pH
7.6) ; abrupt, smooth boundary. 4 to 6 inches thick.

B21—4 to 18 inches, reddish-brown (2.5YR 4/4) clay, dark
reddish brown (2.5YR 3/4) when moist; modera}te,
medium, subangular blocky structure; close-fitting
surfaces on peds, very few small voids between them
in undisturbed condition; very hard, firm when

clay loam,
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Figure 8.—Profile of Montoya clay loam.

moist, sticky and plastic when wet; many fine roots
in upper part, common in lower part; common micro
and few fine tubular pores; few weakly expressed
slickensides ; strongly caleareous; moderately alka-
line (pH 7.9); gradual, wavy boundary. 8 to 20
inches thick.

B22—18 to 33 inches, reddish-brown (2.5YR 5/4) clay,
(2.5YR 4/4) when moist; moderate, medium, angular
blocky structure; very hard, very firm when moist,
very sticky and very plastic when wet; few fine to
medium roots; common fine tubular pores; common
intersecting slickensides ; pressure faces on some soil
peds; strongly calcareous; moderately alkaline (pH
8.0) ; gradual, irregular boundary. 12 to 20 inches
thick.

Cca—33 to 60 inches, reddish-brown (2.5YR 5/4) clay, (2.5YR
4/4) when moist; massive; very hard, very firm
when moist, very sticky and very plastic when wet ;
few fine roots; few fine tubular pores; few to
common, soft concretions and coatings of calcium
carbonate (CaCOsz) in eracks; few scattered clusters
of fine gypsum crystals; strongly calcareous; moder-
ately alkaline (pH 8.0).

In the A horizon hue ranges from 2.5YR through 7.5YR,
and value from 3 through 5 when dry and 3 or 4 when
moist. Chroma is 3 or 4. In the B horizon hue ranges from
2.5YR through 7.5YR, value from 4 through 6 when dry and
from 3 through 5 when moist, and chroma from 4 through 6.
The A horizon normally is free of soluble salts, but in places
in irrigated areas it ranges to moderately affected by salts
and alkali, The B horizon is heavy clay loam and heavy silty
clay loam to silty clay and clay. The clay content ranges
from 35 to 60 percent. In the B horizons structure is weak to
moderate, angular blocky, and intersecting slickensides are
few to common. Cracks more than 1 centimeter in width at

depths of 20 inches range from few to many. The B and C
horizons are slightly to strongly affected by soluble salfs.
The C horizon is less than 15 percent calcium carbonate. Car-
bonates range from disseminated to common, fine, soft
masses and coneretions. Accumulations of gypsum range from
none to slight.

Montoya clay loam (0 to 3 percent slopes) [MP).—This
soil is level to nearly level. It is on channeled flood
plains and low terraces. )

This soil has the profile desceribed as representative for
the Montoya series. Included in mapping were areas of
Tucumeari and Lacita soils.

Runoff is medium on this Montoya soil. Additional
water is received as runoff from surrounding soils. The
hazard of water erosion is moderate.

This soil is used for ran%e, as wildlife habitat, and for
watershed. Dryland capability subclass VIew; Salt Flats
range site ; wildlife habitat group D.

Montoya clay loam, 0 to 1 percent slopes (Mr].—This
soil is level. Tt is on channeled flood plains.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown heavy clay loam about 6 inches thick.
Included in mapping were small tracts of Tucumcari,
Redona. and San Jon soils.

Runoff is medium on this Montoya soil. If not pro-
tected by diversions, this soil receives additional water
that runs from surrounding soils. The hazard of water
erosion is slight to moderate. This soil is moderately
affected by soluble salts and alkali in places where it is
irrigated.

This soil is used for range and irrigated crops, as
wildlife habitat, and for watershed. Irrigated capability
unit IVs-3; dryland capability subclass VIew; Salt
Flats range site; wildlife habitat group D.

Montoya clay loam, 1 to 3 percent slopes (Ms).—This
soil is nearly level. It is on channeled flood plains and
low terraces.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown heavy clay loam about 5 inches thick.
Included in mapping were small tracts of Tucumecari,
Lacita, Quay, and San Jon soils.

Runoff is medium on this Montoya seil. If not pro-
tected by diversions, this soil receives additional water
that runs from surrounding soils. The hazard of water
erosion is slight to moderate. This soil is moderately
affected by soluble salts and alkali in places where it is
irrigated.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit IVs-3; dryland capability subclass VIew; Salt
Flats range site; wildlife habitat group D.

Montoya clay loam and Gullied land (0 to 3 percent
slopes) (MT).—Montoya clay loam makes up about 45
percent of this undifferentiated group, and Gullied land
makes up about 45 percent. Included soils make up the
other 10 percent. Montoya clay loam is level to nearly
level and is on channeled flood plains. Gullied land con-
sists of a network of gullies 5 to 30 feet deep that have
tributary gullies 2 to 5 feet deep. This land is almost
completely lacking in vegetation.

The Montoya soil has a profile similar to that
described as representative for the Montoya series, but
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most of the surface layer has been removed by rill ero-
sion.

Included with this group in mapping were areas of
Tucumecari clay loam and Lacita silt loam. Each of these
included areas makes up about 5 percent of the mapped
acreage of this undifferentiated group.

Runoff is rapid on the soils of this group. Additional
water is received as runoff from surrounding soils. The
hazard of water erosion is severe. Active soil piping
occurs in the soils of this group.

The soils of this undifferentiated group are used for
range and watershed and as wildlife habitat. Montoya
clay loam in dryland capability subclass VIew, Salt
Flats range site, wildlife habitat group D; Gullied land
in dryland capability subclass VIIIe, range site not
assigned, wildlife habitat group F.

Olton Series

The Olton series consists of deep, well-drained soils
that formed in moderately fine textured old alluvium
modified by wind on the High Plains. Slopes are 0 to 3
percent. The vegetation is mid and short grasses, forbs,
and shrubs. Elevation ranges from 4,400 to 5,000 feet.
The average annual precipitation is 15 to 18 inches, and
the average annual air temperature is 57° to 60° F. The
frost-free season is 180 to 195 days. Associated soils are
in the Amarillo, Potter, and Bascom series.

In a representative profile the surface layer is
vellowish-brown and brown loam about 9 inches thick.
The subsoil is brown heavy clay loam about 25 inches

thick. The substratum is reddish-yellow clay loam and
yellowish-red sandy clay loam. It has a high content of
lime. The surface layer and upper part of the subsoil are
noncalcareous.

Permeability is moderately slow in the Olton soils.
Available water holding capacity is 10 to 11 inches.
Effective rooting depth is 60 inches or more.

These soils are used for range, as wildlife habitat, and
for watershed. A limited acreage is in dryfarmed crops.

Representative profile of Olton loam, 0 to 3 percent
slopes, NW1,SW1,NW1, sec. 3, T. 16 N., R. 35 E.:

A11—0 to 3 inches, yellowish-brown (10YR 5/4) loam, dark
yellowish brown (10YR 3/4) when moist; moderate,
medium, platy structure that parts to weak, fine,
granular; slightly hard, very friable when moist,
nonsticky and slightly plastic when wet; many fine
roots; many fine vesicular pores; noncalecareous;
neutral (pH 6.8); abrupt, smooth boundary. 0 to 4
inches thick.

A12—3 to 9 inches, brown (10YR 5/3) loam, dark brown
(10YR 3/3) when moist; weak, fine, subangular
blocky structure; hard, friable when moist, nonsticky
and slightly plastic when wet ; many fine roots; many
fine tubular pores; noncalcareous ; neutral (pH 7.0) ;
clear, smooth boundary. 6 to 8 inches thick.

B2t—9 to 28 inches, brown (10YR 5/3) heavy clay loam,
dark brown (10YR 3/3) when moist; moderate,
-medium, prismatic structure that parts to moderate,
medium, subangular blocky; hard, firm when moist,
sticky and plastic when wet; common fine roots;
common fine tubular pores; thin patchy clay films;
noncalcareous; mildly alkaline (pH 7.5); abrupt,
smooth boundary. 16 to 28 inches thick.

B3ca—28 to 34 inches, brown (7.5YR 5/4) clay loam, (7.5YR
4/4) when moist; weak, medium, subangular blocky
structure; hard, friable when moist, slightly sticky
and plastic when wet; few fine roots; many fine

tubular pores; common, fine, distinct lime mottles of
pinkish white (7.5YR 8/2); strongly calcareous;
moderately alkaline (pH 8.0); clear, smooth bound-
ary. 2 to 8 inches thick.

Clea—34 to 46 inches, reddish-yellow (5YR 6/6) clay loam,
yellowish red (5YR 5/6) when moist; weak, medium,
subangular blocky structure; hard, friable when
moist, slightly sticky and slightly plastic when wet;
very few fine roots; many fine tubular pores; many,
fine and medium, distinct lime nodules of pinkish
white (7.5 YR 8/2) ; 15 to 20 percent calcium carbon-
ate equivalent; strongly calcareous; moderately alka-
line (pH 8.0); gradual, smooth boundary. 10 to 20
inches thick.

IIC2—46 to 60 inches, yellowish-red (5YR 5/6) sandy clay
loam, (5YR 4/6) when moist; massive; hard, friable
when moist, slightly sticky and slightly plastic when
wet; very few fine roots; many fine tubular pores;
moderately calcareous; mildly alkaline (pH 7.8).

In the A horizon hue ranges from 7.5YR to 10YR. This
horizon ranges from loam to light clay loam. The Bt horizon
ranges from sandy clay to heavy clay loam in which 35 to 40
percent of the soil material is clay.

Olton loam, 0 to 3 percent slopes (OT).—This soil is
smooth and level to nearly level. It is on uplands of the
High Plains in the eastern and northeastern parts of the
Area.

Included with this soil in mapping were small areas of
Amarillo and Bascom soils, and of Canez variant.

Runoff is slow to medium on this Olton soil. The
hazard of erosion is moderate.

This soil is used for range, as wildlife habitat, and for
watershed. A limited acreage is in dryfarmed crops.
Dryland capability unit IITec-1; Loamy range site;
wildlife habitat group A.

Potter Series

The Potter series consists of well-drained soils that are
shallow over cemented caliche. They formed in beds of
caliche on the High Plains. Slopes are 1 to 9 percent.
The vegetation is mostly mid grasses, mesquite, and yucca.
Elevation ranges from 4,200 to 4,800 feet. The average
annual precipitation is 14 to 17 inches, and the average
annual air temperature is 57° to 60° F. The frost-free
season is 180 to 195 days. Associated soils are in the
Bascom and Amarillo series, and in the Canez variant.

In a representative profile the surface layer is light
brownish-gray loam about 8 inches thick. The substra-
tum is very pale brown, fractured, cemented caliche.

Permeability is moderate in the Potter soils. Available
water holding capacity is 1 to 1.5 inches. Effective root-
ing depth is 6 to 10 inches.

These soils are used for range, as wildlife habitat, for
watershed, and as a source of caliche for construction.

Representative profile of Potter loam, 1 to 9 percent
slopes, NW14,NW1,SE; sec. 13, T. 12 N, R. 33 E.:

A1—O0 to 8 inches, light brownish-gray (10YR 6/2) loam, yel-
lowish brown (10YR 5/4) when moist; weak,
medium, granular structure; hard, very friable when
moist, slightly sticky and slightly plastic when wet;
about 30 percent very pale brown (10YR 8/4),
medium fragments of caliche; many fine roots; few
fine tubular pores; strongly calcareous; moderately
alkaline (pH 8.4); abrupt, wavy boundary. 6 to 10
inches thick.
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Ceam—S8 inches, very pale brown (10YR 8/3), fractured,
cemented caliche; few fine roots and soil in cracks;
caliche more fragmented, softer, and mixed with
loamy material below depth of 14 inches.

In the A horizon hue ranges from 7.5YR through 10YR.
Value is 5 or 6 when dry and 4 or 5 when moist. Chroma
ranges from 2 through 4. This horizon ranges from loam to
fine sandy loam. The Ccam horizon is at a depth of 6 to 10
inches.

Potter loam, 1 to 9 percent slopes {Po).—This soil is
nearly level to moderately sloping. It is on uplands of
the High Plains.

The profile of this soil is similar to that described as
representative for the series, but the surface layer 1s
light-brown loam.

Tncluded with this soil in mapping, and making up
about 15 percent of the mapped acreage, were areas of
Bascom soils of Canez variant.

Runoff is medium to rapid on this Potter soil. The
hazard of water erosion is moderate.

This soil is used for range, as wildlife habitat, for
watershed, and as a source of caliche. Dryland capability
subclass VIIs; Shallow range site; wildlife habitat
group C.

Potter loam, 1 to 9 percent slopes (PT).—This soil is
nearly level to moderately sloping. It is on uplands of
the High Plains.

This soil has the profile described as representative for
the Potter series.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, were areas of
Bascom and Sharvana soils. Also included, and making
up about 5 percent of the mapped acreage of this soil,
were areas of soils that are similar to Potter loam,
except that they are underlain by indurated caliche at a
depth of 6 to 16 inches. These soils are mostly along the
boundary of Deaf Smith County. '

Runofl is medium to rapid on this Potter soil. The
hazard of water erosion is moderate.

This soil is used for range, as wildlife habitat, for
watershed, and as a source of caliche. Dryland capability
subclass VIIs; Shallow range site; wildlife habitat
group C.

»

Quay Series

The Quay series consists of moderately decp to decp,
well-drained soils that formed in mixed alluvium derived
principally from red-bed material. They are on alluvial
fans. Slopes are 0 to 9 percent. The vegetation is princi-
pally mid grasses, forbs, and shrubs. Elevation ranges
from 4,000 to 4,800 feet. The average annual precipita-
tion is 13 to 16 inches, and the average annual air tem-
perature is 57° to 60° F. The frost-free season 1s 180 to
195 days. Associated soils are in the Redona, Ima, and
Canez series.

In a representative profile the surface layer is red-
dish-brown and light reddish-brown loam and heavy
loam about 9 inches thick. The subsoil is light reddish-
brown and reddish-brown light clay loam and clay loam
about 17 inches thick. The substratum, to a depth of 60
inches or more, is light-brown and pinkish-gray clay
loam and light clay loam having a high content of lime.
The soil is calcareous throughout the profile.

Permeability is moderate in the Quay soils. Available
water holding capacity is 5 to 6 inches. Rooting depth to
the lime zone 1s 15 to 38 inches.

These soils are used for range, as wildlife habitat, and
for watershed. A limited acreage is in irrigated crops.

Representative profile of Quay loam, 0 to 5 percent
slopes, in the north quarter corner of sec. 27, T. 10 N., R.
30 E.:

A1l—0 to 3 inches, reddish-brown (5YR 5/3) loam, dark red-
dish brown (S5YR 3/3) when moist; moderate, very
fine, granular structure; soft, friable when moist,
slightly sticky and slightly plastic when wet; few
very fine roots; many fine vesicular and few fine
tubular pores; disseminated lime; calcareous ; mod-
erately alkaline (pH 8.2); clear, smooth boundary. 2
to b inches thick.

A3—3 to 9 inches, light reddish-brown (5YR 6/3) heavy
loam, reddish brown (5YR 4/3) when moist; moder-
ate, very fine, granular structure; soft, friable when
moist, slightly sticky and slightly plastic when wet;
common fine roots; common very fine tubular pores;
disseminated lime; calcareous; moderately alkaline
(pH 8.2); clear, smooth boundary. 4 to 10 inches
thick.

B21—9 to 13 inches, light reddish-brown (5YR 6/3) light clay
loam, reddish brown (5YR 4/3) when moist; weak,
fine, subangular blocky structure; slightly hard, fria-
ble when moist, sticky and plastic when wet ;
common very fine and few fine roots; common fine
tubular pores; disseminated lime; calcareous; mod-
erately alkaline (pH 8.4) ; clear, smooth boundary. 3
to 6 inches thick.

B22—13 to 19 inches, reddish-brown (5YR 5/4) clay loam,
(BYR 4/4) when moist; moderate, fine, subangular
blocky structure; hard, friable when moist, sticky
and plastic when wet; common very fine and few
fine roots; common fine tubular pores; lime segre-
gated into few, fine, soft masses; calcareous ; moder-
ately alkaline (pH 8.4); clear, wavy boundary. 5 to
15 inches thick.

19 to 26 inches, reddish-brown (5YR 5/4) clay loam,
(YR 4/4) when moist; moderate, fine and medium,
subangular blocky structure; hard, firm when moist,
sticky and plastic when wet; common very fine and
few fine roots; common fine and very fine tubular
pores; lime segregated into many, pinkish-white
(5YR 8/2), medium, soft masses; calcareous; moder-
ately alkaline (pH 8.4); clear, wavy boundary. 6 to
12 inches thick.

Clea—26 to 36 inches, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR 4/4) when moist; weak, medium,
subangular blocky structure; slightly hard, firm
when moist, sticky and plastic when wet ; few very
fine roots; common fine and very fine tubular pores;
lime segregated into many, pinkish white (BYR 8/2),
medium, soft masses; calcareous; moderately alka-
line (pH 84); clear, smooth boundary. 5 to 12
inches thick.

26 to 60 inches, pinkish-gray (7.5YR 7/2) light clay
loam, (7.3YR 6/2) when moist; massive ; slightly
hard, friable when moist, sticky and plastic when
wet; few very fine tubular pores; few, fine, soft
masses of lime; calcareous; moderately alkaline (pH
84).

In the upper 7 inches, the A horizon is less than 1 percent
organic matter. In the A horizon hue ranges from 2.5YR
through 7.5YR, and value is 5 or 6 when dry. Chroma ranges
from 3 through 5. This horizon is loam or fine sandy loam.
In the B horizon hue is 25YR or 5YR, and value ranges
from 5 through 7 when dry and from 3 through 5 when
moist. Chroma ranges from 3 through 6. This horizon ranges
from 18 to 35 percent clay, and is less than 15 percent fine
and coarser sand. In the B horizon structure is weak and
moderate, fine to coarse, prismatic and subangular blocky.
The B3ca horizon begins at a depth of 15 to 36 inches and
averages about 24 inches. In the Clea horizon hue ranges

B3eca

c2
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from 2.5YR through 7.5YR, value from 5 through 7 when dry
and from 4 through 6 when moist, and chroma from 2
through 4. The Cleca horizon ranges from 15 to 30 percent
calcium carbonate, and on the average is 5 percent more
than in the C2 horizon.

Quay fine sandy loam, 0 to 1 percent slopes (Qd).—
This soil is level. It is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is fine
sandy loam about 7 inches thick.

Included with this soil in mapping, and making up
about 13 percent of the mapped acreage, were areas of
Redona, La Lande, and Ima soils. Also included, and
making up about 2 percent of the mapped acreage of
this soil, were areas of Quay fine sandy loam, sandstone
substratum.

Runoff is slow on this Quay soil. The hazard of soil
blowing is moderate.

This soil is used for range and as wildlife habitat. A
limited acreage is in irrigated crops. Irrigated capability
unit ITe-3; dryland capability subclass Ve Sandy
range site; wildlife habitat group A.

Quay fine sandy loam, 1 to 3 percent slopes (Qe).—
This soil is nearly level. It is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
brown fine sandy loam about 6 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Redona, La Lande, and Tma soils.

Runoff is slow on this Quay soil. The hazard of soil
blowing is moderate.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit TTIe—4; dry-
land capability subclass VIe; Sandy range site; wildlife
habitat group ‘A. '

Quay loam, 0 to 1 percent slopes (Qfl.—This soil is
level. It is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown loam about 7 inches thick.

Included with this soil in mapping, and making up
about 13 percent of the mapped acreage, were areas of
Redona, Lacita, and La Lande soils. Also included, and
making up about 2 percent of the mapped acreage of
this soil, were areas of Quay loam, shale substratum.

Runoft is slow on this Quay soil. The hazard of soil
blowing is moderate.

This soil is used for irrigated crops and range, and as
wildlife habitat. Trrigated capability unit ITe-1; dry-
land capability subclass VIe; Loamy range site; wildlife
habitat group A.

Quay loam, 1 to 3 percent slopes (Qg).—This soil is
nearly level. Tt is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
brown loam about 8 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Redona, Lacita, and La Lande soils.

Runoff is medium on this Quay soil. The hazards of
soil blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability

unit ITIe~6; dryland capability subclass VIe; Loamy
range site; wildlife habitat group A.

Quay loam, 0 to 5 percent slopes (QH).—This soil is
level to gently sloping. It is on upland alluvial fans.

This soil has the profile described as representative for
the Quay series. Included in mapping were areas of Tu-
cumeari, Redona, Lacita, and Montoya soils. Also in-
cluded were a few small areas of Olton soils along the
boundary of Deaf Smith County.

Runoft is slow to medium on this Quay soil. The haz-
ards of soil blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; ILoamy
range site; wildlife habitat group A.

Quay loam, 3 to 9 percent slopes (Qk).—This soil is
gently sloping to moderately sloping. It is on upland
alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
light reddish-brown loam about 6 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
San Jon, Lacita, and La Lande soils.

Runofl is rapid on this Quay soil. The hazards of soil
blowing and water erosion are moderate to severe.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit IVe-13; dryland capability subclass VIe; Loamy
range site; wildlife habitat group A.

Quay loam, sandstone substratum, 0 to 1 percent
slopes (Ql).—This soil is level. It is on upland alluvial
fans.

The profile of this soil is similar to that described as
representative for the series, but sandstone bedrock is at
a depth of 24 to 88 inches.

Included with this soil in mapping, and making up
about 30 percent of the mapped acreage, were areas of
Quay fine sandy loam, sandstone substratum. Also
included, and making up about 10 percent of the mapped
acreage of this soil, were areas of La ILande, Tma, Los
Tanos, and Lacita soils.

Runoff is slow on this Quay soil. The hazard of soil
blowing is moderate. Available water holding capacity is
5 to 6 inches. Effective rooting depth is 24 to 38 inches.
If irrigation water is not properly managed, a perched
water table forms over the sandstone bedrock in places.

This soil is used for irrigated crops and range, and as
wildlife habitat. Irrigated capability unit I1Te-6; dry-
land capability subclass VIe; Loamy range site; wildlife
habitat group A.

Quay loam, sandstone substratum, 1 to 3 percent
slopes (Qm).—This soil is nearly level. Tt is on upland
alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but sandstone bedrock is at
a depth of 22 to 36 inches.

Included with this soil in mapping, and making up
about 30 percent of the mapped acreage, were areas of
Quay fine sandy loam, sandstone substratum. Also
included, and making up about 10 percent of the mapped
acreage of this soil, were areas of La Lande, Ima, Los
Tanos, and Redona soils.

Runoff is medium on this Quay soil. The hazards of




TUCUMCARI AREA, NEW MEXICO 33

soil blowing and water crosion are moderate. Effective
rooting depth is 22 to 36 inches. If irrigation water is
not properly managed, a perched water table forms over
the sandstone bedrock in places.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit ITIe-6; dryland capability subclass Vle; Loamy
range site ; wildlife habitat group A.

Quay loam, shale substratum, 1 to 3 percent slopes
é@n).—This soil is nearly level. It is on upland alluvial
ans.

The profile of this soil is similar to that described as
representative for the series, but the substratum is shale
at a depth of 20 to 35 inches.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, were areas of
Quay fine sandy loam, shale substratum. Also included,
and making up about 10 percent of the mapped acreage
of this soil, were areas of San Jon and Ima soils.

Runoff is medium on this Quay soil. The hazards of
soil blowing and water erosion are moderate. Available
water holding capacity is 4 to 5 inches. Effective rooting
depth is 20 to 35 inches. If irrigation water is not prop-
erly managed, a perched water table forms over the
shale substratum in places.

This soil is used for range, as wildlife habitat, for
watershed, and for irrigated crops. Irrigated capability
unit IVe-1; dryland capability subclass VIe; Loamy
range site; wildlife habitat group A.

Quay loam, shale substratum, 1 to 5 percent slopes
{QO).—This soil is nearly level to gently sloping. It is on
upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the substratum is shale
at a depth of 20 to 35 inches.

Included with this soil in mapping, and making up
about 40 percent of the mapped acreage, were areas of
Quay fine sandy loam, shale substratum. Also included,
and making up about 10 percent of the mapped acreage
of this soil, were areas of San Jon and Ima so1ls.

Runoff is medium on this Quay soil. The hazards of
soil blowing and water erosion are moderate. Available

water holding capacity is 4 to 5 inches. Effective rooting™

depth is mostly 20 to 35 inches.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Loamy
range site ; wildlife habitat group A.

Redona Series

The Redona series consists of deep, well-drained soils
that formed in old alluvium on alluvial fans and valley
sides. Slopes are 0 to 5 percent. The vegetation is mixed
mid and tall grasses, forbs, and shrubs. Elevation ranges
from 4,200 to 4,600 feet. The average annual precipita-
tion is 13 to 16 inches, and the average annual air tem-
perature is 57° to 60° F. The frost-frec season is 180 to
195 days. Associated soils are in the Ima, T.os Tanos, and
Quay series.

In a representative profile the surface layer is red-
dish-brown fine sandy loam about 10 inches thick. The
upper part of the subsoil is reddish-brown sandy clay
loam about 18 inches thick. The lower part of the subsoil

and the substratum, to a depth of 68 inches or more, are
pink and light reddish-brown clay loam having a high
content of lime. The upper 24 inches of the soil is non-
calcareous.

Permeability is moderate in the Redona soils. Avail-
able water holding capacity is 9.5 to 11 inches. Effective
rooting depth is 60 inches or more.

The Redona soils are used for range, as wildlife habi-
tat, for watershed, and for irrigated crops. A few small
areas are in irrigated pasture. The Redona soils are dry
too much of the time to be suitable for dryfarmed crops.

Representative profile of Redona fine sandy loam, 0 to
3 percent slopes, about 4 miles south of Tucumcari on
State Highway 18 and one-half mile north of the south-
west corner of sec. 15, T. 10 N., R. 30 X.:

A1—0 to 10 inches, reddish-brown (5YR 4/4) fine sandy
loam, dark reddish brown (5YR 3/4) when moist;
weak, thin, platy structure in upper 2 inches that
grades to weak, fine and medium, subangular blocky;
slightly hard, friable when moist, slightly sticky and
nonplastic when wet; many very fine and fine roots;
common fine vesicular and few fine tubular pores;
noncalcareous; mildly alkaline (pH 7.4); clear,
smooth boundary. 6 to 12 inches thick.

B21t—10 to 24 inches, reddish-brown (5YR 5/4) sandy clay
loam, (5YR 4/4) when moist; weak, coarse, pris-
matic structure and moderate, fine and medium,
subangular blocky ; hard, friable when moist, slightly
sticky and nonplastic when wet; many very fine and
fine roots; common fine and few medium tubular
pores; common clusters of fine, rounded insect casts;
clay as many thin coatings on sand grains, and as
bridges between grains; noncalcareous; mildly alka-
line (pH 7.5); clear, smooth boundary. 12 to 16
inches thick.

B22t— 24 to 28 inches, reddish-brown (5YR 5/4) sandy clay
loam, (5YR 4/4) when moist; moderate, fine and
medium, subangular blocky structure; hard, friable
when moist, slightly sticky and nonplastic when
wet; common very fine and fine roots; many fine
and medium tubular pores; common clusters of fine
rounded insect casts; clay as many thin coatings on
sand grains, and as bridges between grains; few,
fine, soft nodules and concretions of lime; calcar-
eous ; mildly alkaline (pH 7.6) ; abrupt, wavy bound-
ary. 3 to 8 inches thick.

B3ca—28 to 50 inches, pink (5YR 8/3) and light reddish-
brown (5YR 6/4) eclay loam, pink (5YR 7/3) and
reddish brown (5YR 5/4) when moist; moderate,
medium, subangular blocky structure; very hard,
friable when moist, slightly sticky and slightly plas-
tic when wet; few very fine roots; many very fine
tubular pores; common very fine and fine pebbles;
lime disseminated throughout; few very fine lime
concretions; ‘calcareons; moderately alkaline (pH
8.3) ; clear, wavy boundary. 15 to 24 inches thick.

Cea—50 to 68 inches, light reddish-brown (5YR 6/4) and
pink (5YR 8/3) clay loam, reddish brown (5YR 5/4)
and pink (5YR 7/3) when moist; weak, medium,
subangular Dblocky structure; hard, friable when
moist, slightly sticky and slightly plastic when wet;
few fine roots; common fine tubular pores; lime dis-
seminated throughout; few very fine lime concre-
tions ; caleareous ; moderately alkaline (pH 8.2).

Content of course fragments of all horizons is less than 15
percent. Thickness of the A and B horizons ranges from 36
to 60 inches. The solum ranges from noncalcareous in the
upper part to caleareous throughout, and from mildly alka-
line to strongly alkaline. Noncontrasting buried horizons are
present in places below the solum. In the A horizon hue
ranges from 7.5YR through 5YR, value is 4 or 5 when dry
and 3 or 4 when moist, and chroma is 4 or 5. The A horizon
ranges from loamy fine sand to sandy clay loam. In the B2t
horizon hue ranges from 7.5YR through 2.5YR, and value
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from 4 through 6 when dry and 3 through 5 when moist.
Chroma is 4 or 5. In the B3ca horizon hue has the same
range as in the B2t horizon, but value is one to three units
higher because of greater content of carbonates. In the layer
of maximum accumulation, content of carbonates exceeds 15
percent, and more than 5 percent of the carbonates are in
secondary form. Content of carbonates decreases with further
depth.

Redona loamy fine sand, 0 to 3 percent slopes (Rd).—
This soil is nearly level to gently undulating. It is on
valley sides of uplands.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
brown loamy fine sand about 9 inches thick. Included in
mapping were small tracts of Canez, Ima, and Bascom
soils.

Runoff is very slow to slow on this Redona soil. The
hazard of soil blowing is severe.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit ITIe-10; dry-
land capability subclass VIe; Deep Sand range site;
wildlife habitat group B.

Redona loamy fine sand, 0 to 3 percent slopes (RE).—
This soil is nearly level to gently undulating. It is on
upland alluvial fans and valley sides.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
brown loamy fine sand about 12 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acrcage, were areas of
Redona loamy fine sand, 3 to 5 percent slopes. Also
included, and making up about 10 percent of the mapped
ac_rleage of this soil, were areas of Canez and Bascom
soils.

Runoff is very slow to slow on this Redona soil. The
hazard of soil blowing is severe.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Dryland capability subclass VIe; Deep
Sand range site; wildlife habitat group B.

Redona loamy fine sand, 0 to 3 percent slopes, eroded
{RF).—This soil is gently undulating. It is on upland valley
sides and alluvial fans in abandoned fields that were for-
merly used for dryfarmed crops.

The profile of this soil is similar to that deseribed as
representative for the series, but the surface layer has
been eroded.

About 60 percent of this mapping unit consists of low
hummocks of accumulated loamy fine sand, 2 to 4 feet
high. About 25 percent consists of areas where the sur-
face layer has been blown away and the sandy clay loam
subsoil has been exposed. A few blowouts are present in
places where the subsoil has been blown away and the
high-lime substratum has been exposed.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, were areas of
Canez, Ima, and Bascom soils,

Runoff is slow on this Redona soil. The hazard of soil
blowing is severe.

This soil is used for range and as wildlife habitat.
Dryland capability subclass VIe; Deep Sand range site;
wildlife habitat group B.

Redona loamy fine sand, 3 to 5 percent slopes (Rg).—
This soil is undulating. It is on upland valley sides.

The profile of this soil is similar to that described as

representative for the series, but the surface layer is
brown loamy fine sand akout 8 inches thick. Included in
mapping were a few small tracts of Canez and Bascom
soils.

Runoff is medium on this Redona soil. The hazard of
soil blowing is severe, and the hazard of water erosion is
moderate.

This soil is used for range, as wildlife habitat, and for
watershed. A limited acreage is in irrigated crops. Irri-
gated capability unit IVe-13; dryland capability sub-
class VIe; Deep Sand range site; wildlife habitat group B.

Redona loamy fine sand, 0 to 3 percent slopes, hum-
mocky (Rh).—This soil is gently undulating. It is on
upland alluvial fans in old fields that were formerly
used for dryfarmed crops.

The profile of this soil is similar to that described as
representative for the series, but the surface layer has
been eroded. About 65 percent of this mapping unit con-
sists of low hummocks of accumulated loamy fine sand, 2
to 4 feet high. Hummocks of loamy fine sand 3 to 6 feet
high are commonly present along the northern and east-
ern boundaries of the old fields. About 20 percent of the
unit consists of areas where the surface layer has been
blown away and the sandy clay loam subsoil has been
exposed. A few blowouts are present in places where the
subsoil has been blown away and the high-lime clay loam
substratum has been exposed.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, were acres of
Canez, Ima, and Bascom soils.

Runoff is slow on this Redona soil. The hazard of soil
blowing is severe.

This soil is used mostly for range and as wildlife habi-
tat. A few small tracts are used for irrigated pasture or
crops. Irrigated capability unit IVe-8; dryland capabil-
ity subclass VIe; Deep Sand range site; wildlife habitat
group B.

Redona fine sandy loam, 0 to 1 percent slopes (Rk).—
This soil is level. It is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown fine sandy loam about 8 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Canez and Bascom soils, and of Bascom variant.

Runoff is slow on this Redona soil. The hazard of soil
blowing is moderate.

This soil is used for irrigated crops and range, and as
wildlife habitat. Irrigated capability unit Ile-3; dry-
land capability subclass VIe; Sandy range site; wildlife
habitat Group A.

Redona fine sandy loam, 0 to 3 percent slopes [(RM).—
This soil is level to nearly level. It is on upland and
alluvial fans and valley-filling slopes.

This soil has the profile described as representative for
the Redona series. Included in mapping were areas of
Tucumeari, La Lande, Amarillo, and Quay soils.

Runoff is slow on this Redona soil. The hazard of soil
blowing is moderate.

This soil is used for range and as wildlife habitat.
Dryland capability subclass VIe; Sandy range site;
wildlife habitat group A.
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Redona fine sandy loam, 1 to 3 percent slopes (Rn).—
This soil is nearly level. It is on upland alluvial fans
and valley sides. :

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown fine sandy loam about 7 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Canez and La Lande soils and of Canez variant.

Runoff is slow on this Redona soil. The hazards of soil
blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
irrigated crops. Irrigated capability unit ITTe—4; dry-
land capability subclass VIe; Sandy range site; wildlife
habitat group A. _

Redona loam, 0 to 1 percent slopes (Ro).—This level
soil is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
rﬁddkish—brown loam or sandy clay loam about 6 inches
thick. 4

Tncluded with this soil in mapping, and making up
about 15 percent of the mapped acreage, were areas of
Quay, La Lande, Lacita, and Tucumeari soils.

Runoff is slow on this Redona soil. The hazard of ero-
sion is moderate.

This soil is used for irrigated crops and range,
and as wildlife habitat. Irrigated capability unit IIe-1;
dryland capability subclass VIe; Loamy range site;
wildlife habitat group A.

Redona loam, 1 to 3 percent slopes [Rp).—This soil is
n'e(itrly level. It is on upland alluvial fans and valley
sides.

The profile of this soil is similar to that described as
representative for the series, but the surface layer 1is
rﬁddﬁsh-brown loam or sandy clay loam about 6 inches
thick.

Included with this soil in mapping were a few small
tracts of Redona loam, 3 to 5 percent slopes, and of

‘Quay, La Lande, and Lacita soils.

Runoff is medium on this Redona soil. The hazard of
erosion is moderate.

This soil is used for irrigated crops and range, as
wildlife habitat, and for watershed. Irrigated capability
unit ITe-8; dryland capability subclass VIe; Loamy
range site; wildlife habitat group A.

Riverwash

One part of this land type has been mapped in the
high-intensity survey area, and another part has been
mapped in the medium-intensity survey area.

Riverwash (0 to 3 percent slopes) (Rr).—This part of
the Riverwash land type consists of areas along the bot-
toms of small intermittent stream channels and the low-
lying sand and gravel terraces of larger creeks in the
high-intensity survey area. Such streams include Paja-
rito Creck and Plaza Largo Creek. These areas are subject
to frequent overflow from upstream runoff. They are
also subject to deposition and erosion. The vegetation is
sparse, consisting of a few annual weeds and some cotton-
wood and saltcedar. Elevation ranges from 3,800 to 4,200

feet. The average annual precipitation is 13 to 16 inches,
and the average annual air temperature is b7° to 60° F.
The frost-free season is 180 to 195 days. Included in map-
ping, and making up about 10 percent of the mapped
acreage of this land type, were areas of Lacita, Minneosa,
and Galegos soils.

Permeability is mostly rapid in the soil material of
this land type. Runoff is medium to rapid. The hazard
of erosion is severe.

Areas of this land type are used for watershed and as
a source of commercial sand and gravel. Dryland capa-
bility subclags VIIIw; range site not assigned ; wildlife
habitat group F.

Riverwash (0 to 3 percent slopes) (RS).—This part of
the Riverwash land type consists of interbedded soil
material that is mostly sand and gravel having thin
strata of silt loam. Areas of this material are in the
channel and adjacent low flood plains of the Canadian
River and its tributaries in the medium-intensity survey
area. These areas are subject to frequent overflow, depo-
sition, and erosion. Elevation ranges from 3,600 to 4,500
feet. The average annual precipitation 1s 13 to 17 inches,
and the average annual alr temperature is 57° to 60° F.
The frost-free season is 180 to 195 days. Included n
mapping, and making up about 10 percent of the
mapped acreage of this land type, were areas of Min-
neosa, Lacita, and Gallegos soils.

Permeability is mostly rapid in the soil material of this
land type. Runoff is medium to rapid. The hazard of
erosion 1s severe.

Areas of this land type are used for watershed and as
a source of sand and gravel. In some places pools of
water serve as intermittent watering areas for livestock
and wildlife. Dryland capability subclass VIIIw; range
site not assigned ; wildlife habitat group F.

Rock Land

Rock land (20 to 80 percent slopes) (Rt} (RU) 1s made up
of two distinet landforms in the medium-intensity
survey area. The vegetation on this land type is sparse,
widely variable, and in many places inaccessibe to live-
stock. Tt consists of short and mid grasses, scrub oalk,
juniper, skunkbush sumac, mesquite, yucca, saltcedar,
and some cottonwood. The average annual precipitation
is 13 to 17 inches, and the average annual air tempera-
ture is 57° to 60° F. The frost-free season is 180 to 195
days.

One landform is known locally as the High Plains
Escarpment. It consists of soils that are hilly to very
steep. Relief averages about 400 feet. These soils are
shallow and very shallow and have many outcrops of
sandstone and caliche material overlying interbedded
red-bed shale and sandstone. Elevation ranges from 4,500
to 5,000 feet. Included in mapping were areas of Potter
soils that are gently to strongly sloping at the top of the
escarpment. Also included were areas of Quay, Montoya,
and La Lande soils at the base of the escarpment. These
inclusions make up less than 10 percent of the mapped
acreage of any single delineation of this landform. Gully
erosion is common at the base of the escarpment.

The other landform is known locally as the River
Breaks. Tt consists of soils that are hilly to very steep.
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These soils are in many deep canyons along the Cana-
dian River and its tributaries. About 60 percent of the
landform is sandstone outcrops, about 30 percent is very
shallow and shallow soils over bedrock, and about 10
percent is included soils. Elevation ranges from 3,600 to
4,400 feet. Included in mapping were areas of Rough
broken and stony land, steep. Also included were areas of
rolling, gravelly Gallegos soils at the top of the breaks.

A few minor tracts of this land type are in the high-
intensity survey area. These tracts differ from those in
the medium-intensity survey area mostly in that relief
averages about 100 feet. Included in mapping were areas
of mostly Latom and Lacita soils.

Runoff is rapid on the soils of this land type. The
hazard of water erosion is severe.

Areas of this land type are used as wildlife habitat,
for recreation, and for watershed. A limited acreage is
used for range. These areas are also used as a source of
caliche or gravel for building and highway construction.
Dryland capability subclass VIIs; Breaks range site;
wildlife habitat group E.

Rough Broken and Stony Land

One part of this land type has been classified as hilly,
and another part has been classified as steep.

Rough broken and stony land, hilly (Rv) (RW).—This
part of the land type consists of shale breaks, “stone-
covered, sloping soils, remnants of eroded terraces, and
short alluvial fans in both the high-intensity and medium-
intensity survey areas. Slopes are generally 15 to 25
percent. The vegetation is short and mid grasses, juni-
per, and mesquite. Elevation ranges from 3,700 to 4,300
feet. The average annual precipitation is 13 to 17 inches,
and the average annual air temperature is 57° to 60° F.
The frost-free season is 180 to 195 days.

In the high-intensity survey area about 85 percent of
this land type is very shallow to shallow soils over
weakly consolidated shale and sandstone; about 5 per-
cent is rock outcrops; and about 10 percent is included
soils. The soils included in mapping were the Montoya,
Lacita, Ima, and Quay.

In the medium-intensity survey area about T5 percent
of this land type is very shallow or shallow soils over
weakly consolidated shale and sandstone; about 5 per-
cent is rock outcrops; and about 20 percent is included
soils. The soils included in mapping were the Montoya,
Lacita, and Quay.

Permeability js slow to moderate in the soils of this
land type. Available water holding capacity is 0 to 2
inches. Effective rooting depth is 0 to 12 inches. Runoff
is rapid. The hazard of water erosion is severe. The more
eroded areas of this land type are generally barren.

Areas of this land type are used as wildlife habitat
and for watershed. A limited acreage is used for range.
Dryland capability subclass VIIe; Hills range site;
wildlife habitat group E.

Rough broken and stony land, steep (Rx) (RY).—This
part of the land type consists of shale breaks, erosional
remnants, stone-covered, sloping soils, and short alluvial
fans in both the high-intensity and medium-intensity
survey areas. The breaks are actively eroding and have
numerous gullies and fans eroding out from the base of

escarpments. The geologic material is a mixture of red
shale, siltstone, and sandstone. Slopes are 25 to 75 per-
cent. The vegetation is sparse. Llevation ranges from
3,700 to 4,600 feet. The average annual precipitation is
13 to 17 inches, and the average annual air temperature
is 57° to 60° F. The frost-free season is 180 to 195 days.

In the high-intensity survey area slopes are mostly
short. Included in mapping were areas of San Jon,
Lacita, Montoya, and Latom soils. These inclusions
make up about 15 percent of the mapped acreage of this
land type in the high-intensity survey area.

In the medium-intensity survey area slopes are mostly
long. Included in mapping were areas of Lacita, San
Jon, and Montoya soils at the base of escarpments. These
inclusions make up about 15 percent of the mapped
acreage of this land type in the medium-intensity survey
area. Also included, and making up about 5 percent of
the mapped acreage, were areas of Latom and Los Tanos
soils on the upper rim of escarpments.

Permeability is slow in the soils of this land type.
Runoff is rapid to very rapid. The hazard of water ero-
sion is severe. Silt sediment from this land type is com-
monly deposited on the surrounding lower areas.

Areas of this land type are used as wildlife habitat, for
watershed, and for recreation. Use of these areas for
range is limited because of the sparse vegetation. These
areas, however, afford good protection to livestock
during severe storms. In places this land type has con-
siderable esthetic value_(fio. 9). Dryland capability sub-
class VIle; Breaks range site; wildlife habitat group E.

San Jon Series

The San Jon series consists of well-drained soils that
are moderately deep over interbedded shale and sand-
stone. These soils formed in material weathered from
red-bed shale, sandstone, and some mixed alluvium. They
are on erosional remnant pediments. Slopes are 1 to 5
percent. The vegetation is mostly mid grasses, and some
tobosa and alkali sacaton. Elevation ranges from 3,800 to
4,500 feet. The average annual precipitation is 14 to 17
inches, and the average annual air temperature is 57° to
60° F. The frost-free season is 175 to 195 days. Associ-
ated soils are in the Montoya, La TLande, and Quay
series.

In a representative profile the surface layer is red-
dish-brown loam and heavy loam about 8 inches thick.
The underlying layers are reddish-brown and light
reddish-brown to red gravelly light clay loam to silty clay
loam about 18 inches thick. The substratum is red frag-
mental shale at a depth of about 26 inches.

Permeability is moderately slow in the San Jon soil.
Available water holding capacity is 4 to 5 inches. Effec-
tive rooting depth is 20 to 40 inches.

These soils are used for range, as wildlife habitat, and
for watershed.

Represenatitive profile of San Jon loam, 1 to 5 percent
slopes, one-tenth mile south of bridge and 100 feet west
of fence on State Highway 93, in the northeast quarter of
sec. 34, T.10 N, R. 36 E.:

Al11—0 to 4 inches, reddish-brown (5YR 5/3) loam, (5YR
4/3) when moist; weak, thick, platy structure in

upper 1 inch that abruptly overlies compound of
weak, medium, subangular and moderate, fine, granu-
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Figure 9—View of Rough broken and stony land, steep.

lar strueture; slightly hard, friable when moist,
slightly sticky and plastic when wet; common very
fine roots ; common fine vesicular and few fine tubular
pores ; eommon clusters of fine insect casts; 10 percent
coarse fragments of very hard caliche and lime-coated
sandstone pebbles; ecaleareous; moderately alkaline
(pH 8.0) ; clear, smooth boundary. 3 to 6 inches thick.

Al12—4 to 8 inches, reddish-brown (5YR 5/3) heavy loam,
(YR 4/3) when moist; weak, medium, subangular
blocky strueture; slightly hard, friable when moist,
glightly sticky and plastic when wet; many very fine
roots; few fine tubular pores; common fine clusters
of insect casts; 10 percent coarse fragments of very
hard caliche and lime-coated sandstone pebbles; eal-
careous ; moderately alkaline (pH 8.0) ; clear, smooth
boundary, 3 to 6 inches thick,

Clea—8 to 12 inches, reddish-brown (5YR 5/4) gravelly light
clay loam, (YR 4/4) when moist; strong, medium,
granular structure; slightly hard, friable when
moist, slightly sticky and plastic when wet; few
very fine roots; many fine interstitial pores; few
clusters of fine insect casts; 30 percent coarse frag-
ments of mostly very hard caliche and few lime-
coated sandstone pebbles; common very fine and fine
lime concretions; caleareous; strongly alkaline (pH
8.6) ; clear, wavy boundary. 3 to 8 inches thick.

(C2ca—12 to 17 inches, light reddish-brown (5YR 6/4) light
clay loam, reddish brown (5YR 5/4) when moist;
very weak, fine, subangular blocky structure;
very hard, friable when moist, slightly sticky and plas-

tie when wet; few very fine roots; many fine tubular
pores; few clusters of fine insect casts; few, scat-
tered, very hard caliche fragments and lime-coated
sandstone pebbles; common very fine lime concre-
tions and fine, soft lime nodules; common, medium,
angular shale fragments; ealeareous; strongly alka-
line (pH 86); clear, wavy boundary, 4 to 8 inches
thick.

(8—17 to 26 inches, red (25YR 5/6) silty clay loam, (2.5YR
4/6) when moist, and relict, fine angular fragments
of shale: massive; very hard, firm when moist,
sticky and plastic when wet; few very fine roots:
few very fine interstitial pores; few fine concretions
and soft masses of lime, less vigible than in CZ2ca
horizon ; calcareous; moderately alkaline (pH 84) ;
diffuse, irregular boundary. 6 to 12 inches thick.

C4—26 inches, red (2.5YR 5/6) fragmental shale (2.5YR 4/6)
when moist: overlapping, angular, platy fragments
of shale rock; weakly calcareous along fracture
planes in upper part that becomes noncalcareous in
lower part.

Reaction ranges from mildly alkaline to strongly alkaline.
Above the shale, content of coarse fragments averages less
than 15 percent but ranges to 40 percent in individual hori-
zons. In the A horizon hue ranges from 2.5YR through
7.5YR, and value is 5 or 6 when dry and 4 or 5 when moist.
Chroma ranges from 3 to 4. The A horizon ranges from loam
to silt loam or fine sandy loam. In the Clea and C2ca hori-
zons hue ranges from 23YR through 5YR, value from &
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through 7 when dry and 4 through 6 when moist, and
chroma from 4 through 6. The C1 horizon ranges from heavy
loam and clay loam to silty clay loam having 25 to 35 per-
cent clay. Maximum content of lime is at a depth ranging
from 8 to 20 inches. Slightly altered shale beging at a depth
of 20 to 40 inches.

San Jon loam, 1 to 5 percent slopes {Sa).—This soil
is nearly level to gently sloping. It is on erosional rem-
nant pediments.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown loam about 6 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
San Jon fine sandy loam and of Quay, Lacita, and Mon-
toya soils.

Runoff is rapid on this San Jon soil. The hazard of
water erosion is severe.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subelass VIe; Clayey
range site ; wildlife habitat group C.

San Jon loam, 1 to 5 percent slopes (SB).—This soil
is nearly level to gently sloping. It is on erosional rem-
nant pediments.

This soil has the profile described as representative for
the San Jon series.

Included with this soil in mapping, and making up
about 5 percent of the mapped acreage, were areas of
San Jon fine sandy loam. Also included, and making up
about 10 percent of the mapped acreage of this soil, were
areas of Quay, Lacita, and Montoya soils.

Runoff is rapid on this San Jon soil. The hazard of
water erosion is severe.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Clayey
range site; wildlife habitat group C.

San Jose Series

The San Jose series consists of deep, well-drained soils
that formed in moderately coarse textured sediment on
terraces, benches, and alluvial fans. Slopes are 0 to 3
percent. The vegetation is mixed mid and tall grasses,
forbs, and shrubs. Elevation ranges from 3,800 to 4,500
feet. The average annual precipitation is 13 to 16 inches,
and the average annual air temperature is 57° to 60° F.
The frost-free season is 180 to 195 days. Associated soils
are in the Ima and Ta Lande series.

In a representative profile the surface layer is red-
dish-brown loam and fine sandy loam about 11 inches
thick. The underlying layer is light reddish-brown light
sandy clay loam about 18 inches thick. The substratum is
light reddish-brown fine sandy loam. The soil is calcar-
eous throughout the profile.

Permeability is moderately rapid in the San Jose soils.
Available water holding capacity is 7.5 to 9 inches.
Effective rooting depth is 60 inches or more.

These soils are used for range and watershed and as
wildlife habitat. A limited acreage is in irrigated crops.

Representative profile of San Jose loam, 0 to 1 percent
slopes, 1,000 feet south and 900 feet east of the north
corner of sec. 13, T. 10 N., R. 81 E.:

Al11—0 to 3 inches, reddish-brown (5YR 5/4) loam, (5YR
4/4) when moist; weak, thin and medium, platy

structure; soft, very friable when moist, slightly

sticky and nonplastic when wet; common very fine

and fine roots; common fine vesicular pores; few fine
tubular pores; disseminated lime; calcareous; mildly

alkaline (pH 7.7); abrupt, smooth boundary. 3 to 6

inches thick.

to 11 inches, reddish-brown (5YR 5/4) fine sandy

loam, (5YR 4/4) when moist; weak, medium and

coarse, subangular blocky structure; slightly hard,
friable when moist, slightly sticky and nonplastic
when wet; many very fine and fine roots; common
fine tubular pores; disseminated lime; calcareous;
mildly alkaline (pH 7.7) ; clear, wavy boundary. 6 to

12 inches thick.

C1—11 to 29 inches, light reddish-brown (2.5YR 6/4) light
sandy clay loam, reddish brown (2.5YR 4/4) when
moist; massive; slightly hard, friable when moist,
slightly sticky and nonplastic when wet; many very
fine and fine roots; very few fine tubular pores; dis-
seminated lime; calcareous; mildly alkaline (pH
7.8) ; clear, smooth boundary. 15 to 30 inches thick.

(2—29 to 60 inches, light reddish-brown (2.5YR 6/4) fine
sandy loam, reddish brown (2.5YR 4/4) when moist;
massive; slightly hard, friable when moist, slightly
sticky and nonplastic when wet; few very fine roots;
very few fine tubular pores; disseminated lime; cal-
careous; mildly alkaline (pH 7.8).

Al12—3

Content of coarse fragments ranges from 0 to 15 percent.
Reaction to a depth of 40 inches ranges from mildly alkaline
to moderately alkaline. In places weak stratification is pres-
ent at a depth of less than 40 inches. In the A horizon hue
ranges from 2.5YR through 7.5YR, and value is 5 or 6 when
dry and 4 or 5 when moist. Chroma ranges from 4 or 5. In
the A horizon structure ranges from weak platy to weak
granular and subangular blocky. Between depths of 10 and
20 inches carbonates are usually disseminated but in places
there are few, fine, soft masses and concretions. In the C
horizon hue ranges from 2.5YR through 7.5YR, value from 5

through 7 when dry and 4 through 6 when moist, and

chroma from 4 through 6. The C horizon ranges from sandy
loam and loam to light sandy clay loam having a weighted
average of less than 18 percent clay.

San Jose loam, 0 to 1 percent slopes {Sc).—This soil
is level. It is on terraces, benches, and alluvial fans.

This soil has the profile described as representative for
the San Jose series.

Included with this soil in mapping, and making up
about 35 percent of the mapped acreage, were areas of
San Jose loam, 1 to 3 percent slopes. Also included, and
making up about 5 percent of the mapped acreage, were
areas of LL.a Lande loam,

Runoft is slow on this San Jose soil. The hazard of
erosion is moderate.

This soil is used for irrigated crops and range, as
wildlife habitat, and for watershed. Irrigated capability
unit ITe-1; dryland capability subclass VIe; Loamy
range site; wildlife habitat group A.

San Jose loam, 0 to 3 percent slopes (SD).—This soil
is level to nearly level. It is on alluvial fans, terraces,
and benches.

The profile of this soil is similar to that described as
representative for the series, but the surface layer 1s
light reddish-brown loam about 9 inches thick. Includ!ed
in mapping were small areas of La Lande and Ima soils.

Runoff is medium on this San Jose soil. The hazards
of soil blowing and water erosion are moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; ILoamy
range site ; wildlife habitat group A.
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Sharvana Series

The Sharvana series consists of well-drained soils that
are shallow over indurated caliche. They formed in
wind-deposited sediment over caliche on the High
Plains. Slopes are 0 to 3 percent. The vegetation is
mostly mid and short grasses, yucca, cholla cactus, and
mesquite. Elevation ranges from 4,200 to 4,800 feet. The
average annual precipitation is 14 to 17 inches, and the
average annual air temperature is 57° to 60° F. The
frost-free season is 180 to 195 days. Associated soils are
in the Redona, Bascom, and Potter series.

In a representative profile the surface layer is brown
sandy loam about 6 inches thick. The subsoil is brown
sandy clay loam about 10 inches thick. Indurated caliche
isat a depth of about 16 inches.

Permeability is moderate in the Sharvana soils. Avail-
able water holding capacity is 2 to 3 inches. Effective
rooting depth is 10 to 20 inches.

These soils are used for range and as wildlife habitat.

Representative profile of Sharvana sandy loam, 0 to 3
percent slopes, NW14SE14,NE1 sec. 18, T.9 N, R. 33 E.:

A1—0 to 6 inches, brown (7.5YR 4/3) sandy loam, dark
brown (7.5YR 3/4) when moist; moderate, medium,
granular structure; slightly hard, friable when
moist, slightly sticky and slightly plastic when wet;
many fine roots; common fine interstitial pores; non-
caleareous: neutral (pH 7.2); clear, smooth bound-
ary. 4 to 8 inches thick.

B2t—6 to 16 inches, brown (7T.5YR 4/4) sandy clay loam,
dark brown (7.5YR 3/4) when moist; moderate,
medium, prismatic structure; hard, friable when
moist, slightly sticky and slightly plastic when wet;
many fine roots; many fine tubular pores; thin,
patehy clay films; caleareous in lower part of hori-
zon ; mildly alkaline (pH 7.4) ; clear, smooth bound-
ary. 6 to 12 inches thick.

Ceam—16 inches, indurated caliche.

In the A horizon hue is 5YR or 7.5YR, and value is 4 or 5
when dry and 3 or 4 when moist. The B2t horizon ranges
from light clay loam to sandy clay loam. The Ceam horizon
begins at a depth of 10 to 20 inches.

Sharvana sandy loam, 0 to 3 percent slopes (SE).—
This soil is nearly level to level. It is on the High
Plains,

Included with this soil in mapping were areas of soils
that are similar to the Sharvana soils, but they are 20 to
30 inches deep over indurated caliche. Also included
were a few small areas of Redona, Potter, and Bascom
soils.

Runoft is slow on this Sharvana
soil blowing is moderate.

This soil is used for range and
Dryland capability subclass VIe;
wildlife habitat group C.

soil. The hazard of

as wildlife habitat.
Sandy range site;

Springer Series

The Springer series consists of deep, well-drained soils
that formed in wind-worked, old sandy alluvium on the
High Plains. Slopes are 0 to 9 percent. The vegetation 1s
mixed mid and tall grasses, sand sagebrush, yucca, and
mesquite. Elevation ranges from 4,000 to 4,800 feet. The
average annual precipitation is 14 to 17 inches, and the
average annual air temperature is 57° to 60° F. The
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frost-free season is 180 to 195 days. Associated soils are

in the Amarillo, Tivoli, and Brownfield series.

In a representative profile the surface layer is red-
dish-brown loamy fine sand about 11 inches thick. The
subsoil is reddish-brown fine sandy loam about 25 inches
thick. The substratum is reddish-brown loamy sand to a
depth of 60 inches or more. The soil is noncalcareous to
a depth of 30 to 60 inches.

Permeability is moderately rapid in the Springer soils.
Available water holding capacity is 5.5 to 6.5 inches.
Effective rooting depth is 60 inches or more.

These soils are used for range and watershed, and as
wildlife habitat. A limited acreage is in dryfarmed
Crops.

Representative profile of Springer loamy fine sand, 0
to 3 percent slopes, 200 feet west of the northeast corner
of sec. 4, T. 14 N,, R. 36 E.:

A11—0 to 4 inches, reddish-brown (5YR 5/3) loamy fine
sand, dark reddish brown (5YR 3/3) when moist;
single grain; loose when dry and when moist, non-
sticky and nonplastic when wet; many fine roots;
very few fine interstitial pores; noncalcareous; neu-
tral (pH 6.8) ; clear, smooth boundary. 0 to 6 inches
thick.
to 11 inches, reddish-brown (5YR 5/4) loamy fine
sand, dark reddish brown (5YR 3/4) when moist;
single grain; loose when dry and when moist, non-
sticky and nonplastic when wet; many fine roots;
common fine interstitial pores; noncalcareous; neu-
tral (pH, 6.8) ; clear, smooth boundary. 5 to 14
inches thick.

B2t—11 to 36 inches, reddish-brown (5YR 4/4) fine sandy
loam, dark reddish brown (5YR 3/4) when moist;
weak, coarse, prismatic structure; soft, very friable
when moist, nonsticky and nonplastic when wet;
common fine roots; common fine tubular pores; non-
ealeareous; mildly alkaline (pH 7.4); gradual
boundary. 20 to 40 inches thick.

C—36 to 60 inches, reddish-brown (5YR 5/3) loamy sand,
(3iYR 4/3) when moist; massive; soft, very friable
when moist, nonsticky and nonplastic when wet; few
fine roots: very few fine tubular pores; noncalcar-
eous ; mildly alkaline (pH 7.7).

In the A horizon hue ranges from 5YR to 7.5YR, and value
is 5 or 6 when dry and 3 or 4 when moist. This horizon
ranges from loamy fine sand to fine sandy loam. In the B
horizon hue ranges from 25YR to 5YR, and value is 4 or §
when dry and 3 or 4 when moist. Chroma ranges from 4
through 6. This horizon ranges from heavy fine sandy loam
to light sandy loam.

Springer-Amarillo association (0 to 3 percent slopes)
(SF).—Springer loamy fine sand makes up about 50 per-
cent of this association, and Amarillo loamy fine sand
makes up about 40 percent. Included soils make up the
other 10 percent. The Springer and Amarillo soils are
nearly level to gently undulating. They are on smoother
topography of the High Plains.

The Springer soil has a profile similar to that
described as representative for the Springer series, but
the surface layer is brown loamy fine sand about 16
inches thick. The Amarillo soil has a profile similar to
that described as representative for the Amarillo series,
but the surface layer is brown and reddish-brown loamy
fine sand about 12 inches thick.

Included with these soils in mapping were areas of
Tivoli, Bascom, and Potter soils.

Runoff is very slow on the soils of this association.
The hazard of soil blowing is severe.

Al2—4
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The soils of this association are used for range and as
wildlife habitat. Springer soil in dryland capability sub-
class Vle, Amarillo soil in dryland capability unit
IVe—4; both soils in Deep Sand range site; both seils in
wildlife habitat group B.

Springer loamy fine sand, 0 to 3 percent slopes
[SG).—This soil is nearly level to gently undulating. It
is on uplands of the High Plains in the northeastern
part of the Tucumeari Area. ‘

This soil has the profile described as representative for
the Springer series.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, were areas of
Amarillo and Tivoli soils.

Runoff is very slow on this Springer soil. The hazard
of soil blowing is severe.

This soil is used for range and as wildlife habitat.
Dryland capability subclass VIe; Deep Sand range site;
wildlife habitat group B.

Springer loamy fine sand, 0 to 3 percent slopes,
eroded (SH).—This soil is gently undulating. It is on np-
lands of the Iigh Plains in arveas of abandoned fields
that were formerly used for dryfarmed crops.

The profile of this seil is similar to that deseribed as
representative for the series, but the surface layer is
eroded.

About 55 percent of this mapping unit consists of low
hummocks of acenmulated loamy fine sand. The hum-
mocks are 24 to 48 inches thick throughout the old fields,
or 36 to 72 inches thick along the eastern and northern
edges of the old fields. About 30 percent of the unit con-
sists of areas where the surface layer has been blown
away and the fine sandy loam subsoil has been exposed.

Included with this soil in mapping were areas of
Tivoli, Brownfield, Amarillo, and Gomez soils. These
included areas make up about 15 percent of the mapped
acreage of this soil.

Runoft is slow on this Springer seil. The hazard of
soil blowing is severe. Soil blowing is common in the
more barren areas and less common in places where the
soil is better stabilized by vegetation.

This soil is used for range and as wildlife habitat.
Dryland capability subclass VITe; Sand THills range
site; wildlife habitat group B.

Springer loamy fine sand, 3 to 9 percent slopes {SK).—
This soil is undulating to gently rolling. It is on uplands
of the High Plains.

The profile of this seil is similar to that deseribed as
representative for the series, but the surface layer is
brown loamy fine sand about 14 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Amarillo loamy fine sand. Also included, and making up
about 5 percent of the mapped acreage of this soil, were
areas of Tivoli, Bascom. and Potter soils.

Runoff is slow to medium on this Springer soil. The
hazard of soil blowing is severe, and the hazard of water
erosion is slight to moderate.

This soil is used for range, as wildlife habitat, and for
watershed. Dryland capability subelass VIe; Deep Sand
range site: wildlife habitat group B.

Springer fine sandy loam, 0 to 3 percent slopes
(SM).—This soil is level to nearly level. It is on uplands of

the High Plains in the northeastern part of the Tucum-
cari Area.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is red-
dish-brown fine sandy loam about 10 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Amarillo fine sandy loam. Also included, and making up
about 5 percent of the mapped acreage of this soil, were
areas of Ima, Bascom, and Potter soils.

Runoff is slow on this Springer soil. The hazard of
soil blowing is moderate.

This soil is used for range, as wildlife habitat, and for
dryfarmed erops. Dryland capability unit IVe-5; Deep
Sand range site ; wildlife habitat group A.

Springer fine sandy loam, 3 to 9 percent slopes
SN).—This soil is gently sloping to moderately sloping.
It is on uplands of the High Plains.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is brown
fine sandy loam about 8 inches thick. Included in map-
ping were small tracts of Springer fine sandy loam, 0 to
3 percent slopes, and of Ima soils.

Runoff is medium on this Springer soil. The hazard of
erosion is moderate.

This soil is used for range, as wildlife habitat, and for
watershed, Dryland eapability subelass VIe; Deep Sand
range site; wildlife habitat group A.

Tivoli Series

The Tivoli series consists of deep, excessively drained
soils that formed in wind-deposited, sandy sediment on
sand hills. Slopes are 3 to 25 percent. The vegetation is
tall grassees, sand sagebrush, skunkbush sumac, queens-
delight, and wild plum. Elevation ranges from 4,000 to
4,800 feet, The average annual preciptation is 14 to 17
inches, and the average annual air temperature is 57° to
60° F. The frost-free season is 180 to 195 days. Associ-
ated soils are in the Springer and Brownfield series.

In a representative profile the surface layer is light-
brown fine sand about 6 inches thick. The substratum to
a depth of 60 inches or more is reddish-yellow and pink
fine sand. The soil is noncalcareous throughout the pro-
file.

Permeability is rapid in the Tivoli seils. Available
water holding eapacity is 3 to 4 inches. Effective rooting
depth is 60 inches or more.

These soils are used for range and as wildlife habitat.
Some areas are used for recreation.

Representative profile of Tivoli fine sand, 5 miles
northeast of Logan on U.S. Highway 54, southeast
three-fourths mile and northeast one-fourth mile to
dunes in SW14NE14SE1; sec. 21, T. 14 N., R. 34 E.:

Al—0 to 6 inches, light-brown (7T.5YR 6/4) fine sand, brown
(7.5YR 4/4) when moist; single grain; loose when
dry and when moist, nonsticky and nonplastic when
wet; many fine and medium roots; common fine
interstitial pores; organie staining on abont 50 per-
cent of sand grains; noncaleareous; neutral (pH
7.2) ; elear, smooth houndary, 6 to 12 inches thick.

C1—6 to 48 inches, reddish-yellow (7.5YR 8/6) fine sand,
(T.5YR 7/6) when moist; single grain; loose when
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dry and when moist; nonsticky and nonplastic when
wet ; few fine roots; common fine interstitial pores;
nonealcareous; neutral (pH 7.2); diffuse, smooth
boundary. 36 to 48 inches thick.

C2—48 to 60 inches, pink (7.5YR 7/4) fine sand, light brown
(T.5YR 6/4) when moist; single grain; loose when
dry and when moist; nonsticky and nonplastiec when
wet; common fine interstitial pores; noncaleareous;
mildly alkaline (pH 7.6).

In the A horizon hue ranges from 5YR through 10YR,
value is 5 or 6 when dry and 4 or 5 when moist, and chroma
is 3 or 4. This horizon is fine sand or loamy fine sand.

Tivoli fine sand (3 to 25 percent slopes) (TF).—This
soil is undulating to hilly. It is on sand hills in the
northeastern part of the Tucumecari Area.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Springer and Brownfield soils and of Dune land.

Runoff is very slow to slow on this Tivoli soil. The
hazard of soil blowing is severe.

This soil is used for range, as wildlife habitat, and for
recreation. Dryland capability subclass VIIe; Sand Hills
range site; wildlife habitat group B.

Toyah Series

The Toyah series consists of deep, well-drained soils
that formed in mixed alluvium on alluvial fans. Slopes
are 0 to 8 percent. The vegetation is mixed mid and
short grasses, yucca, and mesquite. Elevation ranges from
4200 to 4,600 feet. The average annual precipitation is
14 to 17 inches, and the average annual air temperature
is 57° to 60° F. The frost-free season is 180 to 195 days.
Associated soils are in the Bascon, Olton, and Kinkead
series.

In a representative profile the surface layer is dark
grayish-brown loam about 8 inches thick _(Fig. 10).
Underlying this is brown sandy clay loam and clay loam
about 19 inches thick. The substratum to a depth of 60
inches or more is reddish-yellow clay loam with distinct
pink masses of lime. The soil is noncalcareous to a depth
of 20 inches.

Permeability is moderate in the Toyah soils. Available
water holding capacity is 10 to 11 inches. Effective root-
ing depth is 60 inches or more.

These soils are used for range and watershed, as wild-
life habitat, and for irrigated and dryfarmed crops.

Representative profile of Toyah loam, 0 to 3 percent
slopes, NW14SE14NE1 sec. 22, T. 16 N., R. 36 E.:

A1—0 to 8 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium, subangular blocky structure; hard, friable
when moist, slightly sticky and slightly plastie when
wet ; many fine roots; common fine vesicular and-few
fine tubular pores ; nonealeareous ; moderately alkaline

(lfif:[k 8.2) ; gradual, smooth boundary. 6 to 10 inches

t ;

C1—S8 to 20 inches, brown (10YR 4/3) sandy clay loam, dark
brown (10YR 3/3) when moist; weak, fine, prismatic
strueture; hard, friable when moist, glightly sticky
and slightly plastic when wet; common fine roots;
common fine tubular pores; some rounded igneous
gravel ; mnonealeareous; moderately alkaline (pH
8.2) ; gradual, wavy boundary. 10 to 14 inches thick.

02—20 to 27 inches, brown (10YR 4/3) clay loam, dark
brown (10YR 3/3) when moist; weak, fine, prismatie
strueture that parts to weak, fine, subangular

Figure 10.—Profile of Toyah loam.

blocky ; hard, firm when moist, sticky and plastic
when wet; common roots; common fine tubular
pores ; strongly calcareous; moderately alkaline (pH
8.2) ; diffuse, wavy boundary. 4 to 10 inches thicl.

C3ca—=27 to 60 inches, reddish-yellow (7.5YR 7/6) clay loam;
common medinm, distinet, pink (7.5YR 8/4) masses
of lime, reddish yellow (7.5YR 6/6) when moist;
massive: slightly hard, friable when moist, slightly
stieky and slightly plastic when wet; few fine roots;
common fine tubular pores; strongly calcareous;
moderately alkaline (pH 8.2).

In the A horizon hue ranges from 7.5YR through 10YR,

and value is 3 or 4 when dry. Chroma is 2 or 8 when moist.

Toyah loam, 0 to 3 percent slopes (Th).—This soil is
level to nearly level. It is on alluvial fans and bottoms.
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The profile of this soil is similar to that described as
representative for the series, but the surface layer is
dark-brown loam about 10 inches thick.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, were areas of
Redona and Tucumecari soils.

Runoff is medium on this Toyah soil. The hazard of
erosion is moderate.

This soil is used for irrigated ecrops and range, as
wildlife habitat, and for watershed. Irrigated capability
unit ITe-8; dryland capability unit IITec-1; Loamy
range site ; wildlife habitat group A.

Toyah loam, 0 to 3 percent slopes (TK).—This soil is
level to nearly level. It is on alluvial fans and bottoms.

This soil has the profile described as representative for
the Toyah series.

Included with this soil in mapping, and making up
less than 15 percent of the mapped acreage, were small
areas of Kinkead, San Jose, Amarillo, and Bascom soils.

Runoff is medium on this Toyah soil. The hazard of
water erosion is moderate, and the hazard of soil blow-
ing is slight.

This soil is used for range, as wildlife habitat, and for
watershed. A limited acreage is in dryfarmed crops.
Dryland capability unit IITec-1; Loamy range site;
wildlife habitat group A.

Tucumecari Series

The Tucumcari series consists of deep, well-drained
soils that formed in fine-textured alluvium derived from
red-bed siltstone, shale, and sandstone. They are on
alluvial fans and valley-filling slopes. Slopes are 0 to 3
percent. The vegetation is mostly mid and short grasses,
mesquite, and cholla cactus. Elevation ranges from 3,800
to 4,500 feet. The average annual precipitation is 13 to
16 inches, and the average annual air temperature is 57°
to 60° F. The frost-free season is 180 to 195 days. Asso-
ciated soils are in the Kinkead, Montoya, Lacita, Quay,
and Redona series,

In a representative profile the surface layer is red-
dish-brown clay loam about 8 inches thick. The subsoil is
reddish-brown heavy clay loam and heavy silty clay
loam about 41 inches thick. The substratum is reddish-
brown silty clay loam. The soil is strongly calcareous
throughout the profile.

Permeability is moderately slow in the Tucumcari
soils. Available water holding capacity is 11 to 13 inches.
Effective rooting depth is 60 inches or more.

The Tucumecari soils are used for range, as wildlife
habitat, for watershed, and for irrigated crops.

Representative profile of Tucumecari clay loam, 0 to 3
percent slopes, in Quay County, 800 feet south and 800
feet west of stock tank, SE1,SW1, sec. 26, T. 8 N., R.
28 E.:

A1—0 to 8 inches, reddish-brown (5YR 5/4) clay loam, dark
reddish brown (5YR 3/4) when moist; moderate,
fine, granular structure; slightly hard, friable when
moist, slightly sticky and slightly plastic when wet;
many fine roots; many fine vesicular pores; strongly
calcareous; mildly alkaline (pH 7.6) ; clear, smooth
boundary, 4 to 10 inches thick.

B1—S8 to 16 inches, reddish-brown (2.5YR 5/4) heavy clay

loam, (2.5YR 4/4) when moist; moderate, coarse,
subangular blocky structure; very hard, firm when
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moist, slightly sticky and plastic when wet; common
fine roots; common fine tubular pores; strongly cal-
careous; moderately alkaline (pH 8.2); gradual,
smooth boundary. 6 to 10 inches thick.

B2t—16 to 30 inches, reddish-brown (2.5YR 5/4) heavy clay
loam, (2.5YR 4/4) when moist; moderate, coarse,
subangular blocky structure; very hard, firm when
moist, slightly sticky and plastic when wet; common
fine roots; common fine tubular pores; thin continu-
ous clay films; strongly calcareous; moderately alka-
line (pH 8.2); clear, smooth boundary. 14 to 20
inches thick.

B3tca—30 to 49 inches, reddish-brown (2.5YR 5/4) heavy
silty clay loam, (2.5YR 4/4) when moist; moderate,
medium, subangular blocky structure; very hard,
firm when moist, slightly sticky and plastic when
wet; few fine roots; common fine tubular pores; thin
continuous clay films; distinet, common threads of
lime; strongly calcareous; moderatély alkaline (pH
8.2) : clear, smooth boundary. 12 to 20 inches thick.

C—49 to 60 inches, reddish-brown (2.5YR 5/4) silty clay
loam, (2.5YR 4/4) when moist; massive; hard, firm
when moist, slightly sticky and plastic when wet;
few fine roots; few fine tubular pores; strongly ecal-
careous ; moderately alkaline (pH 8.2).

The solum is generally calcareous throughout, and threads
or nodules of lime are few to common in the lower part of
the B horizon. In the A horizon hue ranges from 5YR to
7.5YR, and value is 3 or 4 when moist. In the B2t and B3teca
horizons hue ranges from 2.5YR to 5YR, and value is 5 or 6
when dry. Chroma ranges from 4 through 6.

Tucumeari clay loam, 0 to 1 percent slopes {Tm).—
This soil is level. It is on slightly concave alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is 6
inches thick, and the subsoil is light reddish brown.
Included in mapping were small areas of Redona and
Montoya soils.

Runoff is medium on this Tucumecari soil. The hazard
of erosion is moderate. .

This soil "is used for irrigated crops and range, as
wildlife habitat, and for watershed. Irrigated capability
unit Ile-7; dryland capability subclass VIe; Clayey
range site ; wildlife habitat group D. ,

Tucumecari clay loam, 0 to 3 percent slopes (TN).—
This soil is level to nearly level. Tt is on alluvial fans
and valley-filling slopes.

This soil has the profile described as representative for
the Tucumecari series. Included in mapping were areas of
Montoya, Redona, and Lacita soils.

Runoff is medium on this Tucumeari soil. The hazard
of erosion is moderate.

This soil 1s used for range, as wildlife habitat, and for
watershed. Dryland capability subclass VIe; Clayey
range site ; wildlife habitat group D.

Tucumcari clay loam, 1 to 3 percent slopes (To}.—
This soil is nearly level. It is on upland alluvial fans.

The profile of this soil is similar to that described as
representative for the series, but the surface layer is
about 6 inches thick, and the subsoil is light reddish
brown. Included in mapping were small areas of
Redona, Lacita, and Montoya soils.

Runoft is medium on this Tucumcari soil. The hazard
of erosion is moderate.

This soil is used for irrigated crops and range, as
wildlife habitat, and for watershed. Irrigated capability
unit IITe-12; dryland capability subclass VIe; Clayey
range site; wildlife habitat group D.
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Use and Management of the Soils

In this section the capability classification system used
by the Soil Conservation Service is explained. Then the
management of irrigated capability units and dryland
capability subclasses and units is discussed. Information
on yields of the prineipal irrigated and dryfarmed crops
under a high ]e\'e[] of managrement is given,

This section also discusses the use of the soils for
range, woodland and windbreaks, wildlife, engineering,
and community and recreational development.

Capability Grouping

Capability grouping shows, in a general way, the sunit-
ability of soils for most kinds of field erops. The soils
are grouped according to their limitations when used for
ﬁeldg crops, the risk of damage when they are so used,
and the way they respond to treatment. The grouping
does not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils; does not take into considera-
tion possible but unlikely major reclamation projects:
and does not apply to rice, cramberries, horticultural
crops, or other erops requiring special management.

ose familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for range, for forest trees,
or for engineering,

In the capability system, the kinds of soils are
grouped at three levels: the capability class, subelass,
and unit, These are discussed in the following para-
graphs.

Caraprary Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numer-
als indicate progressively greater limitations and
narrower choices for practieal use, defined as follows:

Class 1 soils have few limitations that restrict their
use. (No soils in the Tucnmeari Arvea are in
class 1)

('lass 11 soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices,

Class TIT soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Class IV soils have very severe limitations that
reduce the choice of plants, require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture or range, woodland,
or wildlife. (No soils in the Tucomeari Area are
in elass V. )

Class VI soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife,

Class VII soils have very severe limitations that
make them unsuited to cultivation and that

restrict their use largely to pasture or range,
woodland, or wildlife.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife, water
supply, or to esthetic purposes,

Capapiurty Suscrasses are soil groups within one
class; they are designated by adding a small letter, ¢, w,
8, or ¢, to the class numeral, for examsiln, Ile. The letter
¢ shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is elimate that is too cold
or too dry. For some soils, climate and one of the other
kinds of Jimitation have about equal importance, and the
subelass symbol shows both kinds; ITlec is an example.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V ean contain, at
the most, only the subclasses indicated by w, s, and ¢,
because the soils in elass V are subject to little or no ero-
sion, though they have other limitations that |*§3trit.'.t.
their use largely fo pasture, range, woodland, wildlife, or
recreation.

Capapiiry Units are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to
require similar management, and to have similar produe-
tivity and other responses to management. Thus, the
capability unit is a convenient grnu}:ing for making
many statements about mansgement of soils. Capability
units are generally designated by adding an_Arabic
numeral to the subclass symbol, for example, ITe-1 or
ITle—4, Thus, in one 5%'111110], the Roman numeral desig-
nates the capability class, or degree of limitation; the
small letter indicates the subeclass, or kind of limitation,
as defined in the foregoing paragraphs; and the Arabic
numeral specifically identifies the capability unit within
each subelass,

In the following pages the capability subclasses and
units in the Tucumeari Area are deseribed, and sugges-
tions for use and management of the soils are given.
Management for both irrigated and dryfarmed soils in
the capability classes 11, IIT, and IV is discussed at the
capability unit level. However, management for dry-
farmed soils and land types in the capability classes VI,
V11, and VIII is not discussed at the capability unit
level becanse these soils and land types are used mostly
for range, as wildlife habitat, and for recreation. Thus,
these soils and land types are more broadly discussed at
the capability subelass level in this subsection, and spe-
cific use and management information appears in the
sections “Use of the Soils for Range” and “Use of the Soils
for Wildlife.”

Capability units are generally identified by numbers
assigned locally and are part of a statewide system. Not all
the units in this system are represented in the Tucumear
Area; consequently, the capability units described in this
survey are not numbered consecutively.
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Management of irrigated soils by capability units

In this subsection the soils of capability classes II,
III, and IV are placed in irrigated capability units, and
use and management that applies to each unit is dis-
cussed. All of the irrigated soils are in the part of the
survey area mapped as high intensity.

Some general practices of management apply to the
goils in all of the eapability units. They are the conser-
vation of moisture through efficient use of irrigation
water, the control of erosion, and the maintenance of
productivity.

The practices are accomplished mostly by applying
water in the right amount at the proper time, using a
conservation eropping system, and adding fertilizer
according to soil tests. These measures can be taken
singly or in combination, depending on the availability
of water, the slope, and the kind of soil. Following is a
more detailed discussion of some of the factors invalved.

Irrigation generally is most efficient if the available
water holding capacity of the soil and the amount of
water needed to refill the root zone to field capacity are
known, The soils in an area can differ markedly in this
respect. In this survey area, for example, Tucumeari
soils have a high available water holding capacity, but
Los Tanos soils have a very low available water holding
capacity. Whenever possible, crops should be irrigated
before all of the available moisture is used. This water-
ing, sometimes called a refill irrigation, is the inches of
water needed to bring the soil to field capacity when a
rapidly growing erop such as alfalfa needs irrigating.

The conservation cropping system for irrigated land
depends on such factors as the kind of soil, the farmer’s
needs, the possibility of plant diseases, and the availabil-
ity of markets. Crops such as alfalfa, cotton, and grain
sorghum can be grown on soils when irrigated that oth-
erwise would not be suitable for growing crops. In most
years more residue can be produced and more erops can

grown for cover and for green manure on sx:-ills that
are irrignted. A more flexible cropping system generally
is possible on soils that are least subject to erosion,
because when irrvigated, these soils are snited to a wider
range of crops. Better soil-improvement and fertility
programs are also possible on irrigated soils. The most
practical way to maintain or improve fertility and to
increase productivity is to return large amounts of resi-
due to the soil.

The amount and kind of fertilizer used should be
based on research, soil analysis, past eropping history,
past. fertilization history, and production goals of each
field. If unsubstantiated, recommendations for one field
can easily be unsuitable for another. Soil tests indicate
that irrigated soils in the Tuenmeari Area are low in
organic matter, nitrogen, and phosphorus. Representa-
tives of the Soil Conservation Service and county agri-
cultural agents can assist in the planning of fertilization
programs.

Both mechanical and chemical means are suitable, and
necessary, to eontrol annual and perennial weeds on irri-
gated so1ls in the Tucumeari Area.

In the following deseriptions of capability units, the
soil series represented in each wunit are mentioned, but
this does not necessarily mean that all soils of the series
are in the unit. To determine the capability unit in

which any soil has been placed, refer to the soil in the
section “Deseriptions of the Soils,” or to the “Guide to
Mapping Units” at the back of this survey.

IRRIGATED CAPABILITY UNIT Ile-1

This unit consistz of well-drained soils of the Ia
Lande, Quay, Redona, and San Jose series. The surface
layer is loam, and the subsoil is clay loam or sandy clay
loam. These soils formed in alluvium, and they are on
alluvial fans, terraces, benches, and valley sides. Slopes
are 0 to 1 percent. The average annual precipitation is
113 to 16 inches, and the frost-free season is 180 to 195
days.

Permeability is moderate to moderately rapid in the
soils of this unit. Runoff is slow to medium, and the
hazard of erosion is moderate. Available water holding
capacity is 5 to 11 inches. Rooting depth is 24 to 60 inches
or more.

These soils are nsed for irrigated erops and range, and
as wildlife habitat. They are suitable for growing such
adapted irrigated crops as alfalfa, grain sorghum, small
grain, eotton, and vegetables,

If the soils of this unit are properly managed, the
hazard of soil blowing is slight. gmwing crops 1 year in
3 that leave a large amount of residue on the surface,
applying a muleh of suitable residue, and growing cover
crops are ways of controlling water erczion and soil
blowing.

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen.
.-"R?alfa and truck erops need applications of a fertilizer
that contains phosphorus. Some crops grown on Quay
soils are susceptible to chlorosis because of iron
deficiency. Adding iron sulfate, acid-forming amend-
ments, or iron chelates helps to control this condition.

These soils are better suited to surface than to sprin-
kler irrigation. For efficient and uniform application of
irrigation water, properly prepared areas and a pmper}jy
designed irrigation system are needed. In places the mod-
erate depth of the lime zone in Quay soils restricts the
depth of euts that can be made during leveling operations.

IRRIGATED CAPABILATY UNIT ITe=3

This unit consists of well-drained soils of the La
Lande, Quay, and Redona series. The surface layer is
fine sandy loum, and the subsoil is sandy clay loam and
clay loam. These soils formed in alluviom derived from
mixed sources and red-bed material. They are smooth
and level. Slopes are 0 to 1 percent. The average annual
precipitation is 13 to 16 inches, and the frost-free season
15 180 to 195 days.

Permeability is moderate in the soils of this unit.
Runoff is slow, and the hazard of soil blowing is moder-
ate. Available water holding capacity is 5 to 11 inches.
Effective rooting depth is about 60 inches, except in
(Quay soils where a high content of lime limits root pene-
tration below a depth of 20 to 36 inches.

These soils are used for irrigated crops and range and
a8 wildlife habitat. They are suitable for growing
sorghum, small grain, alfalfa, cotton, and vegetables.

Growing crops 1 year in 3 that leave a large amount
of residue on the surface or that improve the soil mate-
rial, applying a mulch of suitable residue, and growing
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cover crops are ways of controlling soil blowing and
maintaining good soil tilth. In extreme cases that result
from a lack of the foregoing practices, emergency tillage
helps reduce the effects of soil blowing.

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen.
Alfalfa needs applications of a fertilizer that contains
phosphorous. Some crops grown on Quay soils are sus-
ceptible to chlorosis because of iron deficiency. Adding
iron sulfate, acid-forming amendments, or iron chelates
helps to control this condition.

_ These soils are suited to either surface or sprinkler
irrigation.
IRRIGATED CAPABILITY UNIT Ile-7

This unit consists of well-drained soils of the Lacita
and Tucumcari series. The surface layer is silt loam or
clay loam, and the subsoil is silt loam to silty clay loam
and heavy clay loam. These soils formed in stratified
alluvium. They are smooth and level. The average annual
precipitation is 13 to 16 inches, and the frost-free season
18 180 to 195 days.

Permeability is moderately slow in the soils of this
unit. Runoff is medium, and the hazard of water erosion
is moderate. Available water holding capacity is 11 to 13
inches. Effective rooting depth is 60 inches or more.

These soils are used for irrigated crops and range and
as wildlife habitat. They are suitable for growing
alfalfa, sorghum, small grain, and cotton.

If the soils of this unit are properly managed, the
hazard of soil blowing is slight. Growing crops 1 year in
3 that leave a large amount of residue on the surface,
applying a mulch of suitable residue, growing cover
crops, and growing crops that improve the soil are ways
of controlling water erosion and soil blowing and main-
taining or improving soil tilth. These soils are difficult to
keep in good tilth because they seal over readily when
wet. They are also susceptible to soil piping.

Most crops grown on this soil require applications of a
fertilizer that contains nitrogen. Alfalfa and vegetables
need applications of a fertilizer that contains phosphorus.

These soils are better suited to surface than to sprin-
kler irrigation. For efficient and uniform application of
irrigation water, properly prepared areas and a properly
designed irrigation system are needed. Care must be
exercised in irrigating to prevent scalding and drowning
of crops. ' )

IRRIGATED CAPABILITY UNIT Tle-8

This unit consists of deep, well-drained soils of the La
Lande, Redona, and Toyah series. The surface layer is
loam, and the underlying layer is clay loam or sandy
clay loam. These soils formed in mixed alluvium and are
smooth and nearly level. Slopes are 0 to 3 percent. The
average annual precipitation is 13 to 17 inches, and the
frost-free season is 180 to 195 days.

Permeability is moderate in the soils of this unit.
Runoff is medium, and the hazard of water erosion is
moderate. Available water holding capacity is 9.5 to 11
inches. Effective rooting depth is 60 inches or more.

These soils are suitable for growing all irrigated crops
adapted to the Area. Alfalfa, irrigated pasture crops,
small grain, sorghum, and vegetables are the major crops
grown. Cotton is grown less extensively.

Growing crops 1 year in 3 that leave a large amount

of residue on the surface or that improve the soil material
helps to control water erosion and to maintain good soil
tilth.

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen.
Alfalfa needs applications of a fertilizer that contains
phosphorus.

These soils are better suited to surface than to sprin-
Kler irrigation. Graded or leveled borders are needed in
places. Reshaping of the surface to a planned grade is
needed in places to control irrigation water.

IRRIGATED CAPABILITY UNIT IIs-1

Only Kinkead clay loam, 0 to 1 percent slopes, is in this
unit. It is well drained. The surface layer is clay loam, and
the subsoil is heavy silty clay loam, and clay. This soil
formed in medium-textured to fine-textured alluvium on
alluvial fans. Slopes are 0 to 1 percent. The average annual
precipitation is 13 to 16 inches, and the frost-free season
18 175 to 195 days.

Permeability is slow in this soil. Runoft is medium.
The hazards of soil blowing and water erosion are slight.
Available water holding capacity is 11 to 12 inches.
Effective rooting depth is 60 inches or more.

This soil is suitable for growing such adapted irri-
gated crops as alfalfa, grain and forage sorghum, cotton,
and vegetables. It is also suitable for irrigated pasture.

If this soil is properly managed, the hazard of soil
blowing is slight. Growing crops 1 year in 3 that leave a
large amount of residue on the surface or that improve
the soil material, applying a mulch of suitable residue,
and growing cover crops are ways of maintaining or
improving soil tilth. This soil is difficult to keep in good
tilth. It becomes cloddy when worked, and it cracks
when dry and seals over when wet. Proper use of crop
residue also helps to keep the subsoil open to roots, and
it aids the movement of water and air through the sub-
soil. In places chiseling is needed to break open com-
pacted layers in the subsoil.

Most crops grown on this soil require applications of a
fertilizer that contains nitrogen. Alfalfa and vegetables
need applications of a fertilizer that contains phospho-
rous.

This soil is better suited to surface than to sprinkler
irrigation. Care must be exercised in irrigating to pre-
vent scalding and drowning of crops.

IRRIGATED CAPABILITY UNIT Ille—4

This unit consists of well-drained soils of the Canez,
Ima, La Lande, Quay, and Redona series, and of the
Canez variant. The surface layer is fine sandy loam or
sandy loam, and the subsoil is sandy clay loam or clay loam
to fine sandy loam. These soils formed in old alluvium on
alluvial fans. Slopes are 0 to 3 percent. The average annual
precipitation is 13 to 17 inches, and the frost-free season is
180 to 195 days.

Permeability is moderate to moderately rapid in the
soils of this unit. Runoff is slow. The hazards of water
erosion and soil blowing are moderate. Available water
holding capacity is 5 to 11 inches. Effective rooting
depth 1s 24 to 60 inches.

These soils are used for range, as wildlife habitat, and
for irrigated crops. They are suitable for growing such
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adapted irrigated crops as alfalfa, cotton, grain
sorghum, small grain, and vegetables. They are also suit-
able for irrigated pasture.

Growing crops every other year that leave a large
amount of residue on the surface or that improve the
soil material and applying a mulch of suitable residue
are ways of controlling water crosion and soil blowing
and maintaining good soil tilth. If the surface is leveled
and a level system of irrigation is established, growing
crops 2 years in 4 that leave a large amount of residuc on
the surface or that improve the soil material is satisfactory.

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen.
Alfalfa needs applications of a fertilizer that contains
phosphorus. Some crops, especially sorghum grown on
Quay soils, are susceptible to chlorosis because of iron
deficiency.  Adding iron sulfate, acid-forming amend-
ments, or iron chelates helps to control this condition.

These soils are suited to either surface or sprinkler
irrigation. Graded or leveled borders are needed in
places. Reshaping of the surface to a planned grade is
needed in places to control irrigation water. In places
the moderate depth of the lime zone in Quay soils
restricts the depth of cuts that can be made during level-
ing operations.

IRRIGATED CAPABILITY UNIT IIle-6

This unit consists of well-drained, calcareous soils of
the Quay serics. The surface layer is loam, and the sub-
soil is clay loam. The substratum has a high content of
lime. These soils formed in alluvium derived from red-
bed material. They are on alluvial fans. Slopes are 0 to 3
percent. The average annual precipitation is 13 to 16
inches, and the frost-free season is 180 to 195 days.

Permeability is moderate in the soils of this unit.
Runoff is slow to medium, and the hazard of water ero-
sion is moderate. Available water holding capacity is 5
to 6 inches. Effective rooting depth is 22 to 38 inches.

These soils are used for range, as wildlife habitat, and
for irrigated crops. They are suitable for such adapted
irrigated crops as grain and forage sorghum, alfalfa,
small grain, cotton, and vegetables. They are also suita-
ble for irrigated pasture.

Growing crops 2 years in 4 that leave a large amount
of residue on the surface or that improve the soil hel}l)
to control water erosion and to maintain good soil tilth.

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen.
Alfalfa needs applications of a fertilizer that contains
phosphorus. Some crops grown on these soils, especially
sorghum, are susceptible to chlorosis because of iron
deficiency. Adding iron sulfate, acid-forming amend-
ments, or iron chelates helps to control this condition.

If these soils are to be irrigated by the sprinkler
method, smooth grading of the surface is helpful. In
places the moderate depth of the strong lime zone and
the moderate depth to sandstone restrict the depth of
cuts that can be made during leveling operations. In
areas where lime has been exposed by leveling opera-
tions, applications of barnyard manure are helpful.
Unless irrigation water is properly managed, a perched
water table is likely to form in the Quay loam, sandstone
substratum soils.

IRRIGATED CAPABILITY UNIT IIle-10

Only Redona loamy fine sand, 0 to 3 percent slopes, 18
in this unit. It is well drained. The surface layer is
loamy fine sand, and the subsoil is sandy clay loam and
clay loam. This soil formed in old alluvium on alluvial
fans and valley sides. The average annual precipitation
is 13 to 16 inches, and the frost-frec season is 180 to 195
days.

Permeability is moderate in this soil. Runoft is very
slow to slow. The hazard of soil blowing is severe. Avail-
able water holding capacity is 9.5 to 11 inches. Rooting
depth is 60 inches or more.

This soil is used for irrigated crops and range and as
wildlife habitat. It is suitable for growing such adapted
irrigated crops as alfalfa, cotton, and grain and forage
sorghum. It is also suitable for irrigated pasture.

Growing crops 2 years in 4 that leave a large amount
of residue on the surface helps to control soil blowing.
In extreme cases that result because of a lack of this
practice, emergency tillage helps reduce the effects of soil
blowing. Deep breaking of the soil is effective as a tem-
porary control measure for soil blowing.

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen.
Alfalfa needs applications of a fertilizer that contains
phosphorus.

This soil is suited to sprinkler irrigation. Areas in this
unit require a minimum of preparation for this type of
irrigation.

IRRIGATED CAPABILITY UNIT Ile-12

This unit consists of well-drained soils of the Kinkead,
Lacita, and Tucumcari series. The surface layer is clay
loam or silt loam, and the subsoil is heavy silt loam to
clay. These soils formed in medium-textured to fine-
textured alluvium. Slopes are 1 to 3 percent. The average
annual precipitation is 13 to 16 inches, and the frost-free
season is 175 to 195 days.

Permeability is slow to moderately slow in the soils of
this unit. Runoff is medium. The hazard of water erosion
is moderate, and the hazard of soil blowing is slight.
Available water holding capacity is 11 to 13 inches.
Effective rooting depth is 60 inches or more.

These soils are used for irrigated crops and range and
as wildlife habitat. Alfalfa and sorghum are the major
irrigated crops grown. Wheat and cotton are grown less
extensively. ,

Growing crops 2 years in 4 that leave a large amount
of residue on the surface or that improve the soil mate-
rial and applying a muleh of suitable residue are ways
of controlling water erosion and maintaining or improv-
ing soil tilth. These soils are difficult to keep in good
tilth. Growing deep-rooted crops and maintaining the
content of organic matter at a high level are ways to
help the movement of air and water through these soils.
In places chiseling is needed to break open compacted
layers in the subsoil.

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen.
Alfalfa needs applications of a fertilizer that contains
phosphorus.

These soils are better suited to surface than to sprin-
kler irrigation. Graded or leveled borders are needed in
places where soils are more sloping.
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IRRIGATED CAPABILITY UNIT IVe-l

This unit consists of moderately deep, well-drained
soils of the Los Tanos and Quay series. The surface
layer is loam or sandy loam, and the subsoil is sandy
loam or clay loam. Sandstone or shale is at a depth
ranging from 20 to 35 inches. These soils formed in allu-
vium derived from red-bed material weathered from
sandstone. Slopes are 1 to 5 percent. The average annual

recipitation is 13 to 17 inches, and the frost-free season
15 180 to 195 days.

Permeability is moderate to moderately rapid in the
soils of this unit. Runoff is slow to medium. The hazard
of water erosion and soil blowing are moderate. Avail-
able water holding capacity is 2.5 to 5 inches. Effective
rooting depth is 20 to 30 inches.

These soils are used for range, as wildlife habitat, and
for irrigated crops. They are most suitable for growing
irri te%l.al:-aﬁtm'e crops, small grain, and sorghum,

rowing crops 2 vears in 3 that leave a large amount
of residue on the surface or plowing under green-manure
crops helps to control water erosion and soil blowing,
and to maintain or improve sail tilth.

Most erops fgrnwn on the soils of this unit require
aﬁp]imtinns of a fertilizer that contains nitrogen and
phosphorus. Some crops grown on these soils are suscep-
tible to chlorosis because of iron deficiency. Adding iron
sulfate, acid-forming amendments, or iron chelates helps
to control this condition.

If these soils are to be irrigated by the sprinkler
method, smooth grading or leveling of the surface and
farming on the contour are hel ﬁlf Sandstone or shale
at a depth of 20 to 35 inches limits the depth of cuts
that can be made during leveling operations.

IRRIGATED CAPABILITY UNIT IVe-8

This unit consists of well-drained soils of the Canes,
Gomez, and Redona series. The surface layer is loamy
fine sand, and the subsoil is sandy clay loam, clay loam,
or light sandy loam. These soils formed in old, mixed,
wind-worked alluvium They are on uplands. Slopes are
0 to 3 percent. The average annual precipitation is 13 to
17 inches, and the frost-free season 1s 180 to 195 days.

Permeability is moderate to moderately rapid in the
soils of this unit. Runoff is very slow to slow. The
hazard of soil blowing is severe. Available water holding
capacity is 3.5 to 9.5 inches. Effective rooting depth is 20
to 60 inches or more.

These soils are used for irrigated crops and range and
as wildlife habitat. They are suitable for growing such
adapted irrigated crops as alfalfa and grain and forage
sorghum. They are also suitable for irrigated pasture.

Growing closely spaced crops each year that leave a
large amount of rvesidue on the surface, or growing erops
2 years in 3 that improve the soil, helps to control soil
blowing. In extreme cases where these practices have not
been applied, or have been applied inadequately, emer-
gency tillage, such as deep listing, helps reduce the
effects of soil blowing,

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen and
phosphorus. Some erops grown on Gomez soils are sus-
ceptible to chloresis because of iron deficiency. Adding

iron sulfate, acid-forming amendments, or iron chelates
helps to control this condition.

hese soils are better suited to sprinkler than to sur-
face irrigation. Smooth grading of the surface is helpful.
If these soils are to be rrigated by the surface method,
graded or leveled borders are needed in places where
the soils are more sloping. A high-lime zone at a depth
of 20 to 40 inches restriets the depth of cuts that can be
made during leveling o;ieratiuns. In areas where lime
has been exposed by leveling operations, applications of
barnyard manure are ]ml].l'vfu]. The severe hazard of soil
blowing also hampers leveling operations.

IRRIGATED CAPABILITY UNIT IVe-13
This unit consists of well-drained soils of the Canes,
Ima, La Lande, Quay, and Redona series, and of the
Canez variant. The surface layer is loam to loamy fine
sand, and the subsoil is clay loam, sandy clay loam, loam,
or fine sandy loam. These soils formed in alluvium. They
are on uplands in areas where topography is smooth.
Slopes range from 3 to 9 percent, but are mostly 3 to 5
percent. The average annual precipitation is 13 to 17
inches, and the frost-free season is 180 to 195 days.

Permeability is moderate to moderately rapid in the
soils of this unit. Runoff is slow to rapid. The hazards of
water erosion and soil blowing are moderate to severe.
Available water holding capacity is 5 to 11 inches.
Effective rooting depth is 20 to 60 inches.

These soils are used for range, as wildlife habitat, and
for irrigated crops. They are suitable for irrigated pas-
ture and for such irrigated crops as alfalfa and grain
and forage sorghum.

Growing crops each year that leave a large amount of
residue on the surface or that improve the soil material
helps to control soil blowing and water erosion and to
maintain good soil tilth. In addition, stubble-mulch til-
lage slows surface runoff, increases the water intake rate,
and helps to reduce the loss of seil nutrients in these
soils.

Most crops grown on the soils of this unit require
applications of a fertilizer that contains nitrogen.
Alfalfa needs applications of a fertilizer that contains
phosphorus.

Where these soils are to be irrigated by the surface
method, they need to be bench leveled. Where they are to
be irrigated by the sprinkler method, smooth grading is
sufficient.

IRRIGATED CAPABILITY UNIT IVs-3

This unit consists of well-drained soils of the Montoya
series. The surface layer is clay loam, and the subsoil is
clay. These soils formed in fine-textured alluvium
derived from red-bed shale. They are smooth and level to
nearly level. Slopes are 0 to 3 percent. The average
annual precipitation is 13 to 16 inches, and the frost-free
season is about 180 to 195 days.

Permeability is very slow in the soils of this unit.
Runoff is medinm. The hazard of erosion is slight to
moderate. Available water holding capacity is 8 to 9.5
inches. Effective rooting depth is 60 inches or more.

These soils are used for irrigated crops and range, and
as wildlife habitat. They are suitable for irrigated pas-
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ture and for such irrigated crops as alfalfa, grain or
forage sorghum, and cotton.

Growing crops 2 vears in 3 that leave a large amount
of residue on 31-:: surface or that improve the soil mate-
rial helps to control erosion and to maintain or improve
soil tilth. These soils are difficult to keep in good tilth.
They become cloddy when worked, and then crack when
dry and seal over when wet. In addition, these soils have
a very slow intake rate after 1 hour of wetting. Includ-
ing deep-rooted crops in the cropping system helps keep
the clay subsoils open. These soils are susceptible to
accnmulation of soluble salts, y

Most crops grown on the soils of this unit need applica-
tions of a fertilizer that contains nitrogen and phosphorus.

For efficient and uniform application of irrigation
water, properly prepared areas and a properly designed
irrigation system are needed. The system used on these
fine-textured soils should allow for maximum benefit
from the initial high intake rate. Care must be exercised
in irrigating to prevent sealding or drowning of crops.
In irrigated areas soils need to be protected against
potential damage by runoff water.

Management of dryland soils by capability subclasses
and units

In this subsection the soils of capability classes III
and IV are placed in dryland eapability units and the
soils of capability classes V1, , and VIIT are placed
in dryland capability subclasses. Most of these soils are
in the part of the survey area mapped as medinm inten-
sity. Use and management information applying to the
soils in each capability unit is given. For management of
soils in the capability subclasses, refer to the sections
“Use of the Soils for Range” and “Use of the Soils for
Wildlife.”

Some general practices of management apply to the
soils in all of the dryland capability units. The two
major ones are the conservation of moisture and the con-
trol of water erosion and soil blowing. These practices
are necessary because of low and irregular rainfall, tor-
rential showers, blowing snow, hail, early-spring winds,
wide fluctnations in yearly temperatures, slope varia-
tions, and wide variations in texture of surface and sub-
soil layers. Fertility is not a major restriction to crop
yields on dryfarmed soils. The use of commercial ferti-
lizers to inecrease production on these soils has not

roven feasible, Lm:l[z of moisture is the greatest limiting

actor of plant growth. ) .

Stubble mulching, using crop residue, and farming
and terracing on the contour help to conserve moisture
and control erosion on these soils. A suitable cropping
system, emergency tillage, and deep plowing also help to
control erosion. These measures can be taken singly or in
combination, depending on difficulties involved at a spe-
cifie site, the slope, and the kind of soil. Following is a
more detailed discussion of some of the factors invelved.

Stubble-mulehing and the use of crop residue are prac-
tices that are needed to protect dry cropland from erosion.
Stubble mulching is particularly suitable for conserving
both soil and moisture. It provides a protective cover
that prevents wind from striking the soil surface directly,
and it provides the organic material necessary to help
stabilize soil nggregates in the surface layer. It also helps
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to control weeds and causes little disturbance to surface
residue. A stubble mulch is also good for catching snow,
and helps reduce blowing and drifting IghF 11). Crop
residue provides a protective cover for soils late in winter
and ear]l;* in spring. If dryland soils are plowed early in
winter, this protective cover is destroyed. Maintainming
crop residue through a eritical period also helps to trap
snow and inerease storage of moisture, .

Contour farming and terracing help conserve both soil
and water. Contour farming, without terraces, is used
only on moderately coarse textured and medium-textured
soils that have fairly uniform slopes. )

A cropping system for dryland soils is restricted by
the few crops that are suitable under the prevailing cli-
mate. Broomeorn, millet, and grain sorghum are the
principal dryfarmed crops; however, the cropping
sequence varies widely among farm operators. Systems
commonly in use where row erops are grown are: eontin-
uous snrghum for sill:igm bundle feed, or grain; and
alternated sorghum and broomcorn. Some cropping sys-
tems include sudangrass, which is used for the grazing
of livestock, for bundle feed, or for seed. Others include
closely spaced sorghum or drilled small grain for graz-
ing and for stubble muleching.

Emergency tillage is any mechanical operation, such as
listing or chiseling, that roughens the soil surface to
minimize the hazard of soil blowing. It is mostly used
when the vegetation or crop residue is not adequate to

Figure 11.—Crop residue catches snow, reduces drifting.
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control soil blowing, or when the soil itself is not cloddy
enough or rough enough to resist erosion. Tillage meth-
ods vary according to texture of the soil and stability of
clods. On sandy soils, such as Amarillo loamy fine sand,
0 to 3 percent slopes, emergency tillage is largely inef-
fective or, at best, 1s effective for only a short time.

Deep plowing to control soil blowing is effective only
when the surface layer is moderately coarse textured or
coarse textured, and when the subsoil is loam or sandy
clay loam within plow depth. Amarillo loamy fine sand
is an example. The depth of plowing should range from
14 to 26 inches. For good results about one-third of the
furrow slice should be of the finer textured subsoil mate-
rial. After a soil is deep plowed, crops that produce
large amounts of residue ecan be grown to maintain sta-
bility. In some places deep plowing is useful for stabiliz-
ing the soil and for producing suflicient stubble cover to
reseed fields to grass.

In the following descriptions of eapability subclasses
and units, the soil series represented in each are men-
tioned, but this does not necessarily mean that all soils
of the series are in the subclass or unit. To determine the
capability subelass or wunit in which any soil has been
placed, refer to the soil in the section “Descriptions of
the Soils,” or the “Guide to Mapping Units” at the back
of this survey.

DRYLAND CAPABILITY UNIT Tlle-1

This unit consists of well-drained soils of the Amarillo
series and of the Bascom variant. The surface layer is fine
sandy loam, and the subsoil is sandy clay loam and heavy
fine sandy loam. These soils formed m old, wind-reworlked
alluvium. They are on uplands in arcas where topography
is smooth. Slopes are 0 to 3 percent. The average annnal
precipitation is 14 to 17 inches, and the frost-free season
is 180 to 195 days.

Permeability is moderate in the soils of this unit.
Runoft is slow, and the hazard of soil blowing is moder-
ate. Available water holding capacity is 4 to 9.5 inches.
Effective rooting depth is 20 to 60 inches.

These soils are used for range, as wildlife habitat, and
for dryfarmed crops. Grain and forage sorghum and
broomeorn are the major dryfarmed crops grown. Such
small grains as barley, millet, and wheat are grown less
extensively. '

Growing crops 2 years in 4 that leave a large amount
of residue on the surface helps to control soil blowing.
In extreme cases, where such management is not prac-
ticed or is inadequately practiced, listing or some other
form of emergency tillage helps to reduce the effects of
soil blowing. In addition, contour farming and terracing
where slopes are 1 to 3 pereent help to reduce runoff and
to conserve soil and moisture,

These soils are suited to both mechanical and chemical
means of controlling annual and perennial weeds.

DRYLAND CAPABILITY UNIT IHlec-1

This unit consists of well-drained soils of the Olton
and Toyah series, and of the Bascom variant. The surface
layer is loam, and the subsoil is sandy clay loam to heavy
clay loam. These soils formed in moderately fine textured
alluvium modified in places by wind. Slopes are 0 to 3 per-
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cent. The average annual precipitation is 14 to 17 inches,
and the frost-free season is 180 to 195 days.

Permeability is moderately slow to moderate in the
soils of this unit. Runofl is slow to medium. The hazard
of water erosion is moderate, and the hazard of soil
blowing is moderate. Available water holding capacity is
4 to 11 inches. Effective rooting depth is 20 to 60 inches.

These soils are used for range and as wildlife habitat.
A limited acreage is in dryfarmed crops. The adapted
dryfarmed crops grown are small grain, broomcorn, and
grain and forage sorghum.

Growing crops 2 years in 4 that leave a large amount
of residue on the surface helps to control water erosion
and soil blowing., In extreme cases, emergency tillage
helps reduce the effects of soil blowing. In addition,
stubble-mulch tillage helps to slow surface runoff,
increase the rate of water intake, and reduce the loss of
moisture, soil material, and nutrients. Contour farming
and level terracing where slopes are more than 1 1|m:'cent
also help to reduce runoff and control erosion. Alternat-
ing wheat and fallow in the eropping system is more
suitable than growing wheat continuously.

These soils are suited to both mechamecal and chemical
means of controlling annual and perennial weeds.

DRYLAND CAPABILITY UNIT IVe-i

This unit consists of well-drained soils of the Amarillo
series, The surface layer is loamy fine sand, and the sub-
soil is sandy clay loam and heavy fine sandy loam. These
soils formed in old alluvium. They are on uplands of the
High Plains. Slopes are 0 to 3 percent. The average
annual preeipitation is 14 to 17 inches, and the frost-free
season is 180 to 195 days.

Permeability is moderate in the soils of this unit.
Runoft is very slow. Unless these soils have an adequate
vegetative cover, the hazard of soil blowing is severe.
Available water holding capacity is 8 to 9.5 inches.
Effeetive rooting depth is about 60 inches.

These soils are used for range and dryfarmed crops,
and as wildlife habitat. The adapted dryfarmed crops
grown are broomcorn and grain and forage sorghum.

Growing crops cach year that leave large amounts of
residue on the surface, and stubble-mulching fields where
row crops are grown, are ways of helping to control soil
blowing. Cross-wind tillage is also a helpful practice.
Emergeney tillage and deep plowing are effective as tem-
porary measures for control of soil blowing !ﬁE‘* 12).

These soils are suited to both mechanical and chemical
means of controlling anmual and perennial weeds.

DRYLAND CAPABILITY UNIT IVe-5

Only Springer fine sandy loam, 0 to 3 percent slopes,
is in this unit. It is well drained. Both the surface layer
and the subsoil are fine sandy loam. This soil formed in
wind-worked alluvium on the High Plains. The average
annual precipitation is 14 to 17 inches, and the frost-free
season is 180 to 195 days.

Permeability is moderately rapid in this soil. Runofl is
slow. Unless this soil has an adequate vegetative cover,
the hazard of soil blowing is moderate to severe. Avail-
able water holding capacity is 5.5 to 6.5 inches. Effective
rooting depth is 60 inches or more.
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Figure 12—Fence-line accumulation on Amarillo loamy fine sand,
0 to 3 percent slopes.

This soil is used for range and as wildlife habitat., A
limited acreage is in dryfarmed crops. The adapted dry-
farmed crops are broomecorn, grain and forage sorghum,
and sudangrass.

Growing crops each year that leave a large amount of
residue on the surface, contour farming, and terracin
are ways of helping to control soil blowing. Cross-win
tillage is also a heﬁpful practice. Emergency tillage is
only partly effective as a temporary control measure for
soil blowing, becanse the subsoil does not contain
sufficient clay to form stable clods.

This soil is suited to both mechamical and chemical
means of controlling annual and perennial weeds.

DRYLAND CAPARBILITY SUBCLASS Ve

This subclass consists of well-drained soils of the
Amarillo, Bascom, Brownfield, Canez, Gallegos, Gomez,
Ima, Kinkead, Lacita, La Lande, Los Tanos, Potter,
Quay, Redona, San Jon, San Jose, Sharvana, épringer,
and Tucumeari series, and of the Canez variant. The sur-
face layer ranges from clay loam to fine sand, and the sub-
soil ranges from clay to fractured cemented caliche. These
soils formed mostly in alluvium and valley-filling allu-
vinm. They are on alluvial fans, old terraces, and uplands.
Slopes range from 0 to 25 percent. The average annual
precipitation is 13 to 17 inches, and the frost-free season
18 175 to 195 days.

Permeability is moderately slow to moderately rapid
in all the soils of this subclass, except in the Kinkead
soils where it is slow. Unless these soils have an adequate
vegetative cover, runoff is very slow to rapid and the
hazard of erosion is mostly moderate to severe. Available
water holding capacity ranges from 1 to 13 inches. Effec-
tive rooting depth ranges from 6 to 60 inches or more.

The soils of this subclass are generally not suited to
dryland crops. Most of these soils are used for range and
as wildlife habitat. Their use and management are given
in’the sections “Use of the Soils for Range” and “Use of
the Soils for Wildlife.” Irrigation water is available in a

few areas of these soils, and the soils are used and man-
aged the same as adjacent irrigated soils.

DRYLAND CAPABILITY BUBCLASS View

This subclass consists of well-drained soils of the Mon-
toya series. The surface layer is clay loam, and the sub-
soil is clay. These soils formed in fine-textured alluvium
derived from red-bed shale. They are on channelled flood
plains. Slopes are 0 to 3 percent. The average annual
precipitation is 13 to 16 inches, and the frost-free season
18 180 to 195 days.

Permeability is very slow in the soils of this subelass.
Runoff is medium to rapid. The hazard of erosion is
moderate to severe. Additional water is received as
runoff from surrounding upland soils. Available water
holding capacity is 8 to 9.5 inches. Effective rooting
depth 1s 60 inches.

These soils are used for range and as wildlife habitat.
Their use and management are given in the sections
“Use of the Soils for Range” and “Use of the Soils for
Wildlife.”

DRYLAND CAPABILITY SUBCLASS Vile

This subclass consists of well-drained or excessively
drained, moderately to rapidly permeable soils of the
Brownfield, Canez, Minneosa, Springer, and Tivoli
series. Also in this subclass are areas of the land types
Rough broken and stony land, hilly, and Rough broken
and stony land, steep. The surface layer of the soils in
this subclass is fine sand or loamy fine sand. It is under-
lain by fine sand to sandy clay loam. These soils formed
in sandy wind-laid deposits or in wind-worked alluvium.
They are on sloping uplands and drainageways of the
High Plains. The land types formed in red-bed shale,
clay, and interbedded sandstone bedrock. They are on
breaks where slopes are very steep. Included with the
land types are areas of soils that are very shallow to
bedmci Slopes are () to 75 percent. The average annual

recipitation is 13 to 17 inches, and the frost-free season
1s 180 to 195 days. ) .

Runoff is very slow to slow on the soils of this sub-
elass. The hazard of soil blowing is severe. On the land
types and included soils, unless there is adequate vegeta-
tive cover, runoff is rapid and the hazard of water ero-
sion is severe. Silt from higher areas is deposited on the
soils in lower areas of this subeclass in places. The
Brownfield, Canez, and Springer soils have been dam-
aged by soil blowing. Available water holding caﬁamty
is 0 to 9.5 inches. Effective rooting depth is 60 inches or
more.

These soils are used for range and as wildlife habitat.
Their use and management are given in the sections
“Use of the Soils for Range” and “Use of the Soils for
Wildlife.”

DRYLAND CAPABILITY SUBCLASS Vs

This subclass consists of well-drained soils of the
Latom and Potter series and of areas of the land type
Rock land. The soils are very shallow to shallow over
sandstone or caliche. Many rock outcrops are present 1n
places. These soils and the land type formed in material
weathered from beds of sandstone, shale, and ecaliche.
Slopes are 1 to 80 percent. The average annual precipita-
tion is 13 to 17 inches, and the frost-free season is 180 to
195 days.
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Permeability is moderate in the soils of this subelass.
Runoff is medium to rapid. Unless the soils have an ade-
quate vegetative cover, the hazard of erosion is moderate
to severe. Available water holding capacity is 0 to 2
inches. Effective rooting depth is 0 to 20 inches.

The soils in this subeclass are used for range and as
wildlife habitat. Their use and management are given in
the sections “Use of the Soils for Range” and “Use of
the Soils for Wildlife.”

DRYLAND CAPABILITY SUBCLASS VIIle

This subelass consists of the land types Dune land,
Gullied land, and Gullied land, San Jon material, These
land types formed from wind-shifted sand dunes and in
alluviom derived from red-bed shale and sandstone. Veg-
etation is sparse or absent. Slopes are 0 to 9 percent;
however, many of the gullies, which range from 2 to 30
feet in depth, have vertical walls. The average annual
precipitation 18 13 to 17 inches, and the frost-free season
is 180 to 195 days.

Permeability is slow to very rapid in the soil material
of the land types in this subclass. Runoff is slow to
rapid. In places the hazard of water erosion is very
severe. In other places the hazard of soil blowing is very
severe,

Areas of the land types in this subclass are used as
wildlife habitat, for watershed, and for recreation.
Indian artifacts are found in places. These land types
are not suited to windbreaks. Their use and management
are given in the sections “Use of the Soils for Wildlife”
and “Use of the Soils for Community and Recreational
Development,”

DRYLAND CAPABILITY SUBCLASS VIIIw

Only the Jand type Riverwash is in this subclass. It is
mostly sand and gravel. This land type formed in allu-
vinm from the Canadian River and its tributaries. The

areas are subject to frequent overflow, deposition, and
erosion. Vegetation is sparse or absent. Slopes are 0 to 3
percent. The average annual precipitation is 13 to 17
inches, and the frost-free season is 180 to 195 days.

Permeability is mostly rapid in the soil material of the
land type in this subelass. Runoff is medium to rapid,
and the hazard of erosion is severe.

Areas of the land type in this subclass are used for
watershed and as wildlife habitat. They are also used as
a source of sand and gravel. Their use and management
are given in the seetion “Use of the Soils for Wildlife.”

Estimated crop yields on irrigated and dryfarmed
soil

_Table 2 gives the estimated average acre ylelds of the
principal crops grown on irrigated and dryfarmed soils
in the Tucumeari Area. The estimated yields are based
on reports of the New Mexico Agricultural Experiment
Station, farmers, the county extension agent, and techni-
cians of the Soil Conservation Service. Yields are for a
high level of management. ) .

The high level of management for irrigated soils
includes planned eropping systems for soil improvement,
balanced fertilization to meet the needs of crops grown,
use of good seed, control of weeds, insects, and disease,
and efficient use of irrigation water. It also includes
measures for erosion control, drainage, and reducing con-
tent of toxic salts where needed.

The high management level for dryfarmed soils
includes planned cropping systems for soil improvement,
use of good seed, control of weeds, insects, and disease,
and measures for erosion control.

Variations in the amount and distribution of rainfall
and other hazards of climate cause crop failures. Conse-
quently, yields shown in the table cannot be expected
each year.

TasLe 2.—Estimaled acre yields of principal crops on irrigated and dryfarmed soils under a high level of management

[Only the soils used to a significant extent for the specified crops are listed. Absence of vield indicates that the soil is generally not suitable
or not used for the crop]

i Irrigated crops Dryfarmed crops
|
Soil | ]
| Cotton Alfalfa Grain Wheat Grain Forage Broom- Wheat
F lint | sorghum sorghum | sorghum corn
(!
' .
Amarillo loamy fine gand, 0 to 3 percent i Bu Lb Tone L Bu
o s I (o B I P08 (... S0P 1, 200 15 ] -
Amarillo fine sandy loam, 0 to 3 percent |
2 1T o T PR et/ [N OPS L IR, | [ SRR L) [ R ERIN [DPSI IS |C O 1, 800 2.0 450 12
Bascom fine sandy loam, nongravelly
variant, 0 to 3 pe}ll‘cent BIBpes_fl_-__ __}_ _________________________________________ 1, 800 2.0 450 13
com loam, nongravelly variant, 0 to 3
PO Rl OB i et G e i ] s i s i e e 1, 200 L5 300 15
Canez loamy fine sand, 0 to 3 percent |
Blopes. oo cmeca R L A 53 2100 s e B
Canez loamy fine sand, 3 to 9 percent
e T I 4.5 3,000 |__________ U | N || = =S,
Canez fine sandy loam, 0 to 3 percent
glopes - .o = s o et e e 700 6.0 5, 500 A [ccssuassad|zanunmani]curatascwa AR
Canez fine sandy loam, calecareous var- | |
jant, 0 to 3 pereent slopes__ _________. 650 6.0 | 5,200 | i1 1) (Y (U, =S =
Canez fine sandy loam, caleareous wvar- | [ |
iant, 3 to 9 percentslopes__ _ ________.| _____.__. 4 81 000 s s | AP IR, ST | (S
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TABLE 2.—Fstimated acre yields of principal erops on irrigated and dryfarmed soils under a high level of management—Con.

Irrigated crops Dryfarmed crops
Soil
Cotton Alfalfa Grain Wheat Grain Forage Broom- Wheat
I lint gorghum sorghum | sorghum corn
b Tans b Bu b Tons b Bu

Gomez loamy fine sand, 0 to 3 percent

17 1] R O S (R N S P TR T [P L2000 |=cocccmcna)rvmsnmrens o rcagisaaas o o i
Ima sandy loam, 1 to 3 percent slopes.___ GA0 A B 4,000 30 | ] ——————
Ima sandy loam, 3 to 5 percent slopes____|....___... 4.5 o 1110 T R et JESE ESE S, Sl se et PR e oS e
Kinkead clay loam, 0 to 1 percent slopes. _ 750 6.0 7. 000 [ Al SR SR IS TRy e) ke L
Kinkead clay loam, 1 to 3 percent slopes_ _ 550 55 5, 300 B | im0 1
Lacita silt loam, 0 to 1 percent slopes___. 725 6. 5 7, 000 ] D | [ S | RSt
Lacita silt loam, 1 to 3 percent slopes____ 550 | 5.0 5, 100 = |l e SRR TR GRSl N e T DY [ R i
La Lande fine sandy loam, 0 to 1 percent

BB o ot i e e e 800 7.0 7, 000 S Lo o e
La Lande fine sandy loam, 1 to 3 percent

Blophe s s e e e Tl 600 6.0 6, 000 L) R e e [
La Lande loam, 0 to 1 percent slopes_____ 900 7.5 7, 500 T ey B e NS EE RSN EL R I
La Lande loam, 1 to 3 percent slopes. . __ 650 6.0 6, 000 ) | DTSN (Y | —————
La Lande loam, 3 to 5 percent slopes_____ | S — 4.5 4,600 | _________ R | A | —
Los Tanos sandy loam, 1 to 5 percent

3 13) o - S N NP DRSNS S . HL1 0 ) SOEReE ] LRSI, | PR r e PIE TR (R
Montoya clay loam, 0 to 1 percent slopes_ . 400 4.5 3, 800 T N (NIRRT LR NS ———
Montoya clay loam, 1 to 3 percent slopes__ 375 4.0 3, 400 -1 I SO MO TS R
Olton loam, 0 to 3 percent slopes_ - - ||| eecee e 1, 600 2.0 300 15
Quay fine sandy loam, 0 to 1 percent

1137 750 6.0 6,800 |-ccoeoe—-|- e Gl e R e el e e e s P
Quay fine sandy loam, 1 to 3 percent

I T e N T S L il i 550 5.0 5100 |civsempnilea canaci dertimEnsa it an i S S e
83ay loam, 0 to 1 pereent slopes. .. _____ 800 6.5 7, 000 .| o] e | SR ([N ———

ay loam, 1 to 3 percent slopes__ _____. 600 5.5 5, 400 s ) S | [ e |
Quay loam, 3 to 9 percent slopes________ o 4.5 | 4,500 | e i e e | e e P e e
Quay loam, sandstone substratum, 0 to 1

percentslopes._____________________. 700 55| 6, 300 B |er i s i e s e e
Quay loam, sandstone substratum, 1 to 3 |

pereentalopen. o ot ho o s S s e | e e 4, 800 4 |civinmaass|essnsscia. SR e | A it Ay =
Quay loam, shale substratum, 1 to 3 per- .

centslopes . ___________________ 500 4.5 4, 500 LT RS, PUSPSS DYDY |
Redona loamy fine sand, 0 to 3 percent

A EV T R S e D e S 750 6.0 ) 1 ) TN e o) ET et Ve Sl | S EE T
Redona loamy fine sand, 3 to 5 percent

- iy ST A R | S 5.0 C 80 [s 1 —— RN SYY] S| (Y —— A ———
Redona loamy fine sand, 0 to 3 percent 1

slopes, hummoeky._ _________________ | oL 5.0 o 001 ) ERIRERE yh AT, Ly, BRSSPl [FARESER RS, e it
Redona fine sandy loam, 0 to 1 percent

slopes___________ .. 800 7.0 7, 000 5N I | T || R P
Redona fine sandy loam, 1 to 3 percent

i | e 2 Pt T ot L e T 600 | 55 6, 000 L1 IR T R e | e s
Redona loam, 0 to 1 percent slopes_ _____ 950 7.5 7, 200 ] Y P —— e e | e i e e
Redona loam, 1 to 3 percent slopes. - __ 700 6.0 | 6, 100 B0 |ocem o e | e ot e i e s
San Jose loam, 0 to 1 percent slopes__ ___ 900 7.5 7, 500 ‘ 65 | _______ S | TR R S o
Springer fine sandy loam, 0 to 3 percent

CIET T . . A S L S| W | ———— 1, 200 2.5 o7 v R
Toyah loam, 0 to 3 percent slopes_. __ ___ 900 7.5 7, 500 65 1, 400 2.5 400 15
Tucamecari clay loam, 0 to 1 pereent slopes_ 950 6.5 7, 000 B0 |- et s e e e s e e s S e
Tucumcari clay loam, 1 to 3 percent slopes._ 700 b.b 5, 900 | | RS S TSR R, SR e SR

Use of the Soils for Range*

This subsection discusses rangeland in the survey area
and explains range sites and condition classes. Descrip-
tions of range sites are given in which production and
use and management are discussed.

Range is the major land use of 85 percent of the Tucum-
cari Area. Livestock operations in the Area vary from
small, submarginal units operating on a few hundred acres
to large, more economical ones on several thousand acres.

2By H. E. Warr, or., and D, D, SYLVESTER, range conservation-
ists, Soil Conservation Service,

Most range is used throughout the year on ranches having
cow-calf-yearling operations.

The Area is climatically suited to year-round grazing.
Many ranchers, however, depend on irrigated hay and
small-grain pasture for supplemental feed during winter
and in years when rainfall is below normal. In places,
even though this supplemental feed is available, much of
the range is overgrazed or vegetation is of low vigor

(fig. 13).

Range sites and fanye condition

A range site is a distinetive kind of range that differs
from other kinds in its potential to produce a character-
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istic natural plant community. It is determined generally
by the tylia of soil, climate, and vegetation in a particu-
lar area. In brief, soils having the capacity to produce
the same kinds, amounts, and proportions of range
plants are grouped into a range site.

The potential, or climax, vegetation of a range site is
the native plant community best adapted to the particu-
lar environmental complex of the site. The plant commu-
nity normally is relatively stable and in dynamic equilib-
rinm with the environment. Such abnormal disturbanees
as overgrazing and excessive burning or plowing result
in chan, to the climax plant community, and if
sufficiently drastic, wmgletnl_v destroy it. If the ran
site subjected to such disturbances is not also signifi-
cantly deteriornted by water erosion or soil blowing, sec-
ondary plant succession progresses in the direction of the
natural potential, or climax, plant community for the
site.

Range conservationists and soil scientists work
together to determine the natural potential plant commu-
nities for individual soil units and te group seils into
range sites.

Range condition is the present state of the vegetation
or plant community on a range site as related to the
elimax plant community for the site. The primary pur-
pose in determining range condition is to provide an
index of changes that have taken place in the plant
cover. When the potential plant community for a site is
known, present condition can be determined, and this in
turn provides a basis for predieting the nature and
direction of plant community changes to be expected
from management and treatment measures.

When changes that occur in the elimax plant commu-

.nity are due to particular kinds' of use or disturbance,
some plant species will inerease and others will decrease.
How a plant reacts to grazing depends on the kind of

Figure 13—0vergrazed area of Salt Flats range site. The soil is a Montoya clay loam.
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animal grazed, the season of use, and the degree of plant
tissue removal. By comparing the composition of the
present-condition plant community to that of the elimax
plant community, it is possible to learn which individual
species have increased and which have decreased. Plants
not present in the climax community but which show up
in the present-condition community are invaders for the
site.

The composition of both present-condition and climax
plant eommunities, together with other pertinent range
site information, provides the interpretive basis for
selecting management objectives, designing grazing sys-
tems, managing wildlife, determining potential for recre-
ation, and evaluating hydrologic conditions.

Management objectives for range generally include
increasing desirable plants and restoring areas as closely
to the u;fimu condition as reasonably possible. They
sometimes include the creating or maintaining of plant
communities that are to some extent removed from the
climax plant community and fit specific needs of the
grazing program, provide for wildlife habitat, or serve
other purposes. But in any situation, management objec-
tives should not confliect with conservation objectives.
Plant communities can and should be planned that pro-
tect and improve soil and water resources as well as meet
the needs and desires of the individual operator.

Descriptions of range sites

In the following pages the 10 range sites in the Tucum-
cari Area are described, and the climax plants and prin-
cipal invaders for the sites are given. Also given 1s an
estimate of potential annual yield of air-dry herbage for
each site when it is in excellent condition, ‘ﬂtﬂ soil series
represented in each site are mentioned, but this does not
necessarily mean that all soils of the series are in the site.
To determine the range site in which any soil has been
placed, refer to the soil in the section “Descriptions of the
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Soils” or to the “Guide to Mapping Units” at the back of
this survey.
BREAKS RANGE SITE

This range site consists of soils in the Latom series
and the land types Rock land . 14), Rock outcrop,
and Rough broken and stony land, steep. The soils are
stony, shallow to very shallow, and steep to very StEiﬂ].
Outeroppings of rock are common. Slopes are generally
more than 30 percent.

The vegetation growing on this site is an open stand
of pinyon and juniper and an understory of grasses,
forbs, and shrubs. The composition, by weight, of the
climax vegetation, or potential plant community, is
about 15 percent little bluestem, 20 percent side-oats
grama, 20 percent blue and hairy grama, 5 percent west-
ern wheatgrass, 10 percent galleta, 5 percent needle-and-
thread, 5 percent three-awn, and 20 percent pinyon-juni-
per. Associated species are black grama, big bluestem,
oak brush, mountain-mahogany, and perennial forbs.
Under continued heavy grazing, side-oats grama, little
bluestem, needle-and-thread, and western wheatgrass
decrease in the plant community, and blue grama, gal-
leta, three-awn, and pinyon-juniper increase. Under
long-term heavy use, mesquite invades this site in places.

Developing livestock trails and water sources on this
site are ways of helping to improve the distribution of
grazing. In piaces areas provide livestock with good pro-
tection against severe winter storms.

If this site is in excellent condition, the total annual
yield of air-dry herbage ranges from 1,000 pounds per
acre in favorable years to 400 pounds in unfavorable
years. About 75 percent of this yield is from plants that
furnish forage for cattle.

b )

CLAYEY RANGE SITE

This range site consists of moderately deep to deep
soils in the San Jon and Tucumeari series. These soils
are on uplands. Slopes are 0 to 5 percent. The soils have
a surface layer of loam or clay loam and a subsoil of
gravelly light clay loam to heavy silty clay loam,

Water intake rate is slow in the soils of this site.
Permeability is moderately slow. In years of below-aver-
age moisture, production on this site is very low.

The composition, by weight, of the climax vegetation,
or potential plant community, is about 15 percent alkali
sacaton, 10 percent side-oats grama, 35 percent blue
grama, 20 percent galleta, 5 percent buffalograss, 10 per-
cent black grama, and 5 percent four-wing saltbush.
Associated species are western wheatgrass, vine-mesquite,
cholla eactus, ring muhly, and broom snakeweed. If this
site is not properly managed, alkali sacaton, black
grama, and side-oats grama decrease and blue grama,
galleta, and tobosa increase. UUnder continued overuse
ring muhly and burrograss replace the more desirable
inereasers. Cholla cactus invades this site in places.

Range seeding and brush control have limited effec-
tiveness on this site. Areas of San Jon soils commonly
require structures that help to control erosion.

If this site is in excellent condition, the total annual
yield of air-dry herbage ranges from 1,100 pounds per
acre in favorable years to 300 pounds in unfavorable
years. About 90 percent of this yield is from plants that
furnish forage for cattle.

DEEP SAND RANGE SITE
This range site consists of soils in the Amarillo,
Brownfield, Canez, Gomez, Minneosa, Redona, and
Springer series (fig. 15). These soils are moderately deep

[red L

Figure 14.—Area of Rock land in Breaks range site.
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Figure 15—Avea of Springer loamy fine sand, 0 to 3 percent slopes, in Deep Sand range site.

to deep to the lime zone. They are on uplands. Slopes are
0 to 9 percent. The soils have a surface layer of fine sand
‘fo fine sandy loam underlain by loamy sand to clay
oam.

Water intake rate is rapid at the surface of the soils
in tfins site. Permeability is moderate to moderately
rapid.

The composition by weight of the climax vegetation,
or potential plant community, is about 20 percent little
bluestem, 20 percent blue and hairy grama, 15 percent
sand bluestem, 15 percent side-oats grama, 10 percent
sand dropseed, 5 percent three-awn, 5 percent yucca, 5
percent red lovegrass, and 5 percent sand sagebrush. Asso-
ciated species are needle-and-thread, New Mexico feath-
ergrass, black grama, mesa dropseed, and silver bluestem.
Under heavy use side-oats grama, black grama, and little
bluestem are replaced by blue grama, hairy grama, three-
awn, sand sagebrush, and sma%l soapweed (yucca).

If the plant cover becomes dominated by low-value
woody plants, brush control and range seeding hasten
recovery on all areas of this site, provided practices are
used that protect the areas against soil blowing.

If this site is in excellent condition, the total annual
yield of air-dry herbage ranges from 2,000 pounds in
favorable years to 1,000 pounds in unfavorable years.
About 80 percent of this yield is from plants that fur-
nish forage for cattle.

HILLS RANGE SITE

Only Rough broken and stony land, hilly, is in this
range site. It consists of red-bed shale and clay interbed-
ded with sandstone. Slopes are 9 to 25 percent.

Runoff is rapid on the areas of this site. Available
water holding capacity is low.

The composition, by weight, of the climax vegetation,
or potential plant community, is about 5 percent alkali
sacaton, 10 percent black grama, 15 percent little blue-
stem, 15 percent side-oats grama, 5 percent pinyon rice-
grass, 20 percent blue grama, 10 percent galleta, 5 percent

fringed sagewort, 10 percent juniper, and 5 percent pinyon
pine. Associated species are western wheatgrass, three-
awn, needle-and-thread, wolftail, mountain mahogany,
and oak. If this site is in poor condition, galleta, mat
muhly, three-awn, and broom snakeweed generally domi-
nate. Mesquite and western ragweed invade this site.

Developing carefully planned stock trails is a helpful
management practice on this site.

If this site is in excellent condition, the total annual
yield of air-dry herbage ranges from 500 pounds per
acre in favorable years to 100 pounds in unfavorable
years. About 80 percent of this yield is from plants that
furnish forage for cattle.

LOAMY RANGE SITE

This range site consists of moderately deep to deep
soils in the Kinkead, Lacita, La Lande, Olton, Quay,
Redona, San Jose, and Toyah series, and in the Bascom
variant. These soils are on alluvial fans and uplands.
Slopes are 0 to 9 percent. The soils have a surface layer of
silt loam, loam, or clay loam and an underlying layer of
fine sandy loam to clay. d

Water intake rate is slow to moderate in the soils of
this site. Permeability is slow to moderately rapid.

The composition, by weight, of the climax vegetation,
or potential plant community, is about 40 percent blue
grama, 10 percent western wheatgrass, 10 percent black
grama, 10 percent galleta, 5 percent side-oats grama, 5
percent buffalograss, 5 percent sand dropseed, 5 percent
three-awn, b percent wolftail, and 5 percent broom snake-
weed. Associated species are silver bluestem, vine-
mesquite, ring muhly, fringed sagewort, and winterfat. If
this site is overgrazed, black grama, side-oats grama, and
vine-mesquite decrease, and blue grama, galleta, and rin,
muhly increase and dominate (fig. 16). Under continu
overuse mesquite and cactus invade this site.

If this site deteriorates, range seedingl, brush control,
and development of water sources for livestock hasten
recovery on all areas, but good results also depend upon



proper grazing. Deferred grazing and planned grazing
are especially beneficial.

If this site is in excellent. condition, the total annual
yield of air-dry herbage ranges from 1,500 pounds per
acre in favorable years to 300 pounds in unfavorable
years. About 85 percent of this yleld is from plants that
furnish forage for cattle.

SALT FLATS RANGE SITE

This range site consists of well-drained soils in the
Montoya series. Slopes are 0 to 3 percent. The soils have
a _sqrfa(::& layer of clay loam and a subsoil of clay con-

t.

Permeability is very slow in the soils of this site.
Runoff is medium. These soils are subject to occasional
flooding by runoff from other soils.

The comﬁvosition, by weight, of the climax vegetation,
or potential plant community, is about 60 percent alkali
sacaton, 5 percent blue grama, 10 percent saltgrass, 5
percent switchgrass, 5 percent vine-mesquite, 5 percent
alkali muhly, 5 percent fourwing saltbush, and 5 per-
cent tobosa. Associated species are western wheatgrass,
mat muhly, silver bluestem, burrograss, and windmill-

If this site is extensively overgrazed, alkali saca-
ton and vine-mesquite decrease greatly or are removed
completely and are replaced by tobosa, blue grama, and
fourwing saltbush. In places, under continued overgraz-
ing, burrograss invades this site. Some areas of this site
are dominated by almost pure stands of tobosa (fig. 17).

Proper grazing practices are important on G

Figure 16—Overgrazed area of Loamy range site. The soil is Olton loam, 0 to 3 percent slopes.
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Deferred grazing and planned grazing are especially
helpful for maintaining and improving vegetation. If
areas are not properly prepared, range seeding has lim-
ited effectiveness on this site. If they are properly pre-
pared, results are generally fair to good.

If this site is in excellent condition, the total annual
yield of air-dry herbage ranges from 3,000 pounds per
acre in favorable years to 600 pounds in unfavorable
years. About 90 percent of this yield is from plants that
furnish forage for cattle.

SAND HILLS RANGE SITE

This r site consists of well-drained to excessively
drained soils in the Sprin,%er and Tivoli series. Slo
are 0 to 25 percent. The soils have a surface layer of fine
sand to loamy fine sand and an underlying layer of fine
sand to fine sandy loam.

Permeability is moderately rapid to rapid in the soils
of this site. Runoff is very slow to slow.

The composition, by weight, of the climax vegetation,
or potential plant community, is about 25 percent sand
bluestem, 15 percent little bluestem, 15 percent side-oats
grama, 10 percent blue and hairy grama, 10 percent sand
dropseed, mesa dropseed, and spike dropseed, 5 percent
black grama, 5 percent needle-and-thread, 5 percent
giant dropseed, 5 percent sand sagebrush, and 5 percent
yucea. Associated species are three-awn, fall witchgrass,
yellow indiangrass, switchgrass, plains bristlegrass, and
New Mexico feathergrass. If this site is not properly



TUCUMCARI AREA, NEW MEXICO 57

managed, sand bluestem, little bluestem, and side-oats
grama decrease rapidly and are replaced by three-awn,
sand dropseed, and sand sagebrush. Under continued
overuse active sand dunes develop on this site.

Management for this site is limited mostly to proper
grazing. Deferred grazing and planned grazing are espe-
cially helpful. Chemical methods of brush control are
suitable.

If this site is in excellent condition, the total annual
yield of air-dry herbage ranges from 2,000 pounds per
acre in favorable years to 900 pounds in unfavorable
years. About 80 percent of this yield is from plants that
furnish forage for cattle.

SANDY RANGE SITE

This range site consists of well-drained soils in the
Amarillo, Bascom, Canez, Ima, La Lande, Los Tanos,
Quay., Redona, and Sharvana series; and in the Bascom
variant and the Canez variant. Slopes are 0 to 9 percent.
The soils have a surface layer of fine sandy loam to sandy
loam, or loam that is calcareous. The subsoil is fine sandy
loam to clay loam.

Permeability is moderate to moderately rapid in the
soils of this site. Runoff is slow to medium.

The composition, by weight, of the climax vegetation,
or potential plant community, is about 20 percent little
bluestem, 20 percent side-oats grama, 5 percent needle-
and-thread, 5 percent New Mexico feathergrass, 10
percent black grama, 5 percent western wheatgrass, 20 per-
cent blue and hairy grama, 5 percent fringed sagewort, 5
percent sand dropseed, and 5 percent yucca. Associated
species are sand sagebrush, three-awn, sand bluestem,
and winterfat. If this site is not properly managed,
side-oats grama, little bluestem, and black grama are

Figure 17.—Area of Montoya clay loam dominated by tobosa in Salt Flats range site.

replaced by blue grama, three-awn, and sand dropseed.
Galleta and mesquite invade this site in places.

Most range practices are effective on this site, but

results depend upon proper grazing. Deferred grazing
and planned grazing are especially beneficial. If this site
deteriorates, range seeding and brush control hasten
recovery, provided practices are used that protect the
areas against soil blowing.
If this site is in excel%&nt condition, the total annual
yield of air-dry herbage ranges from 1,800 pounds per
acre in’ favorable years to 400 pounds in unfavorable
years. About 90 percent of this yleld is from plants that
furnish forage for cattle.

SHALLOW RANGE SITE

This range site consists of soils in the Gallegos and
Potter series. These soils are shallow to very shallow to
cemented caliche, or they are very gravelly. The soils are
on uplands. Slopes are 1 to 25 percent. .

Water intake rate is moderate in the soils of this site,
but available water holding capacity is low. Permeability
is moderate to moderately rapid. :

The composition by weight of the climax vegetation,
or potential plant community, is about 15 percent side-
oats grama, 20 percent black grama, 20 percent blue and
hairy grama, 15 percent little bluestem, 10 percent gal-
leta, 5 percent needle-and-thread, 5 percent New Mexico
feathergrass, 5 percent three-awn, and 5 percent broom
snakeweed. Associated species are yucea, buckwheat, sand
dropseed, slim tridens, hairy tridemns, wolftail, and
ephedra. Under continued heavy grazing side-oats grama
and black grama decrease or are removed completely and
are replaced by blue grama, hairy grama, sand dropseed,
and galleta. In places, under long-continued overuse,
blue grama decreases and broom snakeweed dominates in
the plant community.
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Proper grazing is necessary on this site. Deferred
grazing and planned grazing are especially helpful prac-
tices. Chemical methods of brush control are suitable for
use on Gallegos soils.

If this site is in excellent condition, the total annual
yield of air-dry herbage ranges from 1,200 pounds per
acre in favorable years to 350 pounds in unfavorable
years. About 90 percent of this yield is from plants that
furnish forage for cattle.

SHALLOW SANDSTONE RANGE SITE

This range site consists of well-drained soils in the
Latom series. These soils are mostly stony loam over
sandstone bedrock, which is at a depth of 6 to 20 inches.
Outeroppings of rock are common. Slopes are 3 to 25
percent.

Permeability is moderate in the soils of this site.
Runoff is medium to rapid. Available water holding
capacity is low.

The composition, by weight, of the climax vegetation,
or potential plant community, is about 25 percent side-
oats grama, 20 percent little bluestem, 20 percent blue
and hairy grama, 10 percent sand bluestem, 5 percent
New Mexico feathergrass, 5 percent pinyon pine, 10 per-
cent. juniper and 5 percent oak. Associated species are
big bluestem, yellow indiangrass, silver bluestem, skunk-
bush sumac, sand sagebrush, wolftail, and galleta. If this
site i1s not properly managed, blue grama, hairy grama,
silver bluestem, wolftail, one-seed juniper, wavyleaf oak,
skunkbush sumae, and pinyon pine increase and domi-
nate in places.

The soils in this range site are too shallow for
mechanical treatment.

If this site is in excellent condition, the total annual
yield of air-dry herbage ranges from 1,600 pounds per
acre in favorable years to 450 pounds in unfavorable
vears. About 80 percent of this yield is from plants that
furnish forage for cattle.

Use of the Soils for Woodland and Windbreaks *

No commereial woodland is in the Tucumecari Area. A
small, narrow acreage of pinyon, juniper, and oak brush
is below the cap rock, between the alluvial valley and
uplands of the High Plains (fig. 18). Cottonwood,
willow, hackberry, and western soap ; grow in places
throughout the survey area. Cottonwood and willow are
mostly along waterways, hackberry on ecaliche breaks,
and western soapberry on sandy uplands.

Few field windbreaks are in the Tucumecari Area. Most
plantings of trees and shrubs are for farmstead wind-
breaks. These include the evergreens Oriental arborvitae,
Arizona cypress, eastern reﬁlr;edar, one-seed juniper,
Rocky Mountain juniper, ponderosa pine, and pinyon
pine, and the decidious plants Siberian elm, honeylocust,
Russian mulberry, Russian-olive, wild plum, rose-of-
Sharon, multiflora rose, and skunkbush sumac. Of these
species, Rocky Mountain juniper, ponderosa pine, Siberian
elm, and Russian-olive are most adapted to the Area, Ari-
zona cypress has excellent growth potential but is subject
to winterkill in periods of extremely low temperatures.
At least one row of evergreens is desirable in a farmstead
windbreak. This will provide greater protection in winter
and early in spring, before deciduous trees are in leaf.

Water for plantings is by irrigation or the use of
engineered sites. Water for the sites generally is col-
lected from adjacent land and led into a system of dikes
or retaining terraces within the planting area.

Clean cultivation is a most important factor in estab-
lishing and maintaining wind{)reaks. Generally this
means that spacing must be adequate. Trees and shrubs
planted too close together in a row are subject to
extreme plant competition that stunts or kills them.

The soils of the Area have been grouped in three gen-
eral categories according to their adaptability for wind-

4 By Ewine McCrarx, woodland specialist, Soil Conservation
Service.

Figure 18—Woody vegetation below the cap rock. The soils in the foreground are in the Quay-Montoya-Lacita association on the
general soil map. The area in the background is in the Rock land-Rough broken and stony land association.
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break plantings. Soils are considered suitable if they
support trees and shrubs that are established and main-
tained on an engineered site by clean cultivation. Soils
are suitable with limitations 1f, because of unfavorable
soil texture, depth, or an impervious layer, special treat-
ment to control soil blowing or irrigation is required to
establish and maintain plantings. Soils are unsuitable if
they are shallow, salts are present, water intake is poor,
or slopes are steep.

Soils in the survey area that are suitable for wind-
breaks are:

Amarillo fine sandy loam, 0 to 3 percent slopes.
Canez fine sandy loam, 0 to 3 percent slopes.
Canez fine sandy loam, 1 to 5 percent slopes.
Kinkead clay loam, 0 to 1 percent slopes.
Kinkead clay loam, 0 to 3 percent slopes.
Kinkead clay loam, 1 to 3 percent slopes.

La Lande fine sandy loam, 0 to 1 percent slopes.
La Lande fine sandy loam, 1 to 3 percent slopes.
La Lande fine sandy loam, 1 to 5 percent slopes.
La I.ande loam, O to 1 percent slopes.

La Lande loam, 1 to 3 percent slopes.

La Tande loam, 0 to § percent slopes.

La Lande loam, 3 to 5 percent slopes.

Olton loam, 0 to 3 percent slopes.

Redona fine sandy loam, 0 to 1 percent slopes.
Redona fine sandy loam, 0 to 3 percent slopes.
Redona fine sandy loam, 1 to 3 percent slopes.
Redona loam, 0 to 1 percent slopes.

Redona loam, 1 to 3 percent slopes.

San Jose loam, 0 to 1 percent slopes.

San Jose loam, 0 to 3 percent slopes.

Springer fine sandy loam, 0 to 3 percent slopes.
Springer fine sandy loam, 3 to 9 percent slopes.
Toyah loam, 0 to 8 percent slopes (Th, TK).
Tucumeari clay loam, 0 to 1 percent slopes.
Tucumeari clay loam, 0 to 3 percent slopes.
Tucumecari clay loam, 1 to 3 percent slopes.

Soils in the survey area that, with limitations, are
suitable for windbreaks are:

Amarillo loamy fine sand, O to 3 percent slopes.

Bascom fine sandy loam, 0 to 3 percent slopes.

Bascom fine sandy loam, 3 to 9 percent slopes.

:Bascom loam, 0 to 3 percent slopes.

Bascom loam, 3 to 9 percent slopes.

Bascom complex.

Bascom fine sandy loam, nongravelly variant, 0 to 3 percent
slopes.

Bascom loam, nongravelly variant, 0 to 3 percent slopes.

Brownfield fine sand, 0 to 3 percent slopes.

Canez loamy fine sand, 0 to 3 percent slopes.

Canez loamy fine sand, 1 to 5 percent slopes.

Canez loamy fine sand, 3 to 9 percent slopes.

Canez fine sandy loam, calcareous variant, 0 to 3 percent
slopes (Ch, Cl). .

Canez fine sandy loam, caleareous variant, 3 to 9 percent
slopes.

Canez loam, caleareous variant, 0 to 3 percent slopes.

Ima sandy loam, 1 to 3 percent slopes.

Ima sandy loam, 1 to 5 percent slopes.

Ima sandy loam, 3 to 5 percent slopes.

Lacita silt loam, 0 to 1 percent slopes.

Lacita silt loam, 0 to 3 percent slopes.

Lacita silt loam, 1 to 3 percent slopes.

Los Tanos sandy loam, 1 to 5 percent slopes {Lx, LY).

Montoya clay loam.

Montoya clay loam, 0 to 1 percent slopes.

Montoya clay loam, 1 to 3 percent slopes.

Quay fine sandy loam, 0 to 1 percent slopes.

Quay fine sandy loam, 1 to 3 percent slopes.

Quay loam, 0 to 1 percent slopes.

Quay loam, 1 to 3 percent slopes.

Quay loam, 0 to 5 percent slopes.

Quay loam, 3 to 9 percent slopes.

Quay loam, sandstone substratum, 0 to 1 percent slopes.
Quay loam, sandstone substratum, 1 to 3 percent slopes.
Quay loam, shale substratum, 1 to 3 percent slopes.

Quay loam, shale substratum, 1 to 5 percent slopes.
Redona loamy fine sand, 0 to 3 percent slopes (Rd, RE}.
Redona loamy fine sand, 3 to 5 percent slopes.

Redona loamy fine sand, 0 to 3 percent slopes, hummocky.
Springer-Amarillo association.

Springer loamy fine sand, O to 3 percent slopes.

Springer loamy fine sand, 3 to 9 percent slopes.

Soils in the survey area that are unsuitable for wind-
breaks are:

Amarillo loamy fine sand, eroded.

Bascom-Potter fine sandy loams, 1 to 9 percent slopes.
Bascom-Potter loams, 1 to 9 percent slopes.
Bascom-Potter complex, 1 to 9 percent slopes.
Brownfield fine sand, eroded.

Canez loamy fine sand, 0 to 8 percent slopes, hummocKky.
Dune land.

Gallegos very gravelly loam, 1 to 9 percent slopes.
Gallegos very gravelly loam, 9 to 25 percent slopes (Gg, GH).
Gallegos complex, 3 to 9 percent slopes.

Gomez loamy fine sand, 0 to 3 percent slopes (Gm, GN).
Gullied land, San Jon material.

Lacita silt loam and Gullied land.

Latom stony loam, 3 to 9 percent slopes.

Latom stony sandy loam, 3 to 9 percent slopes.
Latom-Rock outcrop complex, hilly.

Latom-Rock outcrop complex, steep.

Minnesoa loamy fine sand (Mn, MO).

Montoya clay loam and Gullied land.

Potter loam, 1 to 9 percent slopes (Po, PT).

Redona loamy fine sand, 0 to 8 percent slopes, eroded.
Riverwash {Rr, RS).

Rock land (Rt, RU).

Rough broken and stony land, hilly (Rv, RW).

Rough broken and stony land, steep (Rx, RY).

San Jon loam, 1 to 5 percent slopes (Sa, SB).

Sharvana sandy loam, 0 to 3 percent slopes.

Springer loamy fine sand, 0 to 3 percent slopes, eroded.
Tivoli fine sand.

Use of the Soils for Wildlife *

In this subsection types of wildlife habitat in New
Mexico are described, and the soils of the Tucumcari
Area are placed in wildlife habitat groups. Characteris-
tics of the soils are briefly presented in the description
of each group, and suitability of the soils for various
types of wildlife habitat is rated.

Common types of wildife in the survey area are ante-
lope, dove, duck, and quail. Some pheasant, grouse, and
deer arc also present. Deer are not abundant, mostly
because woody vegetation and similar browse are lack-
ing. Most of the fish in the Area are in Ute Reservoir.

Types of wildlife habitat

The amount and distribution of wildlife in an area is
generally determined by the nature and suitability of
available habitat. The kind, quality, and extent of wild-
life habitat in turn is directly affected by the intensity
of soil uses for crops, pasture, and timber.

Trees and shrubs suitable for wildlife food and cover
have been planted in some parts of the survey area.
These plantings are mostly in odd field corners and
areas unsuitable for cultivation.

4 CArL H. THOMAS, biologist, Soil Conservation Service, assisted
in preparing this subsection.
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Ten general types of wildlife habitat are in New
Mexico. Differences in types are based on variations in
vegetation, climate, physiography, and cultural develop-
ment. The following brief descriptions emphasize the
main characteristics of each type.

Mountain forests.—These are areas of large trees and
associated grasses, forbs, and shrubs. Vegetation is
mostly established by natural process, but in places the
areas have been planted. The major plants are fir,
spruce, aspen, ponderosa pine, snowberry, buffaloberry,
mountainmahogany, sedge, squawbush, serviceberry, cliff-
rose, and fescue.

Foothill treees and shrubs.—These are areas of small
native trees and shrubs and associated grasses and forbs
near mountains and steeper slopes. The major plants are
pinyon pine, juniper, blue grama, side-oats grama, moun-
tainmahogany, and oak.

Tall or short grass prairies~—These are areas on lower
parts of mountains and rolling plains that have a cover
of native grasses, shrubs, and forbs. Vegetation is mostly
established by natural processes. The major plants are
blue grama, bluestem, buffalograss, vine-mesquite, and
tobosa. Sunflower, croton, and pigweed grow in dis-
turbed or water-ponded depressions.

Semidesert shrubs and grasses—These are areas classi-
fied as cool arid or hot arid, where the vegetation is
native plants that generally are established by natural
process. The major plants are side-oats grama, bluestem,
indiangrass, three-awn, sand sagebrush, alkali sacaton,
Apacheplume, mesquite, small soapweed (yucca), and
cactus.

Domestic seed and grain crops—These are areas of
cultivated fields planted to domestic grain and seed-pro-
ducing annual herbaceous crops. The major crops are
barley, oats, grain sorghum, wheat, Japanese millet, and
proso millet.

Domestic pastures and haylands—These are areas
planted to domestic perennial grasses and herbaceous
legumes. The major plants are alfalfa, clover, fescue, and
weeping lovegrass.

Wetland plants.—These are moist to wet areas where
vegetation is wetland plants, exclusive of submerged and
floating aquatics. Plants are salt tolerant in some places
and not in others. The major freshwater plants are smart-
weed, wild millet, and sedge. The major salt-adapted
plants are saltmarsh, bulrush, saltgrass, and cattail.

Shallow-water impoundments—These are areas pres-
ent thronghout the Tucumecari Area that provide supple-
mental water primarily for livestock and secondarily for
wildlife.

Deep-water impoundments—These are areas consist-
ing of three lakes in the Tucumecari Area: Ute Reservoir,
which is a permanent artificial reservoir near the town
of Logan, and Hudson and Tucumcari Lakes, which are
natural, wet-weather lakes.

Bosque bottoms—These are areas of native trees,
grasses, and shrubs adjacent to major streams and rivers.
Vegetation is present mostly because of water availabil-
ity, but these areas are not excessively wet. The major
plants are cottonwood, willow, and tamarisk.

Of the preceding types of wildlife habitat, the
ones dominant in the Tucumcari Area are tall or
short grass prairies, semidesert shrubs and grasses,

domestic seed and grain crops, domestic pastures and
haylands, shallow-water impoundments, and deep-water
impoundments.

Wildlife habitat groups

Soil behavior influences vegetation, and vegetation is a
highly important and fundamental element of “wildlife
habitat. This relationship between soil and wildlife,
though indirect, is a basis for rating suitability of soils
for types of wildlife habitat. Thus, soils having nearly
identical ratings are placed in what is known as a wild-
life habitat group, and the group is then given a suita-
bility rating for various kinds of wildlife significant to
an area. In table 3 the soils of the Tucumecari Area have
been grouped and rated in this manner. The group in
which a specific soil has been placed can be determined
by referring to the description of that soil in the section
“Descriptions of the Soils” or by referring to the “Guide
to Mapping Units” at the back of this survey.

A rating of poor in table 3 indicates that habitat for
the listed species is very expensive or impractical to
establish, improve, or maintain; and that for this type
of habitat the soils in the group have severe limitations
that require intensive management to overcome, or that
are impossible or impractical to overcome. A rating of
fair to good indicates that habitat for the listed species
generally can be established, improved, or maintained
satisfactorily; and that for this type of habitat the soils
in the group have moderate limitations that require a
moderate intensity of management and frequent atten-
tion to overcome. A rating of ewcellent indicates that
habitat for the listed species can be established,
improved, or maintained easily; and that for this type
of habitat the soils in the group have slight limitations
or no limitations.

In the following pages the six wildlife habitat groups
in the Tucumcari Area are described. As in table 3, the
ratings and information given relate only to capability
of the soils to provide habitat suitable for indicated
types of wildlife. They do not necessarily describe exist-
ing habitat. Onsite investigations therefore are necessary
when planning actual structures or activities concerned
with wildlife.

WILDLIFE HABITAT GROUP A

In this group are deep or moderately deep soils that
have a surface layer of loam to fine sandy loam. These
soils are on smooth topography in the major regions of
dryfarmed and irrigated cropland throughout the survey
area. They are mostly level to gently sloping. Slopes
range from 0 to 9 percent but are dominantly 0 to 5 per-
cent. The vegetation is mostly mid and short grasses and
such shrubs as cholla cactus and mesquite. Yucca is pres-
ent in places.

The soils in this group are suitable for the domestic
seed and grain crops and the domestic pastures and hay-
lands types of wildlife habitat. They are moderately
suited to the tall- or short-grass prairies and the semi-
desert shrubs and grasses types of wildlife habitat. They
are moderately suited to development of the wetland
plants and the shallow-water impoundments types of
wildlife habitat. The soils are excellent as habitat for
pheasant, dove, and quail; fair to good as habitat for
antelope, duck, and fish ; and poor as habitat for deer.
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TaBLE 3.—Suitability of soils in wildlife habitat groups for significant types of wildlife

Suitability of soils

Wwildlife habitat group and description of soils

Poor as habitat for—

Fair to good as habitat | Excellent as habitat for—

for—

Group A: Deep or moderately deep soils having a
surface layer of loam or fine sandy loam.

Group B: Deep or moderately decp soils having a
surface layer of sandy loam, loamy fine sand, or
fine sand.

Group C: Shallow or very shallow soils having
variable texture.

Group D: Deep soils having a surfaee layer of clay
loam to silt loam.

Group E: Shallow to very shallow, very steep to
hilly, rough broken, stony, or rocky land types and
soils.

Group F: Variable land types_ .- -~

Duck, pheasant, fish_____

Deer, antelope_ ___.___._

Antelope, pheasant,
dove, quail, duck, fish.

Antelope, deer, pheasant,
dove, quail, duck, fish.

Antelope, duck, fish__.__. Pheasant, dove, quail.

Antelope, pheasant_ - __-_ Dove, quail.

Deer, antelope, dove,
quail.

Pheasant_ . ______-- Dove, quail, duck, fish.

Deer.

WILDLIFE HABITAT GROUP B

In this group are deep or moderately deep soils having
a surface layer that is mostly loamy fine sand but that
ranges from sandy loam to fine sand. These solls are
throughout the survey arca but mainly in the northeast-
ern part. They are mostly undulating. Slopes range from
0 to 15 percent but are dominantly 1 to 5 percent. The
vegetation is a mixture of mid and tall grasses and such
shrubs as sand sagebrush, yucca, and mesquite.

If the soils in this group are irrigated, most of them
are suitable for the domestic seed and grain crops or the
domestic pastures and haylands type of wildlife habitat.
They are moderately suited to the tall- or short-grass
prairies and the semidesert shrubs and grasses types of
wildlife habitat. These soils are excellent as habitat for
dove and quail; fair to good as habitat for antelope and
pheasant; and poor as habitat for deer, duck, and fish.
Areas of this group of soils are frequented by such pred-
ators as coyote and fox.

WILDLIFE HABITAT GROUP C

In this group are moderately deep to very shallow or
very gravelly soils that have a surface layer of loam or
fine sandy loam to stony sandy loam or very gravelly
loam. These soils are throughout the survey area. They
are mostly nearly level to moderately sloping. Slopes are
0 to 25 percent, but mainly 1 to 9 percent. The vegeta-
tion is a mixture of midgrasses and shrubs.

The soils in this group are used mostly for range.
They are generally unsuitable for the domestic seed and
grain crops and the domestic pastures and haylands
types of wildlife habitat. They are moderately suited to
the tall- or short-grass prairies and the semidesert shrubs
and grasses types of wildlife habitat. These soils are fair
to good as habitat for deer, antelope, dove, and quail.
They are poor as habitat for duck, pheasant, and fish.

WILDLIFE HABITAT GROUP D

In this group are deep soils that have a surface layer
of clay loam to silt loam. These soils are on smooth
topography and are level to mnearly level. They are
mostly throughout the central part of the survey area.
Slopes are mostly 0 to 3 percent. The vegetation 1is
mainly short grasses. The principal shrubs are cholla
cactus and mesquite. Some alkali sacaton and tobosa, and
a few saltcedar, are also present.

If the soils in this group are irrigated, they are suita-
ble for the domestic seed and grain crops and the domes-
tic pastures and haylands types of wildlife habitat. The
soils are moderately suited to the semidesert shrubs and
grasses type of wildlife habitat. They are suited to
development of the wetland plants and the shallow-water
impoundments types of wildlife habitat. These soils are
excellent as habitat for dove, quail, duck, and fish; fair
to good as habitat for pheasant; and poor as habitat for
deer and antelope.

WILDLIFE HABITAT GROUP E

In this group are rough broken, stony or rocky, shal-
low to very shallow soils and land types that are along
areas of plains breaks, stream and river drainage basins,
and rolling hills. Locally the areas are known by such
names as river breaks, shale breaks, Palomas hills, and
High Plains escarpment. These soils and land types are
hilly to very steep. Slopes are 9 to 80 percent. The vege-
tation is widely variable. It includes short, mid, and tall
grasses and some saltgrass and shrubs. The shrubs range
from saltcedar to pinyon, juniper, and oak brush.

The soils and land types in this group are used mostly
for range. They are moderately suited to the foothill
trees and shrubs and the semidesert shrubs and grasses
types of wildlife habitat. They are fair to good as habi-
tat for deer (fig. 19), and poor as habitat for antelope,
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Figure 19~Area of deer browse in wildlife habitat group E.

pheasant, dove, quail, duck, and fish. Ute Reservoir, a deep-
water impoundment, was built mainly in the soils and
land types of this group.

WILDLIFE HABITAT GROUP F
This wildlife habitat group consists of land types that
are generally unsuitable for production of vegetation for
wildlife habitat.
These land types are poor as habitat for antelope, deer,
pheasant, dove, quail, duck, and fish.

Engineering Uses of the Soils®

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, contrac-
tors, and farmers.

Among properties of soils highly important in engi-
neering are permeability, shear strength, compaction

5 Wrey MIuner, area engineer, Soil

assisted in preparing this section.

Conservation Service,

characteristics, soil drainage condition, shrink-swell
potential, grain size, plasticity, and soil reaction. Also
important are depth to bedrock, depth of unconsolidated
material, and soil slope. These properties, in various
degrees and combinations, affect construction and main-
tenance of roads, airports, pipelines, foundations for
small buildings, irrigation systems, ponds and small
dams, erosion-control structures, drainage systems, and
systems for disposal of sewage and refuse.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, commer-
cial, and recreational areas.

2. FEvaluate locations for airports and alternate
routes for roads, highways, pipelines, and under-
ground cables.

8. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for control-
ling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
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which they are built, for the purpose of predict-
ing performance of structures on the same or
similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construction
equipment,

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 4. 5. and_6. which show, respectively, several esti-
mated soil properties significant to engineering; inter-
pretations for various engineering uses; and results of
engineering laboratory tests on soil samples.

This information, along with the soil map and other
parts of this publication, can be used to make interpreta-
tions in addition to those given in tables 4 and 5, and it
also can be used to make other useful maps and reports.

This information, however, does not eliminate the need
for further investigation at sites selected for engineering
works, especially works that involve heavy loads or that
require excavations to depths greater than those shown
in the tables, generally depths greater than 6 feet. Also,
inspection of sites, especially the small ones, is needed
because many delineated areas of a given soil mapping
unit may contain small areas of other kinds of soil that
have strongly contrasting properties and different suita-
bilities or limitations for soil engineering. Even in such
situations, however, the soil map is useful for planning
more detailed field investigations and for suggesting the
kinds of problems that may be expected.

Some of the terms used in this soil survey have special
meaning to soil scientists which may not be known to all
engineers. The Glossary defines many of these terms
commonly used in soil science, as does the Soil Survey
Manual (70).

Engineering classification system

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(11) established by the U.8. Army Corps of Engineers
and adopted by the U.S. Department of Defense and
others, and the system adopted by the American Associa-
tion of State Highway Officials (AASHO) (I{. Both
classification systems are used in this survey. They are
explained in the PCA Soil Primer (5).

In the Unified system soils arve classified according to
particle-size distribution, plasticity, liquid limit, and
organic matter. Soils are grouped in 15 classes. There are
eight classes of coarse-grained soils, identified as GW,
GP, GM, GC, 8W, SP, SM, and SC: six classes of fine-

rained soils, identified as ML, CL, OL, MH, CH, and

I1; and one class of highly organic soils, identified as
Pt. SW and SP are clean sands, SM and SC are sands
that have fines of silt and elay, ML and CL are silts and
clays that have a low liquid limit, and MH and CH are
silts and clays that have a high liquid limit. Soils on the
borderline between two classes are designated by symbols
for both classes: for example, SP-SM.

The AASHO system is used to classify soils according
to those properties that affect use in highway construe-
tion and maintenance. In this system. a soil is placed in
one of seven basic groups ranging from A-1 through

A-7 on the basis of grain-size distribution, ]i(luid limit,
and plasticity index. In group A-1 are gravelly soils of
high bearing strength, or tIl:e best soils for subgrade
(foundation). At the other extreme, in group A-T, are
clay soils that have low strength when wet and that are
the poorest soils for subgrade. Where laboratory data
are available to justify a further breakdown, the A-1,
A-2, and A-T groups are divided as follows: A-l-a,
A-1-b, A-2-4, A-92-5, A-2-6, A-2-T, A-T-5, and A-T-6.
As additional refinement, the engineering value of a soil
material can be indicated by a group index number.
Group indexes range from 0 for the best material to 20 or
more for the poorest.

The estimated classification, in both the Unified and
AASHO systems, for all the soils mapped and tested in
the survey area is given in table 4.

Estimated engineering properties of the soils

Table 4 gives the estimated properties of the soils in
tiie Tueumcari Area that are significant in engineering.
The information in the table was based on data compiled
for the soil survey and on the test data shown in table 6.

Depth to bedrock or cemented caliche is measured in
feet from the surface and is the range in which bedrock
or caliche is present in most areas of a particular soil.
Bedrock is the solid or fractured rock that generally
underlies the soil and other unconsolidated material.
Cemented caliche is material that is strongly cemented to
indurated with calcium carbonate, and that does not
soften when it is wet for a long time.

Depth from surface gives the depth to the significant
layers for which properties have been estimated. These
layers are described in the section “Descriptions of the
Soils.” The estimates of properties of these significant
layers given in the su-:eeediuglz; columns are ranges 1n
values for a typical soil profile. Variations from these
values are to be expected.

The three columns under the heading “Classification”
show texture as it is classified both by soil scientists and
by engineers. USDA texture is determined by the rela-
tive proportions of sand, silt, and clay in soil material
that is made up of particles less than 2 millimeters in
diameter. The terms “sand,” “silt,” and “elay,” and some
other terms used in the USDA textural classification, are
defined in the glossary of this survey.

The coarse fraction consisting og particles more than 3
inches in diameter was not measured in the mechanical
analysis. The percentages were obtained by field observa-
tion at the time the soil samples were collected.

The estimated percentage of soil material passing
sieves No. 4, No. 10, No. 40, and No. 200 reflects the
normal range for a soil series. Because grain size of any
soil varies considerably, it should not assumed that
the range shown in the table will apply to all samples of
a specific soil, nor that the engineering classification will
invariably be as shown.

Permeability relates only to movement of water down-
ward through undisturbed and uncompacted soil. Tt does
not include lateral seepage. The estimates are based on
texture, structure, bulk density, and porosity of the soil.
Plowpans, surface crusts, and other properties resulting
from the use of the soil are not considered.
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TaBLE 4. —FEstimaled soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils
for referring to other series that appear in the first column of this table.

Depth Classification *
Depth to bedrock from
Boil series and map symhbols ! | or cemented | surface
caliche (typical
| profile) Dominant USDA texture Unified AASHO
Feet Inches
Amarillo: AL, AM, AR _______________ =5 0-8 Fine f]andy loam or loamy fine | SM A-2 or A4
sand.
.I 8-60 | Sandy clay loam, and heavy | SCor A—4 or A6
fine sandy loam, CL
*Bascom: BA, BB, BC, BD, BE, BF, =5 0-16 | Fine sandy loam______________| SM or A-4
BG, Bh. ML
For properties of the Bascom soil, 16-36 | Very gravelly fine sandy loam___ GM A-1 or A-2
nongravelly wvariani, in BE, and 36-72 | Fine sandy loam and loam______ | 8M or A-4
of the Potter soil in BF, BG, and ML
Bh, see the Bascom series, non-
gravelly variant, and the Potter
series.
Bascom, variant: BK, BM_____________ ! >5 0-13 | Fine sandy loam and loam__.___ Sl\liu cI):- A-4
! 13-35 | Sandy clay loam and fine sandy | 8C or A-4 or A-B
l loam. CL
35-60 | Clay loam____________________ CL A-G
Brownfield: BN, BOoo oo ! >5 0-20 | Fine sand and loamy sand______ | 8M A-2
l 20-63 | Sandy clay loam-_ﬁ________-__i sC A-4
Canez: Ca, CB,Cc,Cd, Ce, CF__..____. : >5 0-% | Fine fiandy loam or loamy fine | SM A-2 or A-4
sand.
| 867 | Sandy clay loam_________.____ SC or CL | A-B
i
Canez, variant: Ch, ClI, Cn, CV________ | >5b 0-15 | Fine sandy loam_ ... SI\%-;I;:: A-4
| 15-60 | Sandy clay loam and loam...... SCor CL | A-6
|
Duneland: DU_ o e >5 0-60 | Sand_________________________ SI’éﬁP— A-3
Gallegos: GA,Gg,GH, Gl______________ =5 ' 0-18 | Very gravelly loam___.___._._____| GC A-1
18-60 | Soft caliche of very gravelly | GCor | A-1
[ loam texture. GM
Gomes: Gmy GN oo cas s >5 I 0-11 | Loamy finesand___________._. SM A-2
11-34 | Sandy loam___________________ SM A-2 or A4
3460 ( Siltloam . __ o eeooooo l ML A-4
Gullied land, San Jon material: GU.
Too variable to be rated. :
Yot demy BNG BBocemnonon e e >5 0-60 | Sandy loam and fine sandy loam_| SM A-2 or A-4
Kinkead: KL, Km, Kn________________ >5 0-60 | Heavy clay loam, heavy silty | CH AT
clay loam, and clay.
*Lacita: La, LC,Ld, LE ______________ >5 0-36 | Silt loam .. ________ ML A-4
Gullied land part of LE too variable 36-72 | Silty clay loam.__ ... _______ CL A-4
to be rated. i |
La Lande: LI, Lm, LN, Lo, Lo, LR, Ls_. =5 | 0-12 | Loam or fine sandy loam._.______ é\"l\.%. or A-4
| 1242 | Clay toam. oo CL A6 or A4
‘ 42-60 | Fine sandy loam_. .. ________ Sh{ﬁf A4
A 1

Hee footnotes at end of table,
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Coarse Percentage passing sieve—
fraction Available
greater Permeability water Reaction | Salinity | Shrink-swell Corrosivity of
than 3 No.4 | No. 10 | No. 40 | No. 200 holding potential untreated steel
inches 4.7 2.0 (0.42 (0.074 capacity
mm.) mm.) mm.) mm.)
Inches per inch Millimhos
Percent Inches per hour of 80i pH per cm
__________ 100 100 | 75-85 30-50 — 0. 09-0. 15 6. 6-7. 3 0-1 | Low._._.---__| Low.
__________ 100 100 | 80-90 40-60 0.63-2.0 0. 14-0. 16 7.4-8. 4 0-1 | Low to Moderate.
moderate.
__________ 90-100 | 85-100 | 60-85 35-55 2. 0-6. 3 0. 13-0. 15 7.9-8. 4 0-1 | Low___.--—-_| Low.

0-10 | 40-60 35-55 30-50 15-35 2.0-6.3 |- 8 5-9.0 1-4 | Low___ - ._ Moderate.
__________ 90-100 | 85-100 | 60-90 35-65 2.0-6.3 |ooo___._.1 8590 1-4 | Low.-____.-__| Moderate.
__________ 100 100 | 75-90 40-60 0. 63-2. 0 0. 13-0. 18 6. 6-7. 8 0-1 | Low__----_--| Low.
__________ 100 100 | 75-85 35-55 0.63-2.0 0. 14-0. 16 7.9-8. 4 0-1 | Low to Low to moderate.

moderate.
__________ 100 100 | 90-100 | 70-80 0.63-2.0 |- _______._| 7.9-8.4 1-4 | Moderate._.._-| Moderate.
__________ 100 100 | 95-100 | 15-30 6. 3-20. 0 0. 05-0. 07 6. 6-7. 3 0-1 | Low__._.--__| Low.
__________ 100 100 | 95-100 | 35-50 0. 63-2.0 0. 14-0. 16 6. 6-7. 8 0-1 | Low to Moderate.
moderate.
__________ 100 100 | 75-85 30-50 2.0-6. 3 0. 09-0. 15 6. 6-7. 3 0-1 | Low____..____| Low.
__________ 100 100 | 80-90 35-55 0. 63-2.0 0. 14-0. 16 6. 6-8. 4 0-1 1 Low to Moderate.
moderate.
__________ 100 100 | 70-85 40-55 0.63-2.0 0. 13-0. 15 7.4-7.8 0-1 | Low_______..| Low.
__________ 100 100 | 80-90 35-55 0.63-2.0 0. 14-0. 16 7.9-9.0 1-4 | Low to Moderate.
: moderate.
__________ 100 | 80-100 | 55-65 0-10 >20.0 0. 04-0. 06 6. 6-7.8 0-1 | Low___.__.-_| Low.

0-10 35-45 25-35 20-30 | 15-25 2.0-6.3 0. 07-0. 09 6. 6-8. 4 0~ Low_____._._. Low.

0-10 40-50 35-45 25-35 | 10-25 2.0-6.8 |oecooooooo-- 7.9-8. 4 0-1 | Low____._.__- Low.
__________ 100 100 | 50-75 15-30 6.3-20. 0 0. 08-0. 10 6. 6-7. 3 0-1 | Low__-_.__.-| Low.
__________ 100 100 | 60-70 30-40 2.0-6. 3 0.11-0. 13 7.4-8.4 0-4 | Low._.___.__| Low to moderate.
__________ 100 100 | 90-100 | 70-90 2.0-6.3 | -ce_e_____.| 7.9-84 2-4 | Low___.___..| Moderate.
__________ 100 100 | 90-100 | 25-45 2.0-6.3 0.11-0. 15 7.4-8. 4 0-1 | Low__._._.__.| Low.
__________ 100 100 | 95-100 | 65-75 0. 06-0. 20 0. 14-0. 21 6. 6-8. 4 0-4 | High____.__.__| High.
__________ 100 100 | 95-100 | 85-95 0. 20-0. 63 0. 19-0. 21 7.9-8.4 9-4 | Low.________.| Moderate.
__________ 100 100 | 95-100 | 90-100 0. 20-0. 63 0.19-0. 21 7.9-8.4 9-4 | Moderate_____| Moderate.

40-80
__________ 100 100 | 90-100 0.63-2. 0 0. 13-0. 18 7.9-8.4 0-1 | Low_____-___| Low.
__________ 100 100 | 95-100 | 85-95 0. 63-2. 0 0. 19-0. 21 7.9-8.4 0-1 | Moderate__.__| Moderate.
__________ 100 100 | 90-100 | 40-55 0. 63-2. 0 0.13-0. 15 7.9-8.4 0-1 | Low___.___.__| Low.
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Depth Classification ®
Depth to bedrock from
Soil series and map symbols ! or cemented surface
caliche (typical
profile) Dominant USDA texture Unified AASHO
Feet Inches
*Latom: Lt, LU, LY. LW oo 0.5-1.5 0-12 | Stonysandy loam___.__________.| SM A-2
Rock outerop parts of LY and LW too 12 | Sandstone bedrock.
variable to be rated.
Lioa Tansas b bYce wosangmmm sy 1.5-3.5 0-24 | Sandy loam_______________.._.. SM A-2 or A4
24 | Sandstone bedrock.
Minneosa: Mn, MO___________________ =5 044 | Loamysand__________________ sSM A-2
4460 | Silt loAM e e cee e as ML A4
*Montoya: MP, Mr, Ms, MT_____ ... >5 0-60  Clayoe oo eeccccae...| CH A-7
Gullied land part of MT too variable
to be rated.
L6170 TR o ] e e S >5 09 | Epem. oo oissinomnmaaniigy Mg l?r A-4 or A-6
946 | Clayloam__ . ___________ CL A-6 or A-7
46-60 | Sandy clay loam______________| S8Cor A-6
CL
Potter: Po, PT_ oo __ 0.5-1.0 0-8 | Loam._______._._______________ ML A-4
8 Cemented caliche.
Quay: Qd,Qe, Qf Q. QH, Qkeceecuao .. 3. 5-5 0-9 | Loam or fine sandy loam_______ ML or A-4
or more SM
9-26 | Clay loam_ - o__. CL A6 or A4
26-60 | Clay loam_ ... .. ______. CL A4
Quay, sandstone and shale substratums: 1.5-3.5 09 | leam____ ML A-4
Ql, gm, Qn, QO. 9-26 | Clay loam.______.______._.--._._ CL A-B or A—4
. 26 | Sandstone or shale.
Redona: Rd, RE, RF, Rg, Rh, Rk, RM, =5 0-10 | Fine sandy loam, loamy fine | ML or A-4 or A-2
Rn, Ro, Rp. sand, or loam. SM
10-28 | Sandy clay loam . .. _______ SCI&:{‘ A-4 or A-6
28-68 | Clay loam .- - oo ceceaeo CL A-G or A4
Riverwash: Rr, RS.
Too variable to be rated.
Rock land: Rt, RU.
Too variable to be rated.
R?::l broken and stony land, hilly: Ry,
Too variable to be rated.
Rc;l%h broken and stony land, steep: Rx,
Too variable to be rated.
=R T T TR - - PR R R e 1.5-3. 5 0-8 | oA o ccccocecncassssazsca-a] MI A-4
8-26 | Silty elay loam and gravelly | CL, 8C A-B or A-4
clay loam. or ML
26 | Shale.
Ban Jose: 56 S0 s mame >5 0-60 | Loam and fine sandy loam______ SMM{ A-4
Sharvame: SE_ o ... 1-1. 5 0-16 | Sandy loam and sandy clay loam .| SC A6
16 | Indurated caliche.
*Springer: SF, SG, SH, SK, SM, SN_. >b 0-11 | Loamy fine sand or fine sandy | SM A-2 or A4
For rj}rﬂperties of the Amarillo soil in loam.
SF, see the Amarillo series. 11-36 | Fine sandy loam . __ ___________ SM A-4
3660 | Loamy sand _ _________________ SM | A-2

See footnotes at end of table,
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Coarse Percentage passing sieve—
fraction Available
greater Permeability water Reaction | Salinity | Shrink-swell Corrosivity of
than 3 No.4 | No. 10 | No. 40 | No. 200 holding potential untreated steel
inches 4.7 (2.0 (0.42 (0.074 capacity
mm.) mm.) mm.) mmn.)
. Inches per inch Millimhos
Percent Inches per hour of soil pH per cm
10-30 | 90-100 | 85-95 | 80-90 25-35 — 0. 08-0. 10 7.9-8.4 0-1 | Low_________ Low.
__________ 100 100 | 60-70 30-40 2. 0-6. 3 0.11-0. 13 7.4-8. 4 0-1 | Low.________| Low.
__________ 100 100 | 50-75 15-30 2.0-6. 3 0. 07-0. 09 7.4-8.4 0-1 | Low._____.__| Low.
__________ 100 100 | 90-100 | 70-90 0.63-2.0 0. 18-0. 20 7.9-8.4 0-1 | Low___._.____| Low.
__________ 100 100 | 90-100 | 75-95 <0. 06 0.12-0. 14 7.4-8. 4 2-8 | High__._.____| High.
__________ 100 100 | 85-95 60-75 0. 63-2.0 0. 16-0. 18 6. 6-7. 3 0-1 | Low________.| Low.
__________ 100 100 | 90-100 | 70-85 0. 2-0. 63 0. 19-0. 21 7.4-8.4 0-1 | Moderate_____| Moderate.
__________ 100 100 |, 80-90 45-60 0. 63-2.0 0. 14-0. 16 7.4-7.8 0-1 | Moderate_-___| Modearte.
__________ 80-95 70-90 60-85 50-70 0. 63-2.0 0. 16-0. 18 7.9-8. 4 0-1 | Low__._____._| Low.
__________ 100 100 | 90-100 | 40-60 0.63-2.0 0.13-0. 18 7.9-8. 4 0-1 | Low____.__-_| Low.
__________ 100 100 | 90-100 | 50-70 0. 63-2.0 0. 19-0. 21 7.9-8.4 0-1 | Moderate_____| Moderate.
__________ 100 100 | 90-100 | 50-70 0.63-20 || 7.9-9.0 0-1 | Moderate.____| Moderate.
__________ 100 100 | 90-100 | 50-60 0. 63-2. 0 0. 16-0. 18 7.9-8.4 0—)1 Low______..__| Low.
__________ 100 100 | 90-100 | 50-70 0.63+-2.0 0. 19-0. 21 7.9-8.4 0-1 | Moderate.___.| Moderate.
__________ 100 100 | 90-100 | 30-60 0. 63-6. 3 0. 09-0. 18 7.4-7.8 0-1 | Low.___._.__| Low.
__________ 100 100 | 90-100 | 45-65 0.63-2.0 0. 14-0. 16 7.4-7.8 0-1 | Low to mod- Moderate.
erate.
__________ 100 100 | 90-100 | 55-70 0.63-2.0 0. 19-0. 21 7.9-8. 4 0-1 | Moderate ____| Moderate.
__________ 90-100 | 85-100 | 70-80 60-75 0. 63-2. 0 0. 16-0. 18 7.4-8. 4 0-1 | Low_.__.___.| Low.
__________ 70-100 | 60-100 | 55-95 40-80 0. 20-0. 63 0. 14-0. 21 7.4-9.0 2-4 | Moderate_.__. Moderate.
__________ 100 100 | 80-90 40-60 2. 0-6. 3 0. 13-0. 15 7.4-8. 4 0-1 | Low.-__._..-| Low.
__________ 100 100 | 80-90 35-50 0.63-2.0 0. 14-0. 16 6. 6-7. 8 0-1 | Low to mod- | Moderate.
erate.
__________ 100 100 | 75-85 20-50 2,0-20. 0 0.09-0. 15 6. 6-7. 3 0-1 | Low-__._._..-| Low.
__________ 100 100 | 80-90 35-50 2.0-6. 3 0.13-0. 15 7.4-7. 8 0-1 | Low-—-_____.| Low.
__________ 100 100 | 75-85 15-25 6. 3-20. 0 0. 06-0. 08 7.4-7. 8 0-1 | Low-_.___---| Low
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TaBLE 4.—Estimated soil properties

Depth Classification *
Depth to bedrock from
Soil series and map symbols ! or cemented surface
caliche (typiecal
profile} Dominant USDA texture Unified AASHO
Feet Inchey
Tivols: TFocovazsissaissoc-sremazmay >5 0-60 | Finesand . _________________.. M A-2
Toyah: Th, TKoco oo ceecceeeeee >5 0-8 B s e ea e e ML A4
8-20 | Bandy elay loam ______________| BC A-6
20-60 | Clay loam__ oo CL A-6
Tucumeari: Tm, TN, To. ... ______ >5 0-60 | Heavy clay loam and heavy | CL A-6 or A-T
silty clay loam.

| See soil deseriptions in the section “Descriptions of the Soils” for information about kind of underlying rock and other detailed

information about the soils.

TaBLE 5.—FEngineering

[An asterisk in the first column indieates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
for referring to other series that appear in

Suitability as a source of— Soil features
affecting—
Soil series and map
symbols
Topsoil Sand Gravel Road fill Highway
loecation
Amarillo: AL, AM, AR____| Fair: fine sandy | Unsuitable: Unsuitable: Fair to poor: Fine-grained ma-
loam. mostly fine- no gravel. A—-4 or A-G. terial ; slight to
Poor: loamy grained ma- medium plasticity.
fine sand. terial.
*Bascom: BA, BB, BC, BD,| Poor: high in Poor: fine sandy | Fair: caliche Good to fair: Erodible when
BE, BF, BG, Bh. eontent of lime loam material. gravel. A-1, A-2, and exposed on
For the Bascom soil, and gravel; A-4. embankment;
nongravelly wvariant, subjeet to 0 to 9 percent
in BE, ancr the Potter goil blgwing. slopes.
soil in BF, BG, and
Bh, see the Bascom
variant and the Pot-
ter series.
Bascom, variant: BK, BM_.| Fair: lime con- Unsguitable: Unsuitable: Fair to poor: Medium plastieity___
tent in subsoil. mostly fine- no gravel. A—4 or A-6.
grained mu-
terial.
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Coarse Percentage passing sieve—
fraction Available
greater Permeability water Reaction | Salinity | Shrink-swell Corrosivity of
than 3 No. 4 | No. 10 | No. 40 | No. 200 holding potential untreated steel
inches (4.7 (2.0 (0.42 (0.074 capacity .
mm.) mm.) mm.) mm.) )
Inches per inch Millimhos
Percent Inches per hour of soi pH per cm
__________ 100 100 | 65-80 10-20 6. 3-20. 0 0. 05-0. 07 6. 6-7. 8 —~ Low_________| Low.
__________ 100 100 | 85-95 60-75 0.63-2.0 0. 16-0. 18 7.9-8. 4 0-1 | Low_.__..__._| Low.
__________ 95-100 | 90-100 | 80-90 35-50 0.63-2.0 0. 14-0. 16 7.9-8. 4 0-1 | Moderate.____| Moderate.
__________ 100 100 | 90-100 | 70-80 0.63-2.0 0.19-0. 21 7.9-8. 4 0-1 | Moderate_____| Moderate.
__________ 100 100 | 90-100 | 60-85 0. 20-0. 63 0.19-0. 21 7.4-8. 4 1-4 | High_________| High.

2 Soil layers high in carbonates may behave as if they were coarser textured.

interpretations

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully any instructions
the first column of this table]

Soil features affecting—Continued Degree and kind of limitation for—
Hydro-
logic
Farm ponds Septic tank soil
Terraces and | Foundations for Sanitary absorption Sewage lagoons | group
diversions low buildings land fill fields
Reservoir Embankments
Moderate perme- Medium shear | Moderate per- | Low to mod- Slight_ - _______ Slight to mod- | Moderate: B
ability. strength; meability; erate: low erate: moderate
low com- 0to3 to moder- moderate perme-
pacted per- percent ate shrink- permea~ ability.
meability; slopes. swell bility.
medium to potential.
low hazard
of piping.
Moderately rapid Medium shear | Moderately Slight_.______. Slight_____._.__ Slight__.______ Severe: B
permeability; strength; rapid per- moderately
0 to 9 percent medium meability; rapid perme-
slopes. compacted 0 to 9 per- ability.
permea- cent slopes.
bility;
medium
hazard of
piping.
Moderate perme- Medium shear | Moderate per- | Low to mod- Slight...______ Slight to Moderate: B
ability. strength; meability; erate: low moderate: moderate
low com- 0 to 3 per- to moder- moderate permea-
pacted per- cent slopes. ate shrink- permea- bility.
meability; swell bility.
low to potential.
medium
hazard of
piping.



70

SOIL

SURVEY

TaBLE 5.—Engineering

Suitability as a source of—

Soil features

affecting—
Soil series and map
symbols
Topsoil Sand Gravel Road fill Highway
location

Brownfield: BN, BO_______ Poor: coarse Fair to poor: Unsuitable: no Good to fair: Erodible where

texture. sandy ma- gravel. A-2 and A-4. exposed or where
terial to depth vegetation is
of about 18 to cleared.
24 inches.
Canez: Ca, CB, Cc, Cd, | Fair: fine sandy Unsuitable: Unsuitable: no Fair to poor: Fine-grained ma-
Ce, CF. loam. mostly fine- gravel. mostly A—4 terial; slight to
Poor: loamy grained ma- and A-6. medium plasticity.
fine sand. terial.

Canez, variant: Ch, Cl, Cn, | Poor: high in Unsuitable: Unsuitable: no Falr to poor: Fine-grained ma-

Ccv content of lime; mostly fine- gravel. A-4 and A-6. terial; slight to
subject to soil grained mate- medium plasticity.
blowing. rial.

Duneland: DU____________ Poor: sand; Good: poorly Unsuitable: no Good: needs to Very severe hazard
hazard of soil graded. gravel. be confined or of soil blowing;
blowing. to have soil unstable unless

binder added. confined; loose
sand hinders
hauling.

Gallegos: GA, Gg, GH, GI__| Poor: high con- Unsuitable: fine- | Fair: very gra- Good _ ... ______ Gently sloping to
tent of gravel. grained and velly loam. hilly topography.

gravelly mate-
rial.

Gomez: Gm, GN __________ Poor: coarse Poor: sandy Unsuitable: no Good to fair: Severe hazard of
texture; hazard loam below gravel. A-2 and A—4. soil blowing.
of soil blowing. depth of 12

inches.

Gullied land: GU___._____ Poor: - very Unsuitable: fine- | Unsuitable: no Poor: fine- Very severe hazard
severe hazard grained mate- gravel. grained mate- of erosion; un-
of erosion. rial. rial; very stable material.

severe hazard
of erosion.
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Soil features affecting—Continued

Degree and kind of limitation for—

Hydro-
logic
Farm ponds Septic tank soil
Terraces and | Foundations for Sanitary absorption Sewage lagoons | group
diversions low buildings land fill fields
Reservoir Embankments

Moderate permea- | Medium shear | Moderate per- Slight__ ... Slight-____ .- Slight to mod- | Moderate:
bility. strength; meability; erate: moderate

low com- 0 to 3 per- moderate permea-
pacted per- cent slopes. permea- bility.
meability; bility.

medium

hazard of

piping.

Moderate permea- Medium shear | Moderate per- | Low to mod- Slight____-___- Slight to mod- | Moderate: B
bility; 0 to 9 strength; meability; erate: erate: moderate
percent slopes. low com- 0 to 9 per- low to mod- moderate permea-

pacted per- cent slopes. erate permea-~ bility.
meability; shrink-swell bility.

medium to potential.

low hazard

of piping.

Moderate perme- Medium shear | Moderate per- | Low to mod- Slight____..___ Slight to mod- | Moderate: B
ability strength; meability; 0 erate: low erate: mod- moderate

low com- to 9 percent to moderate erate per- permeabil-
pacted per- slopes. shrink-swell meability. ity.
meability; potential.

medium to

low hazard

of piping.

Very rapid perme- Medium shear | No applicable Moderate: Severe: very Moderate: Severe: very A
ability. strength; features. slopes; very rapid per- slope; pos- rapid per-

high to me- severe haz- meability. sible pollu- meability;
dium com- ard of soil tion of water slope.
pacted per- blowing. supply.
meability;
medium to
high hazard
of piping.
Moderately rapid Medium to Moderately Slight to Moderate: Slight: 1to 8 | Severe: mod- | B
permeabllity; 1 to high shear rapid per- severe: 1 high con- percent erately rapid
25 percent slopes. strength; meability; to 25 per- tent of grav- slopes. permeabil-
medium 1 to 25 per- cent slopes. el; 1 to 25 Moderate: 8 ity.
compacted cent slopes. percent to 15 per-
permeabil- slopes; mod- cent slopes.
ity ; medium erately rapid | Severe: 15 to
to low haz- permeabil- 25 percent
ard of piping. ity. slopes.
Moderately rapid Medium shear | Moderately Slight. __..__. Slight._____.__ Slight_.__.____ Severe: mod- | B
permeability. strength; rapid per- erately rapid
medium to meability; O permeabil-
low com- to 3 percent ity.
pacted per- slopes.
meability;
medium to
high hazard
of piping.

Very severe hazard | Medium to No applicable | Severe: very | Severe: very Severe: mod- | Severe: very | C
of erosion; verti- low shear features. severe haz- severe haz- erately slow severe haz-
cal slopes on strength; ard of ard of to very slow ard of
gully sides. low com- erosion. erosion. permeabil- erosion.

pacted per- ity; very

meability; severe haz-

medium to ard of
erosion.

high hazard
of piping.
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TaBLE 5.—Engineering

Suitability as a source of—

Soil features

affecting—
Soil series and map
symbols
Topsoil Sand Gravel Road fill Highway
location

Ima: Im, IN, Is_________._ Fair: moderately | Poor: sandy Unsuitable: no Good to fair: Features generally

coarse texture. loam and fine gravel. A-2 and A-4. favorable.
sandy loam.

Kinkead: KL, Km, Kn____| Poor: clay loam | Unsuitable: fine- | Unsuitable: no Poor: A-7__.__.. Fine-grained
and clay. grained gravel. material; high

material. plasticity.

*Lacita: La, LC, Ld, LE.__| Poor: moderate Unsuitable: fine- | Unsuitable: no Fair: A-4_______ PFine-grained

For the Gullied land to severe haz- grained gravel. material; mod-
part of LE, see Gul- ard of erosion. material. erate to severe
lied land. hazard of erosion.

La Lande: LI, Lm, LN, Lo, | Good____________ Unsuitable: fine- | Unsuitable: no Fair to poor: A—4 | Fine-grained

Lp, LR, Ls. grained gravel. and A-6. material; medium
madterial. plasticity.

Latom: Lt, LU, LV, LW___| Poor: bedrock at | Unsuitable: bed- | Fair source for Poor: bedrock at | Bedrock at depth of
depth of 6 to 18 rock at depth of crushed rock. depth of 6 to 18 6 to 18 inches;
inches. 6 to 18 inches. inches. 3 to 50 percent

slopes.

Los Tanos: Lx, LY_._._____ Fair: sandy Poor: sandy Unsuitable: no Poor: bedrock at | Bedrock at depth of
loam. loam; bedrock gravel. depth of 18 to 18 to 42 inches.

at depth of 18 42 inches.
to 42 inches.

Minneosa: Mn, MO_______| Poor: coarse Fair to poor: Unsuitable: no Good to fair: A-2 | Subject to occa-
texture; severe loamy sand. gravel. and A-4, sional flooding;
hazard of soil loose sand hinders
blowing. hauling.




TUCUMCARI AREA, NEW MEXICO

interpretations—Continued

73

Soil features affecting—Continued

Degree and kind of limitation for—

Hydro-
logic
Farm ponds Septic tank soil
Terraces and | Foundations for Sanitar absorption Sewage lagoons | group
diversions low buildings land fil | fields
Reservoir Embankments -
Moderately rapid Medium shear | Moderately Slight ... Slight- ... Slight...._—-._ Severe: mod- | B
permeability. strength; rapid per- erately rapid
medium to meability; 1 permeabil-
low com- to & percent ity.
pacted per- slopes.
meability;
medium to
high hazard
of piping.
Slow permeability_._| Low shear Slow permea- Severe: high | SBevere: clay Severe: slow | Slight....._...| C
strength; bility; 0 to shrink- content. TImes-
low com- 3 percent swell ility.
pacted per- slopes. potential.
meability;
low hazard
of piping.
Moderately slow Medium to Moderately Moderate: Slight_________ Severe: mod- | Slight__.___.__. B
permeability. low shear slow per- moderate erately slow
strength; meability; shrink- permeabil-
low com- 0 to 3 per- swell ity.
pacted per- cent slopes. potential.
meability;
medium to
high hazard
of piping.
Moderate permea- | Medium to Moderate per- | Moderate: Slight._ ... Slight to mod- | Moderate: B
bility. low shear meability; moderate erate: mod- moderate
strength; 0 to 5 per- shrink- erate Kiep ermea-
low to cent slopes. swell meability. ility.
medinm potential.
compacted
E_ﬂ:mea,-
ility,;
mediuny
hazard of
piping.
Bedrock at depth Bedrock at No applicable Severe: bed- Severe: bed- Severe: bed- Severe: bed- D
of 6 to 18 depth of features, rock at rock at rock at rock at
inches; 3 to 50 6 to 18 bedrock at depth of depth of depth of depth of
percent slopes. inches. depth of 6 to 18 6 to 18 6 to 18 6 to 18
6 to 18 inches. inches. inches. inches.
inches.
Bedrock at depth Medium shear | No applicable | Moderate: Severe: bed- | Severe: bed- | Severe: hed- | C
of 18 to 42 strength ; features; bedrock at rock aft rock at rock at
inches; moder- medium to bedrock at depth of depth of depth of depth of
ately rapid per- low com- depth of 18 to 42 18 to 42 18 to 42 18 1o 42
mea{lﬂit}’. pacted per- 18 tp 42 inches. inches. inches. inches,
meability; inches.
medium to
high
hazard of
piping.
Moderately rapid Medium shear | Moderately Severe: oc- Severe: oc- Severe: oc- Severe: mod- | B
permeability. strength;; rapid per- casional easional casional erately
medium to meability ; hazard of hazard of hazard of mpld‘}?cr-
high com- 0 to 3 per- flooding. flooding. flooding. meability ;
pacted per- cent slopes. oceasional
meability; hazard of
medium to F flooding.
g
hazard of I
piping.
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TABLE 5.—FEngineering

Suitability as a source of—

Soil features

affecting—
Soil series and map
symbols
Topsoil Sand Gravel Road fill Highway
location
*Montoya: MP, Mr, Ms, | Poor: eclay_______ Unsuitable: fine- | Unsuitable: no Poor: A-T_______ Subject to flooding;
MT. grained gravel. high plasticity;
For the Gullied land material. unstable material,
art of M T, see Gul-
ied land.

Olton: OTooeo.._._______.| Good____________| Unsuitable: Unsuitable: no Poor: mostly Medium to high
fine-grained gravel. A-6 and A-T. plasticity.
material.

Potter: Po, PT___________| Poor: high con- TUnsuitable: Fair: caliche Poor: A-4; ce- Cemented caliche

tent of caliche. mostly ce- gravel, mented caliche at depth of 6 to

ngf.: Qd, Qe, Of, Qg, QH,

Quay, sandstone and shale

rubstratums: 1, m,
Qn, QO. Wl
Redona: Rd, RE, RF, Rg,

Rh, Rk, RM, Rn, Ro, Rp,

Riverwash: Rr, RS________

Rock land: Rt, RU________

Fair:

moderate

content of lime.

Fair:

moderate

content of lime.

Good:
Fair:

loam.
fine sandy

loam.

Poor:
fine

Poor:

loamy
sand.

high con-

tent of sand;
subject to

floo:

Poor:

ding.

rocks_ .. ___

mented caliche.

Unsuitable:

fine-

grained ma-
terial,

Unsuitable:

fine-

grained ma-
terial.

Unsuitable:
mostly fine-
grained ma-
terial.

Fair:

contains

some layers of
fine-grained
material.

Poor:

no sand..__

Unsuitable:
gravel.

no

Unsuitable:
gravel,

no

Unsuitable:
gravel,

no

Poor to fair:
onsite selection
needed.

Good source for
crushed rock.

at depth of 6 to
12 inches.

Fair to poor:
A~ and A-6,

Poor: bedrock at
depth of 18 to
42 inches,

Fair to poor:
A-4 and A-6.

Fair to good: sub-
ject to flooding.

Poor: rocks......

12 inches; 1 to 9
percent slopes.

Fine-grained ma-
terial; slight to
medium plasticity.

Fine-grained ma-
terial; bedroeck
at depth of 18 to
42 inches.

Fine-grained ma-
terial; slight to
medium plas-
ticity.

Subject to flooding.___

Rock outcrops; 20
to 80 percent
slopes,
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cent slopes.

cent slopes.

Soil features affecting—Continued Degree and kind of limitation for—
Hydro-
logic
Farm ponds Septic tank soil
Terraces and | Foundations for Sanitary absorption Sewage lagoons | group
diversions low buildings land fill fields
Reservoir Embankments

Very slow permea- Low shear Very slow Severe: high | Severe: high | Severe: very | Severe: haz- D
bility ; subject to strength; permea- shrink- clay con- slow per- ard of
flooding. low com- bility; swell po- tent; haz- meability. flooding.

pacted per- 0 to 3 per- tential; ard of
meability; cent slopes. hazard of flooding.
medium flooding.

hazard of

piping.

Moderately Medium to Moderately Moderate: Moderate: Severe: Slight______.- C
slow permea- low shear slow per- moderate mostly clay moderately
bility. strength; meability; 0 shrink- loam tex- slow per-

low com- to 3 percent swell ture. meability.
pacted per- slopes. potential.

meability;

low to medi-

um hazard

of piping.

Cemented caliche Bedrock at No applicable | Severe: Severe: Severe: Severe: 1 to C
at depth of 6 to depth of 6 features; cemented cemented cemented 9 percent
12 inches; 1 t0 9 to 12 inches. bedrock at caliche at caliche at caliche at slopes; ce-
percent slopes. depth of 6 depth of 6 depth of 6 depth of 6 mented

to 12 inches. to 12 inches. to 12 inches. to 12 inches. caliche at
depth of 6
to 12 inches.

Moderate permea- | Medium to Moderate per- | Moderate: Moderate: Slight to mod- | Moderate to B
bility; 0 to 9 low shear meability; 0 moderate mostly clay erate: mod- severe:
percent slopes. strength; to 9 percent shrink- loam tex- erate per- moderate

low com- slopes. swell ture. meability. permeability;
pacted per- potential 0 to 9 per-
meability; cent slopes.
medium

hazard of

piping.

Bedrock at depth Bedrock at No applicable | Moderate: Severe: bed- | Severe: bed- | Severe: bed- | C
of 18 to 42 depth of 18 features; bedrock at rock at rock at rock at
inches. to 42 inches. bedrock at depth of 18 depth of 18 depth of 18 depth of 18

depth of 18 to 42 inches. to 42 inches. to 42 inches. to 42 inches.
to 42 inches.

Moderate permea- | Medium shear | Moderate per- | Slight to mod- | Slight_ ... Slight to mod- | Moderate: B
bility. strength; meability; erate: low to erate : moderate

low com- 0 to 5 per- moderate moderate permea-
pacted per- cent slopes. shrink-swell permea- bility.
meability; potential. bility.

medium

hazard of

piping.

Rapid permea- Medium shear | No applicable Severe: sub- Severe: sub- Severe: sub- Severe: sub-
bility; subject to strength; features. ject to ject to ject to ject to
flooding. medium to flooding. flooding. flooding. flooding.

high com-
pacted per-
meability;
medium to
high hazard
of piping.

Rock outcrops; 20 | Too variable No applicable | Severe: rock | Severe: rock Severe: rock | Severe: rock | D
to 80 percent to rate. features. outerops; 20 outcrops; 20 outcrops; 20 outcrops; 20
slopes. to 80 per- to 80 per- to 80 per- to 80 per-

cent slopes. cent slopes.
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TasLe 5.—FEngineering

Suitability as a source of— Soil features
affecting—
Soil series and map
symbols
Topsoil Band Gravel Road fill Highway
location
Rough broken and stony | Poor: high Unsuitable: no Fair: source for | Poor: stones; 9 | Stones hinder
land: Rv, RW, Rx, RY. econtent of sand. erushed stone. to 75 pereent hauling and
stones; 9 to 75 : grading; 9 to 75
pereent slopes. percent slopes,

Ban Jon: Sa, SB..........| Poor: sovere Unsuvitable:  fine- | Unsuitable: no Poor: bedrock Shale at dnl:th of 18
ha grained gravel. at depth of 18 to 42 inc
erosion. material, to 42 inches, medium plastieity.

8an Jose: Sec, SD..... ceees| Good..ceeoaao...| Unsuitable: Unsuitable: no Fnir: A-4.......| Fine-grained

mostly fine- gravel. material; slight
grained plm:.lclt:.'
material,

Sharvana: SE............| Poor: indurated | Unsuitable: fine- | Unsuitable: no Poor: A-0; bed- | Fine-grained
ealiche at depth grained gravel. rock at depth material; indu-
of 12 to 18 mnterial, of 12 to 1 rated caliche at
inches, inches, depth of 12 to 18

inches.

“Egﬁnger: §F, S5G, 5H, | Poor to fair: Fair: some fines..| Unszuitable: no Good Lo fair: F('nll: ml#enarully

K.5M, SN. severe Lo mod- gravel. A-2 and A-4. favorahle.
For the Amarillo soil in erate hazard of

SF, see the Amarillo soll blowing.

series.

Tl TP ccaiinna .-| Poor: fine sand; | Fair: fine sand Unsuitable: no Good..ccvnuannn. Loose sand hinders
severs hazard texture. gravel. hauling; severe
of s0il blowing. h of soil

blowing.

Toyah: Th, TK..oceeeeaus| Good..oocaoanaoo.| Unsuitable: fine- | Unsuitable: no Poor: mostly Fin ined

Erain gravel, material; slight
material, to medium
plasticity.

Tucumeari: Tm, TN, To...| Fair: clay loam Unsuitable: fine- | Unsuitable: no Poor: A-6 and Fine-grained
and silty elay grained gravel. ~7. material ; medium
loam. material, plutlnlty
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Soil features affecting—Continued

Degree and kind of limitation for—

Hydro-
logie
Farm ponds Septic tank soil
Terraces and | Foundations for Sanitary absorption Sewage lagoons | group
diversions low buildings land fill fields
Reservoir Embankments
Stones; 9to 75 Too variable No applicable | Sewvere: Severe: Bevere: 9 to Severe: 9 to
percent slopes. to rate. features. stony; 9 to stony; 9 to 75 percent 75 percent
75 percent 75 percent slopes, slopes.
slopes. slopes.
Shale at depth of Bedrock at No applicable | Moderate: Severe: clay Severe: Severe: slope; | C
18 to 42 inches; depth of 18 features; moderate loam and moderately bedrock at
slow permea- to 42 inches. bedrock at shrink-swell shale at slow perme- depth of 18
bility. depth of 18 otential ; depth of 18 ability; to 42 inches.
to 42 inches, edrock at to 42 inches. bedrock at
depth of 18 depth of 18
to 42 inches, to 42 inches.
Moderately rapid Medium shear | Moderately Slight_________ Slight_________| Slight_________| Severe: B
permeability. strength; rapid per- moderately
medium to meabirity; 0 rapid Ferh
low com- to 3 percent meability
pacted per- slopes,
meability;
medium to
high hazard
of piping.
Indurated caliche Bedrock at No applicable | Severe: Severe: Severe: Severe: D
at depth of 12 to depth of 12 features; indurated indurated indurated indurated
18 inches; to 18 inches. bedrock at caliche at caliche at caliche at caliche at
moderate depth of 12 depth of 12 depth of 12 depth of 12 depth of 12
permeability, to 18 inches. to 18 inches. to 18 inches. to 18 inches. to 18 inches,
Moderately rapid Medium shear | Moderately Slight_________| Slight_.___.___| Slight_________ Severe: B
permeability. strength; rapid per- moderately
medium to mea.biﬁty; 0 rapid per-
low com- to 5 percent meability.
pacted per- slopes,
meability;
medium to
high hazard
of piping.
Rapid permea- Medium shear | Rapid per- Slight: 3 to 8 | Moderate: Slight: 3to 8 | Severe: rapid | A
bility. strength; meahility; 3 percent possible con- percent ﬂg{nlea-
medium to to 25 per- slopes. tamination glopes. ility.
high com- cent slopes, | Moderate: of ground Moderate:
pacted per- 8 to 15 per- water. 8 to 15 per-
meability; cent slopes, cent slopes.
medium to Severe: 15 to Severe: 15 to
high hazard 25 percent 25 percent
of piping. slopes. slopes.
Moderate Medium to Moderate per- | Moderate: Moderate: Slight to Moderate: B
permeability. low shear meability; 0 moderate clay loam moderate: maoderate
strength; to 3 percent shrink-swell below depth moderate ermes-
low com- slopes. potential. of 18 to 24 ermesa- ility.
pacted per- inches. ility.
meability;
low to me-
dium hazard
of piping.
Moderately slow Medium to Moderately Severe: high | Moderate: Severe: Slight________. B
permeability. low shear slow per- shrink-swell | elag loam maoderately
strength; meability; 0 potential. and silty slow per-
low com- to 3 percent clay loam. meability.
pacted per- slopes.
meability;
low to me-
dium hazard
of piping.
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TasrLe 6.—Engineering lest datla
Tests od by the New Mexico State Highway Department in accordance with standard procedures of the American Association
(Teote pesformed kyr tha:New Moo s of State Highway Officials (AASHO)]
Mechanical analysis ! Classification
New | Depth Plas- 5
Mexico frr‘l;"m Iiilﬂ;ld itic;t}- Pereentage passing sieve—
Soil name and location E.rl. surface t ndex AASHO —
No. 10 | No. 40 | No. 200
(2.0 (0.42 (0.074
mm.) mim.) mm.)
Ima sandy loam, 1 to 5 pereent slopes: fnches | Pereent
NWHSWYNEY see. 14, T. & Pie.! R. 32 E. | 65-254 4-13 18 INP 104} a5 a2 |A-2-4(0)| BM
Ihﬁdﬂ? R 65-256 | 13-36 5 NP 100 a7 31 |A-2-4{0)| 8M
Lacita silt loam, 0 to 3 percent slopes:
NE{;SE}SS‘W}: sec. 16, T. 8 N, R. 28 E. | 65-235 | 8-24 8 NP 100 99 89 | A-4(8) | ML
{(Modal) 65-236 | 24-36 8 NP 100 99 86 | A-4(8) | ML
65237 | 36-48 31 10 100 o9 84 | A-4(8) | CL
La Lande loam, 0 to 5 percent slopes:
0.4 mile south and 400 Icctp::st of NW. | 65-251 0=5 8 NP 100 99 78 .&-l%ﬁ} ML
corner of sec. 17, T. 9 N, R, 33 E. | 65-252 | 12-22 34 12 100 b i1] o4 | A-6(9) | CL
{Modal) 65-253 | 22-42 25 5 100 90 96 | A-4(8) | CL
loam, 0 to 5 percent slopes:
EE?(SEHNE see. 31, T. 11 N, R. 31 E. | 65-257 0-5 ] NP 100 09 54 | A-4(4) | ML
Modal) 65-2568 5-18 30 11 100 05 4 A—G{-I} CL
65-260 | 18-30 24 10 100 o7 55 | A-4(4) | CL
Redona fine sandy loam, 0 to 3 percent slopes:
SWUNEKNEY sce. 24, T. 8 N, R. z'::f E. | 65-248 | 0-6 5 NP 100 a9 56 | A-4(4) | ML
(Modal) 65-249 | 14-26 3 NP 100 99 51 | A-4(3) | ML
65-250 | 36-50 30 10 100 99 56 | A-4(4 CL
Tucumenri ¢lay loam, 0 to 3 percent slopes:
feet south and 800 feet west of stock | 65-242 8-16 3 11 100 02 il JL-B(B; CL
ﬁlilk. EEYSWiH see. 20, T.EN., R. 28 E. | 65-243 | 30-49 a3 12 100 08 85 | A-6(9) | CL
odal)

1 Analysis according to AASHO Designation:

by the soil survey procedure of the Soil Conservation Serviee (SCS). In the AASHO
hydrometer method, and the various grain size fractions are caleulnted on the basis of all the material, ineludin
the fine material is analyzed by the pipetto method, an

meters in dinmeter. In the BCS soil survey procedure,

T 88-57 (1). Results by this procedure frequently differ somewhat from results obtained

ure, the fine material is analyzed by the
that soarser than 2 milli-

the material coarser than

2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not

suitable for use in naming textural classes for soils.
1 S§=8andy. 1 NP=Nonplastic.

Available water holding capacity is the capacity of
soils to hold water availalﬁe for use by most plants. Qit is
commonly defined as the difference between the amount
of soil water at field capacity and the amount at wilting
point. It is commonly expressed as inches of water per
inch of soil.

Reaction refers to the d of acidity or alkalinity
of a soil, expressed as a pH value. The pH value and
relative terms used to describe soil reaction are explained
in the Glossary.

Salinity affects the suitability of a soil for crops, its
stability where used as a construction material, and its
corrosiveness to other materials. Estimates of salinity are
based on estimates of electrical conductivity of the satu-
rated soil extract.

Shrink-swell potential is an indication of the volume
change to be expected when the moisture content of soil
material changes. Shrinking and swelling of soils cause
much damage to building foundations, roads, and other
structures. A high shrink-swell potential indicates haz-

ards to the maintenance of structures built in, on, or
with such material. p '

Corrosivity rati in_table 4 indicate the potential
danger to untreated steel Through chemical action that
dissolves or weakens the structural material. Structural
materials may corrode if buried in soil, and a given
material corrodes in some kinds of soil more rapidly
than in others. Extensive installations that intersect soll
boundaries or soil horizons are more likely to be dam-

by corrosion than are installations entirely in one

kind of soil or soil horizon.

In this survey area small tracts of Montoya clay loam
are subject to flooding.

Engineering interprelations

Table 5 gives estimates of the suitability of the soils
for specitied uses and lists soil properties that affect con-
struction of highways, farm facilities, buildings, and
sewage-disposal systems. Detrimental or undesirable fea-
tures are emphasized, but some very important desirable
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features also are listed. The ratings and other interpreta-
tions in this table are based on the estimated engineering
gro:mtties of the soils given in table 4; on available test

ata, including those given in table 6; and on field expe-
rience. The information is reasonably reliable to a depth
of about 6 feet for most soils and to greater depths for
some.

Topsoil is fertile soil or soil material, ordinarily rich
in organic matter, used as a topdressing for lawns, gar-
dens, roadbanks, and the like. The ratings indicate suita-
bility for such use.

The ratings for sand and gravel are based on the
Embability that delineated areas of the soil contain

eposits of sand and Lﬁmml. The ratings do not indicate
the precise quality or the size of the deposits.

Road fill is material used to build embankments. The
ratings indicate performance of soil material moved
from borrow areas for this purpose.

Highway location is influenced by features of the
undisturbed soil that affect construction and maintenance
of highwni,s. The soil features listed, both favorable and
unfavorable, are the principal features that affect the
geographic location of Eighwn:;s.

Farm pond reservoir areas are affected mainly by loss
of water through seepage. The soil features hsted are
those that influence aur:ﬁiuee age. Farm pond embank-
ments serve as dams, The suiﬁ ?natum of both the sub-
soil and the substratum are those important to the use of
soils for constructing embankments.

Terraces and diversions are low structures designed to
retain or divert water. The soil features listed in table 5
are those that affect the use of the soil as material for
such structures,

Foundations for low buildinfg are affected chiefly by
features of the undisturbed soil that influence its capac-
{Ly ﬂt; support low buildings having normal foundation
OAE,

Sanitary land fills are dumping grounds for refuse
collected from towns and cities, They are often con-
structed by excavating pits that are subsequently filled
with refuse. It is important to keep in mind that refuse-
filled land is gnneml?}? poorly suited to supporting strue-
tures, since decomposition within the fill may cause land
suléuédence. : Jime

ptic tank absorption fields and sewage lagoons are

affected main}]}' by permeability, hazard ogfe erosion, sus-
ceptibility to flooding, depth to bedrock, and E]u(}:tc.

Hydrologic soil groups are used in watershed planning
to estimate runoff from rainfall. A hydrologic soil group
consists of soils having similar rates of infiltration by
water, even when wetted, and similar rates of water
transmission within the soil. Soil properties are consid-
ered that influence the minimum rate of infiltration
obtained for a bare soil after prolonged wetting. These
pmﬂartics are depth to the seasonal high water table,
intake rate and permeability after prolonged wetting,
and depth to a very slowly permeable layer. The influ-
ence of ground cover is treated independently, not in the
hydrologic soil groups.

Grour A has a low runoff potential. Soils of this
g}';'nup have high infiltration rates even when
throughly wetted. The soils ave chiefly deep,
well-drained to excessively drained sands and
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gravels. These soils have a high rate of water
transmission.

Grour n has a moderately low runoff potential. Soils
of this group have moderate infiltration rates
when thoroughly wetted. The soils are chmﬂﬁ
moderately gﬂ!p to deep, moderately we
drained to well drained, and moderately fine
textured to moderately coarse textured. These
soils have a moderate rate of water transmis-
sion.

Grour ¢ has a moderately high runoff potential.
Soils of this group have slow infiltration rates
when thoroughly wetted. The soils are chiefly
those that have a layer that impedes downward
movement of water, have moderately fine to
moderately coarse texture, or have a water table
at a moderate depth. These soils may be some-
what {:«:u:nr]_',lr drained. .

Grour o has a hilgh runoff potential. Soils of this
gmulis have slow infiltration rates when thor-
oughly wetted. The soils are chiefly clays that
have a high swelling potential, a permanent
high water table, and a claypan or other cla
layer at or near the surface. Also in Group
are soils shallow over nearly impervious mate-
rial. These soils have a very slow rate of water
transmission.

The suitability of soils for winter grading varies from
year to year, depending on the moisture content of the
soil and the temperature during winter. During some
winters, soil moisture is low and little frost forms in the
soil. When temperature permits, moisture can be added
to provide proper conditions for earth construction. In
those winters when soil moisture is high and tempera-
tures are extreme for extended periods, earth movement
in most places is postponed.

At many construction sites, major soil variations occur
within the depth of a proposed excavation and several
soil units can be encountered within a short distance.
The soil map and profile descriptions, as well as the
engincering data given in this section, can be used in

lanning detailed surveys of soils at construction sites.
{)}'sing the information in the soil survey enables the soils
engineer to concentrate on the most suitable soil units.
Then a minimum number of soil samples are required
for laboratory testing, and an an adequate soil investiga-
tion can be made at minimum cost.

Engineering test data

Table 6 contains the results of :-.n_ginuerin% tests per-
formed by the New Mexico State Highway Department
on serern% important soils in the Tucumecari Area. The
table shows the specific location where samples were
taken, the depth to which sampling was done, and the
results of tests to determine particle-size distribution and
other propertics significant to engineering.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil material.
As the moisture content of a clayey soil is increased
from a dry condition, the material changes from a semi-
solid to a plastic state. If the moisture content is further
increased, the material changes from a plastic to a liquid
state. The plastic limit is the moisture content at which
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the soil material passes from semisolid to plastic. The
liquid limit is the moisture content at which the material
changes from plastic to liquid. The plasticity index is
the numerical difference between the liquid limit and the
plastic limit. It indicates the range of moisture content
within which a soil material is plastic.

Mechanical analysis shows the percentages, by weight,
of soil particles that pass sieves of specified sizes. Sand
and coarser materials do not pass through the No. 200
sieve, but silt and clay do. Silt particles are those larger
than 0.002 millimeter in diameter that pass through the
No. 200 sieve. Clay is that fraction passing through the
No. 200 sieve that is smaller than 0.002 millimeter in
diameter. The clay fraction was determined by the
hydrometer method rather than the pipette method.

Use of the Soeils for Community and
Recreational Development

Each year more farmland in the Tucumcari Area is
converted to nonfarm uses. In this subsection such uses
are discussed, and information is given to aid planners,
developers, and others concerned with using soils for the
layout and construction of subdivisions, streets, land-
seaped areas, and sites for recreation. Newcomers, partic-
ularly those seeking living accomodations in the Area,
will also be interested in this information. Additional
information helpful for the purposes discussed here can
be gotten from the section “Engineering Uses of the Soils.”

SURVEY

Generally, the soils and climate of the Tucumcari
Area are well suited to a wide range of recreational
activities. These activities include hunting, camping,
fishing, boating, swimming, horseback riding, hiking,
picnicking, and sightseeing. Ute Reservoir, a good an
popular recreational site, 1s easily accessible from any-
where in the Area. Tucumeari, the “legendary city,” has
much colorful and interesting natural scenery that is en-
joyable to see and photograph. These and other parts of
the Area are well suited to nature trails.

In table 7 the soils of the Area are evaluated for
selected uses in community development and recreation.
The degree of their limitation for such uses and the soil
features responsible are given. Information in the table
ean help avoid costly errors and unnecessary changes in
planning. This information, however, along with that
available in other sections and the soil maps, is intended
only to provide guidelines. It does not supplant informa-
tion derived from the actual, direct, and detailed onsite
investigation necessary for any planned development.

The soils have been rated only to a depth of 5 feet or
less. The degree of limitation of soils for a specified use
is given as slight, moderate, or severe. A slight rating
indicates that the limitations are few or easy to over-
come. A moderate rating indicates that the limitations
can be overcome through careful design and good man-
agement, A severe rating indicates that the limitations
are such as render this use of the soils questionable. The
following paragraphs give the uses for which the soils

TapLe 7.—Limitations of the soils for selected

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils

for referring to other series that appear

Degree and kind of limitation for—
Community development
Soil series and map symbols
Homesites Streets and parking lots Execavations
in subdivisions
Amarillo: AL, AM, AR.__...___________________! Blight to moderate: Moderate: SCand CL..| Slight._ . ...
low to moderate
shrink-swell potential.
*Bascom: BA, BB, BC, BD, BE, BF, BG, Bh...__ Slight oo __________ Slight__________________ Moderate: high content
For the Bascom seil, nongravelly variant, in of caliche gravel below
BE, and the Potter soil in EF, BG, and Bh, depth of 18 inches.
see Bascom series, nongravelly variant, and
the Potter series.
Bascom, nongravelly variant: BK, BM ...__._____| Slight to moderate: Moderate: SCand CL__| Slight__ oo ..
low to moderate
shrink-swell potential.
Brownfield: BN, 80 ool Moderate: subject to Blight oo ooococoonoes Moderate: material to
soil blowing. depth of 24 inches
subject to slumping.
Canez: Ca,CB,Ce, Cd, Ce, CF_o____...__________ Slight to moderate: Moderate: SCand CL._| Slight. .o coooeoeoooo
low to moderate
shrink-swell potential.
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n}]l'a rated in table 7 and the soil features mostly affecting
them. -

Homesites are affected mostly by stability of soils for
supporting low buildings and suitability of soils for
onsite sewage dissasn] and for landscaping. The main
soil features considered are shrink-swell potential, depth
to bedrock, hazard of flooding, slope, hazard of erosion,
and stoniness and rockiness.

Streets and parking lots in subdivisions are affected by
features of undisturbed soils that influence construction
and maintenance. The main soil features considered are
shrink-swell potential, depth to bedrock, topography,
slope, texture, hazard of flooding, hazard of erosion, and
stoniness and rvockiness, The Unified system symbols
given are explained in the subsection “Engineering soil
classification systems,” y

Exeavations are mostly required for underground util-
ities installations and basements. The prinecipal zoil fea-
tures considered are depth to bedrock, incidence of
slumping, texture, hazard of flooding, content of gravel,
and stoniness and rockiness,

Lawns, ]ﬂ.ndsca?ing, and golf fairways are affected
mostly by suitability of soils for adapted grasses and
shrubs, Most species that are planted require irrigation,
but native grasses and shrubs do not. The main soil fea-
tures considered are available water holding capacity,
hazard of erosion, depth to bedrock, content of lime,
permeability, slope, content of gravel, and stoniness and
rockiness.

Camp areas are used for tent sites, smaller trailer

uses in community development and recreation

in such mapping units may have different properties and limitations,
in the first column of this table]

81

parking sites, and other outdoor living activities. Little
preparation is required apart from shaping and leveling
where needed. Ratings do not reflect suitability of soils
in these areas for vegetation, but this factor should be
investigated when selecting eampsites. The soil features
considered are mainly hazard of erosion, hazard of flood-
ing, slope, consistence when wet, content of gravel, and
stoniness and rockiness.

Pienic areas are mostly in places where soils need not
be altered from their natural state. Such facilities as
tables and grills are present for use at most sites, The
soil features considered are mainly depth to bedrock,
hazard of erosion, texture of surface layer incident to
erosion, slope, hazard of flooding, consistence when wet,
content of gravel, and stoniness and rockiness.

Playgrounds are used for tennis courts, baseball fields,
and other play and game areas. Because such areas must
be level or nearly level, heavy grading or shaping is nec-
essary in places. Thus, all major soil properties must be
considered when selecting sites. The main soil features
considered in the table are depth to bedrock, hazard of
erosion, texture of suface layer incident to erosion, slope,
hazard of flooding, permeability, consistence when wet,
content of gravel, and stoniness and rockiness. i

Paths and trails are used for horseback riding, hiking,
walking, and related activities. Generally, little prepara-
tion is required, and the soils need not be altered from
their natural state. The main soil features considered are
topography, hazard of erosion, slope, hazard of flooding,
consistence when wet, and stoniness and rockiness.

and for this reason it is necesaary to follow carefully any instruotion

Degree and kind of limitation for—Continued

Community Recreation
development—Continued
|
Lawns, landscaping, Camp areas ! Picnic areas Playgrounds Paths and trails
and golf fairways |
Blight . | Moderate: subject to Moderate: subject to Moderate: subject to Blight.
soil blowing. s0il blowing. goil blowing.
Moderate: very low Moderate: subject to Moderate: subject to Severe: high content of | Slight.
| available water holding eoil blowing. s0il blowing. caliche gravel below
capacity; high con- depth of 18 inches.
tent of Eu:m:' !
Sight_ o oo Blight o oo Slight oo Slight...... - Slight.
. l
Moderate: severs Moderate: subject to Moderate: subject to I Moderate: subject to Moderate: sovere
hazard of soil soil blowing. soil blowing. | =oil blowing. hazard of sail
blowing. blowing.
Slighteoeeeeoeeeaeoo-.| Moderate: subject to Moderate: subject to Moderate: subject to Slight.
soil blowing. soil blowing,. soil blowing; 0 to 9
percent slopes.
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TasLE T.—Limitations of the soils for selected

Soll series and map symbols

Degree and kind of limitation for—

Community development

Canez, caleareous variant: Ch, CI, Cn, CV._ ... ...

Dunddand:: Do ci e oL e aas
Gallegos: GA, G, GH, Gl cceeeaeeeee e
Gomez: Gm, GN. o cccemccacmrc e
Gullied land: GUe oo e c e ccccacaaa
i AR o ] ATy S L T O e (P e
Kinkead: KL, Km, Koo oo cccemes
YEanithe: Lag By gy EE i iin cnnne =i mnan e

For the Gullied land part of LE, see Gullied

land.

La Lande: LI, Lm, LN, Lo, Lp, LR, L8 ceacnas
Eatom: L LU LY LW e s s
Los Tanos: Lx, LY .ueoc o cccrncmccmmemmmmmmmm e
Minneoga: Mn, MO, ciccieanan

*Montoya: MP, Mr, Ms, MT_._______
For the Gullied land part of M T, see Gullied land.

Rehny T coiiole sl odimaiiaatotalisciamaunlns

Homesites Streets and parking lots Exeavations
in subdivisions

Slight to moderate: Moderate: SCand CL_.| Shght. oo -
low to moderate
shrink-swell potential,

Bevere: very severs Moderate: very severe | Severe: subject to
hazard of soil blow- hazard of soil blow- slumping.
ing. l mg rolling topog- |

phy.

Slight to zevere: 1 to Slight to severe: 1 to Moderate to severa:

5 percent slopes. pereent slopes, high content of gravel.
Blight oo ocmccomcocoocs Blight oo, o Bl e e -
Bevere: very severg Severe: very severe Hevere: vertical culs

hazard of erosion. hazard of erosion. on gully sides,

Biight oo oo B s BRI e e

Zevere: high shrink- Severe: high shrink- Severe:  eclay and clay
swell potential, swell potential. loam,

Moderate: moderate Moderate: moderate Blight. o e
shrink-swell potential, to severe hazard of

erosion.

Moderate: moderate Moderate: mostly CL___| Slight.._ .o oo ..
shrink-swell potential.

Bevere:  bedrock at Hevere:  bedrock at Severe:  bedrock at
depth of 6 to 18 depth of G to 18 depth of 6 to 18
inches. inches; 3 to 50 percent inches

slopes,

Moderate: bedrock at Moderate: bedrock at Severe: bedrock at
depth of 15 to 42 depth of 18 to 42 depth of 18 to 42
inchezs, inches, inches,

Severe:  subject to oc- Severe: subject to oe- Bevere: subject to
casional flooding. casional flooding. slumping.

Bevere:  subject to Bevere:  subject to | Bevere: clay; subject
flooding; gh shrink- flooding ; high shrink- l to flooding.
swell potential. swell potential,

Moderate: moderate Severe: CL_________._. Moderate: mostly clay
ghrink-swell potential. loam.

Severe: cemented Bevere: cemented Severe: cemented
caliche at depth of 6 caliche at depth of 6 caliche at depth of 6
to 12 inches, to 12 inches. to 12 inches.
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uses in community development and recreation—Continued

83

Diegree and kind of limitation for—Continued

Bevere: high content
of gravel; very low
available water
holding eapacity.

Moderate: high con-
tent of lime; low
available water
holding capacity.

Bevere:  very severe
hazard of erosion.

Moderate: moderate
to severe hazard of
soil blowing.

Slight - - ceecemrrem e

Severe: bedrock at
depth of 6 to 18
inches; 3 to 50 per-
cent slopes.

Moderate: wvery low
available water
holding capacity.

Bevere: severe hazard
of 2oil blowing.

Moderate: very slow
permeability.

Blight - < e emmeme

Severe: cemented
caliche at depth of G
to 12 inches,

Moderate to severe:
high content of gravel;
1 to 25 percent slopes.

Moderate: =subject
to soil blowing.

Hevere: very severe
hazard of erosion.

Moderate: subject to
s0il blowing.

Moderate: sticky when
wet.

Bllight: ool

21171 —.

Severe: stony; bed-

rock at depth of & to
18 inches.

Moderate: subject to
goil blowing.

Bevere: subject to oe- |
casional flooding. i

Severe: subject to
flooding.

={ 1712 | —

Alighte s e

Moderate to severs:
high content of gravel;
1 to 25 pereent slopes.

Moderate: subjeet to
aoil blowing.

Bevere: very severe
hazard of erosion.

Moderate: subject to
=0il blowing.

Moderate: sticky when
wat.

T T TS

4111 ) S

Bevere: stony.._._____ _

Moderate: subject to
soil blowing.

Moderate: subject to
oeeasional flooding.

Severe:  subject to
flooding,

Slight_______________._.

Slight. oo

Bevere:  high content
of gravel; 1 to 25 per-
cent slopes.

Moderate: subject to
soil blowing.

Bevere:  wvery severe
hazard of erosion.

Moderate: subject to
soil blowing; 1te 5
pereent slopes,

Moderate:
wet.

Slight to moderate:
to 3 percent slopes.

sticky when

0

Slight to moderate: 0
ta 5 percent slopes.

Severe: bedrock at
depth of 6 to 18
inches; 3 to 50 percent
alopes,

Bevere: bedrock at
depth of 15 to 42
inches; 1 to 5 percent

slopes,

Severe: subject to oc-
easional flooding.

Hevere: subject to
flooding.

Moderate: moderately
alow permeability.

Moderate: 1 to 9 per-
cent glopes.

| Bevere:

Community Recreation
development—Continued
Lawns, landseaping, Camp aress : Pienic arcas Playgrounds Paths and trails
and golf fairways I
| |
Moderate: subject to | Moderate: subject to | Moderate: subject to Moderate: subject to Slight.
soil blowing; high zoil blowing. soil blowing. s0il blowing; 0 to 9
content of Ema percent. slopes,
Bevere:  Very sevore Severe: very severe Hevare:  Vory severe Severe:  very severe Moderate: wvery severe
hazard of 20il blow- hazard of so0il blow- hazard of soil blow- hazard of soil blow- hazard of =oil blow-
ing. ing. ing. ing. ing; rolling topography.

Slight to moderate: 1
to 25 percent slopes,

Slight.

VEEY BEVere
hazard of erosion.

Slight.
Slight.

Slight.

Slight.

Moderate: stony.

Slight.

Moderate: subject to
opeasional Aooding.

Moderate: subject to

flooding,
Slight.

Slight.
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TasLe 7.—Limitations of the soils for selected

Soll series and map symbols

Degree and kind of limitation for—

Community development

Homesites

Streets and parking lots Excavations

in subdivisions

Quay: Qd, Qe, Qf, Qg, QH, Qk

sandstone and shale substratums:
Q0.
Rd, RE. RF, Rg, Rh, Rk, RM, Rn, Ro, Rp..

e RS r s o p et e s sl

Bt R s e g s s samia

B S e e

LT i B PO

e e e

SF, SG, 5H, SK,5M. SN o

For the Amarillo soil in SF, see the Amarillo
series.

T TR, To s s saasaa .

aQl, Qm,

Rough broken and stony land: Re, RW, Rx, RY__.

Toyah: Th, THivioooooooo e cocmcccmze=n----| Moderate:

Moderate: moderate
shrink-swell potential.

Moderate: bedrock at
depth of 18 to 42
inches,

Slight to moderate:
Tow to moderate
shrink-swell potential.

SBevere:  zubject to
fnoding.

rocky; 20 to 80
pes.

Sovere:  stony; 9 to 75
percent slopes,

Hevere:
percent slo

Moderate: moderate
shrink-2well potential;
shale at depth of 18 to
42 inches,

Sovere:  indurated
caliche at depth of 12
to 18 inches,

Moderate to severe:
hagard of soil blow-
ing: 3 to 25 percent

alopes,
moderate
ghrink-swell potential,

Severe:  high shrink-
swell potential,

Moderate: mostly clay

Moderate to severe:
CL. loam.

Moderate:  bedrock at
depth of 18 to 42
inches,

Severe:  bhedrock at
depth of 18 to 42
inches,

Mcél.‘i.eram: SC, ML and | Shghte- ool

Bevere:  subject to Severe:  subject to
floading. flooding.

Severe: rocky; 20 to 80 | SBevere: rocky; 20 to 80
percent slopes. percent slopes.

Severe:  stony; 9 to 75 Severe: stomy; 9to 75
percent slopes. percent slopes,

Moderate: moderate Maoderate: olay loam;
shrink-swell potential; shale at depth of 18 to
shale at depth of 18 to 42 inches,
42 inches,

Moderate: SM or ML...| Blight .o ciaaaaao

Severe:  indurated Severe: indurated
caliche at depth of 12 caliche at depth of 12
to 18 inches, to 18 inches.

=T ) || | RN

Slight to severe: 3 Lo HSevere:  subject to

5 percent slopes. alumping.

Moderate: Moderate: elay loam____

Moderate: elay loam
and silty elay loam.
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uses in community development and recreation—Continued
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Degree and kind of limitation for—Continued

of soil blowing;
very low available
water holding ca-
pacity.

Blghts oo s ccvivia

subject to soil blowing;
3 to 25 percent slopes.

Moderate:
wel,

sticky when

subject to soil blowing;
3 to 25 percent slopes.

Moderate:
wet.

sticky when

subject to soil blowing;
3 to 25 percent slopes.

Moderate:
wet.

sticky when

Community Recreation
development—Continued
Lawns, landscaping, Camp areas Picnic areas Playgrounds Paths and trails
and golf fairways
Blight e e i oo BEEhE e e s iy Blight. . o conas SIi%ht: 0 to 2 percent Slight.
slopes. Moderate:
2 to 9 percent slopes.
Moderate: highcon- | Slight._______________ .| Slighte. oo Moderate to severe: Slight.
tent of lime; bedrock bedrock at depth of 18
at depth of 18 o 42 to 42 inches; 0 to 5
inches. percent slopes.
Slight to moderate: Slight to moderate: Slight to moderate: Slight to moderate: Slight.
hazards of soil loamy fine sand is loamy fine sand is loamy fine sand is sub-
blowing and water subject to soil blowing. subject to soil blowing,. ject to soil blowing; 0
erosion. to 5 percent slopes.
Severe: subject to SBevere: subjeect to Severe: subject to Severe: subject to Severe: subject to
flooding. flooding. flooding. fiooding. flooding. .
Severe: rocky; 20 to Severe: rocky; 20 to 80 | Severe: rocky; 20 to 80 | Severe: rocky; 20 to 80 | Severe: rocky; 20 to 80
R0 percent slopes. percent slopes. percent slopes. percent slopes. percent slopes.
Severe: stony; 9 to Severe: stony; 9 to 75 Severe: stony; 9 to 75 Severe: stony; 9 to 75 Moderate to severe:
75 percent slopes. percent slopes. percent slopes. percent slopes. s;,uny; 9 to 75 percent
slopes.
Moderate: shale at Slight o oo . Slight.....co.._._______| Moderate: shale at Slight.
depth of 18 to 42 depth of 18 to 42
inches, inches; 1 to 5 percent
slopes.
Slight_ _ ... .. Blight..ccciamisemsmenes| Blighte. oo icaananas Blght oo csuscspvsznend Slight.
Moderate: very low 5Ty RSN |- || -] A Severe: indurated Slight.
available water caliche at depth of 12
holding capacity. to 18 inches.
Moderate: subject to | Moderate: subject to Moderate: subject to Moderate: subject to Slight,
soil blowing. goil blowing. soil blowing. soil blowing; 0 to 9
percent slopes.
Severe: severe hazard | Moderate to severe: Moderate to severe: Moderate to severe: Moderate: subject to

soil blowing; 3 to 25
percent slopes,

Slight.

Moderate:
wet.

sticky when




86

Formation and Classification
of the Soils

The major factors of seil formation are described in
this section, and the way they relate to the soils of the
Tuewmeari Area is explained. Also briefly deseribed here
is the current system of classifying soils into categories
broader than series. The soils of the Area are then classi-
fied according to that system.

Factors of Soil Formation

Soil is produced by the action of soil-forming processes
on material deposited or aceumulated by geologic agen-
cies. Characteristics of the soil at any given point are
determined by five factors. These are the physical and
mineralogical composition of the parent material: the
climate under which the soil material has accumulated
and existed since accummlation ; the plant and animal life
on and in the soil; the relief, or lay of the land; and the
length of time the forces of soil development have acted
on the soil material.

Climate and vegetation are active factors of soil ﬁzunn-
sis. They act on parent material that has accumulated
through weathering of rocks and slowly change it into a
natural formation having genetically related horizons.
The effects of climate and vegetation are conditioned by
relief. The parent material also affects the kind of profile
that can be formed and, in extreme instances, determines
it almost entirely. Time is cssential for the parent mate-
rial to change into a soil profile. Whether great or small,
some length of time always is required for the various
kinds of horizons to form. A long time is normally
mgfl;l]iﬂ'd for the formation of distinet horizons,

1w factors of soil formation are so closely interrelated
in their effects on soil that few generalizations can be
made regarding the effect of any one of them unless con-
ditions are specified for the other four. In addition,
many of the processes of soil formation are yet
unknown.

Parent material

Parent material is the weathered rock or unconsoli-
dated material from which soils form. The hardness,
grain size, and porosity of parent material and its content
of weatherable minerals greatly influence the formation
of soils. Four main sources of parent material are in the
Tucumeari Area: alluvium, wind-laid sediment, caliche,
and bedrock. These sources are described in the follow-
in%pnmgﬂplm a

he largest areas of =oils are those formed in alluvium
deposited in the erosional valley of the Canadian River
and its tributaries. This rviver has cut through the forma-
tions of five major geologic periods: the Triassic, Jurns-
sic, and Cretaceous, and the Tertiary and Quarternary
(4. 8).

Recent alluviom consists of relatively unweathered
sediment deposited during recent geologic time on
alluvial fans and flood plains. The deposits on alluvial
fans from Triassic red beds are silty. Lacita soils formed
in this silty alluvium. A few minor streams have depos-
ited mixed recent alluvium along the margin of the
High Plains. Toyah soils formed in this material. The
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deposits on flood plains and fans from Triassic and Cre-
taceous sandstone and siltstone are generally moderatel
coarse textured or coarse textured. San Jose soils form
in the moderately coarse textured alluvium, and Min-
neosa soils formed in the conrse-textured alluvium on
flood plains and low terraces. )

Young alluvium was deposited earlier than recent
alluvium during the Quaternary period. Most areas of
young alluvium are not subject to further ltmn by
flooding. The deposits from Triassic red- shale on
broad alluvial fans are mostly fine textured. Montoya
soils formed in this fine-textured alluvium. La Lande
and Quay soils formed in medium to moderately fine
textured voung alluvium deposited from Triassic red-bed
shale and sandstone, Tma soils formed in moderately
coarse textured alluvium deposited from Triassic red-bed
sandstone and siltstone. Gomez soils formed in calear-
eous, moderately coarse textured alluvium deposited in
alluvial basins on the High Plains. Gravelly alluvium
was deposited along the Canadian River, Ute Creek, and
some other major streams in the Tucumeari Area. Galle-
gos soils formed in this gravelly alluvium on remnants
of high terraces,

Old alluvinm in the Canadian River erosional valley
was probably deposited during Pleistocene time (8) on
hrumP alluvial fans. Kinkead and Tucumeari soils

formed in old, moderately fine textured alluvium. They
have a distinet clayey subsoil and a higher content of
lime in the lower part of the subsoil. Canez and Redona
soils formed in medium to moderately coarse textured
alluvinm. The carbonates have leached from the surface
layer and subsoil of these soils, which now have a dis-
tinet sandy elay loam subsoil.

Old alluvium on the High Plains was probably depos-
ited during Pliocene time on coaleseing alluvial fans
from mountain streams (4). Olton and Amarillo soils
formed in this old alluvium. They are noncaleareous in
the surface layer and upper part of the subsoil but have
a distinet layer of lime accumulation below. They also
have a distinct increase of clay in the subsoil.

Brownfield and Springer soils formed in old sandy
alluvium that was reworked by wind.

Wind-laid sediment consists mostly of sand and some
silt that have been deposited in the form of dunes. Tivoli
soils formed in this sandy wind-laid sediment. In a few
places silty wind-laid sediment (loess) has been deposited
n:r{-ir beds of caliche. Sharvana soils formed in this mate-
rial.

Caliche consists of hard, thick beds of gravel, sand,
and silt cemented by secondary calcinm carbonate. Potter
soils formed in beds of fractured cemented caliche.
Bascom soils formed in mixed caliche gravel and in
alluvial and wind-laid sediment.

Bedrock in the Tucumeari Area is all sedimentary
rock. Latom and Los Tanos soils formed in residuum
from Cretaceous, Jurassie, and Triassic sandstone. San
Jon soils formed in residuum from Triassic red-bed
shale, siltstone, and sandstone.

Climate

The Tucumeari Area has a semiarid, continental type
of climate, Summer days are hot but nights are cool. Win-
ters are mild, sunny, and dry. About 77 percent of the 16
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inches of average annual precipitation falls in the period
of May through September. In general, precipitation
increases by about one inch for each 50 miles in the Area
from west to east.

Plant growth, mostly grasses and shrubs, is generally
delayed until the summer rains begin in May. The plants
stop growing when frost oceurs in autumn or when
available moisture is all gone. The oxidation of organic
matter during the hot summers and the limited plant
growth permit little accumulation of organic matter.

Moisture from precipitation does not move completely
through the profile of soils in the Tucumeari Area. Cal-
cium carbonate has leached downward from the surface
layer and upper part of the subsoil in many soils. Exam-

les of this are the Canez and Amarillo soils. An
merease in caleium carbonate below the subsoil indicates
that moisture can penetrate to that depth.

Clay has built up in the subsoil of the fine-textured
Kinkead and Olton soils. Moisture soaking into the soil
has earried clay particles from the surface layer into the
subsoil.

The strong winds of the Area have been responsible
for formation of the Tivoli soils. Wind has blown the
sand from stream channels and deposited it in undulat-
ing to rolling topography characteristic of the sand hills
in the Area.

Plant and animal life

Vegetation. is the dominant component of this soil-
forming factor in the Tucumeari Area. Other important
components are fungi, bacteria, earthworms, and rodents.
Such plant and animal life provides organic matter and
brings plant nutrients from lower to upper horizons in
the soils,

When the first settlers arrived, the Tucumeari Area
was a vast grassland. Open stands of mid and tall
grasses were predominant on the sandy soils, and open
stands of short and mid grasses were predominant on the
loamy and clayey soils. Denser stands of grass grew on
soils that received extra runoff. Many of the soils in the
Area even yet have light-colored surface layers low in
organic matter, Kinkead and Olton soils have a dark-
ened surface layer that is about 2 percent organic
matter, They have more organic matter because of the
greater plant residue that vesulted from denser vegeta-
tion. Tovah soils received more moisture from extra
runoff and were also capable of growing more vegeta-
tion; thus, they too are higher in content of organic
matter.

Earthworms feed on organic matter and thoroughly
mix the soils in which they live. The process is further
aided by gophers, prairie dogs, kangaroo rats, and badg-
ers that burrow deep into the ground and spread soil
from their diggings over the surface. The abandoned
burrows soon fill with soil from the surface layer, which
allows easy penetration by plant roots,

Relief

Differences in relief influence the rate of erosion, sur-
face runoff, percolation of water, and vigor of plant
growth in soils. These differences are reflected in thick-
ness of the surface layer and its content of organic
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matter, depth of the solum, degree of horizon differen-
t.intinn_.manHHWE of the parent material.

Latom and Los Tanos soils formed in residuum weath-
ered from sandstone. In the Latom soils slopes are 3 to
50 Fm‘cent. surface runoff is medium to rapid, and bed-
rock is at a depth of 6 to 20 inches. In the Los Tanos
soils slopes are 1 to 5 percent, surface runoff is slow to
medium, and bedrock is at a depth of 20 to 40 inches.
The difference in slope gradient between the two soils
has resulted in differences in amount of surface runoff
and rate of erosion, which in turn account for the shal-
lower depth to bedrock of Latom soils.

Kinkead and Tucumecari soils are geographically asso-
ciated in a regular pattern. The Kinkead soils are on
concave aluvial fans, and the Tucumeari soils are on
slightly concave to slightly convex fans. As a result,
Kinkead soils receive shightly more moisture, have denser
vegetation, and contain more organic matter than
Tucumeari soils, and are leached of carbonates to a depth
of about 19 inches.

Time

The length of time necessary for a soil to form from
parent material depends on effects of the other soil-
forming factors. ﬂlclzr soils have distinet soil horizons that
reflect the movement of clay from the surface layer
down into the subsoil, the leaching of calcium car-
bonates, and the formation of structure. Such soils
have approached equilibrinm with their environment.
Younger soils reveal their youth through a lack of dis-
tinet horizons.

In the Tucumecari Area Olton soils are probably
oldest. These soils formed in old alluvium deposited in
Pliocene time and reworked by wind durinﬁ leistocene
time. The surface layer has been darkened by accumula-
tion of organic matter. Water percolating through the
profile has moved clay from the surface and deposited it
mn the subsoil. Caleium carbonates have leached down-
ward. Deposits of these carbonates have increased
Sli%]lt]}" in the lower part of the subsoil and accumulated
in larger amounts below. Moderate prismatic and suban-
guIarﬁucky structure has formed in the subsoil.

San Jon soils are young, and overlie weathering shale
and sandstone at a depth of 20 to 40 inches. Beecause of
active erosion, weathering of these soils has nearly kept
pace with that of the shale parent material.

Minneosa soils are young soils that formed in stratified,
caleareous sandy alluvium. These soils retain most of the
characteristics of their Enmnt material, except that the
surface layer is very slightly darker.

Classification of the Seils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to
remember soil characteristics and interrelationships.
Classifieation is useful in organizing and applying the
results of experience and research. Soils are placed in
narrow classes for discussion in detailed soil surveys and
for application of knowledge within farms and felds.
The many thousands of narrow classes are then grouped
into progressively fewer and broader classes in succes-
sively higher categories, so that information can be
apphed to large geographic areas.
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Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (3) and revised later (7). The system
currently used by the National Cooperative Soil Survey
was developed in the early sixties and adopted in 1965
(9). It is under continual study (6. 9).

The current system of classification is a comprehensive
one designed to accommodate all soils. Tt has six catego-
ries. Beginning with the most inclusive, these categories
are the order, the suborder. the great group, the sub-
group, the family. and the series. Sotils that are similar in
important characteristics ave grouped in each category
of the system. The criteria for classification are soil
properties that are observable or measurable. but the
properties are selected so that soils of similar genesis are
orouped together. The placement of some soil series in
the current system of classification. particularly in fami-
lies. may change as more precise mformation becomes
available.

_Table 8 shows the classification of each soil series n
the Tucumeari Area by family, subgroup, and order,
according to the current system. Beginning with the
most. inclusive, five categories of the system are briefly
defined in the following paragraphs.

Orper.  Ten soil orders are recognized. The properties
used to differentiate among soil orders are those that
tend to give broad climatic groupings of soils. The two
exceptions to this are the Entisols and Histosols, which
occur in many different climates. Each order is named
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with a word of three or four syllables ending in sol
(Ent-i-sol).

Stsorper. Kach order is subdivided into suborders
that are based primarily on those soil characteristics that
seem to produce classes with the greatest genetic similar-
ity. The suborders narrow the broad climatic range per-
mitted in the orders. The soil properties used to separate
suborders are mostly those that reflect cither the pres-
ence or absence of waterlogging, or soil differences
resulting from the climate or vegetation.

Grear Grovr.  Soil suborders are separated into great
groups on the basis of uniformity in the kinds and
sequence of major soil horizons and features. The hori-
zons used to make separations are those in which clay,
iron. or humus have accumulated: those that have pans
that interfere with growth of roots, movement of water,
or both: and thick. dark-colored surface horizons.
Absence of such horizons is also a factor in classification.
The features used are the self-mulching properties of
clay, soil temperature. major differences in chemical com-
position  (mainly calcium, magnesium. sodium, and
potassium). dark-red and dark-brown colors associated
with basic rocks, and the like.

Strerotrr.  Great groups are subdivided into sub-
aroups, one representing the central (typic) segment of
the group. and others, called intergrades. that have prop-
erties of the group and also one or more properties of
another great group, suborder, or order. Subgroups
may also be made in those instances where soil proper-

TaBLE 8.—Classification of soil series by higher categories according to current system

Series ‘ Family Subgroup Order
| | ‘
Amarillo - __ .. Fine-loamy, mixed, thermic.___. - " Aridic Paleustalfs._ . _____._______ Alfisols.
Bascom_ _ - .. ' Loamy-skeletal, carbonatic, ther-  Ustollic Calciorthids .....-...--- Aridisols.
" mic.

%asconfli’ 1I:iongravelly variant_________.__ ‘ Fine-loamy, mixed, thermic_ ___. ,_1 Ustollic Calciorthids____ .- Aridisols.
rownfield. - _______.______ .. | Loamy, mixed, thermic__________. ¢ Arenic Aridic Paleustalfs_ . __.___ ' Alfisols.
Canez____ . a-- Fine-loamy, mixed, thermic_____.. " Ustollic Haplargids__ .- .- - Aridisols.
Canez, calcareous variant_______.._____. ! Fine-loamy, carbonatic, thermic__ = Ustollic Caleiorthids. ... ' Aridisols.
8alleg0's ______________________________ | ?oamy—skeletal, mixed, thermic_ __! Ustollic Cam}:)nrthids ____________ i\ridisols.l

OMECZ - _ oo oom oo mmee e oarse-loamy, mixed, thermic. .. Typic Ustochrepts__ ... __. ~ Inceptisols.
Ilg'lal;“d ______________________________ | }(goarse-loamy’, mixed, thermic_____ . Ustochreptic Camborthids ... ___ 1 {Alritlilisolls.
inkead_ - - ._-- ~ Fine, mixed, thermic.._._.______. Aridic Argiustolls_ . ____________.! Mollisols.
Lacita - oo i Fine-silty, mixed (calcareous), ‘ Ustic Torriorthents.._____ .- Entisols.
i thermic.

LaLlande._ - .. ______._ " Fine-loamy, mixed, thermic_._____ ¢ Ustollic Camborthids________-__- Aridisols.
Latom._ _ - - Loamy, mixed (calearcous), ther- ‘ Lithic Ustic Torriorthents_.._____ - Entisols.
mic. i
Los Tanos. - oo I Coarse-loamy, mixed, thermic_.___ Ustochreptic Camborthids_ .- - __ Aridisols.
11\\111nnteosa _____________________________ gandy, mixed, thermic_____.____. | UIstic Torrifluvents_ - ______ ... {SDUSOllS.

ONtOYA oo e ' Fine, mixed, thermic_.___________ . Mollic Torrerts__ - oo ‘ertisols.
OItON - _ oo oo Fine, mixed, thermic_____________ | Aridic Paleustolls__.._.___....--- Mollisols.
Potter . .- | Loamy, carbonatic, thermic, | Ustollic Calciorthids.......----- + Aridisols.

i shallow. \
QUAY - oo - I Fine-silty, mixed, thermic________ Ustochreptic Calciorthids. .- ___. | Aridisols.
Redona___ ... . Fine-loamy, mixed, thermic_______ ‘ Ustollic Haplargids__ .. -_---- I Aridisols.
San Jon___ . - " Fine-loamy, mixed, thermic.______ ! Ustollic Caleciorthids____ .- ! Aridisols.
San Jose._ oo i Coarse-loamy, mixed (caleareous), i Ustic Torriorthents ... ... Entisols.
' thermic. i
Sharvana . ... oo I Loamy, mixed, thermic, shallm\'_,,‘ Petrocalcic Ustalfic Paleargids_ - Aridisols.
%prniger ______________________________ 1 gloarsde-l(;lamy, mixed, thermic_..__ | }I‘Jdic P[a}leustalfs _________________ ]élﬁSOIi.

VOl . o e | Mixed, thermic._..________._____ vpic Ustipsamments______._____ i Entisols.
Toyah. .- i Fine-loamy, mixed, thermic__.____ i Fluventic Haplustolls. ___________ + Mollisols.
Tucumeari- - oo Fine, mixed, thermic_._____._____ | Ustollic Haplargids_______ .- i Aridisols.
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ties intergrade outside of the range of any other great
group, suborder, or order. The names of subgroups are
derived by placing one or more adjectives before the
name of the great group. An example is Typic Usto-
chrepts (a typical Ustochrept).

FamiLy. Soil families are separated within a sub-
group primarily on the basis of properties important to
the growth of plants or on the behavior of soils when
used for engineering. Among the properties considered
are texture, mineralogy, reaction, soil temperature,
permeability, thickness of horizons, and soil consistence.
A family name consists of a series of adjectives preced-
ing the subgroup name. The adjectives are the class
names for texture, mineralogy, and so on, that are used
as family differentiae. An example is the fine-loamy, car-
bonatic, thermic family of Ustollic Calciorthids.

General Nature of the Area

This section contains general information about the
farming and irrigation history of the Tucumcari Area.
Following this, climate is discussed in detail, based on
information from the U.S. Department of Commerce
and New Mexico State University.

Farming and Irrigation History

In the late nineteenth and early twentieth centuries,
the Tucumcari Area was mostly cattle country. Farming
came to the Area along with the Rock Island Railroad,
which was built in the period 1901 to 1910. Homestead-
ers soon plowed a great many acres of the soil, but
because of their limited knowledge, experience, and capa-
bilities, few of them were successful farmers. Conse-
quently, some of their farms were taken over by more
competent individuals, but many were simply abandoned.
The barren and severely eroded fields that are now com-
pletely unsuitable for farming bear witness to these
early failures.

In December 1938 agreement was reached between the
Arch Hurley Conservancy District and the Bureau of
Reclamation, and approval was given for the building of
a canal and water distribution system in the Tucumcari
Area. Clonstruction began in 1940 but was suspended by
the War Production Board in December 1942. It was
officially resumed in April 1944 as a War Emergency
Food Project. Irrigation water was first delivered to
areas within the project in 1946, and construction was
completed in 1950. These areas are now known as the
Arch Hurley Irrigation Project, and the delivery system
as the Conchas Canal.

Conchas Canal extends from Conchas Dam to a point
about 7 miles southeast of the town of Tucumcari. It is
84 miles in length and about 24 feet in width at the
bottom. Water depth is 9 feet. Diversion capacity is 700
cubic feet per second. The canal includes 5 tunnels
having a total length of 30,370 feet and 31 concrete
siphons having a total length of 21,921 feet.

A secondary canal, known as the Hudson Canal, is
about 1 mile south of the town of Tucumcari. It extends
to the northeast for a distance of about 26 miles.

Areas of soils within the Arch Hurley Irrigation
Project are used to grow such irrigated crops as alfalfa,
grain sorghum, cotton, wheat, and, to a limited extent,
silage corn, tomatoes and other vegetables and melons.
Areas used for dryfarming are mostly near the commu-
nities of Porter and Norton, where the principal dry-
farmed crops grown and harvested are broomcorn,
wheat, and grain sorghum.

Climate ¢

The Tucumecari Area has a semiarid, continental type
of climate characterized by distinct seasonal and wide
diurnal temperature changes, low humidity, and gener-
ally clear skies.

Summers are warm, Temperatures exceed 90° F. on an
average of 80 days a year, and 100° on an average of 10
days a year. They fall rapidly after sunset, however, and
average in the low sixties in most nights. The drop is
generally accompanied by a low relative humidity, with
the result that most summer nights are comfortably cool.
Winters are mild, sunny, and dry. Daytime temperatures
generally rise to about 50°. They remain at or below the
freezing point on an average of only 7 days a year.
Freezing temperatures normally occur at night from the
middle of November to the middle of March. Tempera-
tures of zero or below occur on an average of only once a
year.

Tahle 9 and the two graphs in figure 20 summarize
temperature and precipitation data for the town of
Tucumeari. The data are based on measurements made at
the Northeastern Substation of New Mexico State Uni-
versity, about 3 miles northeast of the city center, for
the period 1931 through 1960 (12).

Data in the table are generally representative for the
Tucumeari Area, except that temperatures at lower eleva-
tions in the northeast are normally a little higher during
the day and a little lower during the night. The highest
temperature recorded in the Area was 112° at Obar in
July 1933; the lowest was —20° at Obar in January 1959
and at an earlier date.

The graphs give probabilities of specified tempera-
tures on indicated calendar dates in spring and in
autumn [fig. 20]. The probabilities are for indicated
temperatures or lower. The temperatures may occur on
an indicated date as well as after or before that date. To
use the graphs, select the temperature line of interest,
follow to the point of intersection with the calendar date
desired, and read the percentage probability of that tem-
perature occurring after [before] that date on the verti-
cal scale. The average length of the period between the
last temperature of 32° or lower in spring and the first
temperature of 32° or lower in autumn is about 190
days.

f{verage annual precipitation in the Tucumecari Area
is about 14 to 16 inches. Summer is the rainy season.
About 77 percent of the total annual rainfall occurs in
the period of May through September. It is mostly in
the form of occasionally heavy afternoon thunderstorms
that have derived their moisture from the Gulf of Mexico.

6 By Frank E. HOUGHTON, climatologist for New Mexico,
National Weather Service, U.S. Department of Commerce.
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TABLE 9.—Temperature and precipitation data

Temperature Precipitation

Two years in 10 will have One year in 10 will Average number of

Month at least 4 days with— have— days with precipitation
Average | Average Average
daily daily monthly
maximum ;| minimum [ Maximum Minimum total
temperature | temperature Less More 0.10 inch | 0.25 inch
equal to or | equal to or than— than— or more or more
higher than— | lower than—
°F. °F. °F. °F. In. In. In.

Janvary_ . _______._____ 52 24 68 9 0. 42 0.1 1.0 1 1
February_______________ 56 26 72 11 .42 .1 1.3 1 1
March_ _______________ 63 32 78 16 .59 @ 12 1 1
April .. __ 72 42 87 29 . 88 .1 1.9 2 1
;S 80 51 93 40 2. 26 .8 5.0 4 3
June_________._________ 91 61 101 52 1. 61 .2 3.4 3 2
July . 94 65 102 59 2.75 .9 4.4 5 3
Avgust________________ 92 64 101 57 2. 50 .8 4.6 5 3
September___ __________ 86 56 96 46 1. 35 .1 2. 4 3 2
October________________ 75 45 87 34 1. 12 .2 2.6 2 1
November______________ 62 32 76 19 .49 )] 1.1 1 1
December______________ 54 25 70 12 . 64 O] 1.6 1 1
Year. .. _____ 73 44 2104 31 15. 03 9.7 19. 5 29 20

1.0.005 inch, the smallest measurable amount.
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Figure 20—Upper graph: Probability of 16°, 20°, 24°, 28°, 32°,

36°, or 40° temperature in spring after any indicated date.
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temperature in autumn before any indicated date.
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Hail accompanies some of the more severe thunder-
storms, but this generally affects only small areas. Pro-
longed periods of rainfall are rare. The heaviest re-
corded rainfall was at Porter on October 10 and 11, 1930,
when 9.91 inches fell in 24 hours and set a state record.

2 Average annual highest temperature.

3 Average annual lowest temperature,

The highest annual total rainfall recorded was 45.51
inches at Obar in 1941. The lowest annual total was 5.32.
inches at Nara Visa in 1956. The greatest monthly total
was 11.95 inches at Porter in October 1930. All months
of the year except July and August have passed with no
rainfall at all in one or more parts of the Area.

Average annual snowfall in the Tucumcari Area
ranges from about 12 inches in the northeast part to
about 18 inches in the central part. The snow falls
mostly from November through April but occasionally
falls in September, October, and May. It falls on an
average of only 1 or 2 days a month, however, and
seldom remains on the surface longer than a few days.
The heaviest snowfall was about 15 inches in a 24-hour
period. High winds sometimes accompany the snow and
cause severe drifting and near-blizzard conditions for
several hours at a time in places. ,

Average annual relative humidity in the Area is about
50 percent. It is slightly lower than this amount in
spring months and summer months. Daily humidity
ranges generally from 64 to 75 percent in the early morn-
ing and from 30 to 40 percent in the late afternoon.

Average annual evaporation in the Area, as measured
in an evaporation pan, is approximately 95 to 100 inches.
Average annual lake evaporation ranges from 62 to 68
inches. Table 10 gives the average monthly pan evapora-
tion for the six-month period April through September,
which is when about two-thirds of annual evaporation
occurs. Also given in table 10 is the average monthly
windspeed just above the evaporation pan (2 feet above
ground). Data are based on measurements made by the
Northeastern Substation of New Mexico State Univer-
sity for the period 1931 through 1960 (12).

Winds are predominantly from the southwest and
west. Average annual windspeed is 12 miles per hour.
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TaBLE 10.—Average monthly evaporation and windspeed

Month Average Average

evaporation windspeed

Inches Miles per hour
January . .- oo eas 4.7
February _ - . e iealaas 5.4
Mareh . _ |- 6.3
April ___ .. 875 6.3
May_ . - 10. 41 5.6
June_ .. _____ 12. 50 53
July o ___ 12. 19 4.3
August_ .o 10. 61 4.0
September_ . _.____ . ________ 8.75 4.3
October . _ _ e 4.0
November__ . |eeea. 4.2
December_ _ _ |- 4.1

October is the month of lowest average windspeed at 9.5
miles per hour. Windspeeds over 24 miles per hour occur
only 5 percent of the time. Dust blows in dry periods,
especially when windspeed exceeds 20 miles per hour. Of
the total number of yearly duststorms, 60 percent occur
in the three-month period February through April, and
25 percent occur in the month of March. Tornadoes are
infrequent in the Tucumcari Area. The reported average
occurrence is 1 year in 10, and recorded serious damage
is small.

An average of 75 percent of the possible sunshine can
be expected during the year. Average cloud cover during
cloudy days is about four tenths. About 67 percent of the
days 1n the year have no clouds to three-tenths coverage
and are officially classified as clear. The rest have eight-
tenths or more coverage and are officially classified 'as
cloudy. September has the least cloudiness. Fog is unusual
in the Area, and when it does occur it seldom lasts long.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates such as crumbs, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or logging.

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali
soil has so high a degree of alkalinity (pH 8.5 or higher) or so
high a percentage of exchangeable sodium (15 percent or more
of the total exchangeable bases), or both, that the growth of
most crop plants is low from this cause.

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine ma-
terial dropped by a stream where its gradient lessens abruptly.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Association, soil. A group Of soils geographically associated in a
characteristic repeating pattern.

Available water holding capacity (also termed available moisture
capacity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the difference
between the amount of soil water at field capacity and the
amount at wilting point. It is commonly expressed as inches
of water per inch of soil.

Blowout. An excavation produced by wind action in loose soil,

_ usually sand.

Buried soil. A developed soil, once exposed but now overlain by
more recently formed soil.

Calcareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Caliche. A more or less cemented deposit of calcium carbonate in
many soils of warm-temperate areas, as in the Southwestern
States. The material may consist of soft, thin layers in the
soil or of hard, thick beds just beneath the solum, or it may
be exposed at the surface by erosion.

Chiseling. Tillage of soil with an implement having one or more
soil penetrating points that loosen the subsoil and bring clods
to the surface. A form of emergency tillage to control soil
blowing.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than the horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Climax vegetation. The stabilized plant community on a particular
site; it reproduces itself and does not change so long as the
environment does not change.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Complex, soil. A mapping unit consisting of different kinds of soils
that occur in such small individual areas or in such an intricate
pattern that they cannot be shown separately on a publishable
soil map.

Concretions. Grains, pellets, or nodules of varions sizes, shapes, and
colors consisting of concentrations of compounds, or of soil
grains cemented together. The composition of some concretions
is unlike that of the surrounding soil. Calcium carbonate and
iron oxide are examples of material commonly found in con-

cretions.
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Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose—~—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard~—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure. ,

Cemented.—Hard and brittle; little affected by moistening.

Decreaser. Any of the climax range plants most heavily grazed.
Because they are the most palatable, they are first to be de-
stroyed by overgrazing.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation
that existed during the development of the soil, as opposed to
altered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven dif-
ferent classes of natural soil drainage are recognized.

EBrcessively drained soils are commonly very porous and rapidly
permeable and have a low watgr holding capacity.

Somewhat ewcessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and have mottling
in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have mottling
at a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, although
mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light
gray, with or without mottling, in the deeper parts of the
profile.

Dryfarming. Production of crops that require some tillage in a
subhumid or semiarid region, without irrigation. Such produc-
tion usually involves use of periods of fallow, during which
time enough moisture accumulates in the soil to allow produc-
tion of a cultivated crop.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Flood plain. Nearly level 1and, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially.

Friability. Term for the ease with which soil erumbles. A friable
s0il is one that crumbles easily.

Genesis, soil. The manner in which a soil originates. Refers espe-
cially to the processes initiated by climate and organisms that
are responsible for the development of the solum, or true soil,
from the unconsolidated parent material, as conditioned by
relief and age of landform.

Gully. A miniature valley with steep sides cut by running water
and through which water ordinarily runs only after rains. The
distinction between gully and rill is one of depth. A gully
generally is an obstacle to farm machinery and is too deep to
be obliterated by normal tillage; a rill is of lesser depth and
can be smoothed over by ordinary tillage. V-shaped gullies
result if the material is more difficult to erode with depth ;
whereas U-shaped gullies result if the lower material is more
easily eroded than that above it.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristies produced by soil-forming
processes. These are the major horizons :

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon also has distinetive
characteristics caused (1) by accumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matie or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum, or
itrue soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Humus. The well-decomposed, more or less stable part of the

organic matter in mineral soils.

Increasers. Species in the climax vegetation that increase in rela-

tive amount as the more desirable plants are reduced by close
grazing ; increasers commonly are shorter than decreasers,
and some are less palatable to livestock. ’

Intergrade, soil. Soils that have moderately well developed dis-

tinguishing characteristics of two or more genetically related
great soil groups.

Invaders. On range, plants that come in and grow after the climax

vegetation has been reduced by grazing. Generally, invader
plants are those that follow disturbance of the surface. (Most
weeds are “invaders.”)

Irrigation. Application of water to soils to assist in production of

crops. Methods of irrigation are—

Border—Water is applied at the upper end of a strip in which
the lateral flow of water is controlled by small earth ridges
called border dikes, or borders.

Basin.—Water is applied rapidly to relatively level plots sur-
rounded by levees or dikes.

Controlled flooding—Water is released at intervals from closely
spaced field ditches and distributed uniformly over the field.

Corrugation.—Water is applied to small, closely spaced furrows
or ditches in fields of close-growing crops, or in orchards, to
confine the flow of water to one direction.

Furrow—Water is applied in small ditches made by cultivation
implements used for tree and row crops.

Sprinkler—Water is sprayed over the soil surface through pipes
or nozzles from a pressure system.

Subirrigation—Water is applied in open ditches or tile lines
until the water table is raised enough to wet the soil.

Wild flooding.—Irrigation water, released at high points, flows
onto the field without controlled distribution.

Loam. Soil material that contains 7 to 27 percent clay, 28 to 50

percent silt, and less than 52 percent sand.

Loess. Fine-grained material, dominantly of silt-sized particles,

that has been deposited by wind.

Miscellaneous land type. A mapping unit for areas of land that

have little or no natural soil ; or that are too nearly inaccessible
for orderly examination ; or that occur where, for other reasons,
it is not feasible to classify the soil.

Mottling, soil. Irregularly marked with spots of different colors

that vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are as
follows: Abundance—-few, common, and many; size—fine,
medium, and coerse; and contrast—faint, distinct, and promi-
nent. The size measurements are these: fine, less than 5§
millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of the

three simple variables—hue, value, and chroma. For example,
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a notation of 10YR 6/4 is a color with a hue of 10YR, a value
of 6, and a chroma of 4.

Parent material. Disintegrated and partly weathered rock from
whieh soil has formed.

Pediment. A gently inclined erosion surface of low relief, typically
developed in arid or semiarid regions at the foot of a receding
mountain slope. The pediment may be bare or mantled by a
thin layer of alluvium in transit to the adjoining basin.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Phase, soil. A subdivision of a soil series or other unit in the soil
classification system made because of differences in the soil
that affect its management but do not affect its classification
in the natural landscape. A soil series, for example, may be
divided into phases because of differences in slope, stoniness,
thickness, or some other characteristic that affects its manage-
ment but not its behavior in the natural landscape.

pH value. A numerical means for designating acidity and alkalinity
in soils. A pH value of 7.0 indicates precise neutrality; a
higher value, alkalinity ; and a lower value, acidity.

Piping, soil. Subsurface erosion that causes the formation of
tunnel-like cavities. Piping begins as tiny tunnels or elongated
cavities, but these may enlarge to several feet in diameter,
some to more than 10 feet. In advanced stages piping appears
as a series of tubes or tunnels rather than as channels or
gullies. As the pipes enlarge, their roofs collapse locally and
the landform becomes karstlike in appearance.

Pore space. That fraction of the total space in a soil that is not
occupied by solid particles.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Range condition. The state of health or productivity of both soil
and forage in a given range, in terms of what productivity
could or should be under normal climate and the best practi-
cal management. Condition classes generally recognized are—
excellent,  good, fair, and poor. The classification is based on
the percentage of original, or climax, vegetation on the site,
as compared to what ought to grow on it if management were
good.

Range seeding. Establishing perennial grasses or improved reseed-
ing grasses or legumes on rangeland to prevent the loss of soil
and water and to restore the productivity of native grassland.

Range site. An area of range where climate, soil, and relief are
sufficiently uniform to produce a distinct kind of climate
vegetation.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH pH
Extremely acid__. Below4.5 Neutral ____________ 6.6 to 7.3
Very strongly acid. 4.5t05.0 Mildly alkaline______ T4t07.8
Strongly acid__._._ 5.1t0o5.5 Moderately alkaline_ 7.9to84
Medium acid__.___ 5.6t06.0 Strongly alkaline___. 85t09.0
Slightly acid_____ 6.1t0 6.5 Very strongly alka- 9.land
line. higher

Regolith. The unconsolidated mantle of weathered rock and soil
material on the earth’s surface ; the loose earth material above
the solid rock. Only the upper part of this, modified by or-
ganisms and other soil-building forces, is regarded by soil
scientists as soil. Most American engineers speak of the whole
regolith, even to great depths, as “soil.”

Runoff (hydraulics). The part of the precipitation upon a drainage
area that is discharged from the area in stream channels. The
water that flows off the land surface without sinking in is
called surface runoff; that which enters the ground before
reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Saline soil. A soil that contains soluble salts in amounts that
impair growth of plants but that does not contain excess ex-
changeable sodium.

Sand. Individual rock or mineral fragments in a soil that range in
diameter from 0.05 to 2.0 millimeters. Most sand grains consist
of quartz, but they may be of any mineral composition. The

textural class name of any soil that contains 85 percent or
more sand and not more than 10 percent clay.

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the profile.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 percent

clay.

Slickensides. Polished and grooved surfaces produced by one mass
sliding past another. In soils, slickensides may occur at the
bases of slip surfaces on relatively steep slopes and in swelling
clays, where there is marked change in moisture content.

Slope class name. Word description of slopes provided in addition

to the numerical slope range given in the correlated name of a
mapping unit. The slope class name provides additional infor-
mation by indicating whether slopes are single or complex,
thus describing shape to some extent. These are the slope
class names for this survey area:

Soil slope percentage Single slopes Complex slopes

0-1__ ... Tevel o __ . Nearly level.

-3 . Nearly level . ______.__ Gently undulating.
B Gently sloping.___.__. Undulating.

5~9 .- Moderately sloping___. Gently roiling.
O-15 - Rolling.

15-25 e Hilly.

2550 e Steep.

50-80 . _ - Very steep.

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of tig}e.

Soil separates. Mineral particles, less than 2 millimeters in equiv-
alent diameter and ranging between specified size limits. The
names and sizes of separates recognized in the United States
are as follows: Very coarse sand (2.0 to 1.0 millimeter) ;
coarse sand (1.0 to 0.5 millimeter) ; medium sond (0.5 to 0.25
millimeter) ; fine sand (0.25 to 0.10 millimeter) ; very fine sand
(0.10 to 0.05 millimeter) ; silt (0.05 to 0.002 millimeter) ; and
clay (less than 0.002 millimeter). The separates recognized
by the International Society of Soil Science are as follows:
I (2.0 to 0.2 millimeter) ; IT (0.2 to 0.02 millimeter) ; IIT (0.02
to 0.002 millimeter) ; IV (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil is the A and B horizons. Generally, the char-
acteristics of the material in these horizons are unlike those
of the underlying material. The living roots and other plant
and animal life characteristic of the soil are largely confined
to the solum.

Stratified. Composed of, or arranged in, strata, or layers, such as
stratified alluvium. The term is confined to geological material.
Layers in soils that result from the processes of soil formation
are called horizons; those inherited from the parent material
are called strata.

Structure, soil. The arrangement, of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structureless soils are either single grain (each
grain by itself, as in dune sand) or massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace. An embankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour. The terrace
intercepts surface runoff so that it may soak into the soil or
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flow slowly to a prepared outlet without harm. Terraces in
fields are generally built so they can be farmed. Terraces in-
tended mainly for drainage have a deep channel that is main-
tained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
'were deposited by the sea and are generally wide,

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basic textural classes, in order of
increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand,

loamy sand, and sandy loam classes may be further divided
by specifying “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Valley fill. Alluvium deposited by heavily loaded streams emerging
from hills or mountains and spreading sediment onto the low-
land as a series of adjacent alluvial fans.

Variant, soil. A soil having properties sufficiently different from
those of other known soils to suggest establishing a new soil
series, but a soil of such limited known area that creation of a
new series is not believed to be justified.
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