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ture polivies, benefits of this progrum are available 1o all who need the information, regardless of race,
color, national origin, sex, religion, marital status, or age.

Major ficldwork for this soil survey was completed in the period 1961-73. Soil names and deserip-
tions were approved in 1974, Unless otherwise indicated, statements in the publication refer to conditions
in the county in 1973, This survey was made cooperatively by the Soil Conservation Service: the Bureau
of Land Management; and the New Mexico Agriculiural Experiment Suation. It is part of the technical
assistance furnished 10 the Chaves, Hagerman-Dexier, and Penasco Natural Resouree Conservation Districts.

Soil maps in this survey may be copied without permission, but any enlurgement of these maps eould
cause misunderstanding of the detail of mupping and result in erroncous interpretations, Enlarged maps
do not show small arcas of contrasting soils that could have been shown at o Elruer mapping scale.

HOW TO USE THIS SOIL SURVEY

THIS 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 Chaves County, Southern
Part, are shown on the detailed map at the back
of this publication. This map consists of many
sheels made from aerial photographs. Each
sheet is numbered to correspond with a number
on the Index to Map Sheets,

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

Finding and Using Information

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

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

ity. For example, soils that have a slight limita-
tion for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation can
be colored red.

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

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

Ranchers and others can find, under “Range
Management,” groups of the soils acecording to
their suitability for grazing, and also the names
of many of the plants that grow on each range
site.

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and for
recreational areas in the sections “Building Site
Development’ and “Recreation.”

Engineers and builders can find, under “En-
gineering” and “Soil Properties,” tables that
contain test data, estimates of soil properties,
and information about soil features that affect
engineering practices.

Seientists and others can read about how the
soils formed and how they are classified in
gaqlseﬁtion “Formation and Classification of the

oils.

Neweomers in Chaves County, Southern Part,
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 county given in the
section, “Environmental Features That Affect
Soil Use in the Survey Area.”
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SOIL SURVEY OF CHAVES COUNTY,
NEW MEXICO, SOUTHERN PART

By Mux V. Hodson, Thomas E. Calhoun, Clement L. Chastain, Leroy W. Hacker, Warren G. Henderson, and Clarence I Seagraves,
Soil Conservation Serviee

United States Department of Agriculture, Soil Conservation Service, and United States Department of the Interior, Burean of Land
Management, in cooperation with New Mexico Agricultural Experiment Station

CHA\"HS COUNTY, SOUTHERN PART, is in the
southeastern part of New Mexico (see illustration
on facing page). The area has a total of 2,023,471 acres
or 3,162 square miles. Roswell, the county seat, has a
population of about 39,000. Dexter and Hagerman are
18 and 21 miles south of Roswell, respectively. Lake
Arthur is 32 miles south of Roswell.

The Pecos River runs through the central part of the
survey area from north to south. The Rio Hondo and
Rio Felix drain into the Pecos River from the west. The
Rio Penasco runs through the southwestern part from
west to east.

Elevation of the land ranges from 3,200 feetl in the
central part of the area to 6,800 feel in the southwest-
ern part. The eastern edge of the area has an elevation
fnf 4,300 to 4.400 feet. The elevation at Roswell is 3,612

eet.

About 5 percent of the area, approximately 90,000
acres, is used for irrigated crops. Most of the cropland
is in the central part of the area and west of the Pecos
River. Cotton, alfalfa, sorghum, corn, small grain, and
some specialty crops such as pecans are grown.

Chaves County, Southern Part, is covered by three
Natural Resource Conservation Districts, These are the
Chaves District, the Hagerman-Dexter District, and
the Upper Penasco District. The districts were organ-
ized to help farmers and ranchers to effectively control
water erosion, soil blowing, overgrazing, and the inva-
sion of brush and noxious weeds. The need to increase
the number of watering places for livestock and to con-
serve irrigation water was also recognized.

Chaves County, Southern Part, has a history of de-
veloping its resources. Agriculture is the main resource.
0il and gas fields are in the southeastern part, caliche
can be found in most of the area, and gypsum deposits
are in the central part. Gravel sources are common
along the Rio Hondo.

One of the first soil suiveys made in the United
States was made in the Pecos Valley in 1899, This early
soil survey covered an area in the vicinity of the Pecos
River from Carlsbad north to Roswell. Then in 1933,
the Bureau of Chemistry and Soils of the Department
of Agrieulture published another soil survey entitled
“Soi] Survey of the Roswell Area.”” This survey covered

the irrigated land just north of Roswell and southward
to the Lake Arthur area.

How This Survey Was Made

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

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nmearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. The soil series and the sotl
phase are the categories of soil classification most used
in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Most soil series are named for a town
or other geographic feature near the place where a soil
of that series was first observed and mapped. Reakor
and Reeves, for example, are the names of two soil
series. All the soils in the Uniled States having the
same series name are essentially alike in those charae-
teristics that affect their behavior in the undisturbed
landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteris-
tic that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases, The
name of a soil phase indicates a feature that affects

1



2 SOIL SURVEY

management. For example, Reakor loam, 0 to 1 percent
slopes, is one of several phases within the Reakor
series,

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

A mapping unit consists of all the areas shown on a
s0il map that are identified by the same symbol. On
most maps detailed enough to be useful in planning the
management of farms and fields, a mapping unit is
nearly equivalent to a soil phase. It is not exactly equiv-
alent, because it is not practical to show on such a map
all the small, scattered bits of soil of some other kind
that have been seen within an area that is dominantly
of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two
such kinds of mapping units are shown on the soil map
of Chaves County, Southern Part; soil complexes and
so0il associations.

A s0i1l complex consists of areas of Lwo or more soils,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex contains some of each of the two or more
dominant soils, and the pattern and relative proportions
are about the same in all aveas. Generally, the name of
a soil complex consists of the names of the dominant
soils, joined by a hyphen. Berino-Pintura complex is an
example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually on
the soil map but are shown as one unit because the time
and effort of delineating them separately cannot be
Justified. There is a considerable degree of uniformity
in pattern 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. Reeves-Holloman association
is an example,

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil
series, These places are shown on the soil map and are
described in the survey, but they are called miscella-
neous areas and are given descriptive names. Gypsum
{;m(}: is & miscellaneous area in Chaves County, Southern

Art.

While a soil survey is in progress, soil scientists take
soil samples needed for laboralory measurements and
for engineering tests, Laboratory data from the same
kind of soil in other places are also assembled. Data on
vields 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 marn:ge-
ment 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 ficlds for onsite disposal of sewage fail on a given

kind of soil, and they relate this to the slow permeabil-
ity of the soil or its high water table. They see that
streets, road pavements, and foundations for houses are
cracked on a named kind of soil and they relate this
failure to the high shrink-swell potential of the soil
material, Thus, they use observation and knowledge of
soil properties, together with available research data,
to predict limitations or suitability of soils for present
and potential uses.

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

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in the Chaves
County, Southern Part, survey area. A soil association
is a landscape that has a distinctive proportional pat-
tern 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 oceur
in another, but in a different pattern.

A map showing soil associations is useful to peaple
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
general guide in managing a watershed, a1 wooded tract,
or a wildlife area, or in planning engineering works,
recreational facilities, and community developments. It
is not a suitable map for planning the management of a
farm or field, or for selecting the exact loeation of a
road, building, or similar structure, because the soils
in any one association ordinarily differ in slope, depth,
stoniness, drainage, and other characteristics that
affect their management.

The soil associations for the rest of Chaves County
have been published separately (10).!

The soil associations in this survey have been
grouped into six general kinds of landseapes for broad
interpretative purposes. Each broad group and the soil
associations it includes are described in the following
pages.

Deep to Very Shallow, Well Drained, Moderately
Permeable, Level to Hilly Loams and Gravelly
Loams and Gypsum Land; on Uplands

The soils in this group are mostly in the west-central
part of the survey area, at elevations ranging from
3,300 to 4,200 feet. These soils formed under mid and
short grasses, forbs, and sparse shrubs in alluvium in-
fluenced by limestone, gypsum, or both.

! Itu[l:('_numl;-r*l‘s in parentheses refor to References, p. 141.
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1. Reakor-Reeves association
Deep, level to nearly level loams

This association consists of well drained soils that
have slopes of 0 to 3 percent. Vegetation is mainly
burregrass, tobosa, three-awn, black grama, and alkali
sacaton. Elevation ranges from 3,300 to 3,900 feet. The
mean annual precipitation is 10 to 12 inches, and the
mean annual soil temperature is 62° to 65° F. The
frost-free season is 200 to 215 days.

This association makes up about 7 percent of the
survey area. It is about 65 percent Reakor soils and 10
percent Reeves soils. The remaining 25 percent is
mainly Pecos, Atoka, Bigetty, Holloman, Tencee, and
Upton soils.

Reakor soils are deep and level to nearly level. They
have a surface layer of brown and light brown loam.
The subsoil is light brown heavy loam and clay loam.
The substratum is pink clay loam that has a high con-
tent of lime.

Reeves soils are deep and level to nearly level. They
have a surface layer of brown and light brown loam.
The subsoil is light brown clay loam. The upper part of
the substratum is pink clay loam that has a high con-
tent of lime, The lower part is pinkish white loam and
pink elay loam containing many soft masses and crys-
tals of gvpsum.

It is diffieult to predict the occurrence of the Reakor
and Reeves soils by surface features.

Reakor and Reeves soils have a moderate shrink-
swell potential; therefore, they are moderately suited
to community development. Pecos soils are subject to
rare flooding so they are poorly suited to community
development. Pecos soils are suited to earthen stock
tanks. This association is used for grazing, irrigated
crops, community development, watershed, and wild-
life habitat. The main irrigated crops grown are alfalfa,
cotton, grain sorghum, and silage sorghum.

2. Realor-Tencee association

Deep, level Lo nearly level loams and nearly level to hilly
gravelly loams that are very shallow and shallow over
indurated ealiche

This association consists of well drained soils that
have slopes of 0 to 30 percent. Vegetation is mainly
burrograss, three-awn, tobosa, black grama, creosote-
bush, and broom snakeweced. Elevation ranges from
3,300 to 4,200 feet, The mean annual precipitation is
10 to 12 inches, and the mean annual soil temperature
18 62° to 65° F. The frost-free season is 200 to 215 days.

This association makes up about 9 percent of the
survey arex, IL is about 55 percent Reakor soils and 20
percent Tencee soils. The remaining 25 percent is
mainly Atoka, Bigetty, Dev, Pecos, and Upton soils.

Reakor soils are deep and level to nearly level. They
are in depressions, They have a surface layer of brown
and light brown loam. The subsoil is light brown heavy
loam and clay loam, The substratum is pink clay loam
that has a high content of lime.

Tencee soils are very shallow to shallow over indu-
rated caliche. They are nearly level to hilly and are on
ridges. They have a surface layver of vellowish brown
gravelly loam. The subsoil is brown loam. The substra-
tum is brown very gravelly loam. White indurated

caliche is at a depth of 6 to 20 inches. The caliche be-
comes weakly cemented as depth increases and is under-
lain by weakly cemented pebbles and cobhlestones.

Reakor soils have a moderate shrink-swell potential
and are moderately suited to community development.
Tencee soils are very shallow to shallow over indurated
caliche and are poorly suited to community develop-
ment. This association is used for grazing, watershed,
wildlife habitat, community development, and as a
source of crushed caliche.

3. Holloman-Gypsum land-Reeves associalion

Level to gently sloping loams that are very shallow and
shallow over gypsum; Gypsum land; and deep, level to
nearvly level loams

This association consists of well drained soils that
have slopes mainly of 0 to 5 percent, but some slopes
range to 50 percent. Vegetation is mainly burrograss,
tobosa, three-awn, alkali sacaton, and fourwing salt-
bush. Elevation ranges from 3,300 to 3,700 feet. The
mean annual precipitation is 10 to 12 inches, and the
mean annual soil temperature is 62° to 65° F. The frost-
free season is 200 to 215 days.

This association makes up about 4 percent of the
survey area, It is about 40 percent Holloman soils, 30
percent Gypsum land, and 10 percent Reeves soils. The
remaining 20 percent is mainly Russler, Tencee, and
Sotim soils.

Holloman soils are very shallow to shallow over
gypsum and are mainly level to gently sloping. They
are in depressions. They have a surface layver of pale
brown loam. The underlying material is brown, heavy
loam over white and very pale brown gypsum.

Gypsum land consists of exposed gypsiferous bed-
rock and is mostly level to undulating. It is on ridges
and intermingled with Holloman and Reeves soils.

Reeves soils are deep and level to nearly level. They
are in depressions. They have a surface layer of brown
and light brown loam. The subsoil is light brown clay
loam. The upper part of the substratum is pink clay
loam that has a high content of lime. The lower part is
pinkish white and pink clay loam containing many soft
masses and erystals of gypsum.

It is difficult to determine the Reeves and Holloman
soils by surface features.

Reeves soils have moderate shrink-swell potential
and are moderately suited to community development.
Holloman seoils are very shallow to shallow to gypsum
beds and are moderately suited to poorly suited to com-
munity development. Sinkholes are common. This asso-
ciation is used for grazing, wildlife habitat, watershed,
and community development.

Deep, Well Drained and Moderately Well Drained,
Moderately Slowly Permeable, Very Slowly
Permeable, and Moderately Rapidly Permeable,
Level 1o Nearly Level Soils of Various

Textures: on Flood Plains

The soils in this group are along the major drainage-
ayvs at elevations ranging from 3,200 to 4,500 feet.
These soils formed under mid and tall grasses, forbs,
and sparse shrubs in sandy to clayey alluvium that is
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modified by gravel and cobblestones in places. The soils
are rarely to frequently flooded and some soils are
aflected by salts.

4. Bigetly-Dev-Pecos association

Ravely ov frequently flooded, level to nearvly level loams,
cobbly loams, and silty clay loams

This association consists of well drained soils that
have slopes of 0 to 8 percent. Vegetation is mainly
burrograss, tobosa, three-awn, side-oats grama, giant
saeaton, cholla cactus, and mesquite. Native walnut
and desert-willow grow in the stream channels. Eleva-
tion ranges from 3,300 to 4,500 feet. The mean annual
precipitation is 10 to 14 inches, and the mean annual
soil temperature 1s 59° Lo 65° I, The frost-free season
is 190 to 215 days.

This association makes up 3 percent of the survey
area. It is about 35 pereent Bigetty soils, 30 percent
Dev soils, and 20 percent Pecos soils. The remaining
15 percent is mainly Balmorhea, Reakor, Tencee, Ector,
and Lozier soils.

Bigetty soils are deep and level to nearly level, They
are on high areas of flood plaing and are only rarel
flooded. They have a surface layer of dark grayish
brown and dark brown loam. The subsoil 1s dark brown
silty clay loam. The substratum is light brown loam.

Dev soils are deep and level to nearly level. They are
on the lower areas along the streams and arve frequently
flooded. They have a surface layer of dark grayish
brown cobbly loam. The underlying material 1s dark
grayish brown very gravelly loam and very gravelly
sandy loam.

Pecos soils are deep and level to nearly level. They
are on high areas of the flood plains, commeonly in slight
depressions, and are only rarely flooded. They have a
surface layer of dark grayish brown silty clay loam.
The underlying material is brown and light brown silty
clay loam.

The soils of this association are subject to flooding;
therefore, they are poorly snited to dwellings. Bigeitly
and ecos soils are well suited to earthen stock tanks.
This association is used for grazing, irrigated crops,
walershed, wildlife habitat, and community develop-
ment. The main irrigated crops grown on Bigetty and
Pecos soils are alfalfa, cotton, grain sorghum, and silage
sorghum.

5. Glendale-Pecos-Vinton association

Rarely or occasional gj flooded, level fine sandy loams,
silty clay loams, and loamy fine sands

This association consists of well drained soils that
have slopes of 0 to 1 percent. Vegetation is mainly
alkali sacaton, sand dropseed, salteedar, and fourwing
saltbush. Elevation ranges from 3,300 to 3,500 feet.
The mean annual precipitation is 10 to 12 inches, and
the mean annual soil temperature is 62° to 65° F. The
frost-free season is 200 to 215 days.

This association makes up about 2 percent of the
survey area. It is about 35 percent Glendale soils, 30
percent Pecos soils, and 15 percent Vinton soils. The
remaining 20 percent is Balmorhea, Bigetty, Holloman,
and Reeves soils.

Glendale soils are deep and level. They are on high
areas of flood plains and are rarvely flooded. They have a
surface layer of reddish brown fine sandy loam. The
underlying material is light brown very fine sandy loam
over stratified light brown, reddish brown, and dark
gir.-i_visll brown silty clay loam, loamy fine sand, and silty
clay.

Pecos soils are deep and level and are affected by
salts. They are on high areas of flood plains and are
rarvely flooded, They have a surface layver of dark red-
dish gray silty clay loam and reddish brown silty ¢lay.
The underlying material is reddish brown and reddish
gray clay over light reddish brown sandy clay loam.

Vinton soeils are deep and level. They are on the lower
areas dalong streams and are oceasionally flooded, They
have a surface layer of brown loamy fine sand. The
underlying material is stratified reddish vellow, brown,
and light brown fine sand, loamy fine sand, and fine
sandy loam.

This association is used for irrigated crops, grazing,
watershed, and wildlife habitat. The main irrigated
crops grown on Pecos and Glendale soils are alfalfa,
cotton, grain sorghum, and silage sorghum.

Yery Shallow to Shallow, Well Drained.
Moderately Permeable, Nearly Level 1o Very Steep
Cobbly Loams and Gravelly Loams:

on Uplands

The soils in this group are at elevations ranging from
3,400 to 6,800 feet., These soils formed under short
and mid grasses, forbs, and shrubs. They are 4 to 20
inches deep over limestone or indurated caliche.

6. Ector-Lozier-Tencee association

Nearly tevel to hilly cobbly loams and gravelly loams
Hu}rp ;mﬂ 4 to 20 inehes deep over limestone or indurated
catene

This association consists of well drained soils that
have slopes of 0 to 30 percent. Vegetation is mainly
blue grama, black grama, side-oats grama, three-awn,
broom snakeweed, and creosotebush, Elevation ranges
from 3,400 to 5,800 feel. The mean annual precipitation
is 10 to 14 inches, and the mean annual soil tempera-
Eture is 597 to 65° F. The frost-free season is 190 to 215

ays.

This association makes up about 20 percent of the
survey area. It is about 45 percent Ector soils, 20 per-
cent Lozier soils, and 15 percent Tencee soils. The re-
maining 20 percent is minor soils and Rock outcrop,
mostly limestone. The minor soils are mainly Atoka,
Bigetty, Upton, Reakor, and Pecos soils.

Ector soils are very shallow to shallow and nearly
level to hilly. They are on low hills and mostly in the
southern part of the association. They have a surface
layer and underlying material of dark brown cobbly
loam. Fractured limestone is at a depth of 4 to 20
inches,

Lozier soils are very shallow to shallow and gently
undulating to gently rolling. They are on hills and are
mostly in the northern part of the association. They
have a surface layer of brown cobbly loam. The under-
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lving matevial is light vellowish brown cobbly loam.
Fractured bedroek is at i depth of 6 to 15 inches.

Tencee soils are very shallow to shallow and nearly
level to hilly. They are on hills and are mostly in the
northern part of the association. They have a surface
layer of vellowish brown gravelly loam. The subsoil is
brown loam, Indurated caliche is at a depth of 6 to 20
inches,

This association is used for grazing, wildlife habitat,
and watershed.

7. Ector-Rock outerop association
Rolling to hilly cobbly lowms that are 4 to 16 inches
deep over Limestone, and Roek outerop

This association consists of well drained soils that
have slopes of 9 to 30 percent. Vegetation is mainly
blue grama, black grama, side-oats grama, three-awn,
mat muhly, wolftail, rough tridens, Spanish-dagger,
agave, solol, and soaptree yucea. Flevation ranges
from 4,000 to 5,800 feet. The mean annual precipitation
i3 12 to 14 inches, and the mean annual soil temperature
is 59° to 62° F. The frost-free seuson is 190 to 205
days.

This association makes up about 16 percent of the
survey area. It is about 60 percent Ector soils and 25
percent Rock outerop. The remaining 15 percent is
Reakor, Bigetty, Dev, and Pecos soils.

Eetor soils are very shallow to shallow and rolling
to hilly. They have a surface layer and underlying ma-
terial of dark brown cobbly loam. Fractured limestone
is at depths of 6 to 15 inches.

Rock outerop is mostly bare limestone bedrock and
is intermingled with Eetor soils.

This association is used for grazing, watershed, and
wildlife habitat.

8. Deama-Rock oulcrop associalion
Gently undulating to very steep cobbly loams that are
7 to 18 inches deep over limestone, and Rock outerop

This association consists of well drained soils that
have slopes of 1 to 50 percent, Vegetation is mainly blue
grama, black grama, side-oats grama, mountain muhly,
three-nwn, wolftail, one-seed juniper, pinyon pine,
Spanish-dagger, agave, sotol, and yucen. Elevation
anges from 5,600 to 6,800 feet. The mean annual pre-
cipitation is 16 to 18 inches, and the mean annual soil
temperature is 55° to 56° F. The frost-free season is
170 to 185 days.

This association makes up about 9 percent of the
survey area. It is about 70 percent Deama soils and 20
percent Rock outcrop. The remaining 10 percent is
Remunda, Gabaldon, Ancho, Penasco, Shanta, Cuevo-
land, and Pena soils.

Deama soils are very shallow to shallow and gently
undulating to very steep, They have a surface layer of
dark grayish brown cobhly loam and cobbly light clay
lonm. The underlying material is dark brown stony
light clay loam. Fractured limestone is at depths of 7 to
18 inches.

Rock outerop is mostly limestone and is intermingled
with Deama solls.

This association is used for grazing, watershed, and
wildlife habitat,

Deep to Very Shallow, Well Drained, Moderately
Pt!l']'l'll'l:l.lll(.‘ Hllll Ml]lll‘rﬂ.ll;.'l}" Slunly Pl'l'll'll.‘.'ﬂ.']]('..
Level 1o Hilly Cobbly Loams, Gravelly Loams, Silt
Loams and Loams: in High Valleys

The soils in this group are at elevations ranging from
5,500 to 6,200 feet. These soils formed under mid and
short grasses, forbs, and shrubs in alluvium.

9. Penasco-Gabaldon-Ancho association

Deep, level to gently sloping silt loams and loams and
gently wndulating to hilly cobbly loams and gravelly
loams that are 7 to 20 inches deep over indurated
caliche

This association consists of well drained soils that
have slopes of 0 to 30 percent. Vegetation is mainly blue
grama, side-oats grama, three-awn, wolftail, cholla
cactus, soaptree yuceca, one-seed juniper, algerita, and
littleleafl sumac. Elevalion ranges from 5500 to 6,200
feet. The mean annual precipitation is 16 to 18 inches,
and the mean annual soil temperature is 55° to 58° F.
The frost-free season is 170 to 185 days.

This association maukes up about 3 percent of the sur-
vey area. It is about 40 percent Ienasco soils, 30 per-
cent Gabaldon soils, and 10 percent Ancho soils. The
remaining 20 percent is mainly Shanta, Deama, Dev,
Pena, Remunda, and Cuevoland soils,

Penasco soils are very shallow to shallow and gently
undulating to hilly. They are on terraces and fans. They
have a surface laver of dark gravish brown cobbly
and gravelly loam. The underlying material is brown
gravelly loam. Indurated caliche is at depths of T to 20
inches.

Gabaldon soils are deep and level to nearly level. They
are on flood plains. They have u surface layer of dark
grayish brown silt loam. The subsoil is dark brown and
brown silty clay loam. The substratum is brown silt
loam.

Ancho soils are deep and nearly level Lo genlly slop-
ing. They are on valley fans. They have a surface layer
of dark brown loam. The underlying material is brown
and reddish brown clay loam.

Thig association is used for grazing, wildlife habitat,
watershed, and irrigated crops. The main irrigated
crops grown on the Shanta and Gabaldon soils are al-
falfa, grain sorghum, silage sorghum, corn, silage,
barley, pasture, and orchards. Ancho soils are not used
for irrigated crops.

Very Shallow to Shallow, Well Drained, Moderately
Permeable, Level to Gently Undulating Gravelly
Fine Sandy Loams and Gravelly Loams:

on Uplands

The soils in this group are along the eastern side of
the survey area, at elevations of 4,300 to 4,400 feet.
Annual precipitation is 14 to 16 inches. These soils
formed under mid and short grasses, forbs, and sparse
shrubs in gravelly aeolian and alluvial material. They
are underlain by indurated caliche and are strongly
calcareous.
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10. Kimbrough association

Level to gently undulating, gravelly fine sandy loams
and gravelly loams that ave 7 ta 18 inches deep over
mndurated caliche

This association consists of well drained soils that
have slopes of 0 to 3 percent. Vegetation is mainly
blue grama, black grama, side-oats grama, broom snake-
weed, and mesquite. Elevation is 4.300 to 4,400 feet.
The mean annual precipitation is 14 to 16 inches, and
the mean annual soil temperature is 59° to 62° F. The
frost-free season is 190 to 205 days.

This association makes up about 3 percent of the
survey area, It is about 60 percent Kimbrough soils.
The remaining 40 percent is Stegall, Slaughter, and
Sharvana soils and Torriorthents.

Kimbrough soils are very shallow and shallow over
indurated caliche. These soils are nearly level to gently
undulating. They are on low ridges. They have a sur-
face layer of brown gravelly fine sandy loam or gravelly
loam, The underlying material is brown gravelly loam.
White indurated caliche is at depths of 7 to 18 inches.

The soils of this association are used for grazing
and wildlife hahitat.

Deep to Very Shallow, Well Drained to
Excessively Drained, Moderately Slowly
Permeable to Rapidly Permeable,

Level to Rolling Fine Sands, Loamy
Fine Sands, Fine Sandy Loams

and Gravelly Fine Sandy Loams;

on Uplands

The soils of this group are in the eastern part of the
survey area, at elevations ranging from 3,500 to 4,200
feet, These soils formed under mid and tall grasses,
forbs, and sparse shrubs, mostly in sandy or gravelly
acolinn and alluvial sediments.

11.

Deep, level to rolling, rapidly permeable and moder-
alely pernicable fine sands

This association consists of excessively drained and
well drained soils that have slopes of 0 to 15 percent.
Vegetation is mainly sand dropseed, little bluestem,
sand bluestem, sandbur, three-awn, shinnery oak,
yueca, and sand sagebrush. Elevation ranges from 8,500
to 4,100 feet. The mean annual precipitation is 12 to 13
inches, and the mean annual soil temperature is 59° to
617 F. The frost-free season is 190 to 205 days.

This association makes up about 10 percent of the
survey area. It is about 40 percent Roswell soils, 25
percent Faskin soils, and 15 percent Jalmar soils. The
remaining 20 percent is Ima, Simona, and Malstrom
soils and Dune land,

Roswell soils are deep, gently undulating to rvolling,
and rvapidly permeable, They are in hummocky or bil-
lowy areas of deep sands. They have a surfice laver
of light brown fine sand. The underlying material is
pink fine sand.

Faskin soils are deep, level to nearly level, and mod-
erately permeable. They are intermingled with Roswell
soils in depressions. They have a surface layer of brown

Roswell-Faskin-Jalmar assaciation

and strong brown fine sand and loamy fine sand. The
subsoil is yellowish red and red sandy clay loam and
reddish brown clay loam.

Jalmar soils are deep, level to nearly level, and
moderately permeable. They are intermin gled with Ros-
well soils in depressions. They have a surface layer of
brown, reddigh yellow, and vellowish red fine sand and
loamy fine sand. The subsoil is light reddish brown,
heavy loamy fine sand and sandy clay loam.

The soils of this association are used for grazing and
wildlife habitat.

12.  Berino-Pintura-Pajarito association

Deep, level to volling, maoderately permeable to rapidly
permeable fine sandy loams and loamy fine sands

This association consists of somewhat excessively
drained to well drained soils that have slopes of 0 to 15
percent. Vegetation is mainly sand dropseed, black
grama, plains bristlegrass, broom snakeweed, mesquite,
fourwing saltbush, and shinnery onk. Elevation ranges
from 3,400 to 3,900 feel. The mean annual precipitation
is 10 to 12 inches, and the mean annual soil tempera-
ture is 62° to 65° F. The frost-free season is 190 to 215
days.

This association makes up 5 percent of the survey
area. It is about 40 percent Berino soils, 10 percent
Pintura soeils, and 10 percent Pajarito soils, The remain-
ing 40 percent is Cacique, Tencee, Simona. Jal, and
Alama soils and Torriorthents.

Berino soils are level to nearly level and are moder-
ately permeable. They are on low positions. They have
a surface layer of reddish brown fine sandy loam. The
subsoil is reddish brown, yellowish red, and reddish
vellow sandy clay loam. The substratum is pink sandy
clay loam and is strongly influenced by lime.

Pintura soils are undulating to rolling and are rapidly
permeable. They are on the recent, windblown, hum-
mocky deposits. They have a profile of vellowish red
loamy fine sand over red sandy clay loam.

Pajarito soils are level to gently sloping and are
moderately rapidly perme:ble. They are on fans, They
have o surface layver of reddish hrown loamy fine sand
and fine sandy loam. The subsoil is reddish brown fine
sandy loam. The substratum is light red sandy loam
and fine sandy loam.

The soils of this association are used for grazing and
wildlife habitat,

13.

Level to gently volling, moderately permeable and mod-
erately vapidly permeable gravelly fine sandy locms and
fine sandy loams that are 6 to 20 inches deep over in-
durated ealiche; and deep, level to gently sloping,
moderately stowly permeable fine sandy loams

This association consists of well drained soils that
have slopes of 0 to 9 percent. Vegetation is mainly
black grama, blue grama, three-awn, burrograss, bush
muhly, broom snakeweed, yucen, mesquite, and creo-
sotebush. Elevation ranges from 3,400 to 4,200 feet.
The mean annual precipitation is 10 to 12 inches, and
the mean annual soil temperature is 62° to 65° F. The
frost-free season is 200 to 215 days.

This association makes up 9 percent of the survey
area. It is about 40 percent Tencee soils, 20 percent

Tencee-Simona-Sotim association
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Simona soils, and 20 percenl Sotim soils. The remain-
ing 20 percent is Russler, Reeves, Berino, and Hollo-
man s0ils; Gypsum land ; and very steep Torriorthents.

Tencee soils are very shallow to shallow, nearly level
to gently rolling and are moderately permeable, They
are on ridges. They have a surface layer of yellowish
brown gravelly fine sandy loam and a subsoil of brown
gravelly fine sandy loam, White indurated caliche is at
depths of 6 to 20 inches.

Simona soils are very shallow to shallow, level to
undulating, and moderately rapidly permeable. They
are on ridges. They have a surface layer of reddish
vellow fine sandy loam. The subsoil is reddish brown
and light reddish brown fine sandy loam. White indu-
rated caliche is at depths of T to 20 inches.

Sotim soils are deep, level to gently sloping, and
moderately slowly permeable. They are in depressions.
They have a surface layer of reddish brown fine sandy
loam. The subsoil is reddish brown and reddish yellow
%ip;ht clay loam, The substratum is light red light clay
oam.

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

grazing,

Descriptions of the Soils

This section describes the soil series and mapping
units in Chaves County, Southern Part. Kach soil se-
ries is deseribed in detail, and then, briefly, each map-
ping unit in that series. Unless specifically mentioned
otherwise, it is to be assumed that what is stated about
the soil series holds true for the mapping units in that
series. Thus, to get full information about any one map-
ping unit, it is necessary to read both the deseription
of the mapping unit and the description of the soil
series to which it belongs.

An important part of the deseription of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. IEach series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
those who need to make thorough and precise studies
of soils. Color terms are for dry soil unless otherwise
stated. The profile described in the series is represen-
tative of a mapping unit in that series. If the profile
of a given mapping unit is different from the one de-
scribed for the series, the differences are either stated
in deseribing the mapping unit or they are apparent in
the name of the mapping unit.

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

Preceding the nime of each mapping unit is a sym-
bol. This symbol identifies the mapping unit on the de-
tailed soil map. Listed at the end of each deseription
of a mapping unit are the capability unit and range
site in which the mapping unit has been placed. The
page for the deseription of each capability unit, range
site, or other interpretative group can be found by re-
ferring to the “Guide to Mapping Units” at the back
of this survey,

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary at the
end of this survey, and more detailed information
aboul the terminology and methods of soil mapping
can be obtained from the Soil Survey Manual (73).

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 within the sur-
vey areas. 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 is to sep-
arate these soils and give them names. Unless other-
wise noted, the soil reaction was determined with
colorimetric indicators by using soil and water in a
ratio of 1 to 5. If such features as roots, coarse frag-
ments, and carhonates (ealecareous material) are not
mentioned in the description of a horizon, that feature
was absent.

Alama Series

The Alama series consists of deep, well drained soils.
These soils formed in alluvium on flood plains that are
rarely flooded. Slopes are 0 {o 3 percent. Elevation is
3,400 to 3,600 feet. Vegetation is mainly tobosa, buf-
falo grass, vine-mesquite, mesquite, and cactus. The
mean annual precipitation is 10 to 12 inches, and the
mean annual soil temperature is 62° lo 65° F. The
frost-free season is 200 to 215 days.

In a representative profile the surface laver is brown
loam about 3 inches thick. The subsoil is reddish brown
clay loam and silty elay loam about 16 inches thick.
The substratum is stratified reddish brown and light
reddish brown sandy clay loam, silty clay loam, and
loam to a depth of 69 inches or more, The soil profile is
st11':m|gly caleareous and moderalely alkaline through-
out.

Permenbility is moderately slow, and available water
capacity is 11 to 12 inches, Effective rooting depth is
69 inches or more,

This soil is used for grazing, watershed, and wildlife
habitat.

Representative profile of Alama loam, 142 feet west
of road and 0.8 mile south of windmill in sec. 33, T. 12

S,R 28E.:

Al—0 to 3 inches; brown (7.5YR 5/4) loam,
brown (7.5YR 4/4) when moist; weak
fine subangular blocky strueture; slightly
hard, very friable when moist, sticky
and plastic when wet; many very fine
roots; few wvery fine tubular pores;
strongly caleareous; moderately alkaline;
abrupt smooth boundary.

B12—3 to 8 inches; reddish brown (AYR 5/4) clay
loam; wvellowish red (bYR 4/6) when
moist; moderate medium subangular
blocky structure; hard, [riable when
moist, sticky and plastic when wet ; many
very fine roots ; common very fine tubular
pores; strongly caleareous; moderately
alkaline; abrupt smooth boundary.

B22—8 to 19 inches; reddish brown (5YR 5/4)
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TABLE 1l.—Acreage and proportionate extent of the soils

Map symbol

Soil name Acres Pereent
Alama loam e 8,050 0.4
Ancho-FPenageo agsoeiation — o o 8,693 0.4
Atoka loam, 0 to ]l percent slopes - o 1,528 0.1
Atoka loam, 1 to § percent slopes ______ 1,566 0.1
Palmoihed Iomm e s 3,033 0.2
Balmorhea loam, drained e 4,198 0.2
Berino-Cacique assoeiation o ___ 35,222 1.7
Berino-Pintura compleR .o i o 16,374 0.8
Bigetty loam, 0. to 1 percent slopes - .- ... ... . - .. . 10,488 0.5
Bigetty loam, 1 to 3 percent slopes . _ . 1,181 0.1
Bigetty loam, moderately saling oo oo -l 670 ("
Bigetty-Pecos association o o 14,858 0.7
Cuevoland-Ancho association 1,905 0.3
Deama-Rock outerop complex 212 862 10.5
Deama-Remunda  association 10,139 0.
Dune Jand e e 2214 (.
Ector-Rock outerop complex, 0 to 9 percent slopes ______ 180.180 ]
Eetor-Rock outerop complex, 9 to 80 percent slopes 288,582 14,
Fagkin fAne sand i s i e e e et i i B 21,083 i i
Faskin-Malstrom ass00iation — e oo oo 23,123 1
Faskin-Roswell complex ___ . 35,705 1
Gabaldon-Dev asseciation _______________ =i 9,133 0
Glendale fine sandy loam S s S e e e SO 7,349 0
Rl Iy e e T b,261 0
Hollaman - Loanm, thitle BOMIMT . oo o i oo miecii e e i e i 3,693 0
Holloman-Gypsum land complex, 0 to 3 percent slopes ________________ 23,640 1
Holloman-Gypsum land complex, 3 to 5 percent slopes _______ 27.039 1
Holloman-Gypsum land complex, 30 to 50 percent slopes ______________ 7.390 0
Ima fine sandy leam . _____ . .. 10,671 0
TRl AR O o crmses st e S e O S G 2,837 0,
Kimbrough velly loam oo 13,112 ]
Kimbrough-Sharvana complex 3,434 0
Kimbrough-Stegall-Slaughter complex . ___________________________ 36,335 1.
Lugier-Reakor eomplad Soce—m oo e oo paane e oo o o oo 10,549 0.
ey 1 R M T R 1) L S Sy SO e e R SO 89,798 4.
ajarito loamy finesand __________________ ____ . _______ 2,151 1)
Pajarito-Pintura ecomplex ~ el e 18,625 0
Pecom gl dlay Joam e 10,650 0
Pecos silty clay loam, nonsaline, 0 to 1 pereent slopes . ___________ 10,410 0
Pecos silty clay loam, nonsaline, 0 to 3 percent slopes oo 5.648 0
Pecos-Idev association = i 55.046 2.7
Pena-Penasco assoeiation __ 2,739 0.1
Penasco-Ancho assoeciation 16,831 0.8
Penasco-Gabaldon 88S0Ciation — oo e 17,565 0.9
Reakor Sandy DoAR v e s e s et s i S i sl 3,015 0.2
Reakor loam, 0 to 1 percent slopes ___ o 105,799 52
Reakor loam, 1 to 3 percent slopes ________ . 18,335 0.9
Reakor loam, 0 to 3 percent slopes —_________ . .. _____..__ 59,973 3.0
Reakor loam, gravelly subsoil variant oo oo 1,492 0.1
Reakor-Pecos association _.___ . L MR e S e 65,826 a3
Reakor-Tencee association 19,923 1.0
Reeves loam, 0 to 1 percent slopes . _____ . _______________ ek 8,074 0.4
Reeves loam, 1 to 3 pereent slopes . _____ . ___..____ 2,804 0.1
Reeves-Holloman association e 21,985 1.1
Remunda-Penasco association .. 11,984 0.6
Roswell-Jalmar complex . 108,018 e
Russler silty elay loam e 5,052 0.3
] R A T [ e o L e e e UL e S DN U2 L e PR SR O Y 1,993 0.1
Bimona fine sandy Jomm: cocoiimammn vt o e e e 40,975 2.0
soting e sandylemi oo e e e 08,982 1.9
Tencee gravelly sandy loam . 42,704 21
Tencee cobbly roam. b to 30 percent slopes ——— oo 12,320 0.6
Parmtea= Dt omples S e T e e e 65,020 3.2
Tencee-Sotim association oo 45,434 2.8
Torriorthents, very steep .~~~ 14,010 0.7
Uptou-_-\tnka assoeiation ____ . R 46,789 2.3
Vinton-Glendale aseoeiation - ... M 8,867 0.4
DIUNPH i s am i it o e 277 (*)
Intermittent lakes —wcence o o o o ] 1,832 0.1
its o . e e £ B S L S 440 (")
R B o et e oo 1,658 0.1
Total - 3,023,471 100.0

ek abehhRS D DT

! Less than 0.1 percent.
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silty clay loam, reddish brown (5YR 4/4)
when moist; weak prismatic structure
parting to moderate medium subangular
blocks: very hard, firm when moist,
sticky and plastic when wet; common
very fine roots; many very fine tubular
pores; few medium soft masses of lime in
lower part; strongly caleareous; moder-
ately alkaline; clear smooth boundary,

C1—19 to 22 inches; reddish brown (HYR 5/4)
sandy clay loam, reddish brown (5YR
4/4) when moist; weak fine subangular
blocky structure; hard, friable when
moist, sticky and plastiec when wet; com-
mon very fine roots; few very fine tubu-
lar pores: few medium soft masses of
lime: strongly caleareous; moderately al-
kaline; abrupt smooth boundary.

C2ea—22 to 30 inches; reddish brown (5YR 5/4)
silty clay loam, reddish brown (5YR
4/4) when moist; moderate medium
prismatic structure; very hard, firm
when moist, sticky and plastic when wet;
common very fine roots; few very fine
tubular pores; common medium soft
masses of lime; strongly ecalcareous ; mod-
erately alkaline; abrupt smooth bound-
ary.

C3ca—30 to 58 inches; light reddish brown (YR
6/4) silty clay loam, reddish brown (5YR
4/4) when moist: moderate medium sub-
angular blocky structure; hard, friable
when moist, sticky and plastic when wet;
few very fine roots; common very fine
tubular pores; common medium soft
masses of lime; strongly caleareous; mod-
erately alkaline; clear smooth boundary.

C4—58 to 69 inches; light reddish brown (5YR
6/4) loam, reddish brown (5YR 5/4)
when moist ; massive; slightly hard, fri-
able when moist, sticky and plastie when
wet; few very fine tubular pores; strongly
caleareous ; moderately alkaline.

The A horizon has hue of 2.5YR through 7.5YR,
value of 5 or 6 when dry and 3 or 4 when moist, and
chroma of 3 or 4 when dry and moist. The B horizon
has hue of 5YR or 2.5YR, value of 4 or 5 when dry and
moist, and chroma of 3 through 6 when dry and moist.
The C horizon has hue of 5YR or 2.5YR, value of 3
through 5 when moist, and chroma of 4 through 6 when
dry and moist. The C horizon is stratified silty clay
loam, silt loam, loam, or sandy clay loam. Loamy fine
gand and fine sand strata are common below a depth
of 40 inches.

Aa—Alama loam. This level to nearly level soil
oceurs on flood plains and in swales, It is rarely flooded.
Slopes are 0 to 3 percent. Mapped areas are long and
narrow in shape.

Included with this soil in mapping are Pajarito,
Berino, and Pintura soils that make up aboul 5 percent
of the mapped areas. Also included is a soil that is
similar to this Alama soil except it lacks a subsoil; it
makes up about 5 percent of the mapped areas. These

included soils are scattered but generally are along the
outer edges of the mapped areas.

Runoff is medium. The hazard of water crosion is
moderate, and the hazard of soil blowing is slight.

This soil is used for grazing, watershed, and wildlife
habitat.

Nonirrigated capability subclass Vle; range site
Bottomland SD-3.

Ancho Series

The Ancho series consists of deep, well drained soils.
These soils formed in alluvium on valley fans and ter-
races. Slopes are 1 to 5 percent. Elevation is 5,600 to
6,000 feet. Vegetation is mainly blue grama, mat muhly,
ereeping muhly, mountain muhly, cholla cactus, one-
seed juniper, and algerita. The mean annual precipita-
tion is 16 to 18 inches, and the mean annual soil
temperature is 55° to 58 F. The frost-free season is
170 to 185 days.

In a representative profile the surface layer is dark
brown loam about 7 inches thick. The underlying mate-
rial to a depth of 36 inches is brown clay loam, Below
this, it is reddish brown elay loam to a depth of 60
inches or more. The surface layer is slightly caleareous
and the underlying material is moderately calcareous.
The soil is mildly alkaline throughout.,

Permeability is moderately slow, and available water
capacity is 11 to 12 inches. Effective rooting depth is
80 inches or more.

This soil is used for grazing, watershed, and wildlife
habitat.

Representative profile of Ancho loam in an area of
Ancho-Penasco association, 0.9 mile west and 1.1 miles
:;é)uth %f cattleguard in the SEV) of sec. 11, T. 19 S,

.16 E.:

A11—0 to 3 inches; dark brown (10YR 4/3)
loam, dark brown (10YR 3/3) when
moist ; weak fine granular structure ; soft,
very friable when moist, slightly sticky
and slightly plastic when wet; many fine,
very fine. and medium roots; few very
fine tubular pores; slightly calcareous;
mildly alkaline; clear smooth boundary.

A12—3 to 7 inches; dark brown (7.5YR 4/3)
loam, dark brown (7.5YR 3/3) when
moist; weak fine subangular blocky strue-
ture; soft, very friable when moist,
slightly sticky and slightly plastic when
wet; many fine, very fine, medium, and
coarse roots; few very fine tubular pores;
slightly caleareous; mildly alkaline; clear
smooth boundary.

('1—T to 18 inches; brown (7.6YR 5/4) clay loam,
dark brown (7.5YR 4/4) when moist;
weak medium subangular blocky struc-
ture; slightly hard, friable when moist,
sticky and plastic when wet; common
very fine and fine roots; many very fine
tubular pores; few lime filaments; mod-
erately ealeareous; mildly alkaline; elear
smooth boundary.

C2ca—18 to 36 inches; brown (7.5YR 5/4) clay
loam, dark brown (7.5YR 4/4) when
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moist; moderate medium subangular
blocky structure; slightly hard, friable
when moist, sticky and plastic when wet;
common very fine roots; common very
fine tubular pores; common lime fila-
ments; moderately calcareous; mildly
alkaline; clear wavy boundary.

C3ca—36 to 60 inches; reddish brown (5YR 5/3)
clay loam, reddish brown (5YR 4/3)
when moist; weak medium subangular
blocky structure; slightly hard, friable
when moist, sticky and plastic when wet ;
few very fine roots; common fine, very
fine, and medium tubular pores; many
lime filaments; moderately calcareous;
mildly alkaline.

The A horizon has value of 4 or 5 when dry and 2 or
3 when moist, and chroma of 2 or 3 when dry and
moist. The C horizon has hue of 5YR through 10YR,
value of 4 through 6 when dry and 3 through 5 when
moist, and chroma of 2 through 4 when dry and moist.
It is clay or loam and contains few to many lime fila-
ments, A few pebbles are in some horizons in places.

AN—Ancho-Penasco association. This association
occurs in valley fans below hills in limestone areas.
Slopes are 1 to 9 percent. Mapped areas are elongated
in shape and about 200 to 2,000 acres in size.

This association consists of about 60 percent Ancho
loam, 30 percent Penasco cobbly loam, and 10 percent
less extensive soils.

Included with these soils in mapping are Deama,
Pena, Remunda, and Cuevoland soils; areas of soils
that are similar to the Penasco soils except that they
are more than 20 inches deep to indurated caliche; and
areas of soils that are similar to Ancho soils except
that they have a dark brown surface layer thicker than
20 inches. Deama and Pena soils and the soils similar
to Penasco soils are on ridges. Remunda and Cuevoland
soils are in depressional areas in association with
Ancho sails,

The nearly level to gently sloping Ancho soil is in the
depressional areas, It has the profile deseribed as repre-
sentative of the series. The undulating to gently rolling
Penasco soil is on ridges.

For the Ancho and Penasco soils runofl is medium.
The hazard of water erosion is moderate, and the haz-
ard of soil blowing is slight. Gullies are common in
areas of Ancho soils.

This association is used for grazing, wildlife habitat,
and watershed. Ancho soil in nonirrigated capability
subelass Ve, Loamy CP-4 range site; Penasco soil in
nonirrigated capability subelass VIls, Shallow CP—
range site.

Atoka Series

The Atoka series consists of moderately deep, well
drained soils. These soils formed in alluvium on up-
lands. Slopes are 0 to 3 percent, Elevation is 3,300 to
3,900 feet. Vegetation is mainly burrograss, tobosa,
cactus, mormon-tea, mesquite, and broom snakeweed.
The mean annual precipitation is 10 to 12 inches, and
the mean annual soil temperature is 62° to 65° F, The
frost-free season is 200 to 215 days.

In a representative profile the surface layer is light
vellowish brown and light brown loam about 12 inches
thick. The subsoil is brown clay loam about 9 inches
thick. The substratum is light brown clay loam about
T inches thick. Pinkish white indurated caliche is at a
depth of 28 inches. The soil profile is strongly calcare-
ous and moderately alkaline throughout.

Permeability is moderate, and available water ca-
pacity is 4 to 5.5 inches. Effective rooting depth to
indurated ecaliche 1s 20 to 34 inches.

These soils are used for grazing, irrigated crops,
wildlife habitat, watershed, and community develop-
ment.

Representative profile of Atoka loam, 0 to 1 percent
slopes, 0.2 mile south and 0.2 mile west of intersection
of McGaffey and Brown Roads at the northeast corner
of sec. 10, T. 12 8., R. 23 E.:

A11—0 to 3 inches; light yellowish brown (10YR
6/4) loam, yellowish brown (10YR 5/4)
when moist; weak thin platy structure
parting to weak fine granules; soft, very
friable when moist, slightly sticky and
slightly plastic when wel; common very
fine roots; common fine and very fine
tubular pores; strongly calcareous: mod-
erately alkaline; abrupt smooth bound-
ary.

Al2—3 to 12 inches; light brown (7.5YR 6/4)
loam, brown (7.5YR 5/4) when moist:
weak medium subangular blocky struec-
ture; soft, very friable when moist,
slightly sticky and slightly plastic when
wet; common fine roots; common fine and
very fine tubular pores; common worm
casts; strongly calcareous; moderately
alkaline ; abrupt smooth houndary.

B2—12 to 21 inches; brown (7.5YR 5/4) clay
loam, brown (7.5YR 4/4) when moist:
moderate medium  subangular blocky
structure; slightly hard, friable when
moist, slightly sticky and slightly plastic
when wet; common fine roots: common
fine and very fine tubular pores: common
worm casts; many fine lime filaments; 10
percent ealiche pebbles; strongly caleare-
ous; moderately alkaline; clear smooth
boundary.

21 to 28 inches; light brown (7.5YR 6/4)
clay loam, brown (7.5YR 5/4) when
moist; moderate medium subangular
blocky structure; slightly hard, friable
when moist, slightly sticky and slightly
plastic when wet; few fine roots; com-
mon fine and very fine tubular pores: 10
percent caliche pebbles ; strongly caleare-
ous; moderately alkaline; clear wavy
boundary.

C2cam—28 inches; pinkish white (7.5YR 8/2)
indurated ealiche: laminar in the upper
part becoming weukly cemented with
depth.

The depth to indurated ecaliche is 20 to 34 inches.

The A horizon has value of 5 or 6 when dry and 4 or 5
when moist, and chroma of 2 through 1 when dry and

Clea
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moist. The B horizon has value of 5 or 6 when dry and
4 or b when moist, and chroma of 2 through 4 when dry
or moist, It is clay loam or loam and has weak or mod-
erate, fine or medium subangular blocky structure. The
Cea horizon has value of 5 through 7 when dry and
4 through 6 when moist, and chroma of 4 or 5 when
dry and moist. It is clay loam, gravelly clay loam or
gravelly loam and is 10 to 30 percent caliche and lime-
stone pebbles. The Ccam horizon is 2 to 10 inches thick.

AtA—Atoka loam, 0 to 1 percent slopes. This level
soil oceurs on uplands west of the Pecos River. Mapped
areas are rounded in shape and about 5 to 80 acres in
size.

This soil has the profile described as representative
of the series.

Included with this soil in mapping are scattered
areas of Reakor loam, gravelly subsoil variant ; Reakor,
Tencee, and Uplon soils; Atoka loam, 1 to 3 percent
slopes; and small areas of Atoka sandy loams. These
included soils make up about 15 percent of the mapped
areas.

Runoff is medium., The hazard of erosion is slight.

This soil is used for grazing, irrvigated crops, wild-
life habitat, and community development, Irrigated
capability unit 111s—7, nonirrigated capability subelass
Vils; range site Loamy SD-3.

AtB—Atoka loam. 1 to 3 percent slopes. This nearly
level soil occurs on uplands west of the Pecos River.
Mapped areas are elongated in shape and about 5 to 40
acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has depths of about
22 inches to indurated caliche and contains more peb-
bles. The irrigated cropland has generally been hench
leveled. The henches are about 100 feet wide or less.
Small areas of caliche and limestone pebbles and cob-
blestones have been exposed where deep land leveling
culs were made.

Included with this soil in mapping are scattered
areas of Reakor, Upton, and Tenece soils; Atoka loam
that has slopes of 3 to 5 percent; and small areas of
Atoka sandy loams and Reakor loam, gravelly subsail
variant. These included soils make up about 15 percent
of the mapped areas.

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

This soil is used for grazing, irrigated crops, water-
shed, wildlife habitat, and community development.
Irrigated capability unit I1Te-12, nonirrigated capa-
bility subclass VIle; range site Loamy SD-3.

Balmorhea Series

The Balmorhea series consists of deep, somewhat
poorly drained, moderately saline soils that are mod-
erately high in content of gypsum and organic mate-
rial. These soils formed in stratified alluviom on flood
plains. They are rarely flooded. Slopes are 0 to 1 per-
cent. Elevation is 3,300 to 3,700 feet. Vegetation is
mainly alkali sacaton, saltgrass, giant reedgrass,
sedges, rushes, and saltcedar. The mean annual pre-
cipitation is 10 to 12 inches, and the mean annual soil
temperature is 59° to 65 F. The frost-free season is
200 to 215 days.

In a representative profile the surface layer is about
40 inches thick. The upper 19 inches is dark gray and
gray loam and silt loam, The lower 21 inches is very
dark gray silty elay loam. The underlying material to
a depth of 50 inches is gray silty clay. Below this it is
white gvpsiferons fine sandy loam to a depth of 60
inches or more. The soil profile is slightly calcareous
through strongly caleareous, neutral through strongly
alkaline, and moderately saline.

Permeability is moderately slow, and available water
capacity is 6 to 7.5 inches. Effective rooting depth is
60 inches or more,

These soils are used for grazing, wildlife habitat,
irrigated crops, and community development.

Representative profile of Balmorhea loam, drained,
lznl tEl:le NWI4ANW14SEY,SW1, of sec. 4, T. 10 S,, R.

A11—0 to 4 inches; dark gray (10YR 4/1) loam,
dark brown (10YR 3/3) when moist;
weak medium granular structure; soft,
very friable when moist, slightly sticky
and slightly plastiec when wet; many fine
roots; many very fine and fine tubular
pores ; moderately calcareous ; moderately
alkaline; abrupt smooth boundary.

A12—4 to 10 inches ; gray (10YR 5/1) loam, black
(10YR 2/1) when moist; moderate fine
subangular blocky structure; hard, firm
when moist, slightly sticky and slightly
plastic when wet; many fine roots; many
very fine and fine tubular pores; mod-
erately saline; common gypsum and lime
filaments; strongly calcareous; moder-
ately alkaline; clear wavy boundary.

A13—10 to 19 inches; dark gray (10YR 4/1) silt
loam, black (10YR 2/1) when moist;
weak fine granular structure; slightly
hard, very friable when moist, slightly
sticky and slightly plastic when wet;
many fine roots; many very fine and fine
tubular pores; moderately saline; few
fine soft masses of gypsum and lime;
strongly calcareous; mildly alkaline;
clear smooth boundary.

Aldg—19 to 40 inches; very dark gray (N 3/0)
silty clay loam, black (N 2/0) when
moist; weak medium prismatic structure
parting to moderate medium subangular
blocks; very hard, firm when moist, very
sticky and very plastic when wet; many
fine roots; many very fine and fine tubu-
lar pores; moderately saline; few fine
soft masses of gypsum and lime ; strongly
caleareous; neutral; clear wavy bound-
ary.

IICTg—40 to 50 inches; gray (HY 5H/1) silty clay,
dark gray (5Y 4/1) when moist; olive
yvellow mottles (5Y 6/6) and olive (5Y
5/6) moist; moderate medium prismatic
structure; very hard, firm when moist,
very sticky and very plastic when wet;
common fine roots; many very fine tubu-
lar pores; slightly caleareous ; moderately
alkaline; abrupt smooth boundary.
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IT1C2—50 to 60 inches; white (5Y 8/1) gvpsifer-
ous fine sandy loam, light gray (5Y 7/1)
when moist; massive, slightly hard, very
friable when moist; many fine and very
fine tubular pores; strongly calcareous:
moderately alkaline,

The A horizon has chroma of 1 through 3 when dry
and moist. The I1C horizon is stratified elay loam, silty
clay, silty clay loam, silt loam, or loam, Strata of fine
sandy loam or sand are below a depth of 40 inches in
some places.

Ba—Balmorhea loam. This level, somewhat poorly
drained soil oceurs on the flood plains along the Pecos
River and west of it. This soil is rarely flooded. Slopes
are ) to 1 percent. Mapped areas are elongated in shape
and about 10 to 640 acres in size.

This goil has a profile similar to the one described
as representalive of the series, but it has a seasonal
water table within depths of 2 to 4 feet,

Included with this soil in mapping are scattered .

areas of Gypsum land, Pecos, Holloman, Bigetty, and
Glendale soils; and small areas of soils that are similar
to Balmorhea soils except that they have a dark brown
surface layer to a depth of less than 20 inches or they
have a peaty surface layer, The latter soils commonly
have a seasonal water table within 2 to 4 feet of the
surface. These included soils make up about 20 percent
of the mapped areas.

Runoff is slow. The hazard of erosion is slight. The
seasonal watler table may be absent during vears of be-
low mean annual precipitation.

This soil is used for grazing, irrigated crops, and
wildlife habitat. Irrigated capability unit IVw-3, non-
irrigated capability subelass VIw; range site Salt
Meadow SD-3.

Bd—Balmorhea loam. drained. This level soil occurs
on flood plains along the Pecos River and west of it. It
is rarely flooded. Slopes are 0 to 1 percent. Mapped
areas are enlongated in shape and about 10 to 640
acres in size,

This soil has the profile described as representative
of the series.

Included with this seil in mapping are scattered
areas of Balmorhea loam; Balmorhea silty clay loam ;
Holloman, Pecos, Bigetty, and Glendale soils; Gypsum
land; and small areas of soils that are similar to this
Balmorhea soil but have a dark brown surface layer
slightly affected by salt and less than 20 inches thick.
These included soils make up about 20 percent of the
mapped areas.

Runoff is slow. The hazard of erosion is slight. Com-
monly the water table is below a depth of 5 feet during
years of above mean annual precipitation.

This soil is used for grazing, wildlife habitat, irri-
gated crops, and community development. Irrigated
capability unit ITIs-9, nonirrigated capability subclass
Vls; range site Salty Bottomland SD-3.

Berino Series

The Berino series consists of deep, well drained soils.
These soils formed in aeolian and alluvial sediments on
uplands. Slopes are 0 to 3 percent. Elevation is 3,400
to 3,800 feet. Vegetation is mainly three-awn, sand

dropseed, black grama, plains bristlegrass, mesquite,
shinnery oak, and broom snakeweed. The mean annual
precipitation is 10 to 12 inches, and the mean annual
soil temperature is 62° to 65° F. The frost-free season
is 200 to 215 days.

In a representative profile the surface layer is 1 inch
of reddish-yellow loamy fine sand over 6 inches of red-
dish brown fine sandy loam. The upper part of the
subsoil is reddish brown light sandy clay loam about
8 inches thick. The lower part is vellowish red and
reddish yellow sandy clay loam about 32 inches thick.
The substratum is pink sandy clay loam to a depth of
60 inches or more. The soil profile is noncaleareous in
the upper part and slightly to strongly caleareous in the
lower part. It is neutral in the upper part and is mildly
alkaline to moderately alkaline in the lower part.

Permeability is moderate, and available water capae-
ity is 8 to 9.5 inches. Effective rooting depth is 60
inches or more.

These soils are used for grazing and wildlife habitat.

Representative profile of Berino fine sandy loam
in _an_area of Berino-Cacique association in the
NWIASE!) sec. 9, T. 12 S,,R. 28 E.:

A11—0 to 1 inch; reddish yellow (7.5YR 6/6)
loamy fine sand, strong brown (7.5YR
5/6) when moist; single grained; loose
when dry and moist; common very fine
roots; common very fine interstitial
pores; neutral; abrupt smooth boundary.

Al12—1 to 6 inches ; reddish brown (5YR 5/4) fine
sandy loam, reddish brown (5YR 4/4)
when moist; weak medium subangular
blocky structure; soft, very friable when
moist; nonsticky and nonplastic when
wet; common very fine roots; few very
fine tubular pores; neutral ; clear smooth
boundary,

B1—6 to 14 inches; reddish brown (5YR 5/4)
light sandy clay loam, reddish brown
(5YR 4/4) when moist; moderate me-
dium subangular blocky structure; hard,
very friable when moist, slightly sticky
and slightly plastic when wet; few very
fine roots ; many very fine tubular pores;
mildly alkaline; clear smooth boundary.

B21t—14 to 26 inches; yellowish red (5YR 5/6)
sandy clay loam, yellowish red (5YR
4/6) when moist; weak coarse subangu-
lar blocky structure; slightly hard, very
friable when moist, sticky and plastic
when wet; few very fine roots; few very
fine tubular pores; thin patchy clay films
on peds and clay bridging between sand
grains; mildly alkaline: clear smooth
boundary.

B22t—26 to 35 inches; reddish yellow (hYR 6/6)
sandy clay loam, yellowish red (5YR
4/6) when moist; moderate coarse sub-
angular blocky structure; slightly hard,
very friable when moist, sticky and plas-
tic when wet; few very fine roots ; many
very fine and fine tubular pores; thin
patchy clay films on peds, and clay bridg-
ing between sand grains: common lime
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filaments ; slightly ealcareous ; moderately
alkaline; clear smooth boundary.

B23tea—35 to 46 inches; reddish yellow (5YR
6/6) sandy clay loam, yellowish red (5YR
5/6) when moist; moderate coarse sub-
angular blocky structure; hard, very fri-
able when moist, sticky and plastie when
wet; common very fine tubular pores;
thin patchy clay films on peds; common
lime filaments and soft masses of lime;
moderately calearcous; moderately alka-
line; clear wavy boundary,

Cea—46 to 60 inches; pink (5YR 7/4) sandy clay
loam, light reddish brown (YR 6/4)
when moist; massive; hard, friable when
moist, slightly sticky and slightly plastic
when wet; 40 to 50 percent {?issemmated
En;e; strongly calcareous:; moderately al-

aline.

The Bt horizon has hue of 2.5YR or 5YR and chroma
of 4 or 6 when dry and moist. It is sandy elay loam or
heavy fine sandy loam. It has weak to strong coarse
prismatic or weak or moderate medium subangular
blocky structure. The Cca horizon has hue of 10YR or
5YR, value of 6 through 8 when dry and 5 through 7
when moist, and chroma of 3 through 6 when dry and
moist. It is fine sandy loam, sandy clay loam, or clay
loam, The calcium carbonate equivalent of the Cca
horizon is 25 to 80 percent. The Cea horizon is weukly
cemented in places.

BE—Berino-Cacique association. This association
occurs in aeolian and alluvial deposits on uplands east
of the Pecos River. Slopes are 0 to 3 percent. Mapped
areas are elongated in shape and aboul 400 to 4,500
acres in size.

This association consists of about 50 percent Berino
fine sandy loam, 30 percent Cacique loamy fine sand,
and 20 percent less extensive soils.

Included with these soils in mapping are Simona,
Tencee, and Pintura soils; Cacique fine sandy loams;
and small areas of shallow soils that have a surface
layer of loamy fine sand over indurated caliche. Simona
and Tencee soils and the loamy fine sands are on the
ridges. Pintura soils are on the sand hummocks.

The level to nearly level Berino soil is in depressions
and on plane surfaces. The nearly level to gently undu-
lating Cacique soils are generally on ridges. Berino and
Cacique soils have the profiles described as representa-
tive of their respective series.

For the Berino soil runoff is very slow. The hazard
of water erosion is slight, and the hazard of soil blow-
ing is moderate. For the Cacique soil runoff is slow.
The hazard of water erosion is slight. The hazard of
soil blowing is severe; however, a moderate hazard of
soil blowing is common.

This association is used for grazing and wildlife
habitat. Nonirrigated capability subeclass VIle; range
site Sandy SD-3.

Bf—DBerino-Pintura complex. This complex occurs
on severely windblown areas on uplands east of the
Pecos River. Slopes are (0 to 15 percent. Mapped areas
are elongated in shape and about 300 to 2,600 acres in
size.

This complex consists of about 50 percent severely

eroded Berino sandy clay loam, 30 percent Pintura
loamy fine sand, and 20 pereent less extensive soils.

Included with these soils in mapping are Berino fine
siandy loams and Pajarito, Sotim, and Jal soils. These
soils make up about 5 percent of the mapped areas.
The Berino fine sandy loams have a thin surface layer
and are in areas where there is no soil blowing to mod-
erate soil blowing. Pajarito, Sotim, and Jal soils have
had most or all the surface layer removed by soil hlow-
ing. Also included are soils that are similar to Jalmar
soils but are somewhat drier, These soils make up about
15 percent of the mapped areas. They are on hummocks
IES‘T than 4 feet high and are intermixed with Pintura
soils.

The level to nearly level Berino soil is in soil blown
areas and is almost bare of vegetation, It has a profile
that is similar to the one described as representative of
the series, but the surface layer and in some places the
subsoil has been removed by soil blowing. Erosion has
exposed the sandy clay loam subsoil or the strongly
caleareous substratum.

The undulating to rolling Pintura soil 1s on rounded
to oval hummocks about 5 to 50 feet in diameter and
about 4 to 8 feet high. The hummocks are partially
stabilized by brush and sparse grasses (fig. 1). This
soil has the profile described as representative of the
series,

For the Berino soil, runoff is medium ; the hazard of
water erosion is slight, and the hazard of soil blowing
is moderate. For the Pintura soil, runoff is very slow;
the hazard of water erosion is slight, and the hazard of
soil blowing is severs,
~ This complex is used for grazing and wildlife hab-
itat. Nonirrigated capability subelass V1le; Berino soil
in Sandy SD-3 range site, and Pintura soil in Deep
Sand SD-3 range site.

Bigetty Series

The Bigetly series consists of deep, well drained
soils. These soils formed in alluvium on channeled flood
plains, They are rarely flooded. Slopes are 0 to 3 per-
cent. Elevation is 3,300 to 4,500 feet. Vegetation is
mainly burrograss, tobosa, three-awn, black grama,
vine-mesquite, mesquite, and cholla cactus. The mean
annual precipitation is 10 to 14 inches, and the mean
annual soil temperature is 59° to 65° F, The frost-free
season is 190 to 215 days.

In a representative profile the surface layer is dark
grayish brown and dark brown loam about 11 inches
thick. The subsoil is dark brown silty clay loam about
12 inches thick. The substratum is light brown loam to
a depth of 60 inches or more. The soil profile is moder-
ately caleareous and moderately alkaline throughout.

Permeability is moderately slow, and available water
capacity is 11.5 to 12.5 inches. Effective rooting depth
is 60 inches or more.

These soils are used for grazing, irrigated crops.
gémtununity development, watershed, and wildlife hab-
itat.

Representative profile of Bigetty loam, 0 to 1 percent
slopes, 560 feet east and 0.4 mile north of the south-
west corner of see. 13, T, 11 8, R. 23 E.:

Al11—0 to 3 inches; dark grayish brown (10YR
4/2) loam, very dark grayish brown
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Figure 1.—Mesquite, fourwing salthush, shinnery oak, and broom snakewced on Berino-Pintura complex, The brush has partially
stabilized the hummocks of Pintura soils that were formed by sand blown from the Berino soils,

(10YR 3/2) when moist; moderate very
thin platy structure; soft, very friable
when moist, slightly sticky and slightly
plastic when wet; many fine and very
fine roots; common very fine tubular
pores ; moderately calcareous ; moderately
alkaline; abrupt smooth boundary.

Al12—-3 to 11 inches; dark brown (10YR 4/3)

loam, dark brown (10YR 3/3) when
moist; weak fine subangular blocky strue-
ture; slightly hard, very friable when
moist, slightly sticky and slightly plastic
when wet; few very fine roots; common
very fine tubular pores; moderately cal-
careous; moderately alkaline; clear
smooth boundary.

B2—11 to 23 inches ; dark brown (10YR 4/3) silty

C1

clay loam, dark brown (10YR 3/3) when
moist ; weak fine subangular blocky struc-
ture; slightly hard, very friable when
moist, sticky and plastic when wet; few
very fine roots: many very fine tubular
pores; few lime filaments; moderately
caleareous; moderately alkaline; gradual
smooth boundary,

23 to 41 inches; light brown (7.5YR 6/4)

loam, brown (7.5YR 5/4) when moist:
massive; slightly hard, very friable when
moist, slightly sticky and slightly plastic
when wet ; few very fine roots : many very
fine tubular pores; few lime filaments in
upper part; moderately calcareous; mod-
erately alkaline; gradual smooth bound-
ary.

C2—41 to 60 inches; light brown (7.5YR 6/4)
loam, brown (7.5YR 5/4) when moist;
massive ; slightly hard, very friable when
moist, slightly sticky and slightly plastic
when wet ; many very fine tubular pores;
i1_1{;derzllely calcareous; moderately alka-
ine.

The A horizon has value of 4 or 5 when dry and 2 or
3 when moist. The B horizon has hue of 10YR or T.0YR
when dry and moist, value of 4 or 5 when dry and 3 or
4 when moist, and chroma of 2 or 3 when dry and
moist. It is silty elay loam, elay loam, or loam, The C
horizon has hue of 10YR or 7.5YR, value of 4 through
6 when dry and 4 or 5 when moist, and chroma of 2
through 4 when dry and moist. Above a depth of 40
inches it is loam, clay loam, silt loam, and silty clay
loam, and it is stratified in many places. Below a depth
of 40 inches it ranges from silty clay lonm to fine sandy
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loam. Strata of gravelly and cobbly loam are in some
areas at a depth of 5 feet or more, ‘

BgA—Bigetty loam, 0 to 1 percent slopes. This level
soil occurs on channeled flood plains of the Rio Hondo,
Berrendo Creek, Rio Felix and minor drainageways.
It is rarely flooded. Mapped areas are elongated in
shape and about 80 to 2,500 acres in size.

This soil has the profile deseribed as representative
of the series.

Included with this soil in mapping are scattered
areas of silty clay loam, Pecos nonsaline and Reakor
soils and areas of stratified medium and coarse tex-
tured soils adjacent to the stream channels. These in-
clusions make up about 10 percent of the mapped
areas.

Runoff is slow. The hazard of erosion is slight. A few
areas next to the stream channels are commonly
flooded. The flooded areas support a stand of giant
sacaton,

This soil is used for irrigated crops, grazing, com-
munity development, and wildlife habitat. Most areas
used for community development are protected from
flooding. Irrigated capability class I, nonirrigated capa-
bility subelass Vle; range site Loamy SD-3.

BgB—Bigetty loam, 1 to 3 percent slopes. This
nearly lever soil occurs adjacent to channeled flood
plains of the Rio Hondo, Berrendo Creek, Rio Felix,
and minor drainageways, Mapped areas are narrow
and elongated in shape and allinut 10 to 380 acres in
size,

Included with this soil in mapping are scattered
areas of Bigetty loam, 0 to 1 percent slopes, Pecos silty
clay loam, nonsaline, and Reakor soils. These included
soils make up about 5 percent of the mapped areas.

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

This soil is used for grazing, irrigated crops, water-
shed, and wildlife habitat. The irrigated cropland is
mostly bench leveled to a width of about 100 feet or
less. Irrigated capability unit 1le-6, nonirrigated capa-
bility subelass Vle; range site Loamy SD-3.

Bh—DBigetty loam, moderately saline. This level soil
oceurs on channeled flood plains west of the Pecos
River. It is rarely flooded. Slopes are 00 to 1 percent.
Mapped areas are rounded or elongated in shape and
abont 60 to 300 acres in size.

This soil has a profile similar to the one described
as representative of the series, but it is moderately
saline and gypsum oceurs as crystals, splotches, or fila-
ments in most layers in the profile. Some layers have
high accumulations of lime and gypsum. The vegetation
is predominately alkali sacaton.

Included with this soil in mapping are scattered
areas of Balmorhea and Pecos soils and Bigetty loam,
0 to 1 percent slopes that make up about 5 percent of
the mapped areas. Also included are small areas of
strongly saline Bigetty soils.

Runoff is slow. The hazard of erosion is slight. Avail-
able water capacity is 7 to 9.5 inches,

This soil is used for irrigated crops, grazing, and
wildlife habitat. Irrigated capahility unit 111s-9, non-
irrigated capability subclass V1Is; range site Salt Flats
SD-3.

BP—DBigetty-Pecos association. This association oc-
curs on the L’{lilll]‘lell’.‘l,! flood plains of the Rio Hondo

and Rio Felix. It is rarely flooded. Slopes are 0 to 1
percent. Mapped areas are generally narrow, and as
much as several miles long, and are about 80 to 3,000
acres in size.

This association consists of about 60 percent Bigetty
loam and silt loam, 20 percent Pecos silty clay loam,
nonsaline, and 20 percent less extensive soils.

Included in mapping are Reakor and Dev soils and
areas of stratified medium and coarse textured soils
adjacent to the stream channels. Reakor soils are along
the nuter boundaries of the mapped areas. Dev soils are
adjacent to the stream channels and are commonly
flooded.

The Bigetty soils have a profile similar to the one
deseribed as representative of the series, but some areas
have a surface layer of silt loam,

The level Pecos soil is in slight depressions. It has a
profile similar to the one deseribed as representative
of the series, but it is brown, nonsaline, and moderately
alkaline throughout.

Runoff is slow, and the hazard of erosion is slight.
A few areas along the stream channel are commonly
flooded. These flonded areas support a stand of giant
sacaton.

This association is used for grazing and wildlife
habitat. Bigetty soil in nonirrigated capability subclass
Vie, range site Loamy SD=3; ecos soil in nonirrigated
capability subclass Vs, range site Bottomland SD-3.

Cacique Series

The Cacique series consists of moderately deep, well
drained soils. These soils formed in aeolian and alluvial
sediment on uplands. Slopes are 0 to 3 percent. Eleva-
tion is 3,400 to 3,800 feet. Vegetation is mainly three-
awn, sand dropseed, black grama, plains bristlegrass,
mesquite, shinnery oak, yucca, and broom snakeweed.
The mean annual precipitation is 10 to 12 inches, and
the mean annual soil temperature is 62° to 65° F. The
frost-free season is 200 to 215 days. Cacique soils are
mapped only in association with Berino soils.

In a representative profile the surface layer is red-
dish yellow and reddish brown fine sand and loamy fine
sand about 9 inches thick. The upper part of the sub-
soil is yellowish red loamy fine sand about 7 inches
thick. The lower part of the subsoil is yellowish red
sandy clay loam about 13 inches thick. Pinkish white
indurated caliche is at a depth of 29 inches, The soil
profile is noncaleareous and mildly alkaline in the sur-
face layer and noncaleareous to moderately ealeareous
an_cll mildly alkaline to moderately alkaline in the sub-
soil.

Permeahility is moderate, and available water capac-
ity is 3 to 5 inches. Effective rooting depth to indurated
caliche is 20 to 40 inches.

This soil iz used for grazing and wildlife habitat.

Representative profile of Cacique loamy fine sand in
an area of Berino-Cacique association, 45 feet north
and 0.4 mile west of road intersection at the northeast
C%I'Eel' of the SEV{SELSE,, see. 23, T. 15 8., R.
oy i .

A11—0 to 8 inches: reddish vellow (5YR 6/6) fine
sand, yellowish red (AYR 5/6) when
moist : single grained ; loose when dry and
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moist; many fine and very fine rools;
many very fine interstitial pores; mildly
alkaline ; abrupt wavy boundary.

Al12—3 to 9 inches; reddish brown (5YR 5/4)
loamy fine sand, reddish brown (5YR
4/4) when moist; massive ; soft, very fri-
able when moist, nonsticky and nonplas-
tie when wet; many fine and very fine
roots; many very fine interstitial pores;
mildly alkaline; clear smooth houndary.

B1—9 to 16 inches; yellowish red (58YR 5/6)
loamy fine sand, yellowish red (5YR
4/6) when moist; weak coarse prismatic
structure ; soft, very friable when moist,
nonsticky and nonplastic when wet;
many fine and very fine roots; few very
fine tubular pores; mildly alkaline; clear
smooth houndary.

B21t—16 to 20 inches; yellowish red (AYR 5/6)
sandy clay loam, yellowish red (5YR
4/6) when moist ; weak coarse prismatic
structure; slightly hard, very friable
when moist, slightly sticky and slightly
plastic when wet; many fine and very fine
roots; common very fine tubular pores;
patchy clay films on peds and clay bridg-
ing between sand grains; mildly alkaline;
clear smooth boundary.

B22t—20 to 25 inches; yellowish red (5YR 5/6)
sandy clay loam. vyellowish red (5YR
4/6) when moist, weak coarse prismatie
structure; slightly hard, very friable
when moist, slightly sticky and slightly
plastic when wet; many fine and very fine
roots; common very fine tubular pores;
patchy clay films on peds and clay bridg-
ing between sand grains ; slightly calcare-
ous: moderately alkaline; abrupt wavy
boundary.

ITB3tea—25 fo 29 inches; yellowish red (5YR
H/6) very gravelly sandy clay loam, yel-
lowish red (YR 4/6) when moist, mas-
sive; slightly hard, very friable when
moist, slightly sticky and slightly plastic
when wet; common fine and very fine
roots; b0 percent caliche pebbles: moder-
ately calcareous; moderately alkaline,

IICcam—29 inches; pinkish white (7.5YR 8/2)
moist, indurated ecaliche with laminar
surface; becoming strongly to nonce-
mented with depth.

Depth to indurated caliche is 20 to 40 inches. The
A horizon has hue of 7.5YR or 5YR, value of 4 through
6 when dry and 3 through 5 when moist. The B2t hori-
zon has hue of 2.5YR or 5YR, value of 4 or 5 when
dry, 3 or 4 when moist, and chroma of 5 or 6 when dry
and moist. The Bt horizon has weak or moderate coarse
prismatic and weak or moderate medium subangular
blocky structure. The B2t horizon is sandy clay loam
or heavy fine sandy loam.

Cuevoland Series

The Cuevoland series consists of deep, well drained
soils. These soils formed in alluvium on valley fans and

terraces. Slopes are 1 to 3 percent. Elevation is 5,800
to 6,000 feet. Vegetation is mainly blue grama, mat
muhly, mountain muhly, one-seed juniper, algerita,
cholla cactus, and yueca. The mean annual precipita-
tion is 16 to 18 inches, and the mean annual soil tem-
perature is 55° to 58° F. The frost-free season is 170
to 185 days.

In a representative profile the surface layer is brown
and dark brown loam about 8 inches thick, The subsoil
13 brown loam and heavy loam ahout 18 inches thick.
The substratum is pink clay loam to a depth of 60
inches or more. The soil profile is slightly caleareous to
strongly calcareous. The surface layer and subsoil are
moderately alkaline and the substratum is moderately
alkaline and strongly alkaline.

Permeability is moderate, and available water capac-
ity is 10 to 12 inches. Effective rooting depth is 60
inches or more.

This soil is used for grazing, wildlife habitat, and
walershed.

Representative profile of Cuevoland loam in an area
of Cuevoland-Ancho association in the NWI4NW1,
sec. 7, T. 20 S, R. 16 E.:

A11—0 to 1 inch; brown (10YR 5/3) loam, dark
brown (10YR 4/3) when moist; weak
fine granular strueture; slightly hard,
very friable when moist, slightly sticky
and slightly plastic when wet; many fine
and very fine roots; many very fine tubu-
lar pores; slightly caleareous; mildly al-
kaline ; abrupt smooth boundary.

A12—1 to 8 inches; dark brown (10YR 4/3) loam,
dark brown (10YR 3/3) when moist;
moderate fine subangular blocky struc-
ture; sli'ght:l',r hard, very friable when
moist, slightly sticky and slightly plastic
when wet; many very fine and fine roots;
many very fine tubular pores; slightly
calcareous; moderately alkaline; abrupt
smooth boundary.

B21—8 to 13 inches; brown (7.5YR 4/4) loam,
dark brown (7.5YR 3/4) when moist;
moderate fine subangular blocky struec-
ture; slightly hard, very friable when
moist, slightly sticky and slightly plastic
when wet; common very fine and fine
roots; common very fine tubular pores;
few lime filaments; moderately caleare-
ous; moderately alkaline; clear smoolh
boundary.

B22—13 to 26 inches; brown (7.5YR 5/4) heavy
loam, brown (7.5YR 4/4) when moist;
moderate medium subangular blocky
strueture ; hard, very friable when moist,
slightly sticky and slightly plastic when
wet; common very fine roots; common
very fine tubular pores; few lime fila-
ments; strongly calcareous; moderately
alkaline; abrupt smooth boundary.

Clea—26 to 43 inches; pink (7.5YR 8/4) clay
loam, pink (7.5YR 7/4) when moist,
massive; hard, (riable when moist, sticky
and plastic when wet; few very fine
roots; common very fine tubular pores:
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disseminated lime; strongly calcareous;
strongly alkaline; clear wavy boundary.

C2ca—43 to 60 inches; pink (7.5YR 7/4) clay
loam, light brown (7.5YR 6/4) when
moisl; massive, hard, very friable when
moist, slightly sticky and plastic when
wet: many very fine tubular pores; dis-
seminated lime; strongly calcareous;
moderately alkaline.

The depth to the Cea horizon is 19 to 34 inches. The
A horizon has hue of 7.5YR or 10YR and chroma of
2 or 3 when dry and moist. The B horizon has hue of
7.5YR or 10YR when dry and moist, value of 4 through
6 when dry, and chroma of 2 through 4 when dry and
moist. It is loam or clay loam and has weak or moder-
ate fine or medium subangular blocky structure. The C
horizon has wvalue of 6 through & when dry and 4
through 8 when moist, and chroma of 4 or 5 when dry
and moist. The Cea horizon is loam or clay loam. The
caleium ecarbonate equivalent of the Cca horizon is 30
to 50 percent. A few pebbles are in some profiles.

CA—~Cuevoland-Ancho association. This association
occurs in the southwestern part of the survey area on
valley fans below hills in limestone uplands. Slopes are
1 to 9 percent. Mapped areas are elongated in shape
and about 300 to 700 acres in size.

This association consists of about 45 percent Cuevo-
land loam, 20 percent Ancho loam, 15 percent Pena
cobhly loam, and 20 percent less extensive soils.

Included with these soils in mapping are Penasco,
Deama, Gabaldon, and Remunda soils and Rock out-
crop. Penasco soils and Rock outerop are on ridges and
(Gabaldon soils are on the flood plains. Remunda soils
are on valley fans,

The nearly level Cuevoland soil is on valley fans. It
has the profile deseribed as representative of the series.

The nearly level Ancho soil is on valley fans. The
undulating to gently rolling Pena soil is on ridges, It
has a profile that is similar to the one described as re-
presentative of the series, but it has a surface layer of
cobbly loam.

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight.
Gullies are few,

This association is used for grazing, wildlife habitat,
and watershed. Nonirrigated capability subclass Vie;
Cuevoland and Ancho goils in Loamy CP-4 range site,
Pena soil in Hills CP—4 range site.

Deama Series

The Deama series consists of very shallow and shal-
low, well drained soils. These soils formed in cobbly
residual materials on limestone hills, Slopes are 1 to 50
percent, Elevation is 5,600 to 6,800 feet. Vegetation is
mainly blue grama, black grama, side-oats grama,
mountain muhly, three-awn, wolftail, one-seed juniper,
pinyon pine, Spanish-dagger, agave, sotol, and yucea,
The mean annual precipitation is 16 to 18 inches, and
the mean annual soil temperature is 55° to 56° F. The
frost-free season is 170 to 185 days.

In a representative profile the surface layer is dark
grayish brown cobbly loam and cobbly light clay loam
about 8 inches thick. The underlying material is dark

brown stony light clay loam about 7 inches thick. Frac-
tured limestone bedrock is at a depth of 15 inches. The
surface layer is moderately calcareous and the under-
lying material is strongly caleareous. The soil is moder-
ately alkaline throughout.

Permeability is moderate, and available water capae-
ity is 1.5 to 2 inches. Effective rooting depth to lime-
stone bedrock is 7 to 18 inches.

These soils are used for grazing, watershed, and
wildlife habitat.

Representative profile of Deama cobbly loam in
an area of Deama-Rock outerop complex in the
NWINEVNWI4 of sec. 7, T. 16 S., R. 17 E.:

A11—0 to 2 inches: dark grayish brown (10YR
4/2) cobbly loam, very dark grayish
brown (10YR 2/2) when moist; weak
fine granular structure; slightly hard,
very friable when moist, slightly sticky
and plastic when wet; many very fine
roots: common very fine tubular pores;
30 percent cobblestones, stones, and
gravel; moderately ecalcareous; moder-
ately alkaline; abrupt smooth boundary.

Al2ca—2 to 8 inches; dark grayish brown (10YR
4/2) cobbly light clay loam; very dark
grayvish brown (10YR 3/2) when moist;
weak fine subangular blocky structure;
slightly hard, very friable when moist,
slightly sticky and plastic when wet;
many very fine roots; common very fine
tubular pores; 35 percent cobblestones,
pebbles, and stones coated with lime on
all surfaces: moderately calcareous; mod-
erately alkaline; clear wavy boundary.

Cea—8 to 15 inches: dark brown (10YR 4/3)
stony light clay loam, dark brown (10YR
3/3) when moist; weak fine subangular
blocky structure; slightly hard, very fri-
able when moist, slightly sticky and plas-
tic when wet; common very fine roots;
few very fine tubular pores; 45 percent
stones, cobblestones, and pebbles coated
with lime on all surfaces and some lime
pendants on the under sides; strongly
caleareous; moderately alkaline; abrupt
wavy boundary.

R—15 inches; fractured limestone.

Cobblestones, stones, and pebbles cover 70 to 80 per-
cent of the soil surface, The depth to bedrock varies
from 7 to 18 inches. The A horizon has hue of 10YR
or 7.5YR when dry and moist, value of 4 or 5 when dry
and 2 or 3 when moist, and chroma of 2 or 3 when dry
and moist. The Cca horizon has hue of 10YR or 7.5YR
when dry and moist, value of 3 or 4 when dry and 2 or
3 when moist, and chroma of 2 or 3 when dry and
moist. It is silt loam, loam, or light clay loam. The pro-
file is 35 to 80 percent cobblestones, pebbles, and stones.

De—Deama-Rock outerop complex. This complex
occurs on the limestone hills along the Chaves, Otero,
and Lincoln county lines. Slopes are 1 to 50 percent.
Mapped areas are rounded or elongated in shape and
about 600 to 17,000 acres in size,

This complex consists of about 70 percent Deama
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stony loam, 20 percent Rock outcrop, and 10 percent
less extensive soils.

Included in mapping arve very steep Deama soils,
areas of Remunda, Ancho, Penasco, Pena, Cuevoland
soils, and areas of a soil that is similar to Remunda
soils except that it is dark brown to a depth of more
than 20 inches. These included soils oceur on the ter-
races, fans, and flood plains in the numerous narrow
valleys. Also included are areas of soils that are similar
to Deama soils except that they lack a layer of lime
accumulation. These soils are at a higher elevation
than that of the Deama soils.

The gently undulating to steep Deama soil has the
profile deseribed as representative of the series.

For the Deama soil, runoff is medium or rapid; the
hazard of water erosion is moderate, and the hazard of
soil blowing is slight. For Rock outerop, runoff is rapid.
Gullies are common in the soils on the fans and flood
plains of the narrow valleys,

This complex is used for grazing, walershed, and
wildlife habitat. Nonirrigated capability subclass VIls;
Deama soil in Limestone Hills CP—4 range site, Rock
outcrop not assigned to a range site.

DR—Deama-Remunda association. This association
occurs on low limestone hills and in valleys along the
Chaves and Otero county line. Slopes are 0 to 9 percent.
Mapped areas are few, rounded, and elongated in
shape and ahout 1,000 to 2,000 acres in size.

This association consists of ahout 65 percent Deama
cobbly loam, 30 percent Remunda loam, and 5 percent
less extensive soils.

Included with these soils in mapping are areas of
Deama stony loam that has slopes of 9 to 50 percent,
Rock outerop, and some areas of soils that are similar
to the Remunda soils except that they are underlain
by bedrock at depths of 20 to 40 inches. The Rock out-
crop is on low limestone hills and is intermixed with
the Deama soil. The soils similar to Remunda soils are
nearly level and are in the valleys.

The gently undulating to gently rolling Deama soil
15 on low limestone hills. It has a profile similar to the
one described as representative of the series, but it has
a dark brown surface layver,

The nearly level to gently sloping Remunda soil is in
the valleys. It has the profile described as representa-
tive of the series.

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight. A
few gullies are in areas of Remunda soils.

This association is used for grazing, wildlife habitat,
and watershed. Deama soil in nonirrigated capability
subelass VIIs, Shallow CP—4 range site. Remunda soil
in nonirrigated capability subclass VIe, Loamy CP-4
range site.

Dev Series

The Dev series consists of deep, well drained soils.
These soils formed in gravelly and cobbly stratified
alluvium on flood plains. They are frequently flooded.
Slopes are 0 to 3 percent. Elevation is 3,300 to 5,000
feet. Vegetation is mainly tobosa, three-awn, black
grama, side-oats grama, giant sacaton, apache-plume,
cuactus, native walnut, and desert-willow. The mean an-

nual precipitation is 10 to 12 inches, and the mean
annual soil temperature is 59° to 62° F, The frost-free
season is 190 to 215 days. Dev soils in this survey area
are mapped only in association with Gabaldon and
Pecos soils.

In a representative profile the surface layer is dark
grayish brown cobbly loam about 7 inches thick. The
underlying material to a depth of 22 inches is dark
grayish brown very gravelly loam. Below this, it is
dark grayish brown very gravelly sandy loam to a
depth of 60 inches or more. The soil profile is moder-
ately caleareous and moderately alkaline throughout,

Permeahility is maoderately rapid, and available
water capacity is 4 to 6 inches. Effective rooting depth
is 60 inches or more.

These soils are used for grazing, watershed, and
wildlife habitat.

Representative profile of Dev cobbly loam in an area
of Pecos-Dev association, 600 feet east of the road
where it crosses the Rio Felix in the NW14NE1; sec.
12, T.16 5., R. 19 E.:

Al1—0 to 7 inches; dark grayish brown (10YR
4/2) cobbly loam, very dark grayish
brown (10YR 3/2) when moist; weak
fine granular structure; slightly hard,
very friable when moist, slightly sticky
and slightly plastic when wet ; many very
fine roots; few very fine tubular pores;
30 percent gravel and 5 percent cobble-
stones; moderately calcareous; moder-
ately alkaline; gradual wavy boundary.

C1—7 to 22 inches; dark grayish brown (10YR
4/2) very gravelly loam, very dark gray-
ish brown (10YR 3/2) when moist; mas-
sive; soft, very friable when moist,
slightly sticky and slightly plastic when
wet ; many very fine roots; few very fine
tubular pores; 50 percent gravel, 10 per-
cent cohblestones, and few stones; mod-
erately caleareous; moderately alkaline;
clear wavy boundary.

C2—22 {o 60 inches; dark grayish brown (10YR
4/2) very gravelly sandy loam ; very dark
grayish brown (10YR 3/2) when moist;
single grained ; loose when dry and moist,
slightly sticky and slightly plastic when
wet; few very fine roots; many very fine
interstitial pores; 60 percent gravel, 10
percent cobblestones, and few stones;
{puderately calcareous; moderately alka-
ine.

About 40 to 50 percent of the soil surface is ecovered
by cobblestones, pebbles, and stones. The A and C1
horizons have hue of 7.5YR or 10YR, value of 4 or 5
when dry and 3 or 2 when moist, and chroma of 2 or 3
when dry and moist., The C horizon has hue of 10YR
or 7.5YR, value of 4 or 5 when dry and 8 or 4 when
moist, and chroma of 2 through 4 when dry and meoist.
It is stratified cobbly, gravelly, or very gravelly loam
and very gravelly coarse sandy loam. Between depths
of 10 and 40 inches, the soil is 50 to 80 percent lime-
stone gravel, cobblestones, and stones, Clay loam or
loam strata 1 to 12 inches thick commonly occur in
the C horizon. Lime filaments are in the clay loam or
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loam strata and the pebbles and cobblestones are com-
monly coated with lime,

Dune Land

Du—Dune land. This mapping unit consists of fine
sand dunes that are free to drift and blow with the
wind. The dunes are 5 to 30 feet high. Mapped areas
are mostly rounded in shape and about 40 to 70 acres in
size, Slopes are 3 to 30 percent. The largest area is in
the eastern part of the survey area below the High
Plains. Smaller areas are in the vicinity of windmills
where the soils have been extensively grazed by cattle.

Included with Dune land in mapping are Roswell
soils that make up about 5 percent of the mapped areas.

Mapped areas are mostly barren of vegetation. Es-
tablishing vegetation is difficult because of the low pre-
cipitation and blowing sand.

Runofl is very slow, The hazard of water erosion is
slight, and the hazard of soil blowing is severe. Non-
irrigated capability subelass VIIIe; not assigned to a
range site,

Ector Series

The Fctor series consists of very shallow and shal-
low, well drained soils. These soils formed in cobbly
residual material on limestone hills. Slopes are 0 to 30
percent. Elevation is 4,000 to 5,800 feet. Vegetation is
mainly hlue grama, black grama, side-oats grama,
three-awn, mat muhly, wolftail, rough tridens, Span-
ish-dagger, agave, sotol, and soaptree yvucca., The mean
annual precipitation is 12 to 14 inches, and the mean
annual soil temperature is 59° to 62° F. The frost-free
season 1s 190 to 205 days.

In a representative profile the surface layer is dark
brown cobbly loam about 6 inches thick, The underlying
material is dark brown cobbly loam about 8 inches
thick. Fractured limestone is at a depth of 14 inches.
The soil is strongly calearcous and moderately alkaline
throughout.

Permeability is moderate, and available water eca-
pacity is 1 to 1.5 inches. Effective rooting depth to
bedrock is 4 to 20 inches,

These soils are used for grazing, watershed, and
wildlife habitat,

Representative profile of Ector cobbly loam in an
area of Ector-Rock outerop complex, 9 to 30 percent
slopes, 710 feet west and 0.1 mile north of oil well stand-
pipe in the SE1ANWI1/4 of sec. 28, T. 17 S, R. 20 E.:

Al 0 to 6 inches; dark brown (10YR 4/3) ecob-
bly loam, dark brown (10YR 3/3) when
moist; weak fine granular structure;
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wet ; many fine and very fine roots; com-
mon very fine tubular pores; 25 percent
cobblestones and gravel ; strongly calcare-
ous; moderately alkaline; abrupt smooth

. boundary.

Cea—6 to 14 inches; dark brown (10YR 4/3) cob-
bly loam; dark brown (10YR 3/3) when
moist; massive; slightly hard, very fri-
able when moist, slightly sticky and

slightly plastic when wet; few fine and
very fine roots ; common very fine tubular
pores; 65 percent cobblestones and peb-
bles with coatings of lime and lime
pendants on the lower side; strongly cal-
careous; moderalely alkaline; abruptl
wavy boundary.
R—14 inches: fractured limestone.

Cobblestones, pehbles, and stones cover 40 to 60
percent of the soil surface. The depth to limestone is 4
to 20 inches. The A1 horizon has value of 4 or 5 when
dry and 2 or 3 when moist, and chroma of 2 or 3 when
dry and moist. The Cca horizon has value of 4 or 5
when dry and 2 or 3 when moist, and chroma of 2 or 3
when dry and moist. The calcium carbonate equivalent
of the fine earth fraction of the Cea horizon is 15 to 30
percent. The profile is 40 to 70 percent cobblestones
and pebbles.

EcC—Ector-Rock outcrop complex, 0 to 9 percent
slopes. This mapping unit is nearly level to gently
rolling Ector soils and Rock outerop on the limestone
hills in the western and southwestern part of the sur-
vey area. Mapped areas are rounded to elongated in
shape, and about 200 to 2,000 acres in size.

This complex consists of about 70 percent Ector cob-
bly loam, 15 percent Rock outerop, and 15 percent less
extensive soils.

Included in mapping are strongly sloping and mod-
erately steep Ector cobbly loam; Reakor, Dev, Pecos,
and Bigetty soils; areas of soils that are similar to Te-
tor soils except that they lack a layer of lime accumu-
lation; and scattered areas of the Lozier, Tencee, and
Upton soils, The soils similar to Ector soils and Lozier,
Tencee, and Upton soils are intermixed with Ector
soils, Dev, Pecos, and Bigetty soils are on the flood
plains of the narrow valleys. Reakor soils are on the
valley fans.

For the Ector soil runoff is medium ; the hazard of
water erosion is moderate, and the hazard of soil blow-
ing is slight. For Rock outerop runoff is rapid.

This complex is used for grazing, watershed, and
wildlife habitat. Nonirrigated capability subelass VIIs;
Eetor soil in Shallow CP-4 range site, Rock outerop
not assigned to a range site,

EcD—Ector-Rock outerop complex, 9 to 30 percent
slopes. This complex oecurs on the limestone hills in the
western and southwestern part of the survey area.
Mapped areas are rounded and elongated in shape and
about 200 to 4,000 acres in size.

This complex consists of aboul 60 percent Ector
cobbly leam, 25 percent Rock outerop, and 15 percent
less extensive soils.

Included in mapping are nearly level to gently roll-
ing Ector soils; Reakor, Pecos, Bigetty, and Dev soils;
areas of soils that are similar to Ector soils, except
that they lack a layer of lime accumulation; and seat-
tered areas of Tencee, Lozier, and Upton soils. The
nearly level to gently rolling Ector soils are generally
on ridge tops. ecos, Bigetty, and Dev soils are on the
flood plains of the numerous narrow valleys. Reakor
soils are on valley fans, Tencee and Lozier soils are
intermixed with the Ector soils.

The rolling to hilly Ector soil has the profile de-
seribed as representative of the series.
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Runoff is rapid. For the Ector soils the hazard of
water erosion is moderate, and the hazard of soil blow-
ing is slight. Gullies are common in the soils on the
fans and flood plains of the valleys,

This complex is used for grazing, watershed, and
wildlife habitat, Nonirrigated capability subclass V1ls;
Ector soil in Limestone Hills CP-4 range site, Rock
outcrop not assigned lo a range site,

Faskin Series

The Faskin series consists of deep, well drained
soils. These soils formed in aeolian and alluvial sedi-
ments on uplands. Slopes are 0 to 3 percent. Elevation
is 3,500 to 4,100 feet. Vegetation is mainly spike drop-
seed, three-awn, sandbur, red lovegrass, bush muhly,
yvucca, sand sagebrush, and shinnery oak. The mean
annual precipitation is 12 to 13 inches, and the mean
annual soil temperature is 59° to 61° F. The frost-free
season is 190 to 205 days.

In a representative profile the surface layer is brown
and strong brown fine sand and loamy fine sand about
18 inches thick. The upper part of the subsoil is yel-
lowish red and red sandy clay loam abont 25 inches
thick. The lower part of the subsoil is reddish brown
clay loam that extends to a depth of 60 inches or more,
The soil profile is noncalcareous in the upper part and
slightly calcareous in the lower part, and it 1s mildly
alkaline throughout.

Permeability is moderate, and available water ca-
pacity is 6.5 to 9.5 inches, Effective rooting depth is
60 inches or more.

These soils are used for grazing and wildlife habitat.

Representative profile of Faskin fine sand, 240 feet
west and 240 feet south of the fence cornmer at the
%ortheast corner of the NWI4{NE1j of sec. 30, T. 11 8.,

.30 E.:

A11—0 to 5 inches; brown (7.5YR 5/4) fine sand,
brown (7.5YR 4/4) when maoist; single
grained; loose when dry and moist, non-
sticky and nonplastic when wet; many
very fine roots; few very fine interstitial
pores; mildly alkaline; clear wavy boun-
dary.

A12—5 to 18 inches; strong brown (7.5YR 5/6)
loamy fine sand, strong brown (7.5YR
4/6) when moist ; massive; soft, very fri-
able when moist, nonsticky and nonplastic
when wet; many very fine roots: few
very fine tubular pores; mildly alkaline;
abrupt wavy boundary.

B21t—18 to 27 inches; vellowish red (YR 5/6)
sandy clay loam, yellowish red (5YR 4/6)
when moist ; weak coarse prismatie strue-
ture; slightly hard, very friable when
moist, sticky and plastic when wet; many
very fine and fine roots; common very
fine tubular pores; patchy clay films on
geds ; mildly alkaline; clear smooth boun-

ary.

B22t—27 to 33 inches; yellowish red (5YR 5/6)
sandy clay loam, yellowish red (5YR 4/6)
when moist; moderate coarse prismatic
structure; hard, friable when moist,

sticky and plastic when wet; common
very fine and fine roots; common very
fine tubular pores; thin clay bridges het-
tween sand grains; few lime filaments;
slightly caleareous; mildly alkaline; clear
smooth boundary.
B23tea—33 to 43 inches; red (2.5YR 5/8) sandy
clay leam, red (2.56YR 4/8) when moist:
weak coarse prismatie structure; hard,
friable when moist, sticky and plastic
when wet; few very fine roots; common
very fine tubular pores; patehy clay films
on peds; common lime seams and few
lime filaments ; slightly caleareous ; mildly
alkaline; clear wavy boundary.
43 to 60 inches; reddish brown (2.5YR
5/4) elay loam, reddish brown (2.5YR
4/4) when moist ; moderate medium pris-
matic structure ; hard, friable when moist,
very sticky and very plastic when wet;
few very fine roots; common very fine
tubular pores; patchy clay films on peds;
slightly calcareous; many lime seams;
mildly alkaline.

The A horizon has hue of 7.5YR or 5YR, value of 5
or 6 when dry and 4 or 5 when moist, and chroma of
3 through 6 when dry and moist. The Bt horizon has
value of 4 through 6 when dry and 3 through 5 when
most, and chroma of 4 through 8 when dry and moist.
The calcium carbonate equivalent of the Btca horizon
is 10 to 30 percent., The lime is in seams, soft masses,
or filaments or is disseminated. In places, the Btca ho-
rizon is weakly cemented bhelow a depth of 40 inches.
Loamy fine sand, fine sand, and fine sandy loam strata
are commonly below a depth of 40 inches.

Fa—Faskin fine sand. This soil oceurs on uplands in
the eastern part of the survey area and west of the
High Plains. Slopes are 0 to 1 percent. Mapped areas
are elongated in shape and about 500 to 1,500 acres in
S1Ze.

This soil has the profile described as representative
of the series,

Included with this soil in mapping are scattered
areas of Faskin loamy fine sand and Roswell, Mal-
strom, and Jalmar soils that make up about 10 percent
of the mapped areas.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is severe.

This soil is used for grazing and wildlife habitat.
Nonirrigated capability subclass VIe; range site Deep
Sand CP-2,

FM—Faskin-Malstrom association. This association
occurs on uplands in the eastern part of the survey
area and west of the High Plains. Slopes are 0 to 3
percent, Mapped areas are elongated in shape and
about 160 to 2,500 aeres in size,

This association consists of 50 percent Faskin fine
sand, 40 percent Malstrom loamy fine sand, and 10
percent less extensive soils,

Included with these soils in mapping are scattered
areas of Roswell and Jalmar soils and areas of soils
that are similar to the Malstrom soil but that are cal-
careous in the surface layer. Roswell soils are in hum-
mocky deep sand areas. Jalmar soils are in areas where

B24tea
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the fine sand and loamy fine sand textures are more
than 20 inches in depth.

The level Faskin soil is in slight depressions. The
level to nearly level Malstrom soil is on very low
ridges, It has the profile described as representative
of the series.

Runoff is slow or very slow. The hazard of water
erosion is slight, and the hazard of soil blowing is se-
vere. Moderate soil blowing is common.

This association is used for grazing and wildlife
habitat. Nonirrigated capability subelass Vle; range
site Deep Sand CP-2.

Fr—Faskin-Roswell complex. This complex occurs
on severely wind-blown uplands in the eastern part of
the survey area and west of the High Plains. Slopes
are 0 to 15 percent. Mapped areas are elongated in
shape and about 300 to 4,000 acres in size.

This complex consists of about 50 percent severely
eroded Faskin sandy clay loam, 30 percent Roswell
loamy fine sand, and 20 percent less extensive soils,

Included in mapping are smuall scatlered areas of
[Faskin fine sand or loamy fine sand and Malstrom and
Jalmar soils. The Faskin fine sand or loamy fine sand
is in areas where soil blowing has not occurred. Mal-
strom soils have had their surface layer removed by
wind and the lime substratum is exposed. Jalmar soils
are on hummocks less than 4 feet high.

The level to nearly level Faskin soil is mostly barren.
It has a profile similar to the one deseribed as repre-
sentative of the series, but the surface layer and, in
places, part of the subsoil have been removed by soil
blowing, exposing the sandy clay loam subsoil.

The undulating to rolling Roswell soil is on round
to oval hummocks about 5 to 50 feet in diameter and
4 to 8 feet high. The hummocks are partially stabilized
by vegetation. This soil has a profile similar to the one
deseribed as representative of the series, but the sur-
face layer and substratum are loamy fine sand and
layers of sandy loam or sandy clay loam are below a
depth of 40 inches,

Faskin soils runoff is medium, the hazard of water
erosion 18 slight, and the hazard of soil hlowing is
moderate. For Roswell soils runoff is very slow, the
hazard of water erosion is slight, and the hazard of
soil blowing is severe,

This complex is used for grazing and wildlife hahi-
tat. Nonirrigated capability subclass VIIe: Faskin soil
in Sandy CP-2 range site, Roswell soil in Sand Hills
CP-2 range site.

Gabaldon Series

The Gabaldon series consists of deep, well drained
soils. These soils formed in alluvium on flood plains
and in swales that are rarely flooded. Slopes are 0 to
2 percent, Elevation is 5,600 to 5,900 fect, Vegetation
is mainly blue grama, side-oats grama, wolftail, and
cholla cactus. The mean annual precipitation is 16 to
18 inches, and the mean annual soil temperature is 55°
to 58° F. The frost-free season is 170 to 285 days.

In a representative profile the surface layer is dark
grayish brown silt loam about 14 inches thick. The sub-
soil is dark brown and brown silty clay loam about 21
inches thick., The substratum is brown silt loam to a
depth of 60 inches or more. The soil profile is slightly

caleareous and mildly alkaline in the surface layer and
is moderately calcareous and moderately alkaline in
the subsoil and substratum.

Permeability is moderate, and available water ca-
pacity is 11 to 13 inches, Effective rooting depth is 60
inches or more.

These soils are used for grazing, wildlife habitat,
and watershed; small acreages are used for irrigated
Crops.

Representative profile of Gabaldon silt loam in an
area of Gabaldon-Dev association, 0.3 mile south and
%25150% east of old house in the SE1) sec. 12, T. 15 8.,

A11—0 to 4 inches; dark grayish brown (10YR
4/2) silt loam, very dark grayish brown
(10YR 3/2) when moist, weak fine gran-
ular structure; soft, very friable when
moist, slightly sticky and slightly plastie
when wet; many fine, very fine, and me-
dium roots; common fine and very fine
tubular pores; slightly ealcareous; mildly
alkaline; abrupt smooth boundary,
Al12—4 to 14 inches; dark grayish brown (10YR
4/2) silt loam, very dark grayish brown
(10YR 3/2) when moist; weak medium
subangular blocky structure; soft, very
friable when moist, slightly stiecky and
slightly plastic when wet; many fine and
very fine roots; many fine and very fine
tubular pores; slightly caleareous; mildly
alkaline; clear smooth boundary.
B21—14 to 23 inches; dark brown (7.5YR 4/3)
silty elay loam, dark brown (7.5YR 3/3)
when moist; moderate medium subangu-
lar blocky structure; hard, friable when
moist, sticky and plastic when wel ; com-
mon very fine and fine roots; many fine
and very fine tubular pores; common lime
filaments ; moderately caleareous; mod-
erately alkaline; clear wavy boundary.
B22—23 to 35 inches; hrown (7.5YR 5/4) silty
clay loam, dark brown (7.5YR 3/4)
when moist ; moderate medium prismatie
structure parting to moderate medium
subangular blocks: hard, friable when
moist, sticky and plastic when wet: few
fine and very fine roots; many fine and
very fine tubular pores; common lime
filaments: moderately calcareous; mod-
erately alkaline; elear wavy boundary.
C—35 to 60 inches; brown (7.5YR 5/4) silt loam,
brown (7.5YR 3/4) when moist; weak
medinm subangular blocky structure;
hard, friable when moist, sticky and plas-
tic when wet; few very fine roots: com-
mon very fine tubular pores; moderately
calcareous; moderately alkaline.

The A horizon has hue of 10YR or 7.5YR, value of
4 or 5 when dry and 2 or 3 when moist, and ehroma of
2 or 3 when dry and moist. The B horizon has hue of
10YR or 7.5YR, value of 3 or 4 when moist, and chroma
of 2 through 4 when dry and moist. Tt is silty clay
loam or clay loam, and it has moderate medium pris-
matic to weak or moderate medium subangular blocky
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structure. The C horizon has hue of 5YR through
10YR, value of 4 or 5 when dry and 3 or 4 when moist,
and chroma of 2 through 4 when dry and moist. It is
silt loam, silty clay loam, or loam, and it has weak me-
dium subangular blocky structure or is massive.

GD—Gabaldon-Dev association. This association oc-
curs in valleys of the limestone hills in the south-
western part of the survey area, Slopes are 0 to 3
percent. Mapped areas are narrow and elongated in
shape and about 200 to 1,000 acres in size.

This association consists of about 60 percent Gabal-
don silt loam, 25 percent Dev gravelly loam, and 15
percent less extensive soils.

Included with these soils in mapping are areas of
Pena and Penasco soils, Gabaldon loams, and areas of
soils that are similar to Gabaldon soils except that they
have a gravelly and cobbly surface layer or substratum.
The latter soils are on ridges and fans.

The level Gabaldon soil is on flood plains. It is rarely
flooded. It has the profile deseribed as representative
of the series,

The level to nearly level Dev soil is on the flood
plains adjacent to the stream channel. 1t is frequently
flooded. The Dev soil is cooler and more moist than is
typical for the Dev series.

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

This association is used for grazing, wildlife habitat,
and walershed. Small acreages of Gabaldon soil are
used for irrigated crops. Gabaldon soil in irrigated
capability class I, nonirrigated capability subclass Ve,
and Loamy CP-1 range site; Dev soil in nonirrigated
capability subclass VIw, Bottomland CP-4 range site.

Glendale Series

The Glendale series consists of deep, well drained
soils. These soils formed in stratified alluvium on flood
plains. They are rarely or occasionally flooded. Slopes
are 0 to 1 percent, Elevation is 3,300 to 3,500 feet.
Vegetation is alkali sacaton, sand dropseed, saltcedar,
and fourwing saltbush. The mean annual precipitation
is 10 to 12 inches, and the mean annual soil tempera-
Eure is 62° to 65° F. The frost-free season is 200 to 215

ays.

In a representative profile the surface layer is red-
dish brown fine sandy loam about 16 inches thick. The
underlying material to a depth of 31 inches is light
brown very fine sandy loam. Below this it is stratified
reddish brown, dark grayish brown, and light brown
silty clay loam, loamy fine sand, and silty clay to a
depth of 60 inches or more, The soil profile is moder-
ately caleareous and moderalely alkaline throughout.

Permeability is moderately slow, and available water
capacity is 9 to 12 inches. Effective rooting depth is 60
inches or more,

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

Representative profile of Glendale fine sandy loam,
357 feet east of second hend of ditch in the SE4SE14
sec. 12, T. 15 8, R. 26 E.:

Apl—0 to 6 inches; reddish brown (5YR 5/4)
fine sandy loam, reddish brown (5YR
1/4) when moist ; massive; soft, very fri-

able when moist, nonsticky and nonplas-
tiec when wet; few very fine roots; many
very fine interstitial pores; moderately
calcareous; moderately alkaline; abrupt
smooth boundary.

Ap2—6 to 16 inches; reddish brown (AYR 5/4)
fine sandy loam, reddish brown (5YR
4/4) when moist; massive; soft, very
friable when moist, nonsticky and non-
plastic when wet; few very fine roots;
common very fine interstitial pores: mod-
erately caleareous; moderately alkaline;
gradual smooth houndary.

Cl—16 to 31 inches; light brown (7.5YR 6/4)
very fine sandy loam, brown (7.5YR 5/4)
when moist; nonsticky and nonplastic
when wet ; few very fine roots ; many very
fine interstitial pores; moderately calcar-
eous; moderately alkaline; abrupt smooth
boundary.

I1C2—31 to 34 inches; reddish brown (YR 5/4)
silty clay loam, reddish brown (5YR 4/4)
when moist; weak medium subangular
blocky structure; slightly hard, very fri-
able when moist, slightly sticky and plas-
tic when wet; few very fine roots; man
very fine tubular pores; moderately cal-
careous; moderately alkaline; abrupt
smooth boundary.

T1C3—34 to 36 inches; dark grayish brown (10YR
4/2) silty elay loam, very dark grayish
brown (10YR 3/2) when moist: massive;
slightly hard, very friable when moist,
sticky and plastic when wet; few very
fine roots; many very fine tubular pores;
few gvpsum filaments; moderately cal-
careous; moderately alkaline; abrupt
smooth boundary.

I1C4-—36 to 45 inches; reddish brown (5YR 5/4)
gilty clay loam, reddish hrown (5YR 4/4)
when moist ; massive; slightly hard, very
friable when moist, sticky and plastic
when wet; few very fine roots; common
very fine tubular pores; few gypsum
crystals and filaments; moderately cal-
careous; moderately alkaline; abrupt
wavy houndary,

ITIC5—45 to 54 inches; light brown (7.5YR 6/4)
loamy fine sand, brown (7.5YR 5/4)
when moist; massive; soft, very friable
when moist, nonsticky and nonplastie
when wet: common very fine interstitial
pores ; moderately caleareous ; moderately
alkaline; abrupt wavy boundary.

IVC6—54 to 60 inches; reddish brown (2.5YR
4/4) silty clay, dark reddish brown
(2.6YR 3/4) when moist; moderate me-
dium subangular blocky structure; very
hard, firm when moist, very sticky and
very plastic when wet; common very fine
tubular pores; common gypsum crystals
and filaments; moderately caleareous:
moderately alkaline.

The A and C horizons have chroma of 2 through 6
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when dry and moist. The C horizon is stratified fine
sandy loam, loamy fine sand, loam, silt loam, clay loam,
silty clay loam, and silty clay, but it is dominantly
silty clay loam or clay loam. These stratified layers
range in thickness from 2 to 24 inches.

Ge—Glendale fine sandy loam. This level soil occurs
on flood plains of the Pecos River and on the channeled
Berrendo Creek and Rio Felix. It is rarely flooded.
Slopes are 0 to 1 percent. Mapped areas are elongated
in shape and about 30 to 400 acres in size.

This soil has the profile described as representative
of the series. Gypsum accumulation and the reddish
colors are more common in mapped areas along the
Pecos River than along Berrendo Creek or Rio Felix.

Included with this soil in mapping are scattered
areas of Pecos and Vinton soils: Glendale loam; and,
along the Pecos River, small areas of soils that are
similar to Glendale soils except that they have salt
accumulations and are in areas that have a high water
table. These included soils make up about 5 percent of
the mapped areas.

Runoff is medium to slow, The hazard of water ero-
sion is slight, and the hazard of soil blowing is moder-
ate. Sufficient deep moisture is present to maintain
bottom land vegetation. Seedling damage from blowing
sand is common during periods of high wind.

This soil is used for irrigated crops, grazing, and
wildlife habitat. Irrigated capability unit Ile-2, non-
irrigated capability subelass Vlle; range site Bottom-
land SD-3.

Gi—Glendale loam. This level soil oceurs on second
bottoms of the Pecos River flood plain, It is rarely
flooded. Slopes are 0 to 1 percent. Mapped areas are
elongated in shape and about 10 to 500 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it has a surface layer
of loam nbout 16 inches thick.

Included with this seil in mapping are scattered
areas of Glendale silt loam and fine sandy loam ; Pecos
and Vinton soils; and areas of soils that are similar to
Pecos soils except that they have less clay throughout
the profile. These included soils make up about 15 per-
cent of the mapped areas.

Runoff is slow. The hazard of erosion is slight. Suffi-
cient deep moisture is present to maintain bottomland
vegetation.

This soil is used for irrigated erops, wildlife habitat,
and grazing. Irrigated capability class I, nonirrigated
capability subelass VIIe; range site Bottomland SD-3.

Gypsum Land

This miscellaneous area consists of exposged soft or
cemented gypsiferous hedrock on broad uplands and
ralley breaks. Slopes range from 0 to 50 percent, but
slopes of 0 to 5 percent are most common, It is mapped
only in complex with the Holloman soils.

Runoff is rapid. The hazard of water erosion is mod-
erate or severe, The hazard of soil blowing is severe.
This miscellaneous area is mostly barren. It is un-
suited to crops and grazing. I is used for watershed.

Holloman Servies
The Holloman series consists of well drained soils

that are very shallow and shallow over gypsum. These
soils formed in alluvium over soft to hard gypsum on
uplands. Slopes are 0 to 9 percent. Elevation is 3,300
to 3,600 feet. Vegetation is mainly tobosa, burrograss,
alkali sacaton, three-awn, gyp grama, gyp muhly,
coldenia, Mormon-tea, broom snakeweed, and mesquite.
The mean annual precipitation is 10 to 12 inches, and
the mean annual soil temperature is 62° to 65° F. The
frost-free season is 200 to 215 days.

In a representative profile the surface layer is pale
brown loam about 3 inches thick. The upper 5 inches of
the underlying material is brown heavy loam. Below
this, the underlying material is white and very pale
brown gypsum to a depth of 60 inches or more (fig. 2).

Figure 2.—Profile of Holloman loam. The surface laver is thin,
and the gypsum layer restriets root development,



24 SOIL SURVEY

The soil profile is strongly caleareous and moderately
alkaline.

Permeahility is moderate, and available water ca-
pacity is 1.5 to 2.5 inches. Effective rooting depth is less
than 20 inches.

These soils are used for grazing, wildlife habitat,
watershed, irrigated crops, and community develop-
ment,

Representative profile of Holloman loam in an area
of Holloman-Gypsum land complex, 0 to 3 percent
slopes, at the southwest corner of the SE145E14 sec.
12, T. 10 8, R. 24 E.:

A1—0 to 3 inches; pale brown (10YR 6/3) loam,
brown (10YR 4/3) when moist; weak
thin platy structure parting to weak fine
subangular blocks; soft, very friable
when moist, slightly sticky and slightly
plastic when wet; many fine and very
fine roots; common very fine tubular
pores; strongly calcareous; moderately
alkaline; clear smooth boundary.

C1—3 to 8 inches ; brown (10YR 5/3) heavy loam,
brown (10YR 4/3) when moist; weak
fine subangular blocky structure; slightly
hard, very friable when moist, sticky
and plastic when wet; many fine and very
fine roots; common very fine tubular
pores; common fine specks of lime and
gypsum ; strongly ealeareous ; moderately
alkaline ; abrupt wavy boundary.

C2r—8 to 60 inches; white (10YR 8/2) gypsum,
very pale brown (10YR 7/3) when
moist ; massive.

The depth to gvpsum is less than 20 inches. The A
horizon has hue of 5YR through 10YR, value of 5 or 6
when dry and 4 or 5 when moist, and chroma of 2
through 4 when dry and moist. The C1 horizon has hue
of 5Y Il through 10YR, value of 5 through 7T when dry
and 4 through 6 when moist, and chroma of 2 through
4 when dry and moist. It is fine sandy loam, loam, or
clay loam. The C2r horizon is variable in color but is
mostly white or very pale brown. 1t is soft or hard and
is one foot to more than 5 feet thick.

Ho—Haolloman loam, thick solum. This level to
nearly level soil oceurs on uplands west of the Pecos
River. Slopes are 0 to 3 percent, Mapped areas are
rounded in shape and about 5 to 80 acres in size.

This soil has a profile similar to the one described as
representative of the series, but it is 10 to 20 inches
deep to gypsum.

The irrigated cropland has generally been leveled and
small areas of gypsum material have been exposed. It
is a common local practice to overcut these areas and
backfill them to eliminate the exposed gypsum material.

Included with this soil in mapping are scattered
areas of Holloman loam that is less than 10 inches dee
to gypsum and areas of Reeves soils and Gypsum land.
These included soils make up about 15 percent of the
mapped areas,

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is moderate.
Available water capacity is 1.5 to 2.5 inches.

This soil is used for irrigated crops, grazing, and
wildlife habitat. Irrigated capability unit IVs—2, non-

isrrip:ated capability subelass VIIs; range site Loamy

Hp—Holloman-Gypsum land complex, 0 to 3 per.
cent slopes. This complex oceurs on uplands west of the
Pecos River. Mapped areas are rounded and eclongated
in shape and about 10 to 3,000 acres in size.

This complex consists of about 40 percent Holloman
loam; 20 percent Holloman loam, thick solum; 30 per-
cent Gypsum land ; and 10 percent less extensive soils.

Included in mapping are areas of Reeves, Reakor,
Balmorhea, and Glendale soils. Reeves and Reakor soils
are in the depressions on uplands. Balmorhea and Glen-
dale soils are on the flood plains of the Pecos River.

The level to nearly level Gypsum land is nearly
barren.

The level to nearly level Holloman soils have an al-
kali sacaton plant cover. The Holloman loam has the
profile that is described as representative of the series.

For the Holloman soils runoff is medium, the hazard
of water erosion is moderate, and the hazard of soil
blowing is moderate. For the Gypsum land runoff is
rapid, the hazard of water erosion is moderate, and the
hazard of soil blowing is severe.

The gypsum is subject to solution where water is
concentrated, This can cause failure of building foun-
dations and engineering structures.

This complex is used for grazing, wildlife habitat,
and community development. Nonirrigated capability
subclass VIIs; Holloman loam in Gyp SD-3 range site;
Holloman loam, thick solum, in Loamy SD-3 range
site; Gypsum land not assigned to a range site.

HrC—Holloman-Gypsum land complex, 3 to 5 per-
cent slopes. This complex occurs on uplands paralleling
the east side of the Pecos River. Mapped areas are
elongated in shape and about 200 to 3,000 acres in size.

This complex consists of 30 percent Holloman loam;
15 percent Holloman loam, thick solum; 35 pereent
Gypsum land; and 20 percent less extensive soils.

Included with this complex in mapping are areas of
Reeves and Russler soils and Rock outcrop. The level
and nearly level Reeves and Russler soils are in de-
pressions and swales. The Russler soils receive runoff
from higher lying areas.

The gently sloping Holloman soils are in depressions.
They have a profile that is similar to the one described
as representative of the series, but they are light brown
and light reddish brown. The undulating Gypsum land
is on small very low knolls.

For the Holloman soils runoff is medium, and the
hazards of water erosion and soil blowing are moder-
ate. For Gypsum land runoff is rapid, the hazard of
water erosion is moderate, and the hazard of soil blow-
mng 15 severe,

This complex is used for grazing, walershed, and
wildlife habitat. Nonirrigated capability subclass VIIs;
Holloman loam in Gyp SD-3 range site: Holloman
loam, thick solum, in Loamy SD-3 range site; Gypsum
land not assigned to a range site.

HSE—Holloman-Gypsum land complex, 30 to 50
percent slopes. This complex occurs on the breaks
paralleling the east side of the Pecos River. Mapped
areas are narrow and elongated in shape and about
20 to 1,800 acres in size.

This complex consists of 35 percent Holloman loam;
30 percent Gypsum land; 30 percent interbedded silt-
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stone, shale, and gypsum Rock outerops; and 5 per-
cent less extensive soils.

Included with this complex in mapping are areas of
Reeves, Russler, and Pecos soils. The gently undulating
Reeves and Russler soils are on the upper parts of the
areas and are intermixed with Holloman soils, Pecos
soils are in the drainages. -

The Holloman soil has slopes of 5 to 9 percent. It is
on the upper parts of the mapped areas. It has a pro-
file that is similar to the one described as representa-
tive of the series, but it is light brown and light reddish
brown. The steep Gypsum land and Rock outerop are
on the severely eroded and gullied parts of the mapped
areas,

Runoff is rapid. The hazard of water erosion is
severe, and the hazard of soil blowing is moderate.

This complex is used for watershed, wildlife habitat,
and grazing. Nonirrigated capability subclass Vile;
Holloman soil in Gyp SD-3 range site, Gypsum land
and Rock outerop not assigned to a range site.

Ima Series

The Ima series consists of deep, well drained soils.
These soils formed in alluvium on fans. Slopes are 1 to
5 percent, Elevation is 4,000 to 4,100 feet. Vegetation
is mainly three-awn, sand dropseed, black grama, bush
muhly, broom snakeweed, mesquite, yucea, and sand
sagebrush. The mean annual precipitation is 12 to 13
inches, and the mean annual soil temperature is 59 to
61° F. The frost-free season is 190 to 205 days.

In a representative profile the surface layer is yellow-
ish brown fine sandy loam about 8 inches thick. The
subsoil is light brown and pink fine sandy loam about
21 inches thick. The substratum is pink loamy fine
sand that extends to a depth of 60 inches or more. The
soil profile is noncalcareous in the surface layer, mod-
erately calcareous in the upper part of the subsoil,
and strongly caleareous in the lower part of the sub-
30il and in the substratum. It is mildly alkaline through-
out.

Permeability is moderately rapid, and available
water capacity is 7 to 9 inches. Effective rooting depth
i8 60 inches or more,

This soil is used for grazing, watershed, and wildlife
habitat.

Representative profile of Ima fine sandy loam, 640
feet north of road and 0.8 mile west of cattleguard
east of headquarters in the SE!/ of sec. 14, T. 14 S, R.
31E.:

A11—0 to 3 inches; yellowish brown (10YR 5/4)
fine sandy loam, dark yellowish brown
(10YR 4/4) when moist; weak fine gran-
ular structure; soft, very friable when
moist, nonsticky and nonplastic when
wet; many very fine roots; few very fine
interstitial pores ; mildly alkaline; abrupt
smooth boundary.

A12—3 to 8 inches; yellowish brown (10YR 5/4)
fine sandy loam, dark yellowish brown
(10YR 4/4) when moist; weak moderate
subangular blocky structure; soft, very
friable when moist, nonsticky and non-
plastic when wetl; many very fine roots;

common very fine interstitial pores; few
caliche pebbles; mildly alkaline; clear
smooth boundary.

B21—8 to 16 inches; light brown (7.5YR 6/4) fine
sandy loam, brown (7.5YR 5/4) when
moist; weak fine subangular blocky
structure; slightly hard, very friable
when moist, nonsticky and nonplastic
when wet: common very fine roots; com-
mon very fine interstitial pores; few ca-
liche pebbles; moderately calcareous;
mildly alkaline; clear smooth boundary.

B22¢a—16 to 29 inches; pink (7.5YR T7/4) fine
sandy loam, brown (7.5YR 5/4) when
moist ; weak fine subangular blocky struc-
ture; slightly hard, very friable when
moist, nonsticky and nonplastic when
wet; common very fine roots; common
very fine interstitial pores; few lime fila-
ments ; few caliche pebbles; strongly cal-
careous ; mildly alkaline; gradual smooth
houndary.

C—29 to 60 inches; pink (7.5YR 7/4) loamy fine
sand, brown (7.5YR 5/4) when moist;
massive; slightly hard, very friable when
moist, nensticky and nonplastic when
wet: few very fine roots; common very
fine interstitial pores; common lime fila-
ments; few caliche pebbles; strongly cal-
careous ; mildly alkaline,

The A horizon has hue of 10YR or 7.5YR, value of 5
or 6 when dry and 4 or b when moist, and chroma of 3
or 4 when dry and moist. The B2 horizon has hue of
5YR or 7.5YR, value of 5 through 7 when dry and 4
or H when moist, and chroma of 3 or 4 when dry and
moist. The C horizon has value of 6 or 7 when dry and
4 or 5 when moist, and chroma of 3 or 4 when dry and
moist. It is fine sandy loam or loamy fine sand. Loam
layers that have a high content of lime commonly occur
below a depth of 40 inches.

Im—Ima fine sandy loam. This nearly level to gently
sloping soil occurs in the eastern part of the survey
area on alluvial fans below breaks on the High Plains.
Slopes are 1 to 5 percent. Mapped areas are narrow
and elongated in shape and about 10,000 acres in size.

Included with this soil in mapping are scattered
areas of Faskin, Roswell, and Jalmar soils and Tor-
riorthents that make up about 5 percent of the mapped
areas. I'askin, Roswell, and Jalmar soils are along the
lower part of the mapped area. Torriorthents are along
the upper part of the mapped area.

Runoff is medium or slow, The hazard of water ero-
sion is severe, and the hazard of soil blowing is moder-
ate. Gullies on this soil are caused by runoff from the
steep and higher lying areas.

This soil is used for grazing, watershed, and wild-
life habitat. Nonirrigated capability subclass Vle;
range site Sandy CP-2.

Jal Series

The Jal series consists of deep, well drained soils,
These soils formed in alluvial and lacustrine sediments
in depressions on uplands. Slopes are 0 to 3 percent.
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Elevation is 3,500 to 3,800 feet. Vegetation is mainly
blue grama, black grama, sand dropseed, three-awn,
mesquite, yucea, and desertholly. The mean annual pre-
cipitation is 10 to 12 inches, and the mean annual soil
temperature is 62° to 65° 7. The frost-free season is
200 to 215 days.

In a representative profile the surface layer is pale
brown fine sandy loam about 4 inches thick. The upper
5 inches of the underlying material is very pale brown
fine sandy loam. Below this is light gray and white clay
loam that has a high content of lime to a depth of 60
inches or more, The soil profile is moderately calcareous
and moderately alkaline in the surface layer and
strongly caleareous and strongly alkaline in the under-
lying material.

Permeability is moderate, and available water ca-
pacity is 6 to 8 inches. Effective rooting depth is 60
inches or more.

This soil is used for grazing and wildlife habitat.

Representalive profile of Jal fine sandy loam, 75 feet
east of water tank in the NE1{SE1/ of sec. 29, T. 12 8.,
R.29 E.:

Al—0 to 4 inches; pale brown (10YR 6/3) fine
sandy loam, brown (10YR 4/3) when
moist ; weak medium granular structure;
soft, very friable when moist, nonsticky
and nonplastic when wet; many very
fine roots; many very fine interstitial
pores ; moderately caleareous ; moderately
alkaline; abrupt smooth boundary.

Cl1—4 to 9 inches; very pale brown (10YR 7/3)
fine sandy loam, brown (10YR 5/3)
when moist; weak fine subangular blocky
structure; soft, very friable when moist,
slightly sticky and slightly plastic when
wet; common very fine roots; common
very fine interstitial pores; strongly cal-
careous; moderately alkaline; eclear
smooth boundary.

C2ea—9 to 14 inches; light gray (10YR 7/1) clay
loam, gray (10YR 6/1) when moist;
weak fine subangular blocky structure;
slightly hard, very friable when moist,
sticky and plastic when wet; many very
fine roots; common very fine tubular
pores; strongly ecaleareous; strongly al-
kaline; clear smooth houndary.

C3ca—14 to 28 inches; light gray (10YR 7/1) clay
loam, gray (10YR 6/1) when moist ; mod-
erate medium prismatic structure; hard,
frinble when moist, sticky and plastic
when wet; few very fine roots; few very
fine tubular pores; strongly calcareous;
strongly alkaline ; elear smooth boundary.,

C4ca—28 to 60 inches; white (10YR 8/1) clay
loam, light gray (10YR 7/1) when
moist; weak coarse prismatie structure;
hard, friable when moist, sticky and
plastic when wet; few very fine tubular
Eoi'.es; strongly caleareous; strongly al-
caline.

The depth to the Cea horizon is 6 to 20 inches. The
A horizon has hue of 10YR or T.5YR, value of 6 or 7
when dry and 4 through 6 when moist, and chroma of

2 or 3 when dry and moist. The C1 horizon has hue of
10YR or 7.5YR, value of 6 or 7 when dry and 5 or 6
when moist, and chroma of 1 through 3 when dry and
moist. It is fine sandy loam or loam. The Cea horizon
has hue of 10YR or 7.5YR, value of 6 through 8 when
dry and 5 through 7 when moist, and chroma of 1
through 4 when dry and moist. It is elay loam, silty
clay loam, or loam. The caleium carbonate equivalent
of the Cea horizon is 30 to 55 percent. In places, a few
caliche pebbles occur throughout the profile. Thin strata
of sandy loam, fine sand, or loamy fine sand are in the
Cea horizon in places.

Ja—Jal fine sandy loam. This level to nearly level
soil oceurs in depressions on uplands east of the Pecos
River. Slopes are 0 to 3 percent. Mapped areas are
elongn_ted_and rounded in shape and about 60 to 640
acres in size,

Included with this soil in mapping are scattered
areas of Berino and Simona soils and some areas of
soils that are similar to the Jal soils bul that have lime
accumulation that is at depths of more than 20 inches.
These included soils make up about 10 percent of the
mapped areas.

Runoff is medium to slow. The hazard of water ero-
sior: is slight, and the hazard of soil blowing is mod-
erale,

This soil is used for grazing and wildlife habitat.
ggn:i;'rigated capability subelass VIle; range site Limy

Jalmar Series

The Jalmar series consists of deep, well drained soils.
These soils formed in aeolian and alluvial sediments on
uplands. Slopes are 0 to 3 percent. Elevation is 3,500
to 4,100 feet. Vegetation is mainly three-awn, litlle
bluestem, sand bluestem, sandbur, spike dropseed, shin-
nery oak, sand sagebrush, and yucea. The mean annual
precipitation is 12 to 13 inches, and the mean annual
soil temperature is 59° to 61° F. The frost-free season
is 190 to 205 days. Jalmar soils are mapped only in a
complex with Roswell soils.

In a representative profile the surface layer is brown,
reddish yellow, and yellowish red fine sand and loamy
fine sand about 23 inches thick. The upper part of the
subsoil is light reddish brown heavy loamy fine sand
about 9 inches thick. The lower part of the subsoil is
light reddish brown sandy clay loam about 28 inches
thick. The substratum is white clay loam, that has a
high content of lime, that extends to a depth of 64
inches or more, The soil profile is nonealeareous to the
substratum. It is neutral in the surface layer and be-
comes mildly alkaline in the lower part of the subsoil
and moderately alkaline in the substratum.

Permeability is moderale, and available water ca-
pacity is 5.5 to 7.5 inches. Effective rooting depth is G0
inches or more.

This soil is used for grazing and wildlife habitat.

Representative profile of Jalmar fine sand in an area
of Roswell-Jalmar complex, 600 feet north and 95 feet
west of cattleguard in the NEVNWI, sec. 9, T, 15 5.,
R.30OE.:

Al11—0 to 6 inches: brown (7.5YR 5/4) fine sand,
brown (7.5YR 4/4) when moist; single
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grained; loose when dry and moist, non-
sticky and nonplastic when wet: many
very fine and fine roots; many very fine
interstitial pores; neutral; clear smooth
boundary.

6 to 14 inches; reddish yellow (7.5YR 6/6)
fine sand, strong brown (7.5YR 5/6)
when moist ; massive; slightly hard, very
friable when moist, nonsticky and non-
plastic when wet; many very fine and
fine roots; many very fine interstitial
pores : neutral; clear wavy boundary.

A3—14 to 23 inches; vellowish red (5YR 5/6)
loamy fine sand, yellowish red (5YR 4/6)
when moist; massive; slightly hard, very
friable when moist, nonsticky and non-
plastic when wet; many very fine roots;
many very fine interstitial pores; neu-
tral; clear wavy boundary.

B1—23 to 32 inches; light reddish brown (5YR
6/4) heavy loamy fine sand, reddish
brown (5YR 5/4) when moist; weak
coarse prismatic structure; slightly hard,
very friable when moist, nonsticky and
nonplastic when wet; common very fine
and fine roots; common very fine inter-
stitial pores; few patchy c{w films on
peds; neutral; clear wavy boundary.

B21t—32 to 47 inches; light reddish brown (5YR
6/4) sandy clay loam, reddish brown
(5YR 5/4) when moist ; moderate coarse
prismatic structure; hard, very friable
when moist, slightly sticky and slightly
plastic when wet; few coarse and very
fine roots; common very fine interstitial
pores; common patehy clay films on peds
and clay bridging between sand grains;
neutral ; abrupt wavy boundary,

B22t—A47 to 60 inches; light reddish brown (5YR
6/4) sandy clay loam, reddish brown
("YR 4/3) when moist; few fine prom-
inent mottles of very pale brown (10YR
7/3), pale brown (10YR 6/3) when
moist ; moderate coarse prismatie strue-
ture; hard, very friable when moist,
slightly sticky and slightly plastic when
wet; common very fine interstitial pores;
many clay bridges between sand grains;
mildly alkaline; abrupt wavy boundary.

Cea—60 to 64 inches; white (N 8/0) clay loam,
white (N 8/0) when moist; massive;
very hard, extremely firm when moist,
sticky and plastic when wet ; strongly eal-
careous: moderately alkaline,

The A horizon has hue of 7.5YR or 10YR and chroma
of 3 through 6 when dry and moist. It is 20 to 40 inches
thick. The B2t horizon has hue of 2.5YR through
T.HYR, value of 5 or 6 when dryv, and chroma of 3
through 6 when dry and moist, It has weak or moader-
ate coarse prismatie structure, The mottles in the lower
part of the B2t horizon are absent in some profiles.
The Cea horizon is absent in some profiles. Caleareous
fine sand, loamy fine sand, or clay textured strata are
below a depth of 40 inches in places,

Al2—

Kimbrough Series

The Kimbrough series consists of well drained soils
that are very shallow and shallow to indurated caliche.
These soils formed in gravelly aeolian and alluvial sedi-
ments on the High Plains, Slopes are 0 to 3 percent.
Elevation is 4,300 to 4,400 feet, Vegetation is mainly
blue grama, black grama, side-oats grama, three-awn,
broom snakeweed, and mesquite. The mean annual pre-
cipitation is 14 to 16 inches, and the mean annual soil
lemperature is 59° to 62° F, The frost-free season is
190 to 205 days.

In a representative profile the surface layer is brown
gravelly fine sandy loam about 6 inches thick. The un-
derlying material is brown gravelly loam about 5
inches thick. White indurated caliche is at a depth of 11
inches (fig. 3). The soil profile is moderately calcareous
and moderately alkaline.

Permeability is moderate, and available water ca-
pacity is 1.5 to 2.5 inches. Effective rooting depth to
indurated caliche is 7 to 18 inches.

These soils are used for grazing, wildlife habitat, and
ag a source of erushed caliche,

Representative profile of Kimbrough gravelly fine
sandy loam in an area of Kimbrough-Stegall-Slaughter
complex, 756 feet south of road and 0.15 mile east of the
northwest corner marker of see, 11, T. 13 8., R. 31 E.:

Al1—0 to 6 inches; brown (10YR 5/3) gravelly
fine sandy loam, dark brown (10YR 3/3)
when moist; weak fine subangular bloeky
structure; slightly hard, very friable
when moist, nonsticky and nonplastic
when wet; many fine and very fine roots;
commeon fine and medium tubular pores;
20 percent caliche pebbles; moderately
caleareous; moderately alkaline; clear
smooth boundary.

C1—6 to 11 inches; brown (10YR 5/3) gravelly
loam, dark brown (10YR 4/3) when
moist; massive; slightly hard, very [ri-
able when moist, slightly sticky and
slightly plastie when wet: common fine
and very fine roots; few very fine tubular
pores; 40 percent caliche pebbles and cob-
blestones; moderately calcareous; moder-
ately alkaline ; abrupt wavy boundary.

C2cam—11 inches; white (N 8/0) indurated cali-
che containing few [raclures, white
(10YR 8/2) when maoist; caliche several
feet thick; surface and upper part lam-
inated.

Caliche pebbles and cobblestones cover 20 to 50 per-
cent of the soil surface. The depth to indurated caliche
is 7 to 18 inches. The A horizon has hue of 10YR or
T.HYR, value of 4 or 5 when dry and 2 or 8 when moist,
and chroma of 2 or 3 when dry and moist. It is 0 to 25
percent caliche pebbles. The C1 horizon has hue of
10YR or 7.5YR, value of 4 or 5 when dry and 3 or 4
when moist, and chroma of 3 or 4 when dry and moist.
It is gravelly fine sandy loam or gravelly loam and is
20 to 15 percent caliche pebbles and cobblestones.

Km—Kimbrough gravelly loam. This level to gently
undulating soil occurs along the Chaves and Lea County
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Figure 3.—Profile of Kimbrough gravelly loum. The surface layer
is thin over a layer of indurated ealiche that is a good source of
erushed caliche,

line. Slopes are 0 to 3 percent. Mapped areas are nar-
row and elongated in shape and about 200 to 1,500 acres
in size.

This soil has a profile similar to the one described as
representative of the series, but it has a surface layer
of gravelly loam.

Included with this soil in mapping are scattered in-
termixed areas of Stegall, Slaughter, and Sharvana
soils that make up about 20 percent of the mapped
areas, These soils are in small rounded depressions.

Runoff is medium. The hazard of erosion is slight.

This soil is used for grazing, wildlife habitat, and

as a source of crushed caliche, Nonirrigated capability
subclass VIIs; range site Shallow HP-3.

Ks—Kimbrough-Sharvana complex. This complex
occurs along the Chaves and Lea County line. Slopes
are 1 to 3 percent. The one mapped area is elongated
in shape and about 3,400 acres in size.

This complex consists of about 60 percent Kim-
brough gravelly fine sandy loam, 35 percent Sharvana
fine sandy loam, and 5 percent less extensive soils.

Included with this complex in mapping are areas of
Slaughter and Stegall soils and small areas of a soil that
is similar to the Sharvana soils except that it has a
layer of indurated caliche below a depth of 20 inches.

The nearly level to gently unduiating Kimbrough
soil is on low ridges. It has a profile similar to the one
described as representative of the series, but it is more
reddish in color.

The level Sharvana soil is in slight depressions. It
has the profile described as representative of the series.

Runoff is medium. For Kimbrough soil the hazard of
erosion is slight. For the Sharvana soil the hazard of
water erosion is slight and the hazard of soil blowing
is moderate.

This complex is used for grazing, wildlife habitat,
and as a source of crushed caliche, Nonirrigated capa-
bility subeclass VIIs; range site Shallow HP-3.

Kt—Kimbrough-Stegall-Slaughter  complex. This
complex occurs along the Chaves and Lea County line.
Slopes are 0 to 3 percent. The soils of this complex
occupy most of the High Plains. Mapped areas are 200
to 12,000 acres in size.

This complex consists of about 55 percent Kim-
brough gravelly fine sandy loam, 20 percent Stegall
loam, 20 percent Slaughter loam, and 5 percent less
extensive soils.

Included in mapping are scattered areas of Sharvana
soils and small areas of soils that have a loam profile
that is 20 to 40 inches deep over indurated caliche, Also
included is a soil that has a loam profile and a layer
that is high in lime content at depths of 20 to 40 inches.

The nearly level to gently undulating Kimbrough soil
is on low ridges. The level Stegall and Slaughter soils
are in slight, small to large, rounded or elongated de-
pressions. The Kimbrough, Stegall, and Slaughter soils
have the profile described as representative of their re-
spective series.

For the Kimhrough soil runoff is medium. For Ste-
gall and Slaughter soils runoff is slow. The hazard of
erosion for this complex is slight,

This complex is used for grazing, wildlife habitat,
and as a sburce of crushed caliche. Nonirrigated capa-
bility subclass VIIs; Kimbrough soil in Shallow HP-3
range site, Stegall and Slaughter soils in Clayey HP-3
range site.

Lozier Series

The Lozier series consists of very shallow and shal-
low, well drained soils. These soils formed in cobbly
residual materials on low limestone hills. Slopes are 1
to 9 percent. Elevation is 3,900 to 4,200 feet. Vegetation
is mainly blue grama, black grama, side-oats grama,
three-awn, tridens, cholla cactus, broom snakeweed,
mesquite, and creosotebush. The mean annual precipi-
fation is 10 to 12 inches, and the mean annual soil
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temperature is 62° to 65° F, The frost-free season is
200 to 215 days.

In a representative profile the surface layer is brown
cobbly loam about 6 inches thick. Underlying material
is light vellowish brown cobbly loam about 7 inches
thick. Fractured limestone is at a depth of 13 inches.
The soil profile is moderately calcareous in the surface
layer and strongly calcareous in the underlying ma-
terial. It is moderately alkaline throughout.

Permeability is moderate, and available water capa-
city is 1.5 to 2.5 inches. Effective rooting depth to lime-
stone bedrock is 6 to 15 inches.

This soil is used for grazing, watershed, wildlife
habitat, and community development. )

Representative profile of Lozier cobbly loam in an
area of Lozier-Tencee complex, 150 feet south and 0.1
mile west of road intersection, 0.5 mile south of cattle-
guard at the south end of Diamond A Dam in sec. 10,
T.12S,R.22 E.:

A11—0 to 2 inches; brown (10YR 5/3) cobbly
loam, brown (10YR 4/3) when moist;
weak fine subangular blocky structure;
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wet: many very fine roots; few very fine
tubular pores; 40 percent cobblestones
and pebbles coated with lime ; moderately
calcareous: moderately alkaline; abrupt
smooth boundary.

A12-2 to 6 inches; brown (10YR 5/3) cobbly
loam, brown (10YR 4/3) when moist;
weak fine subangular blocky structure;
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wel ; many very fine roots; few very fine
tubular pores; 25 percent cobblestones
and pebbles coated with lime ; moderately
calcareous; moderately alkaline; clear
smooth boundary.

Cca—6 to 13 inches; light yellowish brown (10YR
6/4) cobbly loam, dark yellowish brown
(10YR 4/4) when moist; massive;
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wet: many very fine roots; few very fine
tubular pores; 75 percent cobblestones
and pebbles coated with lime; few lime
filaments; strongly calcareous; moder-
ately alkaline; abrupt wavy boundary.

R—13 inches; fractured limestone coated with
lime,

The depth to limestone is 6 to 15 inches. The A hori-
zon has value of 5 or 6 when dry and 3 or 4 when moist,
and chroma of 3 or 4 when dry and moist. It is 10 to 40
percent cobblestones and pebbles. The Cea horizon has
value of 5 through 7 when dry and 4 or 5 when moist,
and chroma of 3 or 4 when dry and moist, It is 40 to 80
percent cobblestones and pebbles.

Lr—Lozier-Reakor complex. This complex occurs on
low limestone hills west of Roswell. Slopes are 1 to 9
percent. The main mapped area is elongated in shape
and about 10,000 acres in size.

This complex consists of about 40 percent Lozier

cobbly loam, 30 percent Tencee cobhly loam, 20 percent
Reakor loam, and 10 percent less extensive soils.

Included in mapping are Bigetty, Pecos, and Atoka
soilg, and Rock outerop. Bigetty and Pecos soils are on
flood plains. Rock outerop is intermixed with Lozier
soils. Atoka soils are in depressions and intermixed
with Reakor soils.

The gently undulating to gently rolling Lozier soil
and the nearly level to gently sloping Reakor soil have
profiles similar to the ones that are described as repre-
sentative of their respective series. The Reakor soil is in
valleys and in the numerous round and oblong depres-
sions 5 to 300 feet in diameter.

The gently undulating to gently rolling Tencee soil
has a profile similar to the one that is deseribed as
representative of the series, but it has fractured lime-
stone underlying the indurated ealiche layer.

For the Lozier and Tencee soils runoff is medium.
For the Reakor soil runoff is medium or slow, The
hazard of water erosion is slight to moderate, and the
hazard of soil blowing is slight.

This complex is used for grazing, watershed, com-
munity development, and wildlife habitat. Nonirrigated
capability subclass VIIs; Lozier and Tencee soils in
Gravelly SD-3 range site, Reakor soil in Loamy SD-3
range site.

Lt—Lozier-Teneece complex. This complex oceurs
mostly in the west-central part of the survey area on
low, limestone and indurated caliche hills. Slopes are
1 to 9 percent. Mapped areas are elongated in shape
and about 80 to 7,000 acres in size.

This complex consists of about 50 percent Lozier
cobbly loam, 30 percent Tencee cobbly loam, and 20
percent less extensive soils.

Included in mapping are Rock outerop and Upton,
Reakor, Atoka, Pecos, and Dev soils. The Rock outerop
is intermingled with Lozier soils. Upton soils are inter-
mingled with Tencee soils. Reakor and Atoka soils are
in depressions. Pecos and Dev soils are on flood plains.

The Lozier soil has the profile that is described as
representalive of the series,

The Tencee soil has a profile similar to the one that
is deseribed as representative of the series, but in most
places it has fractured limestone underlying the indu-
rated caliche layer.

For the Lozier and Tencee soils, runoff is medium.
The hazard of water erosion is slight or moderate, and
the hazard of soil blowing is slight.

This complex is used for range, watershed, and wild-
life habitat. Nonirrigated capability subeclass Vlls;
range site Gravelly SD-3.

Malstrom Series

The Malstrom series consists of deep, well drained
soils. These soils formed in aeolian and alluvial sedi-
ments on uplands, S]oq}es are 0 to 3 percent. Elevation
is 8,500 to 4,100 feet. Vegetation is mainly three-awn,
sand dropseed, black grama, blue grama, little blue-
stem, spike dropseed, sandbur, yucea, shinnery oak,
sand sagebrush, and mesquite. The mean annual pre-
cipitation is 12 to 13 inches, and the mean annual soil
temperature is 59 to 61° ¥. The frost-free season is
190 to 2056 days. Malstrom soils in this survey area are
mapped only in association with Faskin soils.



30 SOIL SURVEY

In a representative profile the surface layer 1s light
brown loamy fine sand about 6 inches thick. The subsoil
is brown loamy fine sand about 13 inches thick. The
substratum to a depth of 25 inches is light brown
loamy fine sand. Below this it is very pale brown loam
and fine sandy loam to a depth of 60 inches or more.
The surface layer and subsoil are noncaleareous and
mildly alkaline. The substratum is strongly calcareous
and moderately alkaline and strongly alkaline.

Permeability is moderately rapid, and available
water capacity is 5.5 to 7.0 inches, Effective rooting
depth is 60 inches or more.

This soil is used for grazing and wildlife habitat.

Representative profile of Malstrom loamy fine sand
in an area of Faskin-Malstrom association, 51 feet
north of old road and 0.9 mile west of windmill, in the
NWU4 of sec, 2, T. 13 S., R. 30 E.:

Al—0 to 6 inches; light brown (7.5YR 6/4) loamy
fine sand, brown (7.5YR 5/4) when
moist; single grained; loose when dry
and moist; many fine roots; many very
fine interstitial pores; mildly alkaline;
abrupt smooth boundary.

B2—6 to 19 inches; brown (7.5YR 5/4) loamy fine
sand, brown (7.5YR 4/4) when moist;
weak fine subangular blocky structure;
soft, very friable when moist, nonsticky
and nonplastic when wet; many very
fine roots; many very fine interstitial
pores; mildly alkaline; eclear smooth
boundary.

C1—19 to 25 inches; light brown (7.5YR 6/4)
loamy fine sand, brown (7.5YR 5/4)
when moist; massive; soft, very friable
when moist, nonsticky and nonplastic
when wet ; common very fine roots; many
very fine interstitial pores; few lime fila-
ments and few soft masses of lime;
strongly calcareous ; moderately alkaline;
abrupt wavy boundary.

C2ca—25 to 53 inches; very pale brown (10YR
8/3) loam, very pale brown (10YR 7/3)
when moist; massive; hard, very friable
when moist, slightly sticky and slightly
plastic when wet ; many very fine tubular
pores; disseminated lime and few lime
filaments; strongly caleareous; strongly
alkaline; elear wavy boundary.

C3ca—>53 to 60 inches; very pale brown (10YR
8/3) fine sandy loam, very pale brown
(10YR 7/3) when moist; massive; soft,
very friable when moist, slightly sticky
and sli;l;hll_v plastic when wet; few cali-
che pebbles ; strongly calcareous ; strongly
alkaline,

The depth to Cea horizon is 20 to 30 inches. The A
horizon has hue of 7.5YR or 10YR, value of 5 or 6 when
dry and 4 or 5 when moist, and chroma of 3 or 4 when
dry and moist. The B2 horizon has hue of 7.5YR or
10YR, value of 5 or 6 when dry and 4 or 5 when moist,
and chroma of 3 or 4 when dry and moist. It is loamy
fine sand or fine sandy loam, and it has weak fine sub-
angular blocky structure or is massive. The C1 horizon
has hue of 7.56YR or 10YR, value of 6 or 7 when dry

and 5 or 6 when moist, and chroma of 3 or 4 when dry
and moist, It is loamy fine sand or fine sandy loam. The
Cea horizon has hue of 10YR through 5YR when dry
and moist, value of 7 or 8 when dry and 6 or 7 when
moist, and chroma of 1 through 4 when dry and moist.
Caleium carbonate equivalent of the Cea horizon is 15
to 40 percent. Some profiles contain a few ecaliche
pebbles and strata of loamy fine sand and fine sand be-
low a depth of 50 inches.

Pajarito Series

The Pajarito series consists of deep, well drained
soils. These soils formed in aeolian and alluvial sedi-
ments on uplands and fans, Slopes are 0 to 5 percent.
Elevation is 3,400 to 3,900 feet, Vegetation is mainly
sand dropseed, black grama, plains bristlegrass, three-
awn, mesquite, yucca, and broom snakeweed. The mean
annual precipitation is 10 to 12 inches, and the mean
annual soil temperature is 62° to 65° F. The frost-free
season is 200 to 215 days.

In a representative profile the surface layer is red-
dish brown loamy fine sand and fine sandy loam about
6 inches thick. The subsoil is reddish brown fine sandy
loam about 32 inches thick. The substratum is light red
sandy loam and fine sandy loam to a depth of 60 inches
or more, The soil profile is slightly caleareous in the
surface layer and becomes strongly calecareous in the
substratum. It is moderately alkaline throughout,

Permeability is moderately rapid, and available wa-
ter capacity is 7.5 to 9.0 inches. Effective rooting depth
is 60 inches or more,

These soils are used for grazing and wildlife habitat.

Representative profile of Pajarito loamy fine sand in
an area of Pajarito-Pintura complex, 80 feet north
and 0.4 mile southwest of the cattleguard in the SE14
NE14 of sec. 4, T. 12 S,, R. 2T E.:

A11—0 to 3 inches; reddish brown (5YR 4/4)
loamy fine sand, dark reddish brown
(5YR 38/4) when moist; single grained;
loose when dry and moist; common very
fine roots; few fine interstitial pores;
slightly caleareous; moderately alkaline;
abrupt smooth boundary.

Al2—3 to 6 inches; reddish brown (5YR 4/4)
fine sandy loam, dark reddish brown
(5YR 3/4) when moist; weak fine sub-
angular blocky structure; slightly hard,
very friable when moist, nonsticky and
nonplastic when wet; common very fine
roots; few very fine tubular pores: mod-
erately calcareous; moderately alkaline;
clear smooth boundary.

B1--6 to 17 inches; reddish brown (2.5YR 4/4)
fine sandy loam, dark reddish brown
(2.5YR 3/4) when moist; weak medium
subangular blocky structure; slightly
hard, very friable when moist, nonsticky
and nonplastic when wet; common very
fine roots; few very fine tubular pores;
few lime filaments; moderately calcare-
ous ; moderately alkaline; gradual smooth
boundary.

B21—17 to 30 inches; reddish brown (2.5YR 5/4)
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fine sandy loam, dark reddish brown
(2.5YR 3/4) when moist; weak medium
subangular blocky structure; slightly
hard, very friable when moist, nonsticky
and nonplastic when wet; common very
fine roots; few very fine tubular pores;
few lime filaments; moderately calear-
eous; moderately alkaline; clear smooth
boundary.

B22—30 to 38 inches; reddish brown (2.5YR 5/4)
fine sandy loam, reddish brown (2.5YR
4/4) when moist; weak medium suban-
gular blocky structure; slightly hard,
very friable when moist, slightly sticky
and slightly plastic when wet; common
very fine roots ; common very fine tubular
pores; common lime filaments; few cali-
che pebbles; strongly caleareous; moder-
ately alkaline; clear smooth boundary.

Clca—38 to 46 inches; light red (25YR 6/6)
sandy loam, red (2.5YR 4/6) when
moist; massive; hard, very friable when
moist, slightly sticky and slightly plastie
when wet; few very fine roots; commaon
very fine tubular pores; many lime fila-
ments; few caliche pebbles; strongly cal-
careous; moderately alkaline; clear
smooth bounda ry.

C2ca—46 to 60 inches; light red (2.5YR 6/6) fine
sandy loam, red (2.5YR 4/6) when
moist; massive; hard, very friable when
moist, slightly sticky and slightly plastic
when wet; few very fine roots; common
very fine tubular pores; common soft
masses of lime; strongly calcareous;
moderately alkaline.

The A horizon has hue of 25YR through 7.5YR,
value of 4 through 6 when dry and 3 through 5 when
moist, and chroma of 3 through 6 when dry and moist.
The B horizon has hue of 2.5YR or 5YR, value of 4
through 6 when dry and 3 through 5 when moist, and
chroma of 3 through 6 when dry and moist. It is fine
sandy loam or sandy loam and has medium or fine sub-
angular blocky structure. The C horizon has hue of
25YR or 5YR, value of 4 through 7 when dry and 4
through 6 when moist, and chroma of 3 through 6
when dry and moist, It is fine sandy loam, loamy sand,
sandy loam, or loamy fine sand.

Pa—Pajarito loamy fine sand. This scil occurs on
uplands and fans that are below indurated caliche-
capped breaks east of the Pecos River. Slopes are 0 to
5 percent. Mapped areas are elongated in shape and
aboul 80 to 2,500 acres in size.

This soil has a profile similar to the one described
as representative of the series, but the subsoil is loamy
very fine sand.

Included with this soil in mapping are Alama and
Simona soils and Rock outcrop that make up about 5
percent of the mapped areas. Alama soils are on flood
plains. Simona soils and Rock outerop are on ridges.

Runoff is medium or slow, The hazard of water ero-
sion is moderate, and the hazard of scil blowing is
severe. Common gullies are caused by runoff from
steep breaks.

This soil is used for grazing and wildlife habitat.
Nonirrigated capability subeclass VIle; range site
Sandy SD-3.

Pb—~Pajarito-Pintura complex. This complex occurs
on uplands and fans below indurated caliche breaks
east of the Pecos River. Slopes are 1 to 15 percent.
Mapped areas are elongated in shape and about 300 to
2,000 acres in size.

This complex consists of about 50 percent severely
eroded Pajarito fine sandy loam, 30 percent Pintura
loamy fine sand, and 20 percent less extensive soils,

Included with this complex in mapping are scattered
areas of Berino, Alama, and Simona soils and Rock
outerop. Berino soils are in windblown areas and are
severely eroded. Alama soils are on flood plains. Simona
soils and Rock outerop are on ridges.

The nearly level to gently sloping Pajarito soil is in
windblown areas. It has the profile that is described as
representative of the series,

The undulating to rolling Pintura soil is on rounded
to oval hummocks about 5 to 50 feet in diameter and
about 4 to 8 feet high. The hummocks are partially sta-
bilized by brush and sparse grasses.

For the Pajarito soil runoff is medium to slow, the
hazard of water erosion is moderate, and the hazard
of soil blowing is severe. For the Pintura soil runoff is
very slow, the hazard of water erosion is slight, and the
hazard of soil blowing is severe, Few gullies occur on
the fans.

This complex is used for grazing and wildlife habi-
tat, Nonirrigated capability subelass VIle: Pajarito
soil in Sandy SD-3 range site, Pintura soil in Deep
Sand SD-3 range site.

Pecos Series

The Pecos series consists of deep, moderately well
drained soils. These soils formed in alluvium on flood
plains that are rarely flooded. Slopes are 0 to 8 percent.
Elevation is 3,300 to 4,500 feet. Vegetation is mainly
alkali sacaton, saltcedar, and mesquite, The mean an-
nual precipitation is 10 to 14 inches, and the mean
annual soil temperature is 59° to 65° . The frost-free
season is 190 to 215 days.

In a representative profile the surface layer is 1 inch
of light reddish brown fine sandy loam over 16 inches
of dark reddish gray silty clay loam and reddish brown
silty clay. The underlying material to a depth of 47
inches is reddish brown and reddish gray clay. Below
this it is light reddish brown sandy clay loam to a depth
of 66 inches or more. The soil profile is slightly cal-
careous in the surface layer and becomes strongly
calcareous in the underlying material, The upper part
of the profile is moderately saline and moderately al-
kaline and the lower part is strongly alkaline. Common
gypsum and salt erystals occur below the surface layer.

_ Permeability is very slow, and available water capa-
city is 6 to 9 inches. Effective rooting depth is 66
inches or more.

These soils are used for grazing, irrigated erops,
watoirshed. wildlife habitat, and community develop-
ment.

Representative profile of Pecos silty clay loam in
the SW14SE11SW1 of sec. 28, T. 15 S, R. 26 E.:
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A11—0 to 1 inch; light reddish brown (bYR 6/4)
fine sandy loam, reddish brown (5YR
4/4) when moist; weak fine subangular
blocky structure; slightly hard, very fri-
able when moist; many very fine tubular
pores: many very fine roots; slightly cal-
careous; moderalely alkaline; abrupt
smooth boundary.

A12—1 to 9 inches; dark reddish gray (5YR 4/2)
silty elay loam, dark reddish brown (5YR
3/2) when moist; moderate fine suban-
gular blocky strueture; hard, friable
when moist, sticky and plastic when wet;
many fine and very fine roots; many very
fine tubular pores; slightly caleareous;
moderately alkaline; abrupt smooth
boundary.

9 to 16 inches; reddish brown (5YR 5/3)
silty clay, dark reddish brown (5YR 3/3)
when moist; strong medium subangular
blocky structure; very hard, firm when
moist, very sticky and very plastiec when
wet; many very fine roots; common very
fine tubular pores; few cracks 14 inch
wide ; moderately calcareous; strongly al-
kaline; gradual smooth boundary.

C1—16 to 34 inches; reddish brown (5YR 5/3)

clay, reddish brown (5YR 4/3) when
moist: moderate coarse prismatie struc-
ture; very hard, firm when moist, very
sticky and very plastic when wet; com-
mon very fine roots; common very fine
tubular pores; common pressure faces;
few cracks 1 ineh wide; moderately sa-
line; moderately calcareous; strongly
alkaline; clear smooth boundary.

C2es—34 to 47 inches; reddish gray (5YRl 5/2)

clay, dark reddish gray (bYR 4/2) when
moist; weak coarse prismatie structure;
very hard, firm when moist, very sticky
and very plastic when wet; few very
fine roots; common tubular pores; mod-
erately saline; many gypsum crystals;
strongly calcareous; strongly alkaline;
abrupt wavy boundary.

I11C3—47 to 66 inches; light reddish brown (bYR

6/4) sandy clay loam, reddish brown
(5YR 4/4) when moist; massive; hard,
friahle when maoist; sticky and plastie
when wet; few very fine roots; many
very fine pores; few gypsum crystals;
strongly calcareous; strongly alkaline.

The A horizon has hue of 10YR through 5YR and
value of 2 or 8 when moist. The C horizon has hue of
10YR through 5YR and value 3 through 5 when moist.
It is stratified clay, heavy silty clay loam, and silty
clay. Cracks of 14 to 1 inch wide are common in the C
horizon, and this horizon contains thin layers of fine
sandy loam or sandy clay loam in places. Strata of
sandy clay loam, fine sandy clay loam, sand or silty
texture occur below a depth of 40 inches.

Pe —Pecos silty clay loam. This level soil occurs on
the part of the Pecos River flood plain that is rarely
flonded. Slopes are 0 to 1 percent, Mapped areas are

Al3

elongated in shape and about 40 to 200 acres in size.

This soil has the profile described as representative
of the series.

Included with this so0il in mapping are scattered
areas of Glendale loam, Glendale fine sandy loam, and
Pecos loam that make up about 5 percent of the mapped
areas. Also included are areas of soils similar to the
Pecos soils except that they are somewhat poorly
drained, These latter areas have sparse salt tolerant
vegetation, They make up about 10 percent of the
mapped areas.

Runoff is slow. The hazard of erosion is slight. Suffi-
cient deep moisture is available to maintain bottom land
vegetatlion.

This soil is used for grazing, irrigated erops, water-
shed, and wildlife habitat. Trrigated capability unit
IVs-11, nonirrigated capability subclass VIIs; range
site Salty Bottomland SD-3.

PfA—DPecos silty clay loam, nonsaline, 0 to 1 percent
slopes. This level s0il occurs on flood plains of the Rio
Hondo, Rio Felix, and other minor drainages. It is
rarely flooded. Mapped areas are elongated in shape
and aboul 80 Lo 2,500 acres in size.

This soil has a profile similar to the one deseribed
as representative of the series, but it is nonsaline, the
surface layer is dark grayish brown silty clay loam
about 6 inches thick, and the underlying material is
brown and light brown silty clay loam to a depth of
65 inches or more. The soil profile is maderately cal-
careous and moderately alkaline throughout. The avail-
able water capacity is 9 to 11 inches. Vegetation is
mainly tobosa, side-oats grama, cholla, and yucea.

Included with this soil in mapping are scattered
areas of Bigetty and Reakor soils that make up about
5 percent of the mapped areas.

unoff is slow. The hazard of erosion is slight.

This soil is used for irrigated crops, grazing, com-
munity develepment, watershed, and wildlife habitat.
Most areas used for community development are pro-
tected from flooding. Irrigated capability unit IIs-1,
nonirrigated capability subclass VIs; range site Bot-
tomland SD-3,

PGB—Pecos silty elay loam, nonsaline, 0 1o 3 per-
cent slopes. This level to nearly level soil occurs on flood
plains that are rarely flooded and that are in the lime-
stone valleys in the western part of the survey area.
Mapped areas are elongated and rounded in shape and
aboul 40 Lo 100 acres in size,

This soil has a profile similar to the one described as
representative of the series, but it is nonsaline, the
surface layer is dark brown silty clay loam about 10
inches thick, underlying material is brown silty clay
loam to a depth of 31 inches, and below that, it is brown
and light brown silty clay loam to a depth of 60 inches
or more. Small amounts of lime are in the upper part
of the underlying material but large amounts of lime
occur below a depth of 40 inches. The soil profile is
moderately alkaline throughout, Vegetation is mainly
tobosa, cholla, and yucea,

Included with this soil in mapping are scattered
areas of Reakor soils that make up about 5 percent of
the mapped areas.

Runoff is medium or slow, The hazard of water ero-
sion is moderate, and the hazard of soil blowing is
slight. Gullies are few.
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This soil is used for grazing, watershed, and wild-
life habitat. Nonirrigated capability subclass Vle;
range site Bottomland SD-3.

PH—Pecos-Dev association, This association occurs
in valleys of the limestone hills and along drainages
in the west and southwest of the survey area. Slopes
are 0 to b percent. Mapped areas are narrow in shape,
few to many miles long, and about 60 to 3,000 acres in
size.

This association consists of about 35 percent PPecos
silty elay loam, nonsaline; 30 percent Dev cobbly loam;
and 35 percent less extensive soils.

Included with these soils in mapping are scattered
areas of Bigetty, Tencee, Reakor, and Ector soils and
areas of soils that are similar to Bigetty soils except
that they have strata of gravelly and cobbly loam
below a depth of 20 inches. Reakor soils, which make
up about 10 percent of the mapped areas, are on ridges
and valley fans.

The level to nearly level Pecos soil is on flood plains.
It is rarely flooded. It has a profile similar {o the one
that is described as representative of the series, but it
is nonsaline, the surface layer is dark brown silty clay
loam about 10 inches thick, and the underlying material
is brown silty clay loam to a depth of about 31 inches
and is brown and light brown silty elay loam to a depth
of 60 inches or more. Small amounts of lime are in the
upper part of the underlying material but large
amounts of lime occur below a depth of 40 inches. The
soil profile is moderately alkaline throughout. Vegeta-
tion is mainly tobosa, cholla, and yucca.

The level to nearly level Dev soil is on flood plains.
It is frequently flooded. It has the profile that is de-
scribed as representative of the series.

Runoff is medium or slow, The hazard of water ero-
sion is moderate, and the hazard of soil blowing is
slight.

This association is used for grazing, watershed, and
wildlife habitat. Pecos soil in nonirrigated capability
subelass Vle, Bottomland SD-3 range site; Dev soil in
nonirrigated capability subclass VIw, Bottomland
CP-4 range site.

Pena Series

The Pena series consists of deep, well drained soils.
These soils formed in gravelly and cobbly alluvium on
valley terraces and fans. Slopes are 1 to 15 percent.
Elevation is 5,600 to 6,000 feet. Vegetation is mainly
blue grama, mat muhly, three-awn, vine-mesquite, one-
seed juniper, cholla cactus, Apache-plume, algerita,
and littleleaf sumaec. The mean annual precipitation is
16 to 18 inches, and the mean annual soil temperature
is B5° to 58" F. The frost-free season is 170 to 185
days.

In a representative profile (fig. 4) the surface layer
is dark brown gravelly loam about 3 inches thick. The
next layer is dark brown gravelly loam about 7 inches
thick. The upper part of the substratum is brown very
gravelly loam about 10 inches thick and the lower part
is light brown very cobbly loam to a depth of 85 inches
or more, The soil profile is slightly calcareous in the
upper part and strongly calcareous in the lower part
and is moderately alkaline.

Permeability is moderate, and available water capa-

Figure 4.—Profile of Pena cobbly loam. This soil has a high
content of pebbles and cobblestones.

city is 3 to 6 inches. Effective rooting depth is 60 inches
o' more.,

This soil is used for grazing, wildlife habitat, and
watershed.

Representative profile of Pena gravelly loam in an
area of Pena-Penasco association, 30 feet west of road
crossing of drainage and 1 mile southwest on road to
Mathews Canyon from U.8. 82 in the SEVANWLl4 of
gec. 3, T. 165, R. 17 K.:

A1—0 to 3 inches; dark brown (7.5YR 4/2) grav-
elly loam, dark brown (7.5YR 3/2) when
moist; weak thin platy structure; soft,
very friable when moist, slightly sticky
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and slightly plastic when wet; many fine
and very fine roots; many very fine tubu-
lar pores; 30 percent limestone pebbles
and cobblestones coated with lime;
slightly caleareous; moderately alkaline;
clear smooth boundary.

AC—38 to 10 inches; dark brown (7.5YR 4/2;
gravelly loam, dark brown (7.5YR 3/2
when moist; weak fine subangular blocky
structure; slightly hard, very friable
when moist, slightly sticky and slightly
plastic when wet; many fine and very
fine roots; common very fine and fine tu-
bular pores; few worm casts: 15 percent
limestone pebbles coated with lime; few
lime filaments; slightly calcareous; mod-
erately alkaline; clear smooth houndary.

Clea—10 to 20 inches; brown (7.5YR 5/4) very
gravelly loam, dark brown (7.5YR 4/4)
when moist ; massive; slightly hard, very
friable when moist, slightly sticky and
slightly plastic when wet; common very
fine roots; 65 percent limestone pebbles
and cobblestones coated with lime; many
lime filaments; strongly calcareous; mod-
erately alkaline: clear wavy boundary.

C2ca—20 to 65 inches; light brown (7.5YR 6/4)
very cobbly loam, brown (7.5YR 5/4)
when moist ; massive; slightly hard, very
friable when moist, slightly sticky and
slightly plastic when wet; 60 to 70 per-
cent limestone cobblestones and pebbles
coaled with lime ; common lime filaments;
strongly calcareous; moderately alkaline,

Pebbles and cobblestones cover 25 to 35 percent of
the soil surface. The depth to the Cea horizon is 10 to
30 inches. The A and AC horizons have hue of 10YR
or 7.6YR, value of 4 or 5 when dry and 2 or 8 when
moist, and chroma of 2 or 3 when dry and moist. The
Cea horizon has hue of 10YR or 7.5YR, value of 4
through 7 when dry and 8 through 5 when moist, and
chroma of 2 through 4 when dry and moist. It is mainly
stratified very gravelly, gravelly, or very cobbly loam,
but strata of cobbly or gravelly sandy loam are com-
mon. The caleium carbonale equivalent is more than
15 percent in the Cca horizon. Between 10 and 40
inches the C horizon is about 40 to 80 percent pehbles
and cobblestones,

PK—Pena.Penasco assoeciation. This association oe-
curs in narrow limestone valleys in the southwestern
part of the survey area. Slopes are 1 to 30 percent.
Mapped areas are elongated in shape, 1 to 5 miles long,
and about 60 to 400 acres in size.

This association consists of about 45 percent Pena
gravelly loam, 80 percent Penasco cobbly loam, and 25
percent less extensive soils.

Included with these soils in mapping are Ancho,
Cuevaland, Shanta, Dev, Gabaldon, and Remunda =oils
that make up about 15 percent of the mapped areas.
Also included are Deama soils that make up about 10
percent of the mapped areas. The nearly level to gently
sloping Ancho, Cueveoland, and Remunda soils are in
depressional areas. The nearly level Shanta, Dev, and

Gabaldon soils are on flood plains. The undulating to
hilly Deama soils are on hills.

The gently undulating to hilly Pena and Penasco
soils are on the valley terraces and fans. The Pena
soil has the profile that is described as representative
of the series.

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight. Gul-
lies are common in the soils of the depressions and
flood plains.

This association is used for grazing, wildlife habitat,
and watershed. Pena soil in nonirrigated capability
subclass Vle, Hills CP—4 range site; Penasco soil in
nonirrigated capability subelass VIIs, Shallow CP-4
range sife.

Penasco Series

The Penasco series consists of well drained soils that
are very shallow and shallow to indurated caliche.
These soils formed in cobbly and gravelly alluvium on
valley terraces and fans. Slopes are 2 to 30 percent.
Elevation is 5,600 to 6,200 feet. Vegetation is mainly
blue grama, three-awn, wolftail, mat muhly, one-seed
Juniper, littleleaf sumae, algerita, soaptree yucea, and
cholla cactus. The mean annual precipitation is 16 to
18 inches, and the mean armua{ soil temperature is
55° to 58° F. The frost-free season is 170 to 185 days.

In a representative profile the surface layer is dark
grayish brown cobbly loam and gravelly loam about 9
inches thick. The underlying material is brown grav-
elly loam about 3 inches thick over a layer of gravelly
and cobbly, indurated ecaliche about 5 inches thick. Be-
low this are moderately and weakly cemented, lime
coated pebbles and cobblestones to a depth of 30 inches
or more, The soil profile is slightly and moderately cal-
careous in the surface layer and strongly calcareous
in the underlying material; it is moderately alkaline
throughout.

_ Permeability is moderate, and available water capa-
city is 1.5 to 2 inches. Effective rooting depth to in-
durated caliche is 7 to 20 inches.

These soils are used for grazing, wildlife habitat,
and watershed,.

Representative profile of Penasco cobbly loam in an
area of Penasco-Ancho association, 0.1 mile north of
fence corner that is mnorth of windmill in the
NEYNE!, of sec. 11, T. 15 S., R. 17 E.:

A11—0 to 3 inches; dark grayish brown (10YR
4/2) cobbly loam, very dark grayish
brown (10YR 3/2) when moist; weak
fine granular and weak fine subangular
blocky structure; slightly hard, very fri-
able when moist, slightly sticky and
slightly plastic when wet; many fine and
very fine roots; common very fine tubu-
lar pores; 30 percent cobblestones and
pebbles; slightly calcareous; moderately
alkaline; abrupt smooth boundary.

Al12—3 to 9 inches; dark grayish brown (10YR
4/2) gravelly loam, very dark gravish
brown (10YR 3/2) when moist; weak
fine subangular blocky structure; slightly
hard, very friable when moist, slightly
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sticky and slightly plastic when wet;
many fine and very fine roots; common
very fine tubular pores; 40 percent peb-
bles and cobhlestones coated with lime;
moderately calearcous; moderately alka-
line; abrupt wavy boundary.

Clea—9 to 12 inches; brown (10YR 5/3) gravelly
loam, dark brown (10YR 4/3) when
moist; massive; slightly hard, very fri-
able when moist, slightly sticky and
slightly plastic when wet; common very
fine roots; few very fine tubular pores;
45 percent pebbles and cobblestones
coated with lime; strongly calcareous;
moderately alkaline; abrupt wavy bound-

ary.

C2cam—12 to 17 inches; white (N 8/0) continu-
ously indurated, gravelly and cobbly cali-
che; abrupt wavy boundary.

C3ca—17 to 30 inches; white (N 8/0) moderately
cemented grading to weakly cemented
lime coated pebbles and cobblestones.

Pebbles and cobblestones cover 50 to 60 percent of the
soil surface. The depth to indurated caliche is 7 to 20
inches. The A horizon has hue of 10YR or 7.5YR,
value of 4 or 5 when dry, 2 or 3 when moist, and
chroma of 2 or 3 when dry and moist, The Clea horizon
has hue of 10YR or 7.5YR when dry and moist, value
of 4 or 5 when dry and 3 or 4 when moist, and chroma
of 2 or 3 when dry and moist. It has weak fine suban-
gular bloeky structure or is massive, It is gravelly loam,
gravelly clay loam, cobbly loam, or cobbly clay loam.
It is 35 to 50 pereent caliche and limestone pebbles and
cobblestones.

PL—Penasco-Ancho association. This association oc-
eurs on valley terraces and fans below limestone hills
in the southwestern part of the survey area. Slopes are
1 to 15 percent. Mapped areas are elongated in shape,
and about 60 to 2,000 acres in size.

This association consists of about 60 percent Penasco
cobbly loam, 30 percent Ancho loam, and 10 percent
less extensive soils.

Included with these soils in mapping are Pena, Re-
munda, Deama, and Cuevoland soils, Remunda soils
are at the higher elevations. Pena and Deama soils are
on ridges. The Cuevoland soils are on fans in associa-
tion with the Ancho soils.

The gently undulating to rolling Penasco soil is on
ridges, It has the profile that is described as represen-
tative of the series. The nearly level ta gently sloping
Ancho soil is in depressional areas.

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight. Gul-
lies are common in Ancho soils.

This association is used for grazing, watershed, and
wildlife habitat. Penasco soil in nonirrigated eapability
subclass VIls, Shallow CP-4 range site; Ancho soil in
nonirrigated capability subclass Vle, Loamy CP-4
range site,

PN—Penasco-Gahaldon association, This nssociation
oceurs in valleys between limestone hills in the south-
western part of the survey area. Slopes are 0 to 5 per-
cent. Mapped areas are elongated in shape and about
1,200 to 2,500 acres in size,

This association consists of about 55 percent Pen-
asco gravelly loam, 30 percent Gabaldon silt loam, and
15 percent less extensive soils,

Included with these soils in mapping are Cuevoland,
Pena, and Dev soils. Cuevoland soils are on fans. Pena
svils are on terraces adjacent to drainageways. Dev
soils are on flood plains adjacent to stream channels.

The gently undulating to undulating Penasco soil is
on ridges, It has a profile that is similar to the one
described as representative of the series, but it has a
surface layer of gravelly loam.

The level to nearly level (Gabaldon soil is on flood
plains. It is rarely flooded.

Runoff is medium, For the Gabaldon soil the hazard
of erosion is slight, For the Penasco soil the hazard of
water erosion is moderate, and the hazard of soil blow-
ing is slight.

This association is used for grazing, watershed, and
wildlife habitat. Penasco soil in nonirrigated capabilit
subclass VIls, Shallow CP-4 range site; Gabaldon soil
in nonirrigated capability subclass Vie, Loamy CP—4
range site,

Pintura Series

_ The Pintura series consists of deep, somewhat exces-
sively drained soils. These soils formed in recent, wind
deposited materials on uplands (fig. 5). Slopes are 3
to 156 percent. Elevation is 3,400 to 3,800 feet. Vegeta-
tion is mainly mesquite, broom snakeweed, mesa drop-
seed, three-awn, plains bristlegrass, and fourwing
saltbush. The mean annual precipitation is 10 to 12
inches, and the mean annual soil temperature is 62°
to 65° F. The frost-free season is 190 to 215 days.
Pintura soils in this survey area are mapped only in
complex with Berino and Pajarito soils.

In a representative profile the soil is yellowish red
loamy fine sand to a depth of about 48 inches. Below
this is red sandy clay loam to a depth of 60 inches or
more. The soil profile is nonealeareous, It is neutral to
a depth of 48 inches and mildly alkaline helow.

. Permeability is rapid, and available water capacity
is 4 to 6 inches. Effective rooting depth is 60 inches or
maore.

This soil is used for grazing and wildlife hahitat.

Representative profile of Pintura loamy fine sand in
an area of Berino-Pintura complex, in the center of
sec. 20, T. 14 S, R. 29 E.;

C1—0 to 3 inches; yellowish red (5YR 5/6) loamy
fine sand, yellowish red (5YR 4/6) when
moist; single grained; loose when dry
and moist; many very fine and fine roots;
many very fine interstitial pores; neutral ;

_ gradual smooth boundary.

C2—3 to 48 inches; yellowish red (5YR 5/6)
loamy fine sand, yellowish red (5YR 4/6)
when moist; massive; soft, very friable
when moist, nonsticky and nonplastic
when wet; many very fine, fine, and few
coarse roots; many very fine interstitial
pores; few thin lenses of silt; neutral:
clear smooth boundary.

B2th—48 to 60 inches; red (2.5YR 4/6) sandy
clay loam, dark red (2.5YR 3/6) when
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Figure 5.—Profile of Pintura loamy fine sand. Thin lenses of si!t
and sand were deposited asbllhc hammoek was built up by soil
owing

moist; weak coarse prismalic structure;
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wet: few very fine tubular pores: ecom-
mon clay bridges between sand grains;
mildly aﬁta[ine.

The C horizon has hue of 25YR or 5YR, value of 4
through 6 when dry and 3 or 4 when moist, and chroma
of 4 through 6 when dry and moist. It is loamy fine
sand or fine sand. The Btb horizon has hue of 2.5YR
or BYR, value of 4 or 5 when dry and 3 or 4 when
moist, and chroma of 6 through 8 when dry and moist.

It is sandy clay loam or heavy fine sandy loam. Depth
to the Btb horizon ranges from 42 to 70 inches or more,
The soil is nonecalcareous to moderately calcareous and
neutral to moderately alkaline,

Reakor Series

The Reakor series consists of deep, well drained
soils. These soils formed in alluvium on uplands and
valley fans, Slopes are 0 to 3 percent. Elevation is 3,300
to 3,900 feet. Vegetation is mainly burrograss, tobosa,
black grama, blue grama, vine-mesquite, three-awn,
alkali sacaton, broom snakeweed, and Mormon-tea. The
mean annual precipitation 1s 10 to 12 inches, and the
mean annual soil temperature is 62° to 65° F. The
frost-free season is 200 to 215 days.

In a representative profile the surface layer is brown
and light brown loam about 7 inches thick. The subsoil
is light brown heavy loam and clay loam about 23
inches thick. The substratum is pink clay loam high
in content of lime to a depth of 65 inches or more. The
soil profile is moderately calcareous in the surface
la{er and strongly calcareous below. It is moderately
alkaline throughout.

Permeability is moderate, and available water capa-
city is 9 to 12 inches. Effective rooting depth is 65
inches or more (fig. 6).

These soils are used for irrigated crops, grazing,
wild%ife habitat, watershed, and community develop-
ment,

Representative profile of Reakor loam, 0 to 1 per-
cent slopes, 0.2 mile east of railroad track and 275 feet
south of fence in the NW14SW1, of sec. 25, T. 12 S.,
R.26 E.:

Al11—0 to 2 inches; brown (10YR 5/3) loam,
brown (10YR 4/3) when moist; moder-
ate thin platy structure parting to fine
granules; soft, very friable when maist,
slightly sticky and slightly plastic when
wet; many fine and very fine roots:
common very fine tubuar pores; moder-
ately calcareous; moderately alkaline;
clear smooth boundary,

A12—2 to T inches; light brown (7.5YR 6/4)
loam, brown (7.5YR 4/4) when moist;
moderate fine subangular blocky struc-
ture parting to fine granules; slightly
hard, very friable when moist, slightly
sticky and slightly plastic when wet:
many fine and very fine roots; common
fine and very fine and few medium tubu-
lar pores; few worm casts; moderately
calcareous; moderately alkaline; clear
smooth boundary.

B21—7 to 17 inches; light brown (7.5YR 6/4)
heavy loam, brown (7.5YR 4/4) when
moist, moderate fine subangular blocky
structure; slightly hard, very friable
when moist, slightly sticky and slightly
plastic when wet; many fine and very
fine roots ; common very fine and few fine
tubular pores; common worm casts:
common lime filaments; strongly calcar-
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Figure 6.—Profile of Reakor loam. The effective rooling zone is
deep, and soft masses of lime are in the substratum.

eous; moderately alkaline; clear smooth
boundary.

B22—17 to 30 inches: light brown (7.5YR 6/4)
clay loam, brown (7.5YR 5/4) when
moist ; weak fine subangular blocky strue-
ture; hard, friable when moist; sticky
and plastic when wet; few very fine
roots; common very fine tubular pores;
common worm casts; common lime fila-
ments; strongly calcareous; moderately
alkaline; clear smooth boundary.

Clea—30 to 44 inches; pink (7.5YR 7/4) clay
loam, brown (7.5YR 5/4) when moist;

massive; hard, friable when moist, sticky
and plastic when wet; few very fine
roots; common very fine tubular pores;
common fine and medium soft masses of
lime; few fine hard lime pebbles; few
lime coated limestone pebbles; strongly
calcareous ; moderately alkaline; gradual
smooth boundary.

44 to 65 inches; pink (7.5YR 8/4) clay loam,
light brown (7.5YR 6/4) when moist;
massive ; hard, friahle when moist, sticky
and plastic when wet; common very fine
tubular pores; common soft masses of
lime in upper part; strongly caleareous;
moderately alkaline.

Depth to the Cea horizon is 20 to 40 inches. The A
horizon has value of 8 or 4 when moist and chroma of
2 through 4 when dry and moist. The B horizon has hue
of 7.5YR or 10YR when dry and moist, value of 6 or 7
when dry, and chroma of 3 or 4 when dry and moist. It
is heavy loam, clay loam, or silty clay loam and has
fine or medium subangular blocky structure. The C
horizon has value of 6 through 8 when dry and 5
through 7 when moist, and chroma of 3 through 5 when
dry and moist. The caleium carbonate equivalent of the
C horizon is 20 to 50 percent. The lime in the C horizon
oceurs as common or many soft masses or is dissemi-
nated. Accumulations of gypsum oceur below a depth
of 40 inches in places. Few pebhles oceur throughout
the profile in some places.

Ra—Reakor sandy loam. This level soil occurs on
uplands mainly along Berrendo Creek. Slopes are 0 to
1 percent. Mapped areas are elongated in shape and
about 80 {o 640 acres in size,

This soil has a profile similar to the one deseribed as
representative of the series, but it has a surface layer
of sandy loam about 12 inches thick. The substratum
commonly contains reddish yellow mottles.

The irrigated cropland has generally been leveled to
a grade of 0.2 to 0.3 percent for irrigation water man-
agement. In areas where land has been cul deeply
while leveling, the clay loam subsoil has been exposed.

Included with this seil in mapping are scattered
areas of Reakor loam, Atoka, Tencee, and Upton soils
that make up about 5 percent of the mapped areas.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate.

This soil is used for irrigated crops, grazing, and
community development. Irrigated capabilily unit
Ile-2, nonirrigated capability subelass VIle; range
site Sandy SD-3.

ReA—Reakor loam, 0 to 1 percent slopes. This level
soil occurs on uplands west of the Pecos River. The
mapped areas are rounded and elongated in shape and
about 60 to 1,200 acres in size.

This soil has the profile deseribed as representative
of the series. In the northwest part of the city of Ros-
well, this soil commonly has a clay layer below a depth
of 40 inches, and foundation failures are common.

In most areas this soil has been land leveled to a
grade of 0.2 to 0.3 percent for water management. In
areas where land has been deeply cut while leveling, the
clay loam subsoil has heen exposed.

Included with this soil in mapping are scattered

c2
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areas of Reeves, Holloman, Atoka, Tencee, and Upton
soils and Reakor loam, 1 to 8 percent slopes. These in-
cluded soils make up about 15 percent of the mapped
areas.
: Rlllmoff is medium or slow, The hazard of erosion is
slight.

This soil is used for irrigated crops, grazing, com-
munity development, and wildlife habitat. Irrigated
capability eclass I, nonirrigated capability subclass
Vlle; range site Loamy SD-3.

ReB—Reakor loam, 1 to 3 pereent slopes. This
nearly level soil occurs on uplang: west of the Pecos
River. Mapped areas are elongated in shape and about
10 to 200 acres in size.

This soil has a profile similar to the one deseribed as
representative of the series but depth to the strongly
calcareous substratum is less.

The irrigated cropland has generally been bench
leveled to a width of about 100 feet or less. The depth
to the substratum of high lime content and, in places,
the amount of exposed lime depend upon the depth of
the land-leveling cuts. Chlorosis and reduced crop
yields oceur on exposed lime areas.

Included with this soil in mapping are scattered
areas of Reeves, Holloman, Tencee, Upton, and Atoka
soils, and Reakor sandy loam and Reakor loam, 0 to 1
percent slopes. These included soils make up about 10
percent of the mapped areas.

Runoff is medium. The hazard of water erasion is
moderate, and the hazard of soil blowing is slight.

This soil is used for irrigated erops, grazing, wildlife
habitat, and community development. Irrigated capa-
bility unit ITe-6, nonirrigated capability subeclass VIle;
range site Loamy SD-3.

RF—Reakor loam, 0 to 3 percent slopes. This level
to nearly level soil occurs on uplands west of the Pecos
River. Mapped areas are rounded and are elongated in
shape and about 40 to 6,000 acres in size.

Included with this soil in mapping are Tencee,
Upton, and Atoka soils, and Pecos silty clay loam, non-
saline soils that make up about 5 percent of the mapped
areas. The gently undulating Tencee and Upton soils
are on ridges. The nearly level Atoka soils are inter-
mixed with Tencee and Upton soils. The level Pecos
soils are on flood plains.

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

This soil is used for grazing, watershed, and wildlife
habitat. Nonirrigated capability subeclass VIIe; range
site Loamy SD-3.

RH—Reakor-Pecos association. This association oc-
curs in valleys between low hills in limestone areas.
Slopes are 0 to 3 percent. Mapped areas are elongated
and are rounded in shape and about 100 te 1,000 acres
in size,

This association consists of about 55 percent Reakor
loam, 35 percent nonsaline Pecos silty clay loam, and
10 percent less extensive soils.

Included with these soils in mapping are Tencee,
Atoka, Dev, and Bigetty soils and areas of soils that
are similar to Reakor soils excepl that they have a dark
colored surface layer containing more than 1 percent
organic matter. Tencee and Atoka soils are on ridges.
Dev and Bigetty soils are on flood plains. The soils

similar to Reakor soils are in the transilional area
between Reakor soils and nonsaline Pecos soils.

The level to nearly level Reakor soil is on fans. It
has a profile that is similar to the one deseribed as
representative of the series, bul the surface layer is a
brown loam about 8 inches thick.

The level to nearly level Pecos soil is on flood plains.
It has a profile that is similar to the one described as
representative of the series except that it is nonsaline,
it has a dark colored surface layer, the subsoil is about
35 inches thick, and soft masses and filaments of lime
are below a depth of 30 inches.

Runoff is medium or slow. The hazard of water ero-
sion is moderate, and the hazard of soil blowing is
slight. Gullies are few,

This association is used for grazing, wildlife habitat,
and watershed. Reakor soil in nonirrigated capability
subclass VIle, Loamy SD-3 range site; Pecos soil in
nonirrigated capability subclass VIe, Bottomland SD-3
range site.

RI—Reakor-Tencee association. This association oc-
curs on uplands west of the Pecos River. Slopes are ()
to 5 percent, Mapped areas are rounded in shape and
about 100 to 2,000 acres in size.

This association consists of 55 percent Reakor loam,
30 percent Tencee gravelly loam, and 15 percent less
extensive soils,

Included with these soils in mapping are Upton,
Atoka, Bigetty, and Pecos soils. Upton and Atoka soils
are on the ridges intermixed with Tencee soils. Bigetty
and Pecos soils are on flood plains.

The level to nearly level Reakor soil is in depressions.
The gently undulating to undulating Tencee soil is on
ridges. It has the profile that is described as represen-
tative of the series.

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

This association is used for grazing, watershed, and
wildlife habitat, Nonirrigated capability subclass Vlle;
Reakor soil in Loamy SD-3 range site, Tencee soil in
Gravelly SD-3 range site,

Reakor, Gravelly Subsoil Variant

The Reakor, gravelly subsoil variant, consists of
deep, well drained soils. These soils formed in alluvium
over gravelly materials on uplands. Slopes are 0 to 3
percent. Elevation is 3,300 to 3,500 feet. Vegetation is
mainly burrograss, tobosa, three-awn, black grama, and
broom snakeweed. The mean annual precipitation is
10 to 12 inches, and the mean annual soil temperature
is 62° to 656° F, The frost-free season is 200 to 215 days.

In a representative profile the surface layer is pale
brown and brown loam about 11 inches thick. The sub-
soil is brown clay loam about 9 inches thick. The upper
rart of the substratum is pink clay loam about 11
inches thick. The lower part is pink very gravelly clay
loam to a depth of 60 inches or more. The sail profile
is moderately calcareous and moderately alkaline
throughout,

Permeability is moderate, and available water ca-
pacity is 6.5 to 7.5 inches. Effective rooting depth is 60
inches or more.

This soil is used for irrigated crops, grazing, wild-
life habitat, watershed, and as a source of gravel,
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Representative profile 'of Reakor loam, gravelly sub-
soil variant, 282 feet north and 159 feet west of the
southwest fence of the Chaves County gravel pit in the
NWI of sec. 24, T. 11 5., R, 23 E:

A11—0 to 6 inches: pale brown (10YR 6/3) loam,
dark brown (10YR 4/3) when moist;
weak fine subangular blocky structure;
soft, very friable when moist, slightly
sticky and slightly plastic when wet;
many very fine roots; common very fine
tubular pores; moderately calcareous;
mnderatery alkaline; abrupt smooth
boundary

6 to 11 inches; brown (10YR 5/3) loam,
dark brown (10YR 4/3) when moist;
weak fine subangular blocky structure;
soft, friable when moist, slightly sticky
and slightly plastic when wet; common
very fine roots; many fine tubular pores;
few worm casts; 5 percent pebbles; mod-
erately calcareous; moderately alkaline;
clear smooth boundary,

B2—11 to 20 inches; brown (10YR 5/3) clay
loam, dark brown (10YR 4/3) when
moist; moderate fine subangular blocky
structure; slightly hard, friable when
moist, slightly sticky and slightly plastic
when wet ; few very fine roots ; many fine
tubular pores: few worm casts; 10 per-
cent pebbles; few lime filaments; mod-
erately calcareous; moderately alkaline;
gradual smooth boundary.

Clea—20 to 31 inches; pink (7.5YR 8/4) clay
loam, light brown (7.5YR 6/4) when
moist; massive; slightly hard, friable
when moist, slightly sticky and slightly
plastic when wet; few very fine roots;
many fine tubular pores; 10 percent peb-
bles; few lime filaments ; moderately cal-
careous; moderately alkaline; gradual
smooth boundary.

ITC2ca—31 to 60 inches; pink (7.5YR 8/4) very
gravelly clay loam, light brown (7.5YR
6/4) when moist; massive; slightly hard,
friable when moist, sticky and plastic
when wet; many fine tubular pares; 45
pereent pebbles and cobblestones; few
soft masses of lime; moderately cal-
careous; moderately alkaline.

Depth to gravelly material is 20 to 35 inches, The A
horizon has hue of 7.5YR or 10YR, value of 3 or 4
when moist, and chroma of 2 through 4 when dry and
moist. The B horizon has hue of 7.5YR or 10YR and
value of 5 or 6 when dry and 4 or 5 when moist. It is
heavy loam or clay loam and has weak or moderate,
fine or medium subangular blocky structure. The C
horizon has value of 6 through 8 when dry and 5
through 7 when moist and chroma of 3 through 5 when
dry and moist, The pebble content of the I1C2e¢a horizon
averages 30 to 80 percent with 10 to 20 percent cobble-
stones.

Al2—

Rg—Reakor |n_:un.. aravelly subsoil variant. This level
to nearly level soil occurs on uplands west of the Pecos

River, Slopes are 0 to 3 percent. Mapped areas are
elongated in shape and about 20 to 340 acres in size,

Included with this soil in mapping are scattered
areas of Reakor, Atoka, and Bigetty soils that make
up about 5 pereent of the mapped areas.

Runoff is medium or slow. The hazard of erosion
is slight.

This mapping unit is used for grazing, irrigaled
crops, wildlife habitat, watershed, and as a gravel
source. Irrigated capability unit IIs—4, nonirrigated
capability subclass VIle; range site Loamy SD-3,

Reeves Series

The Reeves series consists of deep, well drained
soils. These soils formed in gypsiferous alluvium on
uplands (fig. 7). Slopes are 0 to 3 percent. Elevation
is 3,300 to 3,700 feet. Vegetation is mainly burrograss,
three-awn, tobosa, alkali sacaton, broom snakeweed,
and fourwing saltbush. The mean annual precipitation
is 10 to 12 inches, and the mean annual soil tempera-
Eure is 62° to 65° F. The frost-free season is 200 to 215

ays.

In a representative profile the surface layer is brown
and light brown loam about 7 inches thick. The subsoil
is light brown clay loam about 15 inches thick. The
upper 9 inches of the substratum is pink clay loam.
Below this is pink clay loam to a depth of 79 inches or
more. The soil profile is moderately calcareous in the
surface layer and strongly calcareous below, It is mod-
erately alkaline throughout.

Permeability is moderate, and available water ca-
pacity is 5 to 6 inches. Effective rooting depth to gyp-
siferous material is 20 to 40 inches.

These soils are used for irrigated crops, grazing,
wildlife habitat, and community development.

Representative profile of Reeves loam, 0 to 1 percent
slopes, 400 feet east and 293 feet south of the north-
west corner of the NE1/ of sec. 11, T. 12 S, R. 25 E.:

A11—0 to 3 inches; brown (10YR 5/3) loam,
brown (10YR 4/8) when moist; weak
fine subangular blocky structure; slightly
hard, very friable when moist, slightly
sticky and slightly plastic when wet;
many very fine roots; commaon fine tubu-
lar pores; moderately calcareous; moder-
ately alkaline; abrupt smooth boundary.

Al12—3 to 7 inches; light brown (7.5YR 6/4)
loam, brown (7.5YR 4/4) when moist;
weak fine subangular blocky structure;
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wet; many very fine roots; common fine
tubular pores; common worm casts ; mod-
erately caleareous; moderately alkaline;
clear smooth boundary.

B2lca—T to 15 inches; light brown (7.5YR 6/4)
clay loam, brown (7.5YR 5/4) when
moist; moderate fine subangular blocky
structure; slightly hard, very friable
when moist, slightly sticky and slightly
plastic when wet; many very fine roots;
common fine tubular pores; common lime
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Figure 7.—Profile of Reeves loam showing a moderate depth to
the gypsum layer that restricts root development,

filaments; strongly caleareous; moder-
ately alkaline:; clear smooth boundary.
B22c¢a—15 to 22 inches; light brown (7.5YR 6/4)
clay loam, brown (7.5YR 5/4) when
moist ; weak {ine subangular blocky strue-
ture; slightly hard, very friable whe_n
moist; slightly sticky, slightly plastie
when wet ; many fine and very fine roots;
common fine tubular pores; few fine lime
filaments; strongly calcareous; moder-
ately alkaline; clear smooth boundary,
Clca—22 to 31 inches; pink (7.5YR 8/4) clay
loam, pink (7.5YR 7/4) when moist;

massive ; slightly hard, very friable when
moist, sticky and plastic when wet; few
very fine roots; common fine tubular
pores; few soft lime masses; strongly cal-
careous; moderately alkaline; abrupt
wavy boundary.

C2Zcs—31 to 40 inches; pinkish white (7.5YR 8/2)
gypsiferous loam, pink (7.5YR 7/4) when
moist; massive; slightly hard, very fri-
able when moist, slightly sticky and
slightly plastic when wet; many soft
masses and erystals of gypsum; strongly
calcareous; moderately alkaline: clear
wavy boundary.

C3—40 to 79 inches; pink (7.5YR 8/4) clay loam,
light brown (7.5YR 6/4) when moist:
massive; slightly hard, very friable when
moist, sticky and plastic when wet; many
soft masses and erystals of gypsum;
strongly calcareous; moderately alkaline.

The depth to the gypsum horizon is 20 to 40 inches.
The A horizon has value of 5 through 7 when dry and
4 or 5 when moist. The B horizon has hue of 5YR
through 10YR, value of 5 through 7 when dry and 4
through 6 when moist, and chroma of 3 through 5 when
dry and moist. It is clay loam or loam. The Cea horizon
has hue of 5YR through 10YR when dry and moist,
value of 6 through 8 when dry and 5 through 7 when
moist, and chroma of 3 through 5 when dry and moist.

RkA—Reeves loam, 0 to 1 percent slopes. This level
soil oceurs on uplands west of the Pecos River. Mapped
areas are rounded in shape and about 40 to 640 acres
in size,

This soil has the profile described as representative
of the series. In most areas used for irrigated crops,
this soil has been leveled to grades of 0.2 to 0.3 percent
for irrigation water management, In areas where deep
cuts have been made during land leveling, the gypsi-
ferous material has been exposed,

Included with this seil in mapping are scattered
areas of Holloman and Reakor soils and Reeves loam,
1 to 3 percent slopes. Also included are areas of a soil
that is similar to Reeves soils except that it has a
clayey gyvpsum layer at depths of 20 to 40 inches; it
is mainly in the northwestern part of the city of Ros-
well. These included areas make up about 15 percent of
the mapped areas.

Runoff is medium, and the hazard of eresion is slight.

This soil is used for irrigated erops, grazing, wild-
life habitat, and community development. Irrigated
capability unit I1Is-9, nonirrigated capability subelass
VIIs; range site Loamy SD-3,

RkB—Reeves loam, 1 to 3 percent slopes. This
nearly level soil occurs on uplands west of the Pecos
River, Mapped area are narrow and elongated in
shape and about 40 to 160 acres in size.

In areas used for irrigated crops the land has gen-
erally been bench leveled to a width of about 100 feet
or less. In areas where land has been cut deeply while
leveling, many small areas of gypsiferous material
have been exposed. '

Included with this soil in mapping are scattered
areas of Reeves loam, 0 to 1 percent slopes; Reakor
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soils; and Holloman soils that make up about 10 per-
cent of the mapped areas.

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

This soil is used for irrigated crops, grazing, wild-
life habitat, and community development. Irrigated
capability unit ITIe-12; nonirrigated capability sub-
class VIle; range site Loamy SD-3.

RIL—Reeves-Holloman association. This association
oceurs on uplands paralleling the east side of the Pecos
River. Slopes are 0 to 5 percent. Mapped areas are
elongated in shape and about 1,000 to 3,000 acres in
RlZe.

This association consists of 40 percent Reeves loam ;
17 percent Holloman loam; 13 percent Holloman loam,
thick solum; 20 percent Gypsum land; and 10 percent
less extensive soils.

Included with these soils in mapping are scattered
areas of Russler and Sotim soils and a few scattered
areas of Rock ou terop. The level to nearly level Russler
and Sotim seils are in depressions.

The level to nearly level Reeves soil is in depressions.
It has a profile that is similar to the one described as
representative of the series, but it has a reddish brown
subsoil.

The nearly level to gently sloping Holloman soil is in
depressions and intermixed with the Gypsum land, It
has a profile that is similar to one deseribed as repre-
sentative of the series, but it is reddish brown. The
undulating Gypsum land is on knolls.

For Reeves and Holloman soils runoff is medium,
and the hazards of water erosion and soil blowing are
moderate. For Gypsum land runoff is rapid, the hazard
of water erosion i3 moderate, and the hazard of soil
blowing is severe,

This association is used for grazing, watershed, and
wildlife habitat. Reeves soil in nonirrigated capability
subelass Vlle, Loamy SD-3 range site; Holloman soils
in nonirrigated capability subeclass VIIs: Holloman
loam in Gyp SD-3 range site, Holloman loam, thick
solum, in Loamy SD-3 range site.

Remunda Series

The Remunda series consists of deep, well drained
soils, These soils formed in alluviuom on fans. Slopes
are 0 to 9 percent. Elevation is 5,800 to 6,600 feet.
Vegetation is mainly blue grama, hairy grama, wolf-
tail, mountain muhly, three-awn, one-seed juniper,
pinyon pine, and algerita. The mean annual precipita-
tion is 16 to 18 inches, and the mean annual soil tem-
perature is 55° to 58° F. The frost-free season is 170
to 185 days.

In a representative profile the surface layer is dark
brown loam and clay loam about 6 inches thick. The
subsoil is dark brown and reddish brown clay loam and
heavy clay loam about 28 inches thick, The substratum
is reddish brown and light reddish brown sandy clay
loam to a depth of 60 inches or more. The soil profile
is noncaleareous and neutral.

Permeability is slow, and available water capacity
is 10 to 11 inches. Effective rooting depth is 60 inches
01 more,

This soil is used for grazing, watershed, and wild-
life habitat.

Representative profile of Remunda loam in an area
of Deama-Remunda association, 650 feet west and 190
feet north of the northwest corner marker of sec. 18,
T. 17 S., R. 16 E.:

Al1—0 to 3 inches; dark brown (7.5YR 4/2)
loam, dark brown (7.5YR 3/2) when
moist; weak fine granular structure:
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wet, many fine roots; common very fine
tubular pores; neutral; abrupt smooth
boundary.

Al2-—3 to 6 inches; dark brown (7.5YR 4/2) clay
loam, dark brown (7.5YR 3/2) when
moist ; moderate fine granular structure:
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wet; many fine roots; common very fine
tubular pores; neutral; abrupt smooth
boundary.

B1—&6 to 15 inches; dark brown (7.5YR 4/2) clay
loam, dark brown (7.5YR 3/2) when
moist; moderate fine subangular blocky
structure; slightly hard, very friable
when moist, sticky and plastic when wet ;
many fine roots; common very fine tubu-
lar pores; neutral; clear smooth bound-

ary.

B21t—15 to 25 inches; reddish brown (5YR 4/4)
heavy clay loam, dark reddish hrown
(5YR 3/4) when moist; moderate fine
angular blocky structure; hard, friable
when moist, sticky and plastic when wet ;
few very fine roots; common very fine
tubular pores; few patchy clay films on
peds; neutral; clear smooth boundary.

B22t—25 to 34 inches; reddish brown (5YR 5/4)
heavy clay loam, reddish brown (5YR
4/4) when moist; weak fine prismatic
structure parting to moderate medium
subangular blocks; hard, friable when
moist, sticky and plastic when wet; few
very fine roots; common very fine tubular
pores; few patchy clay films on peds;
neutral; clear wavy boundary.

C1—34 to 45 inches; reddish brown (5YR 5/4)
sandy clay loam, reddish brown (5YR
4/4) when moist; massive; hard, very
friable when moist, slightly sticky and
plastic when wet; few very fine roots;
common very fine tubular pores; neutral;
clear wavy boundary.

C2—45 to 60 inches; light reddish brown (5YR
6/4) sandy clay loam, reddish brown
(5YR 4/4) when moist; massive; hard,
very friable when moist, slightly sticky
and plastic when wet ; few very fine tubu-
lar pores; neutral.

The color of the A horizon has hue of 7.5YR or 10YR
when dry and moist, value of 3 or 4 when dry and 2 or
3 when moist, and chroma of 2 or 3 when dry and
moist, The Bt horizon has hue of 5YR or 7.5YR and
chroma of 3 or 4 when dry and moist. It is silty clay
loam or clay loam. The C horizon has hue of 5YR or
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7.5YR, value of 4 or 5 when moist, and chroma of 3
through 5 when dry and moist. It is sandy clay loam,
silty clay loam or clay loam.

RM—Remunda-Penasco association. This association
occurs in narrow limestone valleys in the southwestern
part of the survey area, Slopes are 1 to 15 percent.
Mapped areas are 1 to 4 miles long, narrow and elon-
gated in shape, and about 80 to 400 acres in size.

This association consists of about 55 percent Re-
munda loam, 20 percent Penasco cobbly loam, and 25
percent less extensive sails.

Included with these soils in mapping are scattered
areas of Pena, Gabaldon, Deama, Dev, Ancho, and
Cuevoland soile and areas of soils that are similar to
Remunda soils except that they have bedrock at depths
of 20 to 40 inches. Pena and Deama soils are on ridges.
Gabaldon and Dev soils are on flood plains. Ancho and
Cuevoland soils are in depressions in association with
Remunda soils. )

The nearly level to moderately sloping Remunda soil
is in depressions. It has a profile that is similar to the
one described as representative of the series, bul il has
a clay loam substratum. The gently undulating to roll-
ing Penasco soil is on ridges.

Runoff i1s medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight.
Gullies are few to common in areas of Remunda soils.

This association is used for grazing, watershed, and
wildlife habitat. Remunda soil in nonirrigated capabil-
ity subclass Vie, Loamy CP—4 range site; Penasco soil
in nonirrigated capability subelass VIIs, Shallow CP—4
range site.

Rock Outerop

This miscellaneous area consists of exposed bedrock.
It occurs on ridges, hills, and escarpments. Slopes are
mostly 0 to 50 percent, but vertical cliffs are common.
Rock outerop consists mostly of limestone that
weathers slowly, Interbedded siltstone and shale also
are included. Rock outerop is mapped only in complex
with the Deama and Ictor soils in this survey area.
This miscellancous area is used for watershed.

Roswell Series

The Roswell series consists of deep, excessively
drained soils. These soils formed in aeolian and allu-
vial sediments on uplands. Slopes are 1 to 15 percent.
Elevation is 3,500 to 4,100 feet. Vegetation is mainly
sand dropseed, little hluestem, sand bluestem, three-
awn, sandbur, shinnery oak, sand sagebrush, and
yueca. The mean annual preeipitation is 12 to 13
inches, and the mean annual seil temperature is 59°
to 61° F. The frost-free season is 190 to 205 days.

In a representative profile the surface layer is light
brown fine sand about 13 inches thick, The underlying
material is pink fine sand to a depth of 88 inches or
more, The soil profile is noncalcareous and neutral.

Permeability 1s rapid, and available water capacity
is 3 to 4 inches. Effective rooting depth is 60 inches
or more,

This soil is used for grazing and wildlife hahitat.

Representative profile of Roswell fine sand in an area
of Roswell-Jalmar complex, 174 feet south and 180 feet

west of oil well standpipe located in SE14SE1j} of sec.
6, T. 13 5, R. 31 E.:

A11—0 to 5 inches; light brown (7.5YR 6/4) fine
sand, brown (7.5YR 5/4) when moist;
single grained; loose dry and moist; many
very fine roots ; many very fine interstitial
pores; neutral ; abrupt smooth boundary.

A12—5 to 13 inches; light brown (7.5YR 6/4)
fine sand, brown (7.5YR 5/4) when
moist; massive; soft, very friable when
moist, nonsticky and nonplastic when
wet; many very fine and few coarse
roots; many very fine interstitial pores;
neutral; gradual smooth boundary.

C—13 to 88 inches; pink (7.5YR 7/4) fine sand,
light brown (7.5YR 6/4) when moist;
massive; soft, very friable when moist,
nonstieky and nonplastic when wet; many
very fine roots and common coarse roots;
many interstitial pores; neulral.

The color of the A and C horizons has hue of T5YR
or 5YR and chroma of 3 or 4 when dry and moist.
Texture between depths of 10 and 40 inches is fine sand
or loamy fine sand. In places, the C horizon is sandy
loam or sandy elay loam below a depth of 40 inches.

Ron—Roswell-Jalmar complex. This complex occurs
on deep sand uplands in the eastern part of the survey
area west of the High Plains, Slopes are 0 to 15 per-
cent. The mapped area is continuous and elongated
in shape.

This complex consists of about 60 percent Roswell
fine sand, 25 percent Jalmar fine sand, and 15 percent
less extensive soils,

Included with this soil in mapping are scattered
areas of Faskin and Malstrom soils and areas of soils
that are similar to the Jalmar soils except that they
have less than 18 percent clay in the subsoil.

The gently undulating to rolling Roswell soil is in
the billowy areas of deep sands. It has the profile that
is described as representative of the series,

The level Lo nearly level Jalmar soil is in the depres-
sions. 1t has the profile described as representative of
the series.

Runoff is very slow. The hazard of water erosion is
slight, and the hazard of soil blowing is severe.

This complex is used for grazing and wildlife habi-
tat. Nonirrigated capability subeclass VIle; Roswell
soil in Sandhills CP-2 range site, Jalmar soil in Deep
Sand CP-2 range site.

Russler Series

The Russler series consists of saline, well drained
soils that are moderately deep to gypsum. These soils
formed in alluvium over gypsum beds on uplands (fig.
8). Slopes are 0 to 3 percent. Elevation is 3,300 to 3,700
feet. Vegetation is mainly tobosa, burrograss, black
grama, broom snakeweed, and soaptree yucca. The
mean annual precipitation is 10 to 12 inches, and the
mean annual soil temperature is 62° to 65° F. The
frost-free season is 200 to 215 days.

In a representative profile the surface layer is brown
silty clay loam about 2 inches thick. The subsoil is red-
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Figure 8.—Profile of Russler loam. The subsoil has prismatic
structure and gypsum material restricts root development,

dish brown silty clay loam ahout 20 inches thick. The
substratum is reddish and white gvpsiferous bedrock
to a depth of 36 inches or more. The soil profile is
slightly caleareous in the upper part and strongly
calcareous in the lower part; it is moderately alkaline.

Permeability is slow, and available water capacity
is 2 to 4 inches. Effective rooting depth to gypsum is
20 to 35 inches.

This soil is used for grazing, watershed, and wildlife
habitat.

Representative profile of Russler silty clay loam, 435
feet west and 195 feet south of the northeast corner
marker of sec. 4, T. 11 5., R. 26 E.:

A1—0 to 2 inches: brown (7.5YR 5/4) silty elay
loam, dark brown (7.5YR 4/4) when

moist; weak thin platy structure partin
to moderate fine granules; slightly hard,
very friable when moist, sticky and plas-
tic when wet; many very fine and fine
roots; common fine vesicular pores;
slightly calcareous; moderately alkaline;
abrupt smooth boundary.

B21—2 to 7 inches; reddish brown (5YR 5/4)
silty clay loam, dark reddish brown (YR
3/4) when moist ; moderate fine subangu-
lar blocky structure; hard, friable when
moist, sticky and plastic when wet; many
very fine and fine roots; many very fine
tubular pores; slightly calecareous; mod-
erately alkaline; clear smooth boundary.

B22—7T to 13 inches; reddish brown (bYR 5/4)
silty clay loam, reddish brown (5YR 4/4)
when moist; strong medium subangular
blocky structure; very hard, firm when
moist, very sticky and very plastic when
wet: many fine and very fine roots; many
very fine tubular pores; strongly calcare-
ous; moderately alkaline; clear smooth
boundary.

B23ca—13 to 22 inches; reddish brown (5YR 5/4)
silly elay loam, reddish brown (5YR 4/4)
when moist; strong medium prismatic
structure parting to strong medium sub-
angular blocks; very hard, firm when
moist, very sticky and very plastic when
wet; many very fine roots; many very
fine tubular pores; common soft lime
masses ; strongly calcareous; moderately
alkaline; abrupt wavy boundary.

Cr—22 to 36 inches; reddish and white soft crys-
taline gvpsum.

The depth to gypsum is 20 to 40 inches. The A ho-
rizon has hue of 5YR or 7.5YR, value of 4 or 5 when
dry, and chroma of 3 or 4 when dry and moist. The B
horizon has hue of 2.5YR or 6YR, value of 3 or 4 when
dry and moist, and chroma of 4 through 5 when dry
;md moist, The B horizon is silly clay loam or clay
oam.

Ru—Russler silty clay loam. This level to nearly
level soil oceurs on uplands east of the Pecos River.
Slopes are 0 to 3 percent. Mapped areas are elongated
in shape and about 20 to 2,500 acres in size.

Included with this soil in mapping are scattered
areas of Rock outerop; Gypsum land; and Holloman,
Sotim, and Reeves soils that make up 10 percentl of
the mapped areas.

Runoft is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight.

This soil is used for grazing, watershed, and wildlife
habitat. Nonirrigated capability subclass VIle; range
site Loamy SD-3.

Shanta Series

The Shanta series consists of deep, well drained soils.
These soils formed in stratified alluvium on flood plains
that are occasionally flooded. Slopes are 1 to 3 percent,
Elevation is 5,600 to 5,900 feet. Vegetation is mainly
blue grama, giant sacaton, cactus, cottonwood, and
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native walnut. The mean annual precipitation is 16 to
18 inches, and the mean annual soil temperature is
55° to 58° F. The frost-free season is 170 to 185 days.

In a representative profile the upper part of the
surface layer is brown silt loam about 3 inches thick.
The lower part of the surface layer is dark brown clay
loam about 5 inches thick. The upper 12 inches of the
underlying material is dark grayish brown and dark
brown clay loam. The lower part of the underlying ma-
terial is very dark gray silty clay loam to a depth of 60
inches or more. The soil profile is slightly calcareous
and moderately alkaline.

Permeability is moderate, and available water ca-
pacity is 11 to 13 inches. Effective rooting depth is 60
inches or more,

These soils are used for irrigated crops, pasture, or-
chards, grazing, watershed, and wildlife habitat.

Representative profile from an area of Shanta siI]t
loam, 9 feet east of road and 225 feet south of the Rio
Penasco crossing in the SW1j of sec. 3, T. 16 8., R.
17T E.:

Al11—0 to 3 inches; brown (10YR 5/3) silt loam,
dark brown (10YR 3/3) when moist;
weak thin platy structure; slightly hard,
very friahle when moist, slightly sticky
and slightly plastic when wet; many fine
and very fine roots; common very fine
tubular pores; slightly caleareous; mod-
erately alkaline; clear smooth boundary.

A12—3 to 8 inches; dark brown (7.5YR 4/2) clay
loam, dark brown (7.5YR 3/2) when
moist; moderate fine subangular blocky
structure ; hard, very friable when moist,
sticky and plastic when wet ; common fine
and very fine roots; common fine and
very fine tubular pores; slightly ealcare-
ous; moderately alkaline; clear smooth
boundary.

C1—8 to 15 inches; dark grayish brown (10YR
4/2) clay loam, very dark grayish brown
(10YTRR 3/2) when moist; moderate fine
subangular blocky structure; hard, very
friable when moist, sticky and plastic
when wet; common very fine roots; com-
mon very fine tubular pores; few worm
casts; slightly ecalcarecous; moderately
alkaline; clear wavy boundary.

C2—15 to 20 inches; dark brown (7.5YR 4/2)
clay loam, dark brown (7.5YR 3/2) when
moist; weak fine subangular blocky strue-
ture; hard, very friable when moist,
sticky and plastic when wet; few fine and
very fine roots; eommon very fine and
fine tubular pores; slightly caleareous;
moderately alkaline; clear smooth bound-

ary.

C3—20 to 22 inches; dark brown (10YR 4/3) silt
loam, dark brown (10YR 3/3) when
moist ; weak thin platy structure; slightly
hard, very friahle when moist, slightly
sticky and slightly plastic when wet;
few very fine roots; few very fine tubular
pores; slightly calcareous; moderately
alkaline ; abrupt smooth boundary,

C4—22 to 60 inches; very dark gray (10YR 3/1)
silty clay loam, black (10YR 2/1) when
moist; moderate medium subangular
blocky structure; hard, very friable when
moist, sticky and plastic when wet; few
very fine rools; common fine and very
fine tubular pores; few pehbles; slightly
caleareous ; moderately alkaline.

The A and C horizons are mildly alkaline or moder-
ately alkaline. The C horizon has value of 3 through 5
when dry and 2 through 4 when moist and chroma of
1 through 3 when dry and moist. The C horizon is strat-
ified loam, clay loam, silt loam, silty clay loam, or fine
sandy loam. Some pebbles oceur throughout the profile
in places.

Sh—Shanta silt loam. This soil accurs on the upper
part of the flood plain of the Rio Penasco. Slopes are
1 to 3 percent. The mapped area is continuous, narrow
and about 2,000 acres in size. The part of the area used
for crops is protected from flooding.

Included with this soil in mapping are scattered
areas of Dev, Pena, and Ancho soils; riverwash; and
Shanta soils that are similar to this Shanta soil except
that they have a surface layer of loam or clay loam, or
they are gravelly and cobbly at depths of 20 to 40
inches. Pena and Ancho soils are on the valley ter-
races and fans. The riverwash is in the stream channel.

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

This soil is extensively used for irrigated crops, pas-
ture, and orchards. Minor areas are used for grazing,
watershed, and wildlife habitat. Protected areas in
irrigated capability unit IIe-6, nonirrigated capability
subclass Vle, not assigned to a range site; occasionally
flonded areas in nonirrigated capzlgilil_v subelass VIw,
range site Bottomland CP—4.

Sharvana Series

The Sharvana series consists of well drained soils
that are shallow to indurated caliche. These soils
formed in aeolian and alluvial sediments on the High
Plains. Slopes are 0 to 1 percent. Elevation is 4,300 to
4,400 feet. Vegetation is mainly blue grama, black
grama, three-awn, sand dropseed, broom snakeweed,
and mesquite, The mean annual precipitation is 14 to
16 inches, and the mean annual soil temperature is 59°
to 62° F. The frost-free season is 190 o 205 days.
Sharvana soils are mapped only in eomplex with Kim-
brough soils in this survey area.

In a representative profile the surface layer is red-
dish brown fine sandy loam about 6 inches thick. The
subsoil is reddish brown sandy clay loam about 6 inches
thick. The substratum is reddish brown gravelly sandy
clay loam about 4 inches thick. White indurated cali-
che is at a depth of 16 inches. The soil profile is
noncalcareous in the surface layer and subsoil and mod-
erately calcareous in the substratum. It is mildly alka-
line throughout.

Permeability is moderate, and availahle water capa-
city is 2 or 3 inches. Effective rooting depth to indu-
rated caliche is 8 to 20 inches,

These soils are used for grazing and wildlife habitat.

Representative profile of Sharvana fine sandy loam



CHAVES COUNTY, NEW MEXICO, SOUTHERN PART 45

in an area of Kimbrough-Sharvana complex, 170 feet
sonth and 60 feet west of the northeast corner marker
of sec. 4, T. 128, R. 31 E.;

A11—0 to 3 inches; reddish brown (5YR 4/4)
fine sandy loam, dark reddish brown
(6YR 3/4) when moist; weak fine sub-
angular blocky structure; soft, very fri-
able when moist, nonsticky and non-
plastic when wet; many very fine and
fine roots; common very fine interstitial
pores; mildly alkaline; abrupt smooth
boundary.

A12—3 to 6 inches; reddish brown (5YR 4/4)
fine sandy loam, dark reddish brown
(YR 3/4) when moist; weak medium
subangular blocky structure; slightly
hard, very friable when moist, nonsticky
and nonplastic when wet; many fine and
very fine roots; common very fine inter-
stitial pores; mildly alkaline; abrupt
smooth boundary.

B2t—6 to 12 inches: reddish brown (5YR 5/4)
sandy clay loam, reddish brown (5YR
4/4) when moist; weak coarse prismatic
structure parting to weak fine subangu-
lar blocks; slightly hard, very friable
when moist, slightly sticky and slightly
plastic when wet; common very fine
roots; common very fine tubular pores;
patchy clay films on peds; mildly alka-
line; abrupt smooth boundary.

Clea—12 to 16 inches; reddish brown (5YR 5/4)
gravelly sandy clay loam, reddish brown
(YR 4/4) when moist; massive; sljghtly
hard, very friable when moist, slightly
sticky and slightly plastic when wet;
common very fine roots; common very
fine tubular pores; 45 percent caliche
pebbles; moderately caleareous; mildly
alkaline; abrupt wavy boundary.

C2cam—186 to 20 inches; white (N 8/0) indurated
caliche; few fractures: cementing de-
ereases with depth; several feet thick.

The depth to indurated caliche is from 8 to 20 inches.
The A horizon has hue of 7.5YR or 5YR, value of 4 or
5 when dry and 3 or 4 when moist, and chroma of 3 or
4 when dry and moist. The B and C horizons have
value of 4 or 5 when dry and 3 or 4 when moist and
chroma of 3 or 4 when dry and moist. The B horizon
is sandy clay loam or sandy loam. The C1 horizon is
gravelly sandy clay loam or gravelly sandy loam. The
caliche pebble content in the Clea horizon ranges from
40, Lo 70 percent. The Clca horizon is absent in some
profiles.

Simona Series

The Simona series consists of well drained soils that
are very shallow to shallow to indurated caliche. These
soils formed in aeolian and alluvial sediments on up-
lands. Slopes are 0 to 5 percent. Elevation is 3,400 to
3,800 feet. Vegetation is mainly black grama, bush
muhly, three-awn, sand dropseed, broom snakeweed,
mesquite, graythorn, and yucca. The mean annual pre-

cipitation is 10 to 12 inches, and the mean annual soil
temperature is 62° to 66° F. The frost-free season is
200 to 215 days.

In a representative profile the surface layer is red-
dish vellow fine sandy loam about 2 inches thick. The
subsoil is reddish brown and light reddish brown fine
sandy loam about 8 inches thick. The substratum is yel-
lowish red very gravelly fine sandy loam about 3 inches
thick. White indurated caliche is at a depth of 13
inches. The soil profile is noncalcareous and mildly alka-
line in the surface layer becoming moderately to
strongly calcareous and moderately alkaline in the sub-
soil and substratum.

Permeability is moderately rapid, and available wa-
ter capacity is 1 to 2 inches. Effective rooting depth to
indurated ecaliche is 7 to 20 inches.

This soil is used for grazing and wildlife habitat.

Representative profile of Simona fine sandy loam,
165 feet north and 290 feet west of the southeast corner
marker of sec. 13, T. 12 S., R. 28 E.:

Al—0 to 2 inches; reddish vellow (5YR 6/6)
fine sandy loam, yellowish red (5YR 4/6)
when moist; single grained; loose when
dry and moist; many fine roots; common
very fine interstitial pores: mildly alka-
line; abrupt smooth boundary

B21—2 to 6 inches; reddish brown (5YR 5/4)
fine sandy loam, reddish brown (5YR
4/4) when moist; weak fine subangular
blocky structure; soft, very friable when
moist, mnonsticky and nonplastic when
wet; many fine and very fine roots; few
very fine tubular pores; slightly calecare-
ous ; mildly alkaline; clear smooth bound-
ary.

B22—6 to 10 inches; light reddish brown (5YR
6/4) fine sandy loam, reddish brown
(YR 4/4) when moist; weak fine sub-
angular bloeky structure; soft, very
friable when moist, nonsticky and non-
plastiec when wet: many very fine roots;
few very fine tubular pores; few lime
filaments ; moderately calcareous; moder-
ately alkaline: clear wavy boundary.

Clea—10 to 13 inches; yellowish red (5YR 5/6)
very gravelly fine sandy loam, yellowish
red (5YR 4/8) when moist; massive;
soft, very friable when moist, nonsticky
and nonplastic when wet; many very fine
roots; few very fine tubular pores; 50 to
60 percent caliche pebbles and cobble-
stones; strongly caleareous; moderately
alkaline; abrupt wavy boundary.

C2cam—13 inches; white (N 8/0), indurated
caliche; thick platy structure in the
upper part grading to cemented pebbles
and cobblestones in the lower part.

The depth to indurated caliche is 7 to 20 inches. The
A, B, and C horizons have hue of 5YR or 7.5YR, value
of 4 through 6 when dry and 3 or 4 moist and chroma
of 3 through 6 when dry and moist. The B horizon is
fine sandy loam or sandy loam with 0 to 5 percent eali-
che pebbles, The C1 horizon is gravelly or very grav-
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elly fine sandy loam or gravelly sandy loam and is 40
to 55 percent caliche pebbles and cobblestones.

Sm—Simona fine sandy loam. This level to undu-
lating soil occurs on uplands east of the Pecos River.
Slopes are 0 to 5 percent. Mapped areas are rounded
in shape and about 200 to 2,000 acres in size. A small
acreage of this soil, mapped west of the High Plains
esg]arpmcnt, is more moist than is typical of Simona
soils.

Included with this soil in mapping are scatlered
areas of Tencee, Berino, Sotim, and Pecos soils and
areas of a soil that is similar to the Simona soil except
that it is deeper than 20 inches to the indurated caliche.
Pecos soils are in the small round depressions.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is severe. Moderate
soil blowing is common,

This soil is used for grazing and wildlife habitat.
Nonirrigated capability subclass VIle; range site Shal-
low Sand SD-3.

Slaughter Series

The Slaughter series consists of well drained soils
that are shallow to indurated caliche. These soils
formed in alluvium on the High Plains, Slopes are 0 to
1 percent. Elevation is 4,300 to 4,400 feet. Vegetation
1s mainly tobosa, blue grama, broom snakeweed, mes-
quite, and cholla cactus, The mean annual precipitation
is 14 to 16 inches, and the mean annual soil temperature
is 599 to 62° F. The frost-free season is 190 to 205
days. Slaughter soils are mapped only in complex with
Kimbrough and Stegall soils in this survey area.

In a representative ?‘roﬁle the surface layer is brown
loam about 8 inches thick. The subsoil is dark brown
and reddish brown clay loam about 11 inches thick.
White indurated caliche is at a depth of 14 inches. The
soil profile is noncalcareous in the surface layer and
becomes slightly calcareous in the lower part of the
subsoil. It is mildly alkaline throughout.

Permeability is moderately slow, and available water
capacity is 2 {o 3 inches. Effective rooting depth to in-
durated caliche is 10 to 20 inches.

This soil is used for grazing and wildlife hahitat.

Representative profile of Slaughter loam in an area
of Kimbrough-Stegall-Slaughter complex, 0.15 mile
east and 280 feet south of the southwest corner marker
of sec. 14, T. 18 S.,, R. 81 Li.:

A1—0 to 3 inches; brown (7.5YR 5/2) loam, very
dark brown (10YR 2/2) when moist;
weak fine subangular blocky struecture:
slightly hard, very friable when moist,
slightly sticky and slightly plastic when
wet; many fine roots; common very fine
tubular pores; mildly alkaline; abrupt
smooth boundary

B1—3 to 6 inches; dark brown (7.5YR 4/2) clay
loam, dark brown (7.5YR 3/2) when
moist; moderate fine subangular blocky
structure; hard, friable when moist,
sticky and plastic when wet; many very
fine roots; common very fine tubular
pores; mildly alkaline; abrupt smooth
boundary.

B21t—6 to 11 inches; reddish brown (5YR 4/3)
clay loam, dark reddish brown (5YR
3/3) when moist; strong fine angular
blocky structure; very hard, firm when
moist, very sticky and very plastic when
wet; many very fine roots; few very fine
tubular pores; continuous clay films on
peds; mildly alkaline; abrupt smooth
boundary,

B22t—11 to 14 inches; reddish brown (5YR 4/3)
clay loam, dark reddish brown (5YR 3/3)
when moist; strong fine angular blocky
structure; very hard, firm when moist,
very sticky and very plastic when wet;
common very fine roots; few very fine
tubular pores; continuous clay films on
peds; few lime filaments; shightly cal-
careous; mildly alkaline; abrupt wavy
houndary.

Ceam—14 to 24 inches; white (N 8/0) indurated
caliche with few fractures; cementation
decreases with depth.

The depth to indurated caliche is 10 to 20 inches, The
A horizon has hue of 7.5YR or 10YR, value of 4 or 5
when dry and 2 or 3 when moist, and chroma of 2 or 3
when dry and moist. The Bt horizon has hue of 7.5YR
or BYR, value of 4 or 5 when dry and 3 or 4 when
moist, and chroma of 2 or 3 when dry and moist. The
B horizon is clay loam or light clay.

Sotim Series

The Sotim series consists of deep, well drained soils.
These soils formed in alluvium on uplands. Slopes are
0 to 5 percent, Elevation is 3,400 to 3,900 feet, Vegeta-
tion is mainly burrograss, tobosa, three-awn, black
grama, blue grama, broom snakeweed, mesquite, and
soaptree yucea, The mean annual precipitation is 10 to
12 inches, and the mean annual soil temperature is 62°
to 657 F. The frost-free season is 200 to 215 days.

In a representative profile the surface layer is red-
dish brown fine sandy loam about 7 inches thick. The
subsoil is reddish brown and reddish yellow light elay
loam about 10 inches thick. The substratum is light red
light clay loam to a depth of 70 inches or more. The
soil profile is moderately caleareous in the surface layer
and upper part of the subsoil and strongly calcareous
below. It is moderately alkaline throughout.

Permeability is moderately slow, and available water
capacity is 9 to 11 inches. Effective rooting depth is 60
inches or more.

These soils are used for grazing, walershed, and
wildlife habitat.

Representative profile of Sotim fine sandy loam, 240
feel west of the east 14 corner marker of sec. 36, T.
1568, R. 26 E.:

A11—0 to 2 inches; reddish brown (5YR 5/4)
fine sandy loam, reddish brown (5YR
4/4) when moist; weak thin platy struc-
ture; slightly hard, very friable when
moist; many very fine rools; common
very fine tubular pores; moderately cal-
carcous; moderately alkaline: abrupt
smooth boundary.
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A12—2 to 7 inches; reddish brown (5YR 5/4)
fine sandy loam, reddish brown (5YR
41/4) when moist; weak fine subangular
blocky structure; slightly hard, very fri-
able when moist, slightly sticky and
slightly plastic when wet; many very
fine roots; common very fine tubular
pores ; moderately calcareous ; moderately
alkaline; abrupt smooth boundary.

B21—7 to 12 inches; reddish brown (5YR 5/4)
light clay loam, yellowish red (5YR 4/6)
when moist; moderate fine subangular
blocky structure; hard, friable when
moist, sticky and plastic when wet; many
very fine roots; common very fine tubular
pores ; common worm casts ; few lime fila-
ments; moderately caleareous; moder-
ately alkaline; clear smooth boundary.

B22—12 to 17 inches; reddish yellow (5YR 6/6)
light clay loam, yellowish red (YR 4/6)
when moist; weak fine subangular blocky
structure; hard, friable when moist,
sticky and plastic when wet; many very
fine roots; common very fine tubular
pores; few worm casts; common lime
filaments; strongly calecareous; moder-
ately alkaline; clear smooth boundary.

Clea—17 to 26 inches; light red (2.5YR 6/6) light
clay loam, red (2.6YR 4/6) when moist;
massive; hard, friable when moist, sticky
and plastic when wet; common very fine
roots; common very fine tubular pores;
common soft masses and filaments of
lime; strongly calcareous ; moderately al-
kaline; clear smooth boundary.

C2¢a—26 to TO inches; light red (25YR 6/6)
light clay loam, red (25YR 4/6) when
moist; massive; hard, friable when
moist, slicky and plastic when wet; few
very fine roots in upper part; common
very fine tubular pores; common soft
masses of lime; strongly calcareous;
moderately alkaline.

The A horizon has hue of 5YR or 7.5YR, value of 5
or 6 when dry and 3 or 4 when moist, and chroma of 3
or 4 when dry and moist. The B horizon has value of
4 or 5 when maist. It is clay loam or heavy loam, and
has fine or medinm subangular blocky structure. The
C horizon has hue of 5YR or 2.5YR, value of 5 through
8 when dry and 4 through 7 when moist, and chroma
of 4 through 8 when dry and moist. It is c¢lay loam or
heavy loam. Weathered gilt and sandstone fragments

and small amounts of gypsum are below a depth of 40
inches in places.

So—Sotim fine sandy loam. This level to nearly level
soil occurs on uplands east of the Pecos River. Slopes
are (0 to 3 percent. Mapped areas are rounded and
elongated in shape and about 50 to 640 acres in size.

Ineluded with this soil in mapping are scattered
areas of Russler, Recves, Tencee, and Sotim loams;
Rock outerop ; Gypsum land: and small areas of a soil
that is similar to Sotim soils except that it has a subsoil
and substratum of light sandy clay loam. Thesge in-

cluded soils make up about 15 percent of the mapped
areas.

Runofl is medium. The hazards of waler erosion and
soil blowing are moderate.

This soil is used for grazing, watershed, and wildlife
habitat. Nonirrigated capability subelass VIle; range
site Loamy SD-3.

Stegall Series

The Stegall series consists of well drained soils that
are moderately deep to indurated caliche. These soils
formed in alluvium on the High Plains. Slopes are 0 to
1 percent. Elevation is 4,300 to 4,400 feet. Vegetation
is mainly tobosa, blue grama, broom snakeweed, mes-
quite, and cholla eactus. The mean annual precipitation
is 14 to 16 inches, and the mean annual soil tempera-
ture is 59° to 62° F, The frost-free season is 190 to
205 days. Stegall soils are mapped only in complex
with Kimbrough and Slaughter soils in this survey
area.

In a representative profile the surface layer is brown
loam aboul 3 inches thick. The subsoil is dark brown
and brown clay loam, heavy clay loam, and gravelly
clay loam about 32 inches thick. White indurated cali-
che is at a depth of 35 inches. The soil profile is non-
calcareous and mildly alkaline in the surface layer and
upper part of the subsoil, and becomes slightly cal-
careous and moderately alkaline in the lower part of
the subsoil,

Permeability is moderately slow, and available water
capacity is 5 to 6.5 inches. Effective rooting depth to
indurated caliche is 20 to 40 inches.

This soil is used for grazing and wildlife habitat.

Representative profile of Stegall loam in an area of
Kimbrough-Stegall-Slaughter complex, 390 feel east
and 90 feet north of the cattleguard at the northeast
section corner of sec, 10, T, 13 S., R. 31 E.:

A1—0 to 3 inches; brown (10YR 5/3) loam, dark
brown (10YR 3/3) when moist; weak
thin platy structure parting to weak fine
granules; slightly hard, wvery {friable
when moist, slightly sticky and slightly
plastic when wel; many very fine roots;
many very fine tubular pores; mildly al-
kaline ; abrupt smooth boundary.

B1—3 to 10 inches; dark brown (10YR 4/3) clay
loam, dark brown (10YR 3/3) when
moist; moderate fine subangular blocky
structure; slightly hard, friable when
moist, sticky and plastic when wet; many
very fine roots; many fine and very fine
tubular pores; mildly alkaline; abrupt
smooth boundary,

B21t—10 to 18 inches; brown (7.5YR 5/4) heavy
clay loam, dark brown (7.5YR 3/4)
when moist; moderate medium prismatie
structure parting to strong fine angular
blocks ; hard, firm when moist, sticky and
plastic when wet; many very fine roots;
many very fine tubular pores; patchy
clay films on peds; few cracks a quarter
inch wide; mildly alkaline ; abrupt smooth
boundary,
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B22t—18 to 30 inches; brown (7.5YR 5/4) heavy
clay loam, dark brown (7.5YR 3/4) when
moist; strong fine angular blocky strue-
ture; hard, firm when moist, sticky and
plastic when wet; common very fine
roots; many very fine tubular pores;
patchy and continuous clay films on peds;
moderately alkaline; abrupt smooth
boundary.

B3—30 to 35 inches; brown (7.5YR 5/4) gravelly
clay loam, dark brown (7.5YR 4/4) when
moist; weak medium subangular blocky
structure; hard, firm when moist,
sticky and plastic when wet; few very
fine roots; many very fine tubular pores:
few lime filaments; 45 percent caliche
pebbles and cobblestones; slightly cal-
careous; moderately alkaline; abrupt
wavy boundary.

Clcam—35 to 38 inches; white (N 8/0) continu-
ous indurated ecaliche; laminar in the
upper part; cementation decreases with
depth.

The depth to indurated caliche is 20 to 40 inches, The
A and B1 horizons have value of 2 or 3 when moist, and
chroma of 2 or 3 when dry and moist. The Bt horizon
has hue of 7.5YR or 10YR, value of 4 or 5 when dry
and 3 or 4 when moist, and chroma of 2 through 4 when
dry and moist. The Bt horizon is heavy clay loam or
light clay and is 85 to 45 percent clay. The B3 horizon
has hue of T.5YR or 10YR, value of 5 or 6 when dry
and 3 or 4 when moist, and chroma of 3 or 4 when
dry and moist. Tt is a clay loam or sandy clay loam and
is b to b0 percent caliche pebbles and cobhlestones.

Tencee Series

The Tencee series consists of well drained soils that
are very shallow and shallow to indurated caliche.
These soils formed in gravelly and cobbly alluvium on
uplands. Slopes are 1 to 80 percent. Elevation is 3,400
to 4,200 feet, Vegetation is mainly black grama, bush
muhly, three-awn, fluffgrass, graythorn, creosotebush,
mesquite, and broom snakeweed. The mean annual pre-
cipitation is 10 to 12 inches, and the mean annual soil
temperature is 62° to 65° F. The frost-free season is
200 to 215 days.

In a representative profile the surface layer is yel-
lowish brown gravelly loam about 2 inches thick. The
subsoil is brown loam about 3 inches thick. The sub-
stratum is brown very gravelly loam about 4 inches
thick. White indurated caliche is at a depth of 9 inches
and extends to a depth of 31 inches. Below this is
weakly cemented caliche and pebbles and cobblestones
to a depth of 51 inches or more. The soil profile is
st:;ongiy calcareous and moderately alkaline through-
out.

Permeability is moderate, and available water ca-
pacity is 1 to 2 inches. Effective rooting depth to indu-
rated caliche is 6 to 20 inches.

These soils are used for grazing, watershed, wildlife
habitat, and community development and as a source
of crushed caliche.

Representative profile of Tencee gravelly loam in an

area of Reakor-Tencee association, 135 feet south and
21 feet west of the Southwestern Publie Service Com-
pany substation in the NEYANEI,NE1} of sec. 4, T.
14 8, R, 25 E.:

Al—0 to 2 inches; yellowish brown (10YR 5/4)
gravelly loam, dark wellowish brown
(10YR 3/4) when moist; weak fine sub-
angular blocky structure: slightly hard,
very friable when moist, slightly sticky
and slightly plastic when wet; few very
fine roots; common very fine tubular
pores; 15 percent limestone and caliche
pebbles ; strongly caleareous; moderately
alkaline; abrupt smooth boundary,

B2—2to 5 inches; brown (10YR 5/3) loam, brown
(10YR 4/3) when moist; moderate fine
subangular blocky structure; hard, fri-
able when moist, sticky and plastic when
wet; few very fine roots; common very
fine tubular pores; 10 percent limestone
and caliche pebbles; few lime filaments;
strongly caleareous ; moderately alkaline;
clear wavy boundary.

Clea—b to 9 inches; brown (10YR 5/3) very
gravelly loam, brown (10YR 4/3) when
moist; weak fine subangular blocky strue-
ture; hard, friable when moist, sticky
and plastic when wet; few very fine
roots; common very fine tubular pores;
65 percent limestone and caliche pebbles
and cobblestones; few lime filaments;
pebbles and cobblestones coated with
lime; strongly calcareous; moderately al-
kaline; abrupt wavy boundary.

C2cam—39 to 31 inches; white (N 8/0) indurated
caliche; grading to strongly cemented in
the lower part.

C3—31 to 51 inches; white (N 8/0) weakly ce-
mented to noncemented caliche and lime-
stone pebbles and cobblestones.

The depth to indurated caliche is 6 to 20 inches. The
A and B horizons have hue of 10YR or T.5YR, value of
4 through 6 when dry and 3 through 5 when moist, and
chroma of 2 through 6 when dry and moist. The A hori-
zon is 5 to 30 percent caliche and limestone pebbles.
The B horizon is loam, clay loam, or fine sandy loam
that is 5 to 20 percent caliche and limestone pebbles :
very shallow profiles generally do not have a B hori-
zon, The Clea horizon has hue of 10YR or 7.5YR,
value of 4 through 7 when dry and 3 through 5 when
moist, and chroma of 3 through 6 when dry and moist.
It is loam, light clay loam, or fine sandy loam that is
35 to 80 percent caliche and limestone pebbles and cob-
blestones. The C2cam horizon is nearly continuous but
contains lenses and pockets of medium textured soil
materials that are not cemented or are only weakly
cemented.

Te—Tencee gravelly sandy loam. This nearly level to
gently rolling soil occurs on uplands east of the Pecos
River. Slopes are 1 to 9 percent. Mapped areas are
rounded in shape and about 320 to 2,000 acres in size.

This soil has a profile similar to the one described as
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representative of the series, but it has a surface layer
and a subsoil of gravelly sandy loam.

Included with this soil in mapping are scattered
areas of Sotim, Berino, Simona, Pajarito, and Pecos
soils that make up about 10 percent of the mapped
areas. These soils are in depressions.

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

This soil is used for grazing, watershed, and wild-

life habitat and as a source of crushed caliche, Non-
irrigated capability subclass VIIe; range site Gravelly
SD-3.
TfD—Tencee cobbly loam, 5 to 30 percent slopes.
This gently rolling to hilly soil occurs on hills in the
northwestern part of the survey area. Mapped areas
are rounded in shape and about 100 to 1,000 acres in
S1Ze.

This soil has a profile similar to the one described as
representative of the series, but it has a surface layer
of dark brown cobbly loam.

Included with this soil in mapping are Tencee grav-
elly loam; Upton, Pecos, Atoka, and Reakor soils; and
Rock outerop that make up about 25 percent of the
mapped areas. Rock outerop and Upton soils are scat-
tered throughout the mapped areas, Atoka and Reakor
S0ils are in depressions. Pecos soils are on flood plains.

Runoft is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight.

This soil is used for grazing, watershed, and wild-
life habitat. Nonirrigated capability subclass VIle;
range site Hills CP-4.

Tg—Tencee-Upton complex. This mapping unit is
nearly level to gently rolling soils on upland ridges west
of the Pecos River. Slopes are 0 to 9 percent. Mapped
areas arc elongated and rounded in shape and about
5 to 12,500 acres in size.

This complex consists of 55 percent Tencee gravelly
loam, 35 percent Upton gravelly loam, and 10 percent
less extensive soils.

Included in mapping are Atoka, Reakor, and Pecos
soils, and Reakor loam, gravelly subsoil variant, Ex-
cept for the Pecos soils, these soils are in depressions
and are intermingled with the Tencee and Upton soils.
The Pecos soils are on flood plains.

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

This complex is used for grazing, wildlife habitat,
and watershed and as a source of erushed caliche. Non-
g'rigated capability subclass VIle; range site Gravelly

D-3.

TS—Tencee-Sotim association. This association oc-
curs on uplands east of the Pecos River. Slopes are 0 to
9 percent. Mapped areas are rounded in shape and
about 60 to 1,300 acres in size.

This association consists of 50 percent Tencee grav-
elly fine sandy loam, 30 percent Sotim fine sandy loam,
and 20 percent less extensive soils,

Included with these soils in mapping are Pecos,
Berino, Simona, Reeves, Holloman, and Sotim soils;
Tencee loams; Rock outcrop; and Gypsum land. Also
included are small areas of a soil that is similar to the
Sotim soil except thal it has a subsoil and substratum
of light sandy clay loam. Except for the Rock outerop,
these inclusions are in scattered depressions. The Rock
outerop is on ridges.

The gently undulating to gently rolling Tencee soil
is on ridges. It has a profile that is similar to the one
described as representative of the series, but it has a
surface layer and a subsoil of gravelly fine sandy loam.

The level to gently sloping Sotim soil is in depres-
sions. It has a profile that is similar to the one de-
scribed as representative of the series, but it has a sub-
so0il and a substratum of clay loam.

Runoff is medium. For Tencee soils the hazard of
water erosion is moderate, and the hazard of soil blow-
ing is slight. For Sotim soils the hazards of water ero-
sion and soil blowing are moderate,

This association is used for grazing, watershed, and
wildlife habitat. Nonirrigated capability subclass Vile;
Tencee soil in Gravelly SD-3 range site, Sotim s0il in
Loamy SD-3 range site.

Torriorthents, Very Steep

TOF—Torriorthents, very steep. This mapping unit
occurs in the east-central part of this survey area and
along the High Plains escarpments. Slopes are 30 to
more than 80 percent. Mapped arcas are narrow and
elongated in shape and about 80 to 2,500 acres in size.

These soils are mainly steep and very steep, calcare-
ous, gravelly, and cobbly. They have medium to coarse
texture and are commonly stratified.

Included in mapping are sandstone, red shale, and
indurated caliche that make up about 10 percent of the
mapped areas, and Ima soils that make up about 10
percenl. The soils and Rock outcrop are intermixed.
Rock outerop dominantly occurs on the upper part of
the escarpment.

The sparse vegetation consists of black grama, blue
grama, side-oats grama, bush muhly, three-awn, sand
dropseed, yucea, mesquite, and littleleaf sumac.

Runoft 1s very rapid. The hazard of water erosion
is severe, and the hazard of soil blowing is moderate.
Gullies are common.

This unit is used for watershed, wildlife habitat,
and grazing. Use is limited because slopes are very
steep. Nonirrigated capability subelass Vile; range
site Breaks HP-3.

Upton Series

The Upton series consists of well drained soils that
are very shallow and shallow to indurated caliche
(fig. 9). These soils formed in gravelly and cobbly al-
luvium on uplands. Slopes are 0 to 5 percent. Elevation
is 3,300 to 4,200 feet. Vegetation is mainly three-awn,
fluffgrass, blue grama, tridens, black grama, side-oats
grama, broom snakeweed, and creosotebush. The mean
annual precipitation is 10 to 12 inches, and the mean
annual soil temperature is 62° to 65° F. The frost-
free season is 200 to 215 days,

In a representative profile the surface layer is a
brown gravelly loam about 4 inches thick. The subsoil
is a brown gravelly loam about 9 inches thick. White
indurated gravelly and cobbly caliche is at a depth of
13 inches. The soil profile is strongly calcareous and
moderately alkaline throughout.

Permeability is moderate, and available water ca-
pacity is 1 to 2 inches. Effective rooting depth to indu-
rated caliche is 6 to 20 inches.
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Figure 9.—Profile of Upton gravelly loam. The soil is a thin layer
that has very low available water capacity; indurated ealiche
restricts root development.

This soil is used for grazing, watershed, wildlife
habitatl, communily development and as a source for
erushed caliche.

Representative profile of Upton gravelly loam in an
area of Upton-Atoka association, 0.1 mile south of
the 14 corner marker of sections 9 and 10, T. 13 5, R.
23 E.:

A1—0 to 4 inches: brown (7.5YR 5/4) gravelly
loam, brown (7.5YR 4/4) when moist;
weak  medium  granular  structure;
slightly hard, very friable when moist,
slightly sticky and slightly plastie when
wet; common medium and fine roots;

common fine tubular pores; 25 percent
caliche pebbles and cobblestones on the
surface; strongly caleareous; moderately
alkaline; clear smooth boundary.

B2—4 to 13 inches; brown (7.5YR 5/4) gravelly
loam, brown (7.6YR 4/4) when moist;
weak medium subangular blocky struc-
ture; slightly hard, very friable when
moist, slightly sticky and slightly plastic
when wet; few fine roots; common very
fine tubular pores; few worm ecasts; 30
percent caliche pebbles and cobblestones ;
strongly caleareous; moderately alkaline;
clear wavy boundary.

Ceam—13 to 22 inches; white (N 8/0) indurated
gravelly and cobbly caliche; laminar in
the upper part; degree of cementation
decreases with depth; lower part weakly
cemented gravel and cobblestones.

The depth to indurated ealiche is 6 to 20 inches. The
A and B horizons have hue of 10YR or 7.5YR, value
of 4 through 6 when dry and 4 or 5 when meoist, and
chroma of 2 through 4 when dry and moist. The B
horizon is loam or clay loam and is 20 to 30 percent
caliche pebbles and cobblestones. 1t is absent in the
very shallow profiles.

UA—Upton-Atoka association. This association oe-
curs on uplands west of the Pecos River. Slopes are 0 to
5 percent. Mapped areas are rounded and elongated
in shape and about 100 to 3,000 acres in size.

This association consists of about 50 percent Upton
gravelly loam, 30 percenl Atoka loam, and 20 perceni
less extensive soils.

Included with these soils in mapping are Bigetty,
Pecos, Upton and Reakor soils; Reakor gravelly subsoil
variant; and some areas of soils that are similar lo
Upton and Atoka soils except that they have a dark
brown surface layer. Reakor soils are intermixed with
Atoka soils. Bigetty and Pecos soils are on flood plains,

The nearly level to undulating Upton soil is on
ridges. It has the profile described as representative of
the series. The level to nearly level Atoka soil is in de-
pressions between areas of Upton soil,

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

This association is used for grazing, watershed, and
wildlife habitat. Nonirrigated capability subelass V1Is:
Upton soils in Gravelly SD-3 range site, Atoka soil in
Loamy SD-3 range site.

Vinton Series

The Vinton series consists of deep, well drained soils.
These soils formed in stratified alluvium on flood plains.
They are occasionally flooded. Slopes are 0 to 1 percent.
Elevation is 3,300 Lo 3,500 feel. Vegetation is mainly
alkali sacaton, sand dropseed, and saltcedar. The mean
annual precipitation is 10 to 12 inches, and the mean
annual soil temperature is 62° to 65° F. The frost-free
season is 200 to 215 days.

In a representative profile the surface layer is brown
loamy fine sand about 8 inches thick, The underlying
material to a depth of 72 inches is 7 inches of reddish
vellow fine sand, 9 inches of brown fine sandy loam, 33
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inches of light brown and brown loamy fine sand, and
15 inches of reddish yellow fine sand. The soil profile
is slightly calcareous and mildly alkaline throughout.

Permeability is moderately rapid, and available wa-
ter capacity is 3.5 to 7 inches. Effective rooting depth
is 72 inches or more. This soil is used for watershed,
wildlife habitat, and grazing.

Representative profile from an area of Vinton loamy
fine sand in an area of Vinlon-Glendale association, 100
feet south and 30 feet east of the eighth bridge support
from the west end of the Pecos River bridge on U.S.
380 in the SWi4 of sec. 34, T. 10 S., R. 25 E.:

A—0 to 8 inches; brown (7.5YR 5/4) loamy fine
sand, brown (7.5YR 4/4) when moist;
massive; soft, very friable when moist,
nonsticky and nonplastic when wet ; many
fine and very fine roots; many fine inter-
stitial pores; slightly calcareous; mildly
alkaline; abrupt wavy boundary.

C1—8 to 15 inches; reddish yellow (7.5YR 6/6)
fine sand, strong brown (7.5YR 5/6)
when moist; single grained; loose when
dry and moist; many very fine roots;
many very fine interstitial pores; slightly
calcareous; mildly alkaline; abrupt
smooth houndary.
to 24 inches; brown (7.5YR 5/4) fine
sandy loam, brown (7.5YR 4/4) when
moist; massive; soft, very friable when
moist, nonsticky and  nonplastic
when wet; common very fine roots; few
very fine tubular pores; slightly calcare-
ous; mildly alkaline; abrupt smooth
boundary.
to 34 inches; light brown (7.5YR 6/4)
loamy fine sand, brown (7.5YR 5/4)
when moist; massive; soft, very friable
when moist, nonsticky and nonplastic
when wet; few very fine roots; few very
fine tubular pores; slightly calcareous:
mildly alkaline; abrupt smooth bound-
ary.
C4—34 to 42 inches; brown (7.5YR 5/4) loamy
fine sand, brown (7.5YR 4/4) when
moist; massive; soft, very friable when
moist, nonsticky and nonplastic when
wet; few very fine roots; few very fine
tubular pores; slightly calcareous ; mildly
alkaline; abrupt smooth boundary.
to 57 inches; light brown (7.5YR 6/4)
loamy fine sand, brown (7.5YR 5/4)
when moist; massive; soft, very friable
when moist, nonsticky and nonplastic
when wet ; few fine roots ; many very fine
interstitial pores; slightly calcareous:
mildly alkaline; abrupt smooth bound-
ary.

C6—5T to 72 inches; reddish yellow (7.5YR 6/6)
fine sand, strong brown (7.5YR 5/6)
when moist; single grained; loose when
dry and moist ; few very fine roots; many
very fine interstitial pores; slightly cal-
careous; mildly alkaline.

The A horizon has value of 5 through 7 when dry

C2—1b6

C3—24

Ch—42

and 4 through 6 when moist, and chroma of 4 through 6
when dry and moist. The C horizon has value of 5
through 7 when dry and 4 through 6 when moist. The
soil profile is erratically stratified, ranging in texture
from sands to loam, but dominantly is loamy fine sand.

VG—Vinton-Glendale association. This association
occurs on the Pecos River flood plains. Slopes are 0 to 1
percent. The soils are subject to occasional flooding.
Mapped areas are elongated in shape and about 20 to
2,000 acres in size.

This association consists of about 70 percent Vinton
loamy fine sand, 20 percent Glendale fine sandy loam,
and 10 percent less extensive soils.

Included with these soils in mapping are Pecos soils
and some areas of a soil that is similar to the Vinton
soil except that it is fine sand throughout.

The level Vinton soil is mostly adjacent to the river
channel. It has the profile that is described as repre-
sentative of the series. The level Glendale soil is gen-
erally on the outer parts of the mapped areas. Both
soils are subject to occasional flooding.

Runoff is slow. The hazard of water erosion is mod-
erate. For Vinton soil the hazard of soil blowing is
severe, and for the Glendale soil the hazard of soil
blowing is moderate.

This association is used for watershed, wildlife habi-
tat, and grazing. Nunirri%ated capability subclass Vile;
range site Bottomland SD-8,

Use and Management of the Soils

This section discusses the use and management of
the soils for irrigated crops, nonirrigated lan , grazing,
wildlife, engineering, building site development, and
recreation. It includes an explanation of capability clas-
sification of soils, discussions of management of irri-
gated and nonirrigated soils by capability units and
subclasses, and estimated yields of irrigated erops
under a high level of management. Much information
significant to wildlife, engineering, building site devel-
opment, and recreation is presented in tables.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The
grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils: does not
take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops requiring
special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, hut this classification is not a
substitute for interpretations designed to show suit-
ability and limitations of groups of soils for range,
for forest trees, or engincerin 2.

In the capability system, irrigated soils in Chaves
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County, Southern Part, are grouped at three levels: the
capability class, the subclass, and the unit. The non-
irrigated soils are grouped at two levels; the capabil-
ity elass and the subclass. These are discussed in the
following paragraphs. )
CAPABILITY CLASSES, the broadest groups, are desig-
nated by Roman numerals 1 through VIII. The numer-
als indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class 1 soils have few limitations that restrict
their use.

Class II soils have moderate limitations that re-
duce the choice of plants or that require moder-
ate conservation practices.

Class 111 soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Class IV soils have very severe limitations that re-
duce 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 ]arge{)y to pasture, range, woodland,
or wildlife. (There are no Class V soils in this
survey area.)

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 re-
strict 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, or
water supply or to esthetic purposes.

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter, e,
w, 8, or ¢, to the class numeral, for example, ITe. The
letter e 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 corrected by artificial drainage) ; s shows that
the soil is limited mainly because is is shallow,
droughty, or stony; and ¢, used in only some parts of
the United States, shows that the chief limitation is
climate that is too cold or too dry.

In Class I there are no subelasses or units, because the
soils of this class have few limitations, Class V can
contain, at the most, only the subclasses indicated by
w, 8, and ¢, because the soils in class V are subject to
little or no erosion, though they have other limitations
that restrict their use largely to pasture, range, wood-
land, wildlife, or recreation.

JAPABILITY UUNITS 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 pro-
ductivity and other responses to management. Thus, the
capability unit is a convenient grouping for making
many statements about management of soils. Capabil-
ity units are designated by adding an Arabiec numeral

to the subclass symbol, for example, ITe-2 or I1le-3.
Thus, in one symbol, the Roman numeral designates
the capabhility class, or degree of limitation; the small
letter indicates the subclass, or kind of limitation, as
defined in the foregoing paragraph; and the Arabic
numeral specifically identifies the capability unit within
each subclass.

In the following pages the capability units in Chaves
County, Southern Part, are deseribed and suggestions
for the use and management of the soils are given.

The names of soil series represented in a capability
unit are named in the description of the capability
unit, but this does not mean that all the soils of a given
series appear in the unit. To find the name of all the
soils in any given capability unit, refer to the “Guide to
Mapping Units” at the back of this survey.

General management practices for irrigated cropland

Irrigation systems.—Irrigation systems must be de-
signed to distribute water evenly over the fields without
causing erosion. Water should be applied in amounts
that the soil can hold in the root zone of the erop. Such
gravity irrigation systems as furrows and borders are
the most common irrigation systems in Chaves County,
Southern Part. They are used more than sprinkler
irrigation systems on loamy soils, such as Reakor loam,
because these soils are easy to level. Furrow and border
irrigation systems are well suited to such nearly level,
more clayey soils as Pecos silty clay loam.

A well designed conservation irrigation system mini-
mizes erosion and limits loss of water. Planning an
irrigation system requires knowledge of how fast the
soil can absorb water, how much water it can hold, how
much water is available to plants, and how much water
the plant needs. Pecos silty clay loam, for example,
absorbs water more slowly than Glendale fine sandy
loam, Technical help in planning a conversation irriga-
tion system is available through the local office of the
Soi1l Conservation Service.

Conservation eropping systems.—Conservation crop-
ping systems are used to improve or maintain tilth, to
limit erosion, and to help control weeds, insects, and
disease. A cropping system is a sequence of crops in
which soil-improving crops balance soil-depleting erops.
The frequency of growing soil-improving erops de-
pends on the limitation of the soil. A deep, loamy soil,
such as Bigetty loam, 0 to 1 percent slopes, does not
need a soil-improving crop in the rotation as often as
a moderately deep, loamy soil, such as Reeves loam,
0 to 1 percent slopes, Alfalfa and grasses are soil-
improving crops. Small grain, corn, and sorghum can
be used ds soil-improving crops if large amounts of
residue can be returned to the soil, if nitrogen is added
to hasten decomposition, and if large amounts of resi-
due are turned under.

Crop residue management.—Leaving crop residue
on or near the surface helps control erosion, improve
the water intake rate, reduce evaporation of soil mois-
ture, maintain the organic matter content and plant
nutru_ents. and preserve soil structure. Protection is
especially needed in fall, winter, and spring when the
hazard of soil blowing is most severe. After harvest,
the residue is usually left on the soil throughout the
winter. When the seedbed is prepared in the spring,
the residue is incorporated into the soil.
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The amount of residue needed to protect the soil
varies according to the texture of the surface layer.
Soils having a surface layer with a high content qf
sand, such as Reakor sandy loam, need more crop resi-
due than do soils with a loamy surface, such as Reakor
loam.

Use of manure—Additions of barnyard manure or
green manure crops are neceded to improve tilth and
soil structure, to increase infiltration, and to increase
the availability of the major and minor plant nutrients.
Barnyard manure is readily available in the survey
area, and the amounts applied to the soil depend upon
the amount of organic matter already in the soil. Big-
etty loam soils have a higher organic-matter content
than Reeves loams, thus they require smaller additions
of manure than Reeves loams.

Lining irrigation ditches.—Some irrigation field
ditches, canals, or laterals are lined with impervious
materials, such as concrete, asphalt, or other durable
lining. The principal purposes of lining diteches and
canals are to reduce loss of water, prevent waterlog-
ging of the soils, and control erosion. Unlined irrigated
field ditches sustain the greatest water loss on Glen-
dale fine sandy loam, and erosion is serious on such
soils as Reakor loam, 1 to 3 percent slopes.

Minimum tillage.—Minimum tillage maintains soil
structure, reduces soil compaction, and keeps pore
space. Tilling the soils when wet, especially such soils
as Pecos silty clay loam, causes surface compaction.
Surface compaction can be avoided by reducing the
number of tillage operations, by not tilling when the
soil is wet, and by varyving the depth of tillage.

Management of field crops and pastures
by capability unils

This section gives information about soils placed in
irrigated capability units. Irrigated soils can become
affected by salt if poor quality irrigation water is
applied. In this survey area the irrigation waters have
a soluble salt content from 500 to 3,000 parts per
million. A high proportion of these soluble salts is
gypsum, and this lessens the adverse effects. However,
some soils have been affected by salts carried in the
irrigation water,

Irrigated soils can be cultivated the year around.
They seldom freeze and are wet only a few days.
Wind velocities are high in the spring. To minimize
soil blowing, farmers plow their fields in spring and
leave them rough until time for planting and irrigation.

The irrigated capability units in the survey area are
discussed in the following pages.

CAPABILITY CLASS I, IRRIGATED

This class consists of soils of the Gabaldon, Glendale,
Reakor, and Bigetty series. These soils are well drained.
They have a surface layer of loam or silt loam. Slopes
are 0 to 1 percent. The mean annual precipitation is
10 to 18 inches. The frost-free season is 170 to 215
days. Permeability is moderate to moderately slow, and
available water capacity is 8 to 13 inches. Runoff is
slow to medium, and the hazard of erosion is slight.
Effective rooting depth is 60 inches or more.

These soils are used for irrigated crops and wildlife
habitat; the Bigetty soil is also used for community

development, These soils can be used for pasture and
hay. They are sunited to all erops commonly grown in
the survey area. The main crops are cotton, alfalfa,
sorghum, barley, and corn for silage., Cotton is not
grown on the Gabaldon soils.

Effective management includes maintaining soil fer-
tility and using water efficiently. A cropping system
that uses either legumes or grasses for at least 3 vears
or a high residue crop that is returned to the soil once
every 4 years helps maintain soil tilth,

These soils are suited to gravity, subsurface, or
sprinkler irrigation. A properly designed irrigation sys-
tem is needed for efficient use of irrigation water,

CAPADILITY UNIT He=2, IRRICATED

This unit consists of soils of the Glendale and Reakor
series. These soils are well drained. They have a sur-
face layer of fine sandy loam or sandy loam and the
substratum is high in content of lime. Slopes are 0 to 1
percent. The mean annual precipitation is 10 to 12
inches. The frost-free season is 200 to 215 days. Per-
meability is moderate to moderately slow, and available
water capacity is 8 to 12 inches. Runoff is slow, and the
hazard of soil blowing is moderate. Effective rooting
depth is 60 inches or more.

These soils are used for irrigated crops and wild-
life habitat. They can be used for pasture or hay. They
are suited to all erops commonly grown in the survey
area, The main crops are cotton, alfalfa, and sorghum.

Effective management practices include controlling
soil blowing, maintaining soil fertility, and using water
efficiently. Proper tillage practices and a cropping sys-
tem that either returns a high residue erop into the soil
once every 3 years or uses grasses and legumes that
can be managed for at least 3 years helps reduce soil
blowing.

These soils need land leveling in places. They are
suited to gravity, subsurface, or sprinkler irrigation.

CAPABILITY UNIT Ile=f, IRRIGATED

This unit consists of soils of the Shanta, Bigetty, and
Reakor series. These soils are well drained, Most have
a surface layer of silt loam or loam. Reakor soils are
strongly caleareous. Shanta soils are protected from
flooding. Slopes are mostly 1 to 3 percent. The mean
annual precipitation is 10 to 18 inches. The frost-free
season is 170 to 215 days. Permeability is moderate to
moderately slow, and available water capacity is 9.5 to
12.5 inches. Runoff is medium, and the hazard of water
erosion is moderate. Rooting depth is 60 inches or more,

These soils are used for irrigated crops, wildlife
habitat, and community development. They can be
used for pasture and hay. They are suited to all crops
commonly grown in the survey area. The main crops
are cotton, alfalfa, sorghum, and barley.

Effective management practices include maintaining
soil fertility, reducing runoff and erosion, and using
water efficiently. Proper tillage practices and a erop-
ping system that either returns a high residue crop
into the soil once every 3 vears or uses legumes and
grasses for at least 3 years helps reduce runoff.

Land leveling is required in places for effective irri-
gation water control. Excessive leveling cuts should
be avoided on the Reakor soil to prevent exposure of
the high lime concentration in the substratum. Shanta
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soils are subject to occasional overflow and need diver-
sions to protect them from flooding. )

Soils 1n this capability unit are suited to gravity,
subsurface, or sprinkler irrigation.

CAPARILITY UNIT Ile=1, IRRICATED

The only soil in this unit is Pecos silty clay loam,
nonsaline, 0 to 1 percent slopes. It is moderately well
drained. It has a surface layer and substratum of silty
clay loam. The mean annual precipitation is 10 to 14
inches, The frost-free season is 190 to 215 days, Per-
meability is very slow, and available water capacity
is 6 to 9 inches. Runoff is slow, and the hazard of ero-
sion is slight. Effective rooting depth is 60 inches or
more.

This soil is used for irrigated erops, community de-
velopment, and wildlife habitat. It can be used for pas-
ture and hay. It is suited to all crops commonly grown
in the survey area. The main erops are cotton, alfalfa,
soighum, barley, and corn. .

Mective management praclices include maintaining
soil fertility and using water efficiently. A cropping
system that either returns a high residue crop into the
soil once every 3 years or uses legumes or grasses for
at least 3 years helps maintain and improve soil tilth
and water intake. Tillage should be minimal and should
be avoided when the soil is wet,

This soil is suited to gravity, subsurface, or sprinkler
irrigation. It is well suited to gravity irrigation. A
properly designed irrigation system should consider
the slow rate of water intake and the available water
capacity of the soil. Irrigation water should be applied
al a slow rate, It can be applied more frequently and
irrigation runs can be longer on this soil than on soils
with a moderate water intake rate.

CAPABILITY UNIT Ils—4, IRRIGATED

The only soil in this unit is Reakor loam, gravelly
subsoil variant. It is well drained. Slopes are 0 to 3
percent. The mean annual precipitation is 10 to 12
inches. The frost-free season is 200 Lo 215 days. Per-
meability is moderate, and available water capacity is
6.0 to 7.6 inches. Runoff is medium to slow, and the
hazard of erosion is slight. Effective rooting depth is
60 inches or more,

The soil is used for irrigated crops and wildlife
habitat. It is suited to all crops commonly grown in the
survey area. The main crops are cotton, alfalfa, and
sorghum.

Effective management practices include maintaining
soil fertility and tilth, reducing runoff and erosion, and
using water efliciently. Rough tillage and a eropping
system that either returns a high residue crop into
the soil once every 3 vears or uses grasses or legumes
for at least 3 years helps maintain soil tilth, improve
water intake, and reduce runoff and erosion.

Land leveling is required in places for irrigation
water control. Iixcessive leveling cuts should be avoided
to prevent exposure of the very gravelly substratum.

This soil is suited to gravity or sprinkler irrigation.
A properly designed irvigation system should consider
the moderate available water capacity of the soil. Trri-
gation water should be applied in moderate amounts
and more frequently on this soil than on soils that have
a higher available water capacity.

CAPABILITY UNIT 111e-12, IRRIGATED

This unit consists of Reeves and Atoka soils. These
soils are well drained. They have a surface layer of
loam and are underlain by indurated caliche or mate-
rial that has a high content of gypsum at depths of 20
to 40 inches. The mean annual precipitation is 10 to 12
inches. The frost-free season is 200 to 215 days. Per-
meability is moderate, and available water capacity
is 4 to b inches. Runoff is medium, and the hazard of
water erosion is moderate. Effective rooting depth is
20 to 40 inches.

These soils are used for irrigated erops, wildlife
habitat, and communily development. They can be
used for pasture and hay. They are suited to most
crops commonly grown in the survey area. The main
crops are cotton, alfalfa, and sorghum.

Effective management practices include maintaining
soil fertility, reducing runoff and erosion, and using
water efficiently. A cropping system that returns a
hiﬁh residue crop to the soil once every 2 years helps
reduce waler erosion and runoff, If legumes or prasses
are grown in crop rotation, species should be selected
that ecan be maintained on the land for at least 8
years.

Deep land leveling cuts should be avoided because
of the moderate depth to the indurated caliche or
gypsum,

These soils are suited to gravity or sprinkler irriga-
tion. A properly designed irrigation system should
consider the 4- to 5-inch available water capacity and
20- to 40-inch deep rooting zone. Irrigation water
should be applied in moderate amounts and at more
frequent intervals on these soils than on deeper soils.
These soils tend to be droughty and require more fre-
quent irrigation than deeper sails.

CAPABILITY UNIT 111s-7, IRRIGATED

This unit consists of soils in the Atoka series. These
soils are well drained. They have a surface layer of
loam and are underlain by indurated caliche at a depth
of 20 to 34 inches, Slopes are 0 to 1 percent. The mean
annual precipitation is 10 to 12 inches. The frost-free
season is 200 to 215 days. Permeabilily is moderate,
and available water capacity is 4 to 5.5 inches. Runoff
is medium, and the hazard of erosion is slight, Effec-
tive rooting depth is 20 to 34 inches.

These soils are used for irrigated crops, wildlife habi-
tat, and community development. They can be used for
pasture and hay. They are suited to most crops grown
in the survey area. The main crops are cotton, alfalfa,
and grain sorghum,

Effective management practices include maintaining
soil fertility and using water efficiently. A eropping
system that returns a high residue crop to the soil once
every 3 years helps maintain and improve soil tilth. If
legumes and grasses are grown in a crop rolation,
species should be selected that ean be managed and
maintained on the land for at least 3 years. Deep level-
ing cuts should be avoided because of the moderate
depth to indurated caliche.

These soils are suited to gravity or sprinkler irriga-
tion. They are droughty and irrigation water should
be applied in moderate amounts at moderate intervals.
The length of irrigation runs should be adjusted to the
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water intake rate and available water capacily of the
soils.
Erosion is not a serious hazard on these level soils.

CAPABILITY UNIT 11Is=9, IRRIGATED

This unit consists of soils in the Balmorhea, Bigetty,
and Reeves series. These moderately saline soils are
well drained or are drained phases of more poorly
drained soils. They have a surface layer of loam. Most
Balmorhea soils have a strongly calcareous underlying
layer that has a high content of gypsum. The Reeves
soils are underlain by gypsum at a depth of 20 to 40
inches. Slopes are 0 to 1 percent. The mean annual
precipitation is 10 to 14 inches. The frost-free season
is 190 to 215 days. Permeability is moderate or mod-
erately slow, and available water capacity is 5.0 to
9.5 inches. The water table is below a depth of 5 feet.
Runoff is slow, and the hazard of erosion is slight.
Effective rooting depth is 20 to 60 inches or more.

These soils are used for irrigated crops and wildlife,
They can be used for pasture and hay. The choice of
crops is restricted hecause the soils are saline. The
main crops are cotton and alfalfa,

Effective management practices include maintaining
soil fertility, leaching salts, and using water efficiently.
A cropping system that returns a high residue crop
to the soil once every 2 years helps maintain and im-
prove soil tilth and water intake, If legumes or grasses
are grown in a cropping sequence, species should be
selected that can be managed and maintained on the
land for at least 3 yvears. Deep leveling cuts need to be
avoided on the Reeves soils because of the moderate
depth to gypsum accumulation.

These soils are suited to gravity irrvigation. A prop-
erly designed irrigation system is needed to use irriga-
tion water efficiently, to prevent overirrigation and
water logging of soils and more serious salt accumula-
tion, and to permit leaching of salts. Diversions are
needed in places to protect the soils from flooding. In
places a drainage system is needed to prevent a sea-
sonal high water table and to leach salts from the soil,

CAFPABILITY UNIT IVe=Z, IHRIGATED

This unit consists of Holloman loam, thick solum.
This soil is well drained, and it has a surface layer
of loam and is underlain by gypsum at a depth of 10
to 20 inches. Slopes are 0 to 3 percent. The mean annual
precipitation is 10 to 12 inches. The frost-free season
1s 200 to 215 days. Permeability is moderate, and avail-
able water capacity is 1.5 to 3 inches. Runoff is medium,
and the hazard of water erosion is moderate, The
hazard of soil blowing is moderate. Effective rooting
depth is 10 to 20 inches.

This soil is used for irrigated crops and wildlife.
It can be used for pasture and hay. The choice of crops
is limited because the soil is shallow to gypsum. The
main crops are cotton, alfalfa, and sorghum. Some
crops exhibit severe chlorosis.
~ Effective management practices include maintain-
ing soil fertilily, controlling runeff and erosion, and
using water efficiently. A cropping system that returns
a high residue crop to the soil 2 years in 3 helps main-
tain and improve the rate of water intake and available
water capacity and reduce runoff and erosion. Per-
manent pasture should be established where practical.
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Deep plowing or land leveling should be avoided be-
cause the soil is shallow to gypsum.

This soil is suited to gravity or sprinkler irrigation.
Irrigation water should be applied frequently in small
amounts because the available water capacity of this
soil is 1.5 to 3 inches.

CAPABILITY UNIT 1¥Vw=11, IRRIGATED

The only soil in this unit is Pecos silty clay loam.
This moderately saline soil is moderately well drained.
It has a surface layer of silty clay loam and silty clay
and is underlain by clay and sandy clay loam. Slopes
are 0 to 1 percent. The mean annual precipitation is
10 to 14 inches. The frost-free season is 190 to 215
days. Permeability is very slow, and available water
capacity is 6 to 9 inches. Runoff is slow, and the hazard
of erosion is slight. Effective rooting depth is 60 inches
or more.

This soil is used for irrigated crops and wildlife.
It can be used for pasture and hay. The choice of crops
is restricted because of salinity. The soil is best suited
to salt-tolerant plants and crops. The main crops are
alfalfa (fig. 10) and cotton.

Effective management practices include maintaining
soil fertility and water intake rates, leaching, and using
water efficiently. A cropping system that returns a
high residue crop to the soil 2 years in 3 helps main-
tain and improve soil tilth and water intake. If salt-
tolerant legumes or grasses are grown in the erop
rotation, they should be maintained on the land for at
least 4 years. Rough tillage, minimum tillage, and
management of crop residue also help maintain and
improve soil tilth and water intake and help reduce
puddling and erusting of the surface soil.

This soil 1s best suited to gravity irrigation. A prop-
erly designed irrigation system is needed for efficient
use of irrigation water. Small amounts of water should
be applied frequently. Length of irrigation runs should

Figure 10.—This area of Pecos silty elay loam is in capability
unit IVe-11, irrigated, This ficld of alfalfa hay produced 2 tons
per acre for the first culling,
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be adjusted to the water intake rate and available
water capacity. Diversions or dikes are needed in places
to protect the soil from flooding. In places a drainage
system is needed to prevent a seasonal high water
table and to leach excess salts from the soil.

CAPABILITY UNIT IVw-3, IRRIGATED

The only soil in this unit is Balmorhea loam. This
soil is somewhat poorly drained and moderately saline.
It commonly has a strongly caleareous underlying layer
that has a high contenl of gypsum. Slopes are 0 to 1
percent. The mean annual precipitation is 10 to 12
inches. The frost-free season is 200 to 215 days. Per-
meability is moderately slow, and available water capac-
ity is 6.0 to 7.5 inches. Runofl is slow and erosion
hazard is slight. Effective rooting depth is 60 inches
or more,

This soil is used for irrigated crops. The main erops
are cotton and alfalfa. However, the soil is besl suited
to pasture and hay.

Effective management practices include maintaining
soil fertility, installing a drainage system, leaching ex-
cess soluble salts, and using water efficiently. A crop-
ping system that returns a high residue erop to the soil
2 years in 3 or uses salt-tolerant legumes or grasses
for at least 4 years helps maintain and improve avail-
able water capacity and water intake.

A drainage system should he installed to lower the
water table and provide an outlet for salt removal.
Excess salts should be removed by leaching.

These soils are suited to gravity irrigation. A prop-
erly designed irrigation system is needed to help pre-
vent overirrigation, water logging, and additional
accumulation of salts.

Management and predicted yields on irrigated soils

The predicted yields given in table 2 are averages
that can he expected over a period of years. These pre-
dictions are based on results of research and on infor-
mation obtained in interviews with agricultural and
other producers.

The yields given are for a high level of management,
and the following is assumed:

1. Conservation cropping systems are practiced
which include crops that produce a large
amount of residue to maintain and improve
soil fertility, water intake rate, and soil tilth,
and to reduce runoff, water erosion, and soil
blowing.

2. Suitable crop varieties are selected, and seed
is planied at the proper time and correct rate.

3. Needed fertilizer is applied at the proper time
and according to the most recent and proven
recommendations.

4. The soils are tilled carefully at the right time
with the right kinds of implements so that
crop residue is utilized and excessive compac-
tion is avoided.

5. Insect pests, weeds, and plant diseases are
controlled by chemicals and proper manage-
ment.

6. Length and slope of irrigation runs are suit-
able, or properly designed sprinklers are used,

7. Irrigation water is applied according to crop
needs and at the proper times,
8. Crops are harvested at the proper time.

Yields may change in the future as a result of the
development of new crop varieties that will tolerate
the diseases and insect pests common to the county.
Yields higher than those predicted are not uncommon
in small fields or in experimental plots.

Nonirrigated capability elassification

In this survey area the soils are grouped at two
levels of nonirrigated capability classification: the ca-
pability class and the subelass, The nonirrigated ca-
pability subelass to which the soils have been assigned
1s shown at the end of each soil description.

The nonirrigated subeclasses used in the Chaves
County, Southern Part, survey area are as follows:

Subclass Vic soils are generally unsuited to cultiva-
tion or are severely limited, chiefly because of
the dry climate.

Subclass Ve soils are generally unsuited to culti-
vation or are severely limited, chiefly because
of risk of erosion if protective cover is not
maintained.

Subclass VIs soils are generally unsuited to culti-
vation or are severely limiter{ chiefly because of
the shallowness, stones, alkali, or other soil
features.

Subclass VIw soils are generally unsuited to culti-
vation or are severely limited, chiefly because of
risk of flooding or a high water tahle.

Subclass VIIe soils are unsuited to cultivation
or are very severely limited, chiefly because of
the dry climate.

Subelass Vlle soils are unsuited to cultivation or
are very severely limited, chiefly because of risk
of erosion if protective cover is not maintained
or is seriously damaged.

Subclass VIls soils are unsuited to cultivation or
are very severely limited, chiefly because of
shallowness, stones, alkali, or other soil fea-
tures.

Subclags VIlle miscellaneous areas have little po-
tential for vegetation, chiefly because of the risk
of erosion,

Range Management *

Range makes up about 94 percent of the Chaves
County, Southern Part, soil survey area, or about
1,900,000 acres. This range is used mostly for domestic
livestock grazing. The soils are relatively high produec-
ing sources of forage for cattle and sheep.

Ewe lamb and wether sheep operations producing
wool, lamb, and mutton predominate in the western
and southwestern parts of the area. The central and
eastern parts of the area are used mainly for cow-calf
and yearling cattle enterprises.

Climatically, the area is suited to grazing during all
seasons of the year. Range is improved through graz-
ing systems which provide for periodic rest during the

By NOEL MARSH, range conservationist, Soil Conservation

Serviece,
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TABLE 2.—Yields per acre of irrigated crops and pasture

[All yields were estimated for a high level of management in 1973. Absence of a yield figure indicates the crop is seldom grown
or is not suited)
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* Apimal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five
5!1ce]2. or five poats) for a period of 30 days.

Yields are for areas protected from flooding. : X z i A g i

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit.

growing season and which alter the season of grazing

during successive years.

In addition to grazing, associated uses of the range
include watershed, recreation, wildlife, fuel and energy
extraction, transportation, and production of noncom-

mercial wood products such as fenceposts.

The range in the survey area is in parls of four

land resource areas (.7) and sub-areas which are based

Southern Tligh Plains (I1P=-3).

on climate, topography, and soils, These are Southern
Desertic Basins, Plains, and Mountains (SD-3) ; Pecos-
Canadian Plains and Valleys (CP-4 and CP-2); and
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Land resource areas and sub-areas for
range site classification

Chaves County, Southern Part, is divided into four
land resource areas and sub-areas for the purpose of
classifying range sites (fig. 11).

A land resource area is a geographic area that is
characterized by a particular combination or pattern
of soils, elevation, climate, and topography. Variations
in these features result in different kinds of rangeland.
The average annual precipitation ranges from 11
inches along the Pecos River to 14 inches along the
castern boundary of the survey area and to 18 inches
in the higher elevations in the west-central part, Ele-
vation ranges from about 3,200 feet in the central part
to 4,400 feet along the eastern edge, and to 6,600 feet
in the southwest part.

Land Resource sub-area CP-4 is in the western part
of the survey area. It consists of an area that is mostly
controlled by limestone bedrock. Land Resource sub-
area SD-3 is the central part of the survey area. It
consists mainly of the Pecos River Valley. Land Re-
source sub-area CP-2 is in the eastern part of the
survey area. It consists mainly of sandy soils below
the High Plains escarpment. Land Resource sub-area
HP-3 is along the extreme eastern edge of the survey
area. It consists of a relatively level mesa.

Green sprangletop, deer grass, Metcalf muhly, one-
seed juniper, and pinyon pine grow only in Land Re-
source sub-area CP—4 in this survey area. Creosotebush
and catelaw mimosa grow only in Land Resource sub-
area SD-3. Yellow indiangrass grows only in Land
Resource sub-area CI’-2, None of the plant species that

"] - a
SCALE | 985,000

1ZMLES

Figure 11,—Land resource sub-areas of the Chaves County, Southern Part, soil survey area.
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are within this survey area are unique to Land Re-
source sub-area HP-3.

Limestone-controlled land resource sub-area CP-4
consists mainly of large ranches that are operated as
sheep ranches or as cow-calf ranches. Land Resource
subareas SD-3 and CP-2 consist of ranches that are
mainly cattle ranches with cow-calf operations. Land
Resource sub-area HP-3 consists mainly of caltle
ranches with yearling operations.

Range sites and conditions

Soils that have the capacity to produce similar kinds,
amounts, and proportions of range plants are grouped
into range sites. A range site is an expression of all the
environmental factors contributing to its development:
geolog?r, topography, climate, soils, and plant and ani-
mal life.

The plant community found on a range site that has
not undergone abnormal, introduced disturbance or
physical deterioration is termed the ‘““natural potential”
or “climax” plant community for that site. Since climax
plant communities are natural phenomena they are not
precise or fixed, Their composition varies slightly from
vear to year and from place to place.

Abnormal disturbance of the climax community such
as excessive livestock use, burning, or plowing results
in regression or, in severe cases, destruction of the
plant cover. Following disturbance, if range site deteri-
oration by erosion is not irreversible, secondary plant
succession proceeds toward the climax vegetation for
the site.

Range conservationists and soil scientists work to-
gether in deseribing the potential vegetation for each
mapping unit and in grouping soils into range sites.

Range condition is an expression of the present vege-
tation on a range site in relation to the potential
vegetation for the site by comparison or departure.
Knowing the present range condition provides an index
of the changes that have taken place in the plant cover
and a basis for predicting the results of management
and treatment.

By comparing the plant composition in the present
condition to that of the climax plant community one can
see how some species have increased while others de-
creased. ITow a plant community reacts to grazing de-
pends on the kinds and classes of grazing animal, the
season of use, and the degree of plant tissue removal.

The camposition of plant communities both in climax
and present condition, together with other range site
information provides the interpretive basis for select-
ing management objectives, designing grazing systems,
managing for wildlife, determining recreation poten-
tial, and evaluating watershed conditions.

Management objectives generally relate to restoring
range to as near to its potential as is reasonably feasi-
ble. Sometimes managers seek to create or maintain a
plant community somewhat removed from potential to
fit specific needs in the grazing program, to provide for
wildlife habitat, or for other benefits.

Any management objeetive must be compatible with
conservation objectives, providing for plant communi-
ties which will protect and improve soil and water re-
sources while meeting the desires and needs of the
operator.

Descriptions of range sites

On the following pages, the range sites of Chaves
County, Southern Part, are deseribed. The percentage
composition of the principal plants in the potential
plant community is approximated, and an estimate of
the potential annual air-dry production for each site
when it is in excellent condition is given, The feasi-
bility and practicability of applying certain range im-
provement practices are discussed where they are
significant and soil related. The soils in each range site
can be determined by referring to the “Guide to Map-
ping Units" at the back of this survey,

The soil textures given in the following descriptions
refer to the surface layer unless otherwise noted. The
common and secientific names of the native plants of
this section are listed in a soil conservation publica-
tion (16).

BOTTOMLAND (CP=4) RANGE SITE

The soils of this range site are gravelly loams, cob-
bly loams, and silt loams. They are deep and have
moderate and moderately rapid permeability. Available
water capacity is low to high. Slopes are 0 to 3 percent.
Mean annual precipitation is 10 to 18 inches. Runoff
is slow to medium. Elevation is 3,300 to 5,900 feet. The
soils are flooded frequently or occasionally.

The vegetation on this site is mostly grasses and
scaltered shrubs and only occasional forbs.

The approximate composition of the climax (poten-
tial) plant community, by weight, is 25 percent tobosa;
15 percent side-oats grama; 10 percent each of cane
bluestem and alkali sacaton; and 5 percent each of vine-
mesquite, creeping muhly, Apache-plume, brickellbush,
littleleaf sumae, blue grama, and annual and perennial
forbﬁ. Brickellbush is generally not browsed by cattle
or sheep.

Associated species include giant sacaton, yucca, mes-
quite, catclaw mimosa, bush muhly, three-awn, plains
bristlegrass, black grama, silver bluestem, cacti, na-
tive walnut, desert-willow, cottonwood, wolftail, and
broom snakeweed.

Under continuous livestock grazing, side-oats grama,
cane bluestem, vine-mesquite, and bush muhly de-
crease while tobosa, three-awn, creeping muhly, and
Apache-plume increase. Under prolonged heavy graz-
ing the vegetation is dominated by tobosa, creeping
muhly, mesquite, catelaw mimosa, and other brush
species, which greatly reduces the volume of forage
available.

Most range management practices, including pre-
seribed burning and spot fertilization, are feasible
when needed on this site.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 2,500 pounds per acre
in favorable years and 750 pounds per acre in unfavor-
able years. About 90 percent of this production is from
plants which furnish forage for cattle or sheep.

BOTTOMLAND (5D-3) RANGE SITE
The soils of this range site are loams, fine sandy
loams, silty clay loams, and loamy fine sands. They are
deep and have very slow to moderately rapid perme-
ability. Available water capacity is low to high. Slopes
are 0 to 3 percent. Mean annual precipitation is 10 to
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14 inches. Runoff is slow to medium. Elevation is 3,300
to 5,000 feet. These soils are rarely to occasionally
flooded.

The vegetation on this site is about 75 to 85 percent
grasses, b percent shrubs, and 10 to 15 percent forbs.
The approximate composition of the climax (potential)
plant community, by weight, is 25 percent tobosa; 12
percent alkali sacaton; 10 percent each of side-oats
grama, giant sacaton and cane bluestem; 5 percent
each of brickellbush, littleleaf sumae, Apache-plume,
and other perennial forbs; and 3 percent each of white
tridens and American tarbush. Brickellbush and Amer-
ican tarbush are not generally browsed by cattle or
sheep.

Associated species include bush muhly, sand drop-
seed, burrograss, bulfalograss, blue grama, saltcedar,
fourwing saltbush, winterfat, mesquite, catclaw mi-
mosa, creeping muhly, Arizona cottontop, yucca, and
cholla cactus,

Under continuous livestock grazing, side-oats grama,
white tridens, cane bluestem, and vine-mesquite de-
crease while tobosa, burrograss, and brush species
increase. With prolonged heavy grazing, the plant com-
munity is dominated by tobosa, burrograss, mesquite,
catclaw mimosa, American tarbush, and tesajo cactus,
which greatly reduces the volume of forage available.

Because the soils of this site are rarely to occasion-
ally flooded, water-spreading systems will help to re-
duce erosion and increase production.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 2,000 pounds per acre
in favorable years and 700 pounds per acre in unfavor-
able years. About 85 percent of this production is from
plants which furnish forage for cattle or sheep.

BREAKS (HP-3) RANGE SITE

The soils of this range site are steep to very steep,
gravelly, stony, and cobbly Torriorthents. Also included
1s steep to very steep Rock outcrop. Runoff is rapid.
The hazard of water erosion is severe. Elevalion is
3,400 to 4,300 feet,

The vegetation on this site is about 85 to 95 percent
grasses and 5 to 10 percent shrubs, and an occasional
forb. The approximate composition of the climax (po-
tential) plant community, by weight, is 25 percent
black grama; 20 percent side-oats grama; 10 pereent
hairy grama; and 5 percent each of blue grama, bush
muhly, plains bristlegrass, wolftail, winterfat, four-
wing saltbush, three-awn, sand dropseed, and slim
tridens.

Associated species include minor amounts of little
bluestem, Metcalfe muhly, silver bluestem, yucca, creo-
sotebush, buckwheat, plains lovegrass, littleleaf sumac,
annuals, and perennial forbs.

Under continuous livestock grazing, side-oals grama,
black grama, and blue grama decrease while sand drop-
seed, three-awn, tridens, yucca, and cactus increase.
With prolonged heavy grazing, the vegetation is dom-
inated by three-awn, fluffgrass, wooly groundsel, mes-
quite, creosotebush, and cholla cactus, which greatly
reduces the quantity of forage available.

Range seeding is impractical on this site because the
soils are shallow, stony, and very steep.

When this site is in excellent condition, the total
annual air-dry vegetative yield is 800 pounds per acre

in favorable ,\lr)ears and 450 pounds per aere in unfavor-
able years. About 95 percent of this production is from
plants which furnish forage for cattle or sheep.

CLAYEY (1IP-3) RANGE SITE

The soils of this site have a thin surface layer of
loam and a subsoil of clay loam. They are shallow to
moderately deep over indurated caliche and have mod-
erately slow permeability, Available water capacity is
very low to moderate. Slopes are 0 to 1 percent. Mean
annual precipitation is 14 to 16 inches. Runoff is slow.
Elevation is 4,300 to 4,400 feet.

The vegetation on this site is essentially pure grass-
land. Only an oecasional cholla cactus, small shrub, or
forb occurs. The approximate composition of the eli-
max (potential) plant community, by weight, is 45
percent tobosa; 10 percent each of blue grama and
side-cats grama; and 5 percent each of Arizona cotton-
top, vine-mesquite, buffalograss, sand dropseed, three-
awn, cholla cactus, and plains bristlegrass. Cholla
cactus is not generally used by cattle or sheep.

Associated species include mat muhly, broom snake-
weed, alkali sacaton, mesquite, and annual and peren-
nial forbs.

Under continuous livestock grazing, side-oats grama,
Arizona cottontop, vine-mesquite, blue gama, and
plains bristlegrass decrease while tobosa and buffalo-
grass increase. With prolonged heavy grazing, the
vegetation is dominated by tobosa, buffalograss, mat
muhly, broom snakeweed, and silverleaf nightshade,
and mesquite also invades; this reduces the quality and
quantity of forage available,

Brush management and range seeding can be carried
out when needed.

When this site is in excellent condition, the total
annual air-dry vegetative yield is 1,500 pounds per acre
in favorable years, and 800 pounds per acre in unfavor-
able years. About 95 percent of this production is from
plants which furnish forage for cattle or sheep.

DEEP SAND (CP-2) RANGE SITE

The soils of this range site are loamy fine sands and
ﬁne_ sands (fig, 12), They are deep and have moderately
rapid or moderate ﬁ&lmeabiiity. Available water capac-
1ty 1s moderate to high. These soils are productive un-
der limited rainfall since a high percentage of the
precipitation is absorbed and is available for plant
growth. Slopes are 0 to 3 percent. Mean annual pre-
cipitation is 12 to 13 inches. Runoff is slow to very
slow. Elevation is 3,600 to 4,100 feet.

The vegetation on this site is about 75 to 80 percent
grasses, 20 to 25 percent shrubs, and 5 percent forbs.
The approximate composition of the climax (potential)
plant community, by weight, is 20 percent sand blue-
stem; 17 percent shinnery oak; 10 percent each of little
bluestem and side-oats grama; 5 percent each of yellow
indiangrass, Halls panicum, hairy grama, plains bris-
tlegrass, and sand dropseed; 3 percent yucca; and 10
percent annual grasses and forbs.

Associated species include giant dropseed, giant
sandreed, three-awn, sand sagebrush, queensdelight,
sand paspalum, bush muhly, sandbur, fall witchgrass,
spike dropseed, mesquite, red lovegrass, bhlack
grama and blue grama.

Under continuous livestock grazing, sand bluestem,
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Figure 12.—This area of Roswell-Jalmar complex is in Sandhills

and Deep Sand (CP-2) range sites in good condition. Vegeta-
tion is sand bluestem, little bluestem, giant dropseed, yucea,
and shinnery oak.

little bluestem, yellow indiangrass, side-oats grama, and
plains bristlegrass decrcase while shinnery oak, sand
sagebrush, yvucea, three-awn, and dropseeds increase.
With prolonged severe grazing, dunes develop and
the vegetation is dominated by shinnery oak, yucca,
sand sagebush, three-awn, and low-value annuals,
which greatly reduces the volume of forage available.

This site is suited to and responds rapidly to all types
of vegetative management practices. Practices that
disturb the vegetation should be followed by re-
establishing vegetation to reduce wind erosion. Such
practices should be done only during the less windy
periods of the year.

When this site is in excellent condition, the total
annual air-dry vegetative yield is 1,800 pounds per acre
in favorable years and 1,000 pounds per acre in un-
favorable years. About 90 percent of this production
is from plants which furnish forage for cattle,

DEEP SAND (SD=3) RANGE SITE

The soils of this range site are loamy fine sands.
They are deep and have rapid permeability. Available
water capacity is low to moderate. Runoff is very slow
and a large percentage of the precipitation is available
for vegetation. Slopes are 3 to 15 percent. Mean annual
precipitation is 10 to 12 inches. Elevation is 3,400 to
3,800 feet,

The vegetation on this site is about 75 to 85 percent
grasses, 15 to 25 percent shrubs, and few forbs. The
approximate composition of the climax (potential)
plant community, by weight, is 20 percent shinnery
oak; 15 percent little bluestem ; 10 percent each of sand
bluestem, giant dropseed, and black grama; 5 percent
each of Havard panicum, three-awn, mesa dropseed,
Halls panicum, sand sagebrush, plains bristlegrass,

and annual grasses and forbs. Sand sagebrush is not
generally browsed by cattle or sheep.

Associated species include sand paspalum, yucea,
bush muhly, blue grama, hairy grama, side-oats grama,
eroton, mesquite, catclaw mimosa, fourwing salt-
bush, sand dropseed, and broom snakeweed.

Under continuous livestock grazing little bluestem,
sand bluestem, Havard panicum, and black grama de-
crease while three-awn, dropseeds, sand sagebrush,
vucea, and shinnery oak increase. With prolonged
heavy grazing, the vegetation is dominated by shinnery
oak, sand sagebrush, three-awn, mesquite, yucca, and
low value annual weeds, which greatly reduces the vol-
ume of forage available and causes sand to blow up
into dunes and hummocks.

This range site responds well to brush management,
deferred grazing, and other management practices.
Range seeding is difficult because precipitation is low
and there is a high hazard of soil blowing. Livestock
waterings should be located in stable areas to prevent
blowouts.

When this site is in excellent condition, the total
annual air-dry vegetative yield is 1,600 pounds per acre
in favorable years and 7560 pounds per acre in unfavor-
able years. About 90 percent of this production is from
plants which furnish forage for cattle.

CHRAVFLLY (SD=3) RANCE SITE

The soils of this range site are gravelly loams, cobbly
loams, and gravelly sandy loams (fig. 13). They are
shallow and have gravel and cobblestones throughout
the profile. They are underlain by indurated caliche or
bedrock at depths of 6 to 20 inches, which reduces the
available water capacity and rool growth. These soils
have moderate permeahility. Available water capacity
is very low. Slopes are 0 to ) percent. Mean annual
precipitation is 10 to 12 inches, Runoff is medium.
Elevation is 3,300 to 4,200 feet.

The vegetation on this site is about 75 to 85 percent

Figure 13.—This area of Lozier-Tencee complex is in Gravelly
(SD=3) range site in good condition. Slopes are 1 to 9 percent.
Vegetation is threec-awn, black grama, cholla cactus, and

sacahuista.
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grasses, 15 to 20 percent shrubs, and 5 percent forbs.
The approximate composition of the climax (potential)
plant community, by weight, is 20 percent black
grama; 15 percent side-oats grama; 10 percent each of
blue grama, three-awn, and tridens: 5 percent each of
bush muhly, ereosotebush, winterfat, catclaw mimosa,
and soaptree yucca; and 10 percent annual grasses and
forbs. Creosotebush and catclaw mimosa are not gen-
erally browsed hy cattle or sheep.

Associated species include range ratany, hairy
grama, broom snakeweed, mesquite, cholla cactus, fluff-
grass, sand dropseed, burrograss, javelinabush, saca-
huista, ocotillo, and graythorn.

Under continuous livestock grazing, such plants as
side-oats grama, black grama, bush muhly, and winter-
fat decrease while tridens, blue grama, three-awn, and
sand dropseed increase. With prolonged heavy grazing,
the vegetation is dominated by ereosotebush, fluffgrass,
three-awn, broom snakeweed, and cholla eactus.

Range seeding is difficult and seldom attempted on
this site because of the shallow depth to indurated
caliche or bedrock, very low available water capacity
and low precipitation. Vegetation can be maintained
and improved through grazing systems and limited
brush management where needed.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 800 pounds per acre in
favorable years and 300 pounds per acre in unfavorable
yvears. Ahout 80 percent of this production is from
plants which furnish forage for cattle or sheep.

GYP (5D-83) RANGE SITE

The soils of this range site are loams. They are shal-
low to gypsum. They have moderate permeability.
Available water capacity is very low. Runoff is rapid.
Slopes are 0 to 9 percent. Mean annual precipitation is
10 to 12 inches. Elevation is 3,300 to 3,600 feet. Depth
to gypsum is 8 to 20 inches.

The vegetation on this site is about 60 percent
grasses, 30 percent shrubs, and 10 percent forbs. The
approximate composition of the climax (potential)
plant community, by weight, is 30 percent gyp grama;
20 percent coldenia; 10 percent each of gyp dropseed
and alkali sacaton; 5 percent each of black grama,
three-awn, fourwing saltbush, and tobosa; 3 percent
winterfat; 2 percent Mormon-tea; 8 percent perennial
forbs; and 2 percent annual forbs.

Associated species which also oceur in minor amounts
include ear muhly, fluffgrass, plains bristlegrass, blue
grama, sand dropseed, javelinabush, yucea, mesquite,
cacti, croton, allthorn, butterfly bush, littleleaf sumae,
bush muhly, burrograss, and gyp muhly.

Under continuous livestock grazing, black grama and
gyp grama decrease while coldenia and gyp dropseed
increase and megquite and broom snakeweed invade.
With prolonged heavy grazing the vegetation is dom-
inated by low value grasses and spiny shrubs, with
seasonal annuals established in the more favorable soil
pockets, When the vegetation is in this condition soil
erosion occurs, barren gypsum land appears to become
more abundant, and the volume of usable forage is
greatly reduced.

Range seeding on this site is very difficult because
the soil is shallow, available water capacity and pre-
cipitation are low, and there is a hazard of erosion,

Vegetation improvement is very slow. Livestock should
be carefully managed and grazing systems should be
installed.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 500 pounds per acre in
favorable years and 200 pounds per acre in unfavorable
yvears. About 80 percent of this production is from
plants which furnish forage for cattle or sheep.

HILLS (CP—4) RANGE SITE

The soils of this range site are gravelly or cobbly
loams; 25 to 35 percent of the surface is covered by
limestone gravel and cobblestones. These soils are shal-
low to deep and have moderate permeability. Available
water capacity is very low to moderate. Slopes are 1 to
30 percent. Mean annual precipitation is 10 to 18
}nciles. Runofl is medium, Elevation is 3,400 to 6,000

eet.

The vegetation on this site is about 75 percent
%rasses, 25 percent shrubs, and a few scattered forbs.

he approximate composition of the climax (potential)
plant community, by weight, is 20 percent side-oats
grama; 15 percent black grama; 10 percent each of
blue grama, plains lovegrass, and three-awn; 5 percent
each of green sprangletop, rough tridens, Apache-
plume, algerita, oak, agave, and one-seed juniper. Al-
gerita and agave are not generally browsed by cattle
or sheep.

Associated species include mountainmahogany,
cholla cactus, pinyon pine, Metcalfe muhly, littleleaf
sumae, vine-mesquite, mullein, catclaw mimosa, sand
dropseed, creeping muhly, mat muhly, deer grass, to-
bosa, sotol, bush muhly, burrograss, graythorn, creo-
sotebush, and broom snakeweed.

Under continuous livestock grazing, side-oats grama,
plains lovegrass, green sprangletop, and black grama
decrease while blue grama, tridens, three-awn, and
woody plants increase. With prolonged heavy grazing,
the vegetation is dominated by tridens, three-awn,
creeping muhly, catelaw mimosa, cholla cactus, oak
brush, and other woody plants, which greatly reduces
the volume of forage available.

Vegetation can be improved through grazing sys-
tems. Range seeding and brush management are appli-
cable where needed,

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 1,400 pounds per acre
in favorable years and 700 pounds per acre in unfavor-
able years. About 80 percent of this production is from
plants which furnish forage for cattle or sheep.

LIMESTONE HILLS (CP-4) RANGE SITE

The soils of this range site are calcareous cobbly
loams and cobbly clay loams underlain by limestone
(fig. 14). Rock outcrop is included. These soils are very
shallow (4 to 18 inches deep) and have moderate per-
meability. Available water capacity is very low. Slopes
are 0 to 50 percent, Mean annual precipitation is 12 to
18 inches. Runoff is medium to rapid. Elevation is
4,000 to 6,800 feet.

The vegetation on this site is about 70 percent
grasses, 20 percent shrubs, and 5 percent scattered
forbs. The approximate composition of the climax (po-
tential) plant community, by weight, is 25 percent
side-oats grama; 15 percent black grama; 10 percent
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Figure 14.—In the background is an area of Deama-Rock outero
percent, In the foreground is an area of Penasco soils in S
on these sites.

each of Metcalfe muhly and blue grama; T percent
mariola; 5 percent each of plains lovegrass, green
sprangletop, algerita, ocotillo, agave, and yucca; and 3
percent cacti. Algerita, ocotillo, and cacti are not gen-
erally browsed by cattle or sheep.

The associated species include cane bluestem, rough
tridens, wolftail, mountain muhly, one-seed juniper,
pinyon pine, Spanish-dagger, mat muhly, little blue-
stem, bullgrass, three-awn, feather peabush, littleleaf
sumac, skunkbush sumae, sacahuista, catelaw mimosa,
sotol, and green needlegrass.

Under continuous livestock grazing, side-oats grama,
plains lovegrass, black grama, and green sprangletop
decrease while blue grama, three-awn, rough tridens,
catclaw mimosa, and cholla cactus increase. With pro-
longed heavy grazing the vegetation is dominated by
rough tridens, three-awn, broom snakeweed, fluffgrass,
cactl, and various woody species, which greatly reduces
the volume of forage available.

Rock outerop, shallow depth to bedrock, very low
available water capacity, and stony and cobbly surface
soils make this site unsuitable for range seeding. Vege-
tation can be improved slowly through grazing sys-
tems. Some brush management may be applicable in
local areas.

When this site is in excellent condition, the total an-

complex in Limestone Hills (CP—1) range cite. Slopes are 1 to 50
allow (CP—4) range site. Juniper and cholla cactus are increasing

nual air-dry vegetative yield per acre is 1,200 pounds
in favorable years and 500 pounds per acre in unfavor-
able years. About 80 percent of this production is from
plants which furnish forage for cattle or sheep.

LIMY {SD<3) RANCE SITE

The soils of this range site are moderately to strongly
calcareous fine sandy loams. They are deep and have
moderate permeability. Available water capacity is
very low. Slopes are 0 to 3 percent. Mean annual pre-
cipitation is 10 to 12 inches. Runoff is slow. Elevation
is 3,500 to 3,800 feet.

Vegetation on this site is about 75 percent grasses,
25 percent shrubs, and an occasional forb. The approxi-
mate composition of the climax (potential) plant com-
munity, by weight, is 20 percent black and blue grama;
10 percent each of alkali sacaton, tobosa, side-oats
grama, burrograss, and yucea; 5 percent each of vine-
mesquite, bush muhly, Mormon-tea, fourwing saltbush,
winterfat, and three-awn.

Associated species which sometimes occur in minor
amounts include ear muhly, sand dropseed, desertholly,
hairy grama, plains bristlegrass, mesquite, and ereo-
sotebush.

Under continuous livestock grazing, black grama,
side-oats grama, alkali sacaton, Mormon-tea, and win-
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terfal decrease while burrograss, tobosd, yucca, and
three-awn increase. With prolonged heavy grazing, the
vegetation is dominated by creosotebush, American
tarbush, fluffgrass, yucca, and three-awn, which
greatly reduces the volume of forage available.

This site responds to grazing systems, deferred graz-
ing, and brush management where needed. Range seed-
ing is hazardous because of the low preecipitation and
very low available water capacity of the soils.

hen this site is in excellent condition, the total an-
nual air-dry vegetative yield per acre is 1,000 pounds
in favorable years and 475 pounds in unfavorable
years, About 95 percent of this production is from
plants which furnish forage for cattle or sheep.

LOAMY (CP-4) RANGE SITE

The soils of this range site are loams, silty clay
loams, and silt loams, and are noncalcareous or calcare-
ous. They are deep and have moderate, moderately
slow, and slow permeability. Available water capacity
is high. Slopes are 0 to 9 percent. Mean annual precipi-
tation is 16 to 18 inches. Runoff is medium. Elevation
1s 5,600 to 6,600 feet.

The vegetation on this site is essentially 100 percent
grasses. The approximate composition of the climax
(potential) plant community, by weight, is 25 percent
side-oats grama; 15 percent each of blue grama and
tobosa; 10 percent black grama; 5 percent each of Halls

anicum, three-awn, winterfat, littleleaf sumae, plains
ovegrass, and sand dropseed; and 5 percent annual
grasses and forbs.

Associated species include cholla eactus, hairy grama,
tridens, giant sacaton, yucca, creeping muhly, mat
muhly, broom snakeweed, silver bluestem, pinyon pine,
one-seed Juniper, algerita, vine-mesquite, green
sprangletop, hairy grama, wolftail, bush muhly, mes-
quite, and pricklypear eactus. These plants are in the
climax plant community in varying amounts of less
than 5 percent.

Under continuous livestock grazing, side-oats grama,
plains lovegrass, black grama, and winterfat decrease
while blue grama, tohosa, three-awn, and sand drop-
seed increase. With prolonged heavy grazing, brush,
cactus, annual grasses, and weeds make up a substan-
tial part of the vegetation, which greatly reduces the
total amount of forage available.

Range seeding when needed is feasible an this site.
Range mechanical treatments reduce runoff and in-
crease water infiltration. Brush management is appli-
cable where needed.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 1,000 pounds per acre
in favorable years and 400 pounds per acre in unfavor-
able years. About 95 percent of this production is from
plants which furnish forage for cattle or sheep.

LOAMY (SD-3) RANGE SITE

The soils of this range site are loams, silty clay
loams, and fine sandy loams. They are shallow to deep
and have moderate, moderately slow, to slow perme-
ability. Available water capacity is very low to high.
Slopes are 0 to b percent. Mean annual precipitation is
10 to 14 inches. Runoff is slow to medium. Elevation
is 3,300 to 4,500 feet.

The vegetation on this site is about 80 percent
grasses, 15 percenl shrubs, and 5 percent forbs. The
approximate composition of the climax (potential)
plant community, by weight, is 20 percent burrograss;
15 percent each of blue grama and tobosa; 13 percent
side-oats grama ; 7 percent black grama; 5 percent each
of alkali sacaton, broom snakeweed, sand dropseed, and
soaptree yucca; 3 percent winterfat; and 7 percent
annual grasses and forbs.

Small amounts of littleleaf sumae, gyp grama, bush
muhly, gyp muhly, coldenia, Mormon-tea, fourwing
saltbush, ring muhly, mesquite, giant sacaton, prickly-
pear cactus, desertholly, vine-mesquite, cholla cactus,
and three-awn are found in the climax plant commu-
nity in places.

Under continuous livestock grazing, such plants as
side-oats grama, black grama, Mormon-tea, winterfat,
and bush muhly decrease, while burrograss, tobosa,
blue grama, and broom snakeweed increase. With pro-
longed heavy grazing the vegetation is dominated by
burrograss, broom snakeweed, ring muhly, various
brush species, and annual grasses and weeds, which
greatly reduces the volume of forage available,

Burning generally results in losses of black grama
and side-oats grama with corresponding increases in
tobosa. Range seeding is hazardous on this site because
the probability of precipitation is low and soil surface
temperatures are high. Brush management where
needed improves vegetation under favorable climatic
conditions. Soils of this site, except for the Atoka,
Holloman, and Reeves soils, are suitable for earthen
structures.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 950 pounds per acre in
favorable years and 300 pounds per acre in unfavor-
able years. About 80 percent of this production is from
plants which furnish forage for cattle or sheep.

SALT FLATS (SD-3) RANGE SITE

The soils of this range site are loams. They are mod-
erately saline and are rarely flooded. They are deep,
and have moderately slow permeability. Available
water capacity is high. Slopes are 0 to 3 percent. Mean
annual precipitation is 10 to 14 inches. Runofl is slow
to medium. Elevation is 3,300 to 4,500 feet.

The vegetation on this site is about 90 percent
grasses and 10 percent shrubs and forbs. The approxi-
mate composition of the climax (potential) plant com-
munity, by weight, is 70 percent alkali sacaton; 10
percent inland saltgrass; 5 percent vine-mesquite; and
3 percent each of fourwing saltbush, burrograss, gold-
enrod, séepwillow, and seepweed. Goldenrod, seepwil-
low, and seepweed are generally not used by cattle or
sheep.

Associated species include sedges, rushes, saltcedar,
tobosa, three-awn, black grama, mesquite, cholla cactus,
giant sacaton, annuals, and perennial forbs.

Continuous moderate livestock grazing has little ef-
fect on the plant community, which remains domi-
nantly alkali sacaton. With prolonged heavy grazing,
the stand of alkali sacaton is thinner, and mesquite,
saltecedar, and weeds invade, which reduces the volume
of forage available.

Range seeding is essentially impractical beeause of



CHAVES COUNTY, NEW MEXICO, SOUTHERN PART 65

the saline soils, hot climate and low probability of pre-
cipitation. -

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 1,500 pounds per acre
in favorable years and 500 pounds per acre in unfavor-
able years. A{IUth 90 percent of this production is from
plants which furnish forage for cattle or sheep.

SALT MEADOW (5D-3) RANGE SITE

The soils of this site are loams. They are deep, some-
what poorly drained, and saline, and the water table
is at a depth of 2 to 4 feet. These soils have moderalely
slow permeability. Available water capacity is moder-
ate. Slopes are 0 to 1 percent. Mean annual precipita-
tion is 10 to 12 inches. Runoff is slow. Elevation is
3,300 to 3,700 feet.

The vegetation on this site is about 60 to 70 percent
grasses, 20 to 25 percent shrubs, and 10 to 20 percent
forbs. The approximate composition of the elimax (po-
tential) plant community, by weight, is 40 percent al-
kali sacaton; 15 percent giant sacaton; 10 percent
fourwing salthush; 5 percent vine-mesquite; 4 percent
each of sedges, seepweed, saltgrass, mesquite, iodine-
bush, and wolfberry; and 3 percent each of cattail and
arrowweed, Seepweed, iodinebush, cattail, arrowweed
and wolfberry are not generally used by cattle or sheep.

Associated speecies include seepwillow, giant reed-
grass, rushes, and cottonwood.

Under continuous livestock grazing alkali sacaton
decreases and inland saltgrass increases. With pro-
longed heavy grazing, the vegetation is dominated by
almost pure stands of inland saltgrass, with minor
amounts of burrobrush, mesguite, saltcedar, iodine-
bush, seepweed, and salt sedges, which greatly reduces
the volume of forage available,

Range seeding is essentially impractical because of
the saline soils, hot climate, and low probability of pre-
cipitation,

When this site is in excellent condition, the total
annual air-dry vegetative yield is 1,800 pounds per
acre in favorable years, and 1,400 pounds per acre in
unfavorable years, About 75 percent of this production
is from plants which furnish forage for cattle or sheep.

SALTY BOTTOMLAND (SD-3) RANGE SITE

The soils of this range site are loams and silly clay
loams. They are deep and are rarely flooded. They are
saline, having sufficient salt content to limit the vegeta-
tion to salt-tolerant species. They have very slow or
moderately slow permeability. Available water capacity
is moderate to high, Slopes are 0 to 1 percent. Mean
annual precipitation is 10 to 14 inches. Runoff ig slow
to medium. Elevation is 3,300 to 5,000 feet.

The vegetation on this site is about 75 to 80 percent
grasses, 15 percent shrubs, and 5 percent forbs. The
approximate composition of the climax (potential)
plant community, by weight, is 35 percent alkali saca-
ton; 27 percent giant sacaton; 10 percent inland salt-
grass; b percent each of fourwing saltbush, iodinebush,
burrograss, tobosa, and sedges. Iodinebush is not gen-
erally used by cattle or sheep.

Minor amounts of two-flower trichloris, rushes,
cholla cactus, giant reed grass, bitterweed, pepper-
weed, purslane, yucca, mesquile, saltcedar, dock, cat-

claw mimosa, and wolfberry are also found in the
climax plant community in places.

Under continuous livestock grazing, tobosa and vine-
mesquite decrease while alkali sacaton and burrograss
increase. Fourwing saltbush is replaced by mesquite,
catclaw mimosa, wolfberry, and iodinebush. With pro-
longed heavy grazing, the vegetation is dominantly a
thin stand of alkali sacaton with lesser amounts of
inland saltgrass, sedges, seepweed, iodinebush, salt-
cedar, and other low value plants, which greatly re-
duces the volume of forage available,

Range seeding is essentially impractical because of
the saline soils, hot climate, and low probability of
precipitation.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 2,000 pounds per acre
in favorable years and 750 pounds per acre in unfavor-
able vears. About 90 percent of this production is from
plants which furnish forage for cattle or sheep.

SANDHILLS (CP-2) RANCE SITE

The soils of this range site are hummocky fine sands.
They are deep and have rapid permeability. Available
water capacity is very low to low, Slopes are 1 to 15
percent. Mean annual precipitation is 12 to 18 inches.
Runoff is very slow. Elevation is 3,500 to 4,100 feet.

The vegetation on this site is about 70 to 80 percent
grasses, 15 to 20 percent shrubs, and 5 to 10 percent
forbs. The approximate composition of the ¢limax (po-
tential) plant community, by weight, is 20 percent sand
bluestem; 15 percent shinnery oak; 10 percent each of
giant dropseed and sand sagebrush; 5 percent each of
Havard panicum, three-awn, yucca, hairy grama, fall
witchgrass, plains bristlegrass, and little bluestem;
and 10 percent annual forbs. Sand sagebrush is not
generally used by cattle or sheep.

Associated species include minor amounts of black
grama, red lovegrass, hig bluestem, sand dropseed,
sandbur, and yellow indiangrass.

Under continuous grazing, sand bluestem, little blue-
stem, plains bristlegrass, and Havard panicum de-
crease while three-awn, yuceca, sand sagebrush, and
shinnery oak increase. With prolonged heavy grazing,
mesquite invades, and the vegetation is dominated by
brush and low value grasses, which reduces the volume
of forage available.

Vegetation on this site responds to brush manage-
ment when needed. Vegetation disturbance should be
kept to a minimum to prevent soil blowing.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 1,600 pounds per acre
in favorable years and 1,100 pounds per acre in un-
favorable years, About 85 percent of this production
is from plants which furnish forage for cattle.

SANDY (CP-2) RANGE SITE

The soils of this range site are fine sands, loamy fine
sands, and fine sandy loams. They are deep and have
moderate to moderately rapid permeability. Available
water capacity is moderate to high. Slopes are 0 to 5
percent. Mean annual precipitation is 12 to 13 inches.
?unoﬂ' is medium or slow. Elevation is 8,500 to 4,100

eet,

The vegetation on this site is 80 percent grasses, 20
percent shrubs, and only an occasional forb, The ap-
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proximate composition of the climax (potential) plant
community, by weight, is 20 percent side.oats grama;
15 percent each of little bluestem and blue and hairy
gramas; 10 percent black grama, and 5 percent each
of plains bristlegrass, sand dropseed, buffalograss,
three-awn, yucea, winterfat, sand sagebrush, and four-
wing saltbush,

Associated species which sometimes oecur in minor
amounts include New Mexico feathergrass, sand blue-
stem, red lovegrass, bush muhly, broom snakeweed,
mesquite, sandbur, shinnery oak, and annual and peren-
nial forbs.

Under continuous livestock grazing, side-oats grama,
little bluestem, and plains bristlegrass decrease while
blue grama, hairy grama, buffalograss, sand dropseed,
and three-awn increase. With prolonged heavy grazing,
mesquite invades, and the vegetation is dominated by
mesquite, yucca, three-awn, broom snakeweed, and
sand dropseed, which greatly reduces the volume of
forage available.

Vegetation improvement through management prac-
tices such as deferred grazing and grazing systems is
good. Brush management, when needed, improves vege-
tation. Range seeding is hazardous because of the
hazard of soil blowing and the low probability of pre-
cipitation.

When the site is in excellent condition, the total an-
nual air-dry vegetative yield is 1,400 pounds per acre
in favorable years and 650 pounds per acre in unfavor-
able years. About 95 percent of this production is from
plants which furnish forage for cattle and sheep.

SANDY (SD-3) RANGE SITE

The soils of this range site are sandy loams, loamy
fine sands, and fine sandy loams (fig. 15). They are

Figure 15.—This area of Berino fine sandy loam is in Sandy
(SD-3) range site in fair condition. Yegetation is dominantly
sand dropseed, three-awn, and yucea.

moderately deep to deep and have moderately rapid or
moderate permeability. Available water capacity is
very low to high. Slopes are 0 to 5 percent. Mean an-
nual precipitation is 10 to 12 inches. Runoff is very
slow to medium. Elevation is 3,300 to 3,900 feet.

The vegetation on this site is 80 percent grasses, 10
to 15 percent shrubs, and 5 to 10 percent forbs. The
approximate composition of the eclimax (potential)
plant community, by weight, is 40 percent black
grama; 10 percent each of blue and hairy grama and
dropseeds; 7 percent javelinabush; 5 percent each of
bush muhly, plains bristlegrass, side-oats grama, and
yueca; 3 percent three-awn; 2 percent winterfat; 3
percent annual forbs; and 3 pereent perennial forbs,
J]avelinabush is nol generally browsed by cattle or
sheep.

Associated species which sometimes occur in minor
amounts include catelaw mimosa, Mormon-tea, mes-
quite, shinnery ouak, burrograss, alkali sacaton, tobosa,
broom snakeweed, and vine-mesquite.

Under continuous livestock grazing, side-oats grama,
bush muhly, plains bristlegrass, and winterfat decrease
while sand dropseed, three-awn, hairy grama, and
yucca increase. With prolonged heavy grazing, the
vegetation is composed of mesquite, wooly groundsel,
yucea, three-awn, annual forbs, and woody species,
which greatly reduces the volume of forage available.

This site is suited to vegetation improvement through
such management practices as deferred grazing and
grazing systems. Brush management, where needed,
mmproves vegetation. Range seeding is unreliable be-
cause of the hot soil surface temperature and low
probability of precipitation.

When this site is in excellent condition, the total
annual air-dry vegetative yield is 1,100 pounds per acre
in favorable years and 450 pounds per acre in unfavor-
able years. About 90 percent of this production is from
plants which furnish forage for cattle and sheep.

SHALLOW (CP-4) RANGE SITE

The soils of this range site are cobhly loams and
gravelly loams underlain by indurated caliche or lime-
stone. They are shallow to very shallow and have mod-
erate permeability. Available waler capacity is very
low. Slopes are 0 to 15 percent. Mean annual precipita-
tion is 12 to 18 inches. Runoff is medium to rapid.
Elevation is 4,000 to 6,800 feet,

The vegetation on this site is about 80 percent
grasses, 15 percent shrubs, and 5 percent forbs. The
approximate composition of the climax (potential)
plant community, by weight, is 25 percent black grama:
20 percent side-oats grama; 10 percent each of blue
grama and rough tridens; 5 percent each of bush
muhly, hairy grama, sotol, catelaw mimosa, three-awn,
and littleleaf sumac; and 5 percent annual grasses and
forbs. Sotol and catelaw mimosa are not generally
browsed by cattle or sheep.

Associated species include minor amounts of algerita,
sand dropseed, wolftail, Halls panicum, agave, soap-
tree yucca, sacahuista, broom snakeweed, little blue-
stem, green sprangletop, hairy tridens, cholla cactus,
slim tridens, mat muhly, one-seed juniper, Spanish-
dagger, mountain muhly, and pinyon pine.

nder continuous livestock grazing, side-vals grama,
black grama, and bush muhly decrease while rough
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tridens, three-awn, cholla cactus, and ecatclaw mimosa
increase. Prolonged heavy grazing may result in a
vegetation dominated by broom snakeweed, fluffgrass,
cacti, brush species and annual weeds, which greatly
reduces Lhe volume of forage available.

Vegetation can he improved through grazing systems
and deferment. Brush management, when needed, im-
proves vegetation. Range seeding is hazardous, except
in local areas of deeper soils, because of soil depth and
low available water capacity.

When this site is in exeellent condition, the total an-
nual air-dry vegetative yield is 850 pounds in favorable
years and 350 pounds in unfavorable years. About 85
percent of this production is from plants which furnish
forage for cattle or sheep.

SHALLOW (HP-3) RANGE SITE

The soils of this range site are gravelly fine sandy
loams (fig. 16), gravelly loams, and fine sandy loams
underlain by indurated caliche. They are very shallow
and shallow and have moderate permeability. Available
water capacity is very low. Slopes are 0 to 3 percent.
Mean annual precipitation is 14 to 16 inches. Runoff is
medium. Elevation is 4,300 to 4,400 feet,

The vegetation on this site is about 60 to 65 percent
grasses, b to 10 percent shrubs, and 20 to 30 percent
forbs, The approximate composition of the elimax (po-
tential) plant community, by weight, is 20 percent each
of black grama and side-oats grama: 11 percent blue
grama; 5 percent each of little bluestem, New Mexico
feathergrass, sand dropseed, and buckwheat; 3 percent
each of winterfat, Mormon-tea, and woolly goundsel;
15 percent perennial forbs; and 5 percent annual
grasses and forbs. Wooly goundsel is not generally
used by cattle or sheep.

Associated species include minor amounts of yucea,

Figure 16.—This area of Kimbrough gravelly loam is in Shallow

611[-'—3) range site in good condition. Slopes are 0 1o 3 percent.
egetation is side-oats grama, black grama, and blue grama.

hoarhound, desert daisy, broom snakeweed, wolftail,
tobosa, three-awn, mesquite, and cholla cactus.

Under continuous livestoek grazing such plants as
little bluestem, side-oats grama, and black grama de-
crease while blue grama, sand dropseed, wolftail, and
three-awn increase. With prolonged heavy grazing the
plant community is dominated by three-awn, broom
snakeweed, cholla cactus, mesquite, and wooly ground-
sef,ll, which greatly reduces the volume of forage avail-
able.

Vegetation improvement is good to rapid in favor-
able climatic conditions through grazing systems and
deferred grazing. When needeﬁ brush management re-
sults in rapid vegetation improvement under these
same conditions. Range seeding is hazardous, except in
local areas of deeper soils, because of the shallow depth
to caliche and low available water capacity.

When this site is in excellent condition, the total an-
nual air-dry vegetative yield is 1,000 pounds per acre
in favorable years and 500 pounds per acre in unfavor-
able years. About 90 percent of this production is from
plants which furnish forage for cattle or sheep.

SHALLOW SAND (SD-3) RANGE SITE

The soils of this range site are fine sandy loams.
They are shallow (7 to 20 inches deep to indurated
caliche) and have moderately rapid permeability.
Available water capacity is very low. Slopes are 0 to 5
percent. Mean annual precipitation is 10 {o 12 inches.
Runoff is slow. Elevation is 3,400 to 3,800 feet.

The vegetation on this site is about 90 to 95 percent
grasses and 5 to 10 percent shrubs and forbs. The ap-
proximate composition of the climax (potential) plant
community, by weight, is 70 percent black grama; 3
percent each of plains bristlegrass and sand dropseed:
2 percent each of bush muhly, bristle panicum, three-
awn, fall witchgrass, javalinabush, range ratany, and
catclaw mimosa; 7 percent perennial forbs; and 8 per-
cent annual forbs. Javalinabush and catclaw mimosa
are nol generally used by cattle or sheep.

Associated species include minor amounts of spike
dropseed, slim tridens, broom snakeweed, feather dalea,
fourwing saltbush, wolfberry, yucca, tesajillo, bush
muhly, mesquite, gray thorn, yuecea, Mormon-tea, desert
zinnia, croton, paperflower, senna, bladderpod, deers-
tongue, woolly indianwheat, and plains blackfoot.

Under continuous grazing, black grama, bush muhly,
plains bristlegrass, and perennial forbs decrease while
three-awn, dropseeds, and catelaw mimosa increase and
mesquite and creosotebush invade. With prolonged
heavy grazing, the vegetation is dominated by low
value grasses and brush species such as mesquite,
ereosotebush, catclaw mimosa, and javalinabush, which
greatly reduces the volume of forage available.
~ Range vegetation is readily improved through graz-
ing systems, deferred grazing and brush management
when it is needed. Range seeding is hazardous because
of the shallow depth to indurated caliche and low avail-
able water capacity.

When this site is in excellent condition the total an-
nual air-dry vegetative yield is 1,150 pounds per acre
in favorable years and 675 pounds per acre in unfavor-
able years. About 90 percent of this production is from
plants which furnish forage for cattle or sheep.
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Engincering’

This section provides information about the use of
soils for building sites, sanitary facilities, construction
materials, water management, and recreation, Among
those who ean benefit from this section are engineers,
landowners, community decision makers and planners,
town and city managers, land developers, builders, con-
tractors, and farmers and ranchers.

The ratings in {ables in this section are hased on test
data and estimated data in the section “Soil Proper-
ties.” The ratings were determined jointly by soil
seientists and engineers of the Soil Conservation Ser-
vice using known relationships between the soil prop-
erties and the behavior of soils in various engineering
uses,

Among the soil properties and site conditions identi-
fied by tho soil survey and used in determining the
ratings in this section are grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to bedrock
and hardness of bedrock within a depth of 5 or 6 feet,
soil wetness characteristics, depth to a seasonal water
table, slope, likelihood of flooding, natural soil structure
or aggregation, in-place soil density, and geologic origin
of the soil material. Where pertinent, data about kinds
of clay minerals, mineralogy of the sand and silt frac-
tions, and the kind of absorbed cations were also con-
sidered.

Based on the information assembled about soil prop-
erties, ranges of values may be estimated for Erc-cP' -
bility, permeability, corrosivity, shrink-swell potential,
available water capaecity, shear strength, compressibil-
ity, slope stability, and other factors of expected soil
behavior in engineering uses. As appropriate, these
values may be applied to each major horizon of each
soil or to the entire profile.

These factors of soil behavior affect construction
and maintenance of roads, airporlt runways, pipelines,
foundations for small buildings, ponds and small dams,
irrigation projects, drainage systems, sewage and re-
fuse disposal systems, and other engineering works.
The ranges of values can be used to select potential
residential, commercial, industrial, and recreational
areas; make preliminary estimates pertinent to con-
struction in a particular area; evaiuate alternate routes
for roads, streets, highways, pipelines, and under-
ground cables; evaluate alternate sites for location of
sanitary landfills, onsite sewage disposal systems, and
other waste disposal facilities; plan detailed onsite in-
vestigations of soils and geology ; find sources of gravel,
sand, clay, and topsoil; plan farm drainage systems,
irrigation systems, ponds, terraces, and other struec-
tures for soil and water conservation; relate perfor-
mance of structures already built to the properties of
the kinds of soil on which they are built so thal per-
formance of similar structures on the same or a similar
soil in other locations can be predicted ; and predict the
trafficability of soils for cross-country movement of
vehicles and construction equipment,

Data presented in this section are useful for land-
use planning and for choosing alternative practices or
general designs that will overcome unfavorable soil

* CHARLES CARUSO, area engineer, Soil Conservation Service,
helped prepare this section.

properties and minimize soil-related failures. Limita-
tions to the use of these data, however, should be well
understood. First, the data are generally not presented
for soil material below a depth of 5 or 6 feet. Also,
because of the scale of the detailed map in this soil
survey, small areas of soils that differ from the domi-
nant soil may be included in mapping. Thus, these data
do not eliminate the need for onsite investigations and
testing.

The information is presented mainly in tables. Table
3 shows, for each kind of soil, ratings of the degree
and kind of limitations for building site development ;
table 4 for sanitary facilities; and table 6, for water
management. Table 5 shows the suitability of each kind
of soil as a source of construction materials.

The information in the tables, along with the soil
map, the soil deseriptions, and other data provided in
this survey can be used to make additional interpreta-
tions and to construct interpretive maps for specific
uses of land.

Some of the terms used in this soil survey have dif-
ferent meanings in soil seience and in engineering; the
Glossary defines many of these terms.

Building site development

The degree and kind of soil limitations that affect
shallow excavations, dwellings with and without base-
ments, small commercial buildings, and local roads
and streets are indicated in table 3. A slight limitation
indicates that soil properties are favorable for the spe-
cified use; any limitation is minor and easily overcome.
A moderate limitation indicates that soil properties
and site features are unfavorable for the specified use,
but the limitations can be overcome or minimized by
special planning and design. A severe limitation indi-
cates one or more soil properties or site features are
so unfavorable or difficult to overcome that a major
increase in construction effort, special design, or in-
tensive maintenance is required. For some soils rated
severe, such costly measures may not be feasible.

Shallow excavations are used for pipelines, sewer-
lines, telephone and power transmission lines, base-
ments, open ditches, and cemeteries. Such digging or
trenching is influenced by the soil wetness of a high
seasonal water table, the texture and consistence of
soils, the tendency of soils to cave in or slough, and the
presence of very firm, dense spil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Rat-
ings do not apply to soil horizons below a depth of 6
feet unless otherwise noted,

In the s6il series deseriptions, the consistence of
each soil horizon is defined, and the presence of very
firm or extremely firm horizons, generally difficult to
excavate, is indieated.

Dwellings and small commercial buildings referred
to in table 3 are built on undisturbed =o0il and have
foundation loads of a dwelling no more than three
stories high. Separate ratings are made for small com-
mereial buildings without basements and for dwellings
with and without basements. For such structures, soils
should be sufficiently stable that eracking or subsidence
from settling or shear failure of the foundation do not
occur, These ratings were determined from estimates
of the shear strength, compressibility, and shrink-
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Soil name and Shallow Dwellings with- Dwellings with Small commercial Local roads
map symbol excavations out basements basements buildings and streets
Alama:
An | Moderate: Severe: floods —__| Severe: floods ___| Severe: floods .| Moderate: floods,
floods. low strength,
shrink-swell,
Ancho:
' AN:
Ancho part ________ Moderate: too Moderate : Moderate: Moderate: Maoderate:
clayey. shrink-swell, shrink-swell, frost action, shrink-swell,
frost action, low strength. shrink-swell, low strength,
low strength. low strength. frost action.
Penasco part _______| Severe: Severe: Severe: cemented| Severe: cemented| Severe: cemented
cemented pan. cemented pan. pan. pan. pan,
Atoka:
A o srssmaa i Moderate: Moderate: Moderate: Moderate: Moderate:
cemented pan. shrink-swell. cemented pan, shrink-swell. cemenied pan,
ghrink-swell. low strength,
shrink-swell.
Balmorhea:

B e Moderate: Severe: floods —__| Severe: floods ___| Severe: Severe: low
flonds, too corrosive, floods. strength,
clayey, wetness,

Bl s st Moderate: floods, | Severe: floods —__| Severe: floods ___| Severe: Severe: low
too clayey. corrosive, floods. strength.

Berino:
' BE:
Berino part —.——____| Slight - ___| Moderate: Moderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell. shrink-swell,
low strength.
Cacique part —-----— Severe: Moderate: Severe: cemented | Moderate: Moderate:
cemented pan. cemented pan, pan. cemented pan, cemented pan,
shrink-swell. shrink-swell. shrink-swell,
low strength.
1Bf:
Berino part - Slight —eee__| Moderate: Moderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell. shrink-swell,
low strength.
Pintura part _______ Severe: eut- Moderate: slope | Moderate: Severe: slope ___| Moderate: slope.
banks cave. slope.
Bigetty:
BgA, Bh _____ | Slight ___________| Moderate: Moderate: Moderate: Moderate:
ghrink-swell. shrink-swell. shrink-swell, shrink-swell,
low strength.
BB sl HEIE o sas wsaad Moderate: Moderate : Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell. ghrink-swell,
low strength.

4 BP; 4

Bigetty part —-—--—_| Moderate: floods__| Severe: floods —__| Severe: floods ___| Severe: floods —__| Moderate: floods,
shrink-swell,
Pecos part ——eee--o. Severe: floods _..| Severc: floods .| Severe: floods ___| Severe: floods ___| Severe: shrink-
swell, floods.
Cuevoland :

P CA:

Cuevoland part | Slight ___________ Moderate: Moderate: Moderate: Moderate:
shrink-swell, shrink-swell, shrink-swell, shrink-swell,
low strength. low strength. low strength, low strength,

frost action.
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Soil name and
map symbol

Cuevoland:
P CA:
Ancho part —ceeoeeo

Pena part - ceeeeaeee

Deama:
1

D:eunm part

Rock outcrop part.

1DR;
Deama part . ____

Remunda part -

Dune land:
Du.

Ector:
1EeC:
Eector part

Rock outerop part,

1 EeD:
Ector part

e

Rock outerop part,
Faskin:

[ I ———

LEM:
Faskin part

Malstrom part

Ve
Faskin part — ..

Roswell part

Gabaldon:
'GD:
Gabaldon part

Dev part

Glendale:
[ e P e,

Shallow
excavations

Moderate:
clayey.

too

Moderate: small

stones.

Severe: slope,
depth to rock.

Severe: depth
to roeck.

Moderate: too
clayey.

Severe: depth to
rock, amall
stones.

Severe: slope,
depth to rock,
small stones,

Rlight. .-

Bhght —oooooooo o

Slight oo

Slight ... ... .

Severe: cutbanks
cave.

Moderate: floods..

Severe: floods,

small stones.

Moderate:
clayey.

too

Dwellings with- Dwellings with Small commercial Local roads
out basements basements buildings and streets
Moderate: Moderate: Moderate: Moderate:

shrink-swell,
frost action,
low strength.

Slight e

Severe: slope,
depth to rock.

Severe: depth
to rock.

Severe:
shrink-swell,
low strengih.

Severe: depth
to rock.
Severe: depth to
rock, slope.
Shght oo oo
Blight -
Slight comee o e
Slight . ___
Moderate: slope -
Severe: floods -
Severe: floods .-
Moderate:

low strength,
shrink-swell,

shrink-swell,
low strength.

Blight eeeeee

Severe: slope,
depth to rock.

Severe: depth to
rock.

Severe:
shrink-swell.

Severe: depth to
rock,

Severe: depth to
rock, slope.

SHght =

s

Slight —__________

Moderate:
slope,

Severe: floods ___

Severe: floods -

Moderate:
low strength,
shrink-swell.

frost action,
shrink-swell,

low strength.

Moderate:
slope.

Severe: slope
depth to rock.
Severe: depth to

rock.

Severe:
shrink-swell,
low strength,

Severe:  depth to
rock,

Severe: depth ta
rock, slope.

e T

Blight: oo ooeeooas

Slght e

Slight ___________

Severe: slope ___

Severe: floods -

Severe: floods -

Moderate:
low strength,
shrink-swell.

shrink-swell,
low strength,
frost action.

Slight.

Severe: slope,
depth to rock.

Severe:
rock.

depth to

Severe:
low strength,
shrink-swell.

Smrcrlt‘:: depth to

TOCK,

Severe: depth to
rock, slope.

Moderate:
low strength.

Moderate:
low strength.

Slight.

Moderate:
low strength.
Moderate: slope,
Moderate:
low strength,
floods,
shrink-swell,
Severe: floods,
Moderate:

low strength,
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Soil name and Shallow Dwellings with- Dwellings with Small commercial
map symbol excavations out basements basements buildings
Glendale:
Gf —eee—eeremeneo——| Moderate: too Moderate: Moderate: Moderate:
clayey. low strength, low strength, low strength,
ghrink-swell. shrink-swell. shrink-swell.
Holloman:
Be o comesvesmoaurs Moderate; depth | Moderate: depth | Severe: depthto | Severe:
to rock. to rock. low rock. corrosive.
strength.
'Hp:
Holloman part —____| Moderate: depth | Moderate: depth | Severe: depthto | Severe:
to rock. to rock, low rock. COrrosive.
strength.
Gypsum land part.
Holloman thick Moderate: depth | Moderate: depth | Severe: depthto | Severe:
solum part. to rock. to rock, low rock. corrosive.
strength.
1 HC:
Holloman part ————-- Moderate: depth | Moderate: depth | Severe: depthto | Severe:
to rock. to rock, low rock. corrosive,
strength.
Gypsum land part.
Holloman thick Moderate: depth | Moderate: Severe: depthto | Severe:
solum part. to rock. depth to rock, rock. corrosive.
low strength.
1 HSE:
Holloman part —————- Moderate: depth | Moderate: depth | Severe: depthto | Severe: slope,
to rock, slope. to rock, low rock. corrosive,
strength, slope.
Gypsum land part.
Ima: . ) :
[0 sl s Slight ————— | Slight ________. -] Slight e Blight —— e
Jal:
i R e B e Moderate: low Moderate: Moderate:
strength. low strength. low strength.
Kimbrough:
T == e e v Severe: Severe: Severe: cemented | Severe: cemented
cemented pan, ecemented pan. pan. pan.
1 Ke:
Kimbrough part .| Severe: Severe: Severe: cemented | Severe: cemented
eemented pan. cemented pan. pan. pan.
Sharvana part —____| Severe: Severe: Severe: eemented | Severe: cemented
cemented pan. cemented pan. pan. pan,
YKt
Kimbrough part .| Severe: Severe: Severe: cemented | Severe: cemented
cemented pan. cemented pan. pan. pan,
Stegall part —e—————- Severe: Moderate: Severe: cemented | Moderate:
cemented pan, cemented pan, pan. cemented pan,
low strength. low strength,
Slaughter part Severe: Severe: Severe: cemented | Severe: cemented
cemented pan. cemented pan. pan. pan.
Lt;-zier.'
Lr:
Lozier part ———_____| Severe: depth Severe: depth Severe: depthto | Severe: depth to
to rock, small to rock, rock. rock.

stones.

Loeal roads
and streets

Moderate:
low strength,
shrink-swell.

Moderate:
depth to rock,
low strength.

Moderate:
depth to roek,
low strength.

Moderate:
depth to rock,
low strength.

Moderate:
depth to rock,
low strength.

Moderate:
depth to rock,
low strength.

Moderate:
depth to rock,
low strength,
slope.

Slight.

Moderate:
low strength.

Severe:  cemented
pan.

Severe: cemented
pan.

Severe; cemented
pan.

Severe: cemented
pan.

Severe: low
strength.
Severe: cemented
pan, low
strength.
Severe: depth to
rock.
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Soil name and Shallow Dwellings with- Dwellings with Small commereial Local roads
map symbol excavations out basements bagements buildings and streets
Lolzier:
Lrs
Reakor part ________ Slight ——ee———___| Moderate: Moderate: Moderate: Moderate:
shrink-swell, shrink-swell, shrink-swell. low strength,
shrink-swell.
Tenecce part —— Severe: Severe; Severe: cemented | Severe: cemented | Severc: ecemented
cemented pan. cemented pan. pan. pan, corrosive, pan.
iLt:
Lozier part —______ Severe: depth Severe: depth Severe: depthto | Severe: depthto | Severe: depth to
to rock, small to rock. rock. rock. rock.
stones. 5
Tencee part ocee--. Severe: Severe: Severe: cemented | Severe: cemented | Severa: cemented
cemented pan, cemented pan. pan. pan, eorrosive. pan.
Pajarito
i Slight | Sight __________ Slight oo Slight —————_____ Slight.
' Phb: i . 3 : §
Pajarito part —-——. BUHEHE . semmiiomimiin| IBHERE i | BlHEht o Slight oo Slight.
Pintura part _____ Severe: Moderate: Moderate: Severe: slope —--| Moderate: slope.
cuthanks cave, slope, slope,
Pecos: :
Pe e sianasasd Severe: floods __| Severe: floods, Severe: floods, Severa: floods, Severe: shrink-
shrink-swell. shrink-swell. shrink-swell, swell, floods.
PiA, PGB ceeeeeeeeeee| Severe: floods -.| Severe: floods ——_| Severe: floods ___| Severe: floods ___{ Severe: shrink-
swell, floods.
1PH:
Pecos part . _____ Severe: floods -.| Severe: floods -—_| Severe: floods ___| Severe: floods ___ Severe: shrink-
gwell, floods,
Devopart oo oo Severe: floods, Severe: floods ___| Severe: floods __.| Severe: floods —-_| Severe: floods.
small stones.
Pe].-‘t}axz
Pena park ooy Moderate: slope, | Moderate: Moderate: Severe: slope ___| Moderate: slope,
small stones. slope. slope. frost action.
Penasco part _______| Severe: Severe: cemented | Severe: cemented| Severe: cemented | Severe: ecemented
cemented pan, pan. pan. pan, slope. pan.
qu;lall‘sco:
Penaseo part _______ Severe: Severe: cemented | Severe: cemented | Severe: cemented | Severe: cemented
cemented pan. pan. pan. pan, slope. pan.
Ancho part —______ Moderate: too Moderate: Moderate: Moderate: Moderate:
clayey. shrink-swell, shrink-swell, frost action shrink-swell,
frost action, low strength. shrink-swell, low strength,
low strength. low strength. frost action,
1PN:
Penasco part ______ Severe: Severe: ecemented | Severc: cemented| Severe: cemented| Severe: cemented
cemented pan, pan, pan, pan. pan.
Gabaldon part ... Moderate: Severe: floods _._| Severe: floods ___| Severe: floods ___| Moderate:
floods. low strength,
onods,
shrink-swell,
Reakor:
Ra, ReA, ReB, RF _______ Slight oo —| Moderate: Moderate: Moderate: Moderate:
shrink-swell, shrink-swell. shrink-swell. low strength.

shrink-swell,
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Seil name_and Shallow Dwellings with- Dwellings with Small commercial Local roads
map symhol excavalions out basements basements buildings and streets
Reakor gravelly sub-
soil variant:
B e e o —| Moderate: small | Moderate: Moderate: Moderate: Moderate:
stones. shrink-swell, shrink-swell. shrink-swell. shrink-swell,
low strength.
Reakor:
1 RH:
Reakor part | Slight ___________ Moderate: Moaderate: Moderate: Moderate:
shrink-swell. shrink-swell. shrink-swell. low strength,
shrink-swell.
Pecos part — o Severe: floods ——-| Severe: floods ---| Severe: floods ——_| Severe: floods .| Severe: shrink-
swell, floods.
TRI: )
Reakor part —————_—-| Slight —ccceeee—| Moderate: Moderate: Moderate: Moderate:
shrink-swell, shrink-swell, shrink-swell. low strength,
shrink-swell.
Tencee part -ee--- —| Severe: Severe: cemented | Severe: cemented| Severe: cemented| Severe: cemented
cemented pan, pan. pan. pan, corrosive, pan.
Reeves:

REA REB: s oo Slight . _____ | Moderate: Moderate: Moderate: Moderate:
shrink-swell, gshrink-swell, shrink-swell, shrink-swell,
low strength. low strength. low strength, low strength.

corrosive.

Ry Slight Moderate Moderate Moderate Moderat

-------- ) ——— H : : oderate:
Reeves part E shrink-swell, shrink-swell, shrink-swell, shrink-swell,
low strength, low strength. low strength, low strength.
corrosive,
Holloman part ———__ Moderate: depth | Moderate: Severe: depthto | Severe: Moderate:
to rock. depth to rock, rock. corrosive. depth to rock,
low strength, low strength.
Holloman thick Moderate: depth | Moderate: Severe: depthto | Severe: Moderate:
solum part. to rock. depth to rock, rock. coTTosive., depth to rock,
low strength. low strength.
Remunda:
'RM:
Remunda part - Moderate: too Severe: Severe: Severe: Severe:
clayey. shrink-swell, shrink-swell. shrink-swell, low strength,
low strength. low strength. shrink-swell,
Penasco part _______ Severe: Severe: cemented| Severe: cemented| Severe: cemented| Severe: cemented
cemented pan. pan. pan, pan, slope. pan.
R?stclI:
n:
Roswell part _______| Severe: Moderate: Moderate: Severe: slope _-_| Moderate: slope.
cutbanks cave. slope. slope.
Jalmar part ———__ Severe: cut- Slight ———cveaee w| Slight eovcuaauaaa] Slight e’ Slight,
banks cave,
Russler:
R s Moderate: depth | Moderate: Moderate: Moderate: Moderate:
to rock. shrink-swell, shrink-swell, shrink-gwell, shrink-swell,
low strength. low strength, low strength. low strength.
depth to rock.
Shanta:
Sh P— _| Severe: floods ——_| Severe: floods ___| Severe: floods —__| Severe: floods ___| Severe: floods,
low strength.
Simona:

Moo o | SevEras Severe: cemented | Severe: cemented| Severe: cemented| Severe: cemented

cemented pan. pan. pan. pan. pan.
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Soil name and Shallow Dwellings with- Dwellings with Small commercial Local roads
map symbo excavations out basements basements buildings and streets
Sotim: .

S P Slight —————_.-.| Moderate: Moderate: Moderate: Moderate:
shrink-swell, shrink-swell. shrink-swell, low strength,
low strength. low strength. shrink-swell.

Tencee: )
RIS WSS [y - < -1 Severe: cemented | Severc: ccmented | Severe: cemented | Severe: cemented
cemented pan. pan. pan. pan, corrosive, pan.

D! ccccuiunsmenms| Severat Severe: cemented | Severe: cemented| Severe: cemented | Severe: cemented

cemented pan, pan, slope. pan, slope. pan, corrosive, pan, glope.
slope. slope,

1Ty:

?[’ancee part ———_____| Severe: Severe: cemented | Severe: cemented | Severe: cemented| Severe: cemented

cemented pan. pan. pan, pan, corrosive. pan.

Upton part - Severe: Severe: cemented| Severe: cemented| Moderate: Moderate:

cemented pan. pan. pan. cemented pan. cemented pan.

LTS:

Tencee part ———___ Severe: Severe: cemented | Severe: cemented| Severe: cemented| Severe: cemented

cemented pan. pan. pan. pan, corrosive. pan,

Sotim part —________| Slight ___________| Moderate: Maderate: Moderate: Moderate:
shrink-swell, shrink-swell. ghrink-swell, low strength,
low strength. low strength. shrink-swell.

Torriorthents:
 Uo - — | Severe: slope ___| Severe: slope ___| Severe: slope _-.| Severe: slope ___| Severe: slope.
UPton:
UA:

Upton part ———————__| Severe: Severe: cemented| Severe: cemented| Moderate: Moderate:

cemented pan. pan. pan. cemented pan. cemented pan.

Atoka part ——---—- Moderate: Moderate: Moderate: Moderate: Moderate:

cemented pan., shrink-swell. cemented pan, shrink-swell. cemented pan,
shrink-swell. low strength,
shrink-swell.
Vinton:

1 .

Vinton part - Severe: cut- Severe: floods -——| Severe: floods ——-| Severe: floods .—.| Moderate: floods,

banks cave. low strength.

Glendale part —_____ Moderate: floods, | Severe: floods ... Severe: floods | Severe: floods ——-| Moderate: low

too clayey. strength,

' This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit,

swell potential of the soil (fig. 17). Soil texture, plas-
tieity, and in-place density, potential frost action, soil
wetness, and depth to a seasonal high water table were
also considered. Soil wetness and depth to a seasonal
high water table indicate potential difficulty in pro-
viding adequate drainage for basements, lawns, and
gardens. Deplh to bedrock, slope, and the large stones
in or on the soil are alse important considerations in
the choice of sites for these structures and were con-
sidered in determining the ratings. Susceptibility to
floading is a serious limitation.

Local roads and streets referred to in table 3 have an
all-weather surface that can carry light to medium
traffic all year, They consist of subgrade of the under-
lying soil material; a base of gravel, crushed rock, or

soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
goil as well as the quantity and workability of fill ma-
terial available are important in design and construe-
tion of roads and streets. The AASHTO and Unified
classifications of the soil and the soil texture, density,
shrink-swell potential, and potential frost action are
indicators of the traffic supporting capacity that were
used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones, all of which affect stability and
ease of excavation, were also considered.
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TABLE 4 —Sanitary facilities

“Qhrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See texl for
5eﬂnitimm of “slight,” “moderate,” “severe” and other terms used to rate soils. Absence of an entry means soil was not rated]
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. Septic tank Sewage Trench Area .
Soil name and . : H Daily cover
absorption lagoon sanitary sanitary
map symbol fields areas landfill landfill for landfill
Alama: .
Al Severe: percs Severe: floods -_| Moderate: Moderate: Fair: tooclayey.
slowly. floods, too floods,
clayey.
Anchao:
L AN: 4
Ancho part ————————— Severe: peres Maoderate: SMight Slight . ____ Fair: tooclayey.
slowly. slope.
Penasco part ———______| Severe: Severe: Severe: Blight —————— Poor: thin layer,
cemented pan. cemented pan. cemented pan. area reclaim.
Atoka: ; z
AR AL e e e BRVEYEY Severe: Severe: Slight ———oo_._| Fair: thinlayer,
cemented pan, cemented pan. cemented pan. area reclaim,
Balmorhea: .
Ba e e o] Saverer peres Severe: wet- Severe: wetness, | Severe: wetness, | Fair: tooclayey.
slowly, wetness. ness, floods, floods. floods.
Bd oo ____| Severe: percs Severe: floods __| Moderate: Moderate: Fair: tooclayey.
slowly. floods. floods.
Berino:
' BE:
Berino part - Moderate: percs | Moderate: Slight’ oo ] Slight oo Good.
slowly. seepage,
Cacique part o Scvere: Severe: Severe: Slight ————————--| Fair: arcare-
. cemented pan. cemented pan. cemented pan, claim, thin
layer.
1 Bf; :
Berino part —_______.. __| Moderate: peres | Moderate: Slight ——cee—_| Slight e —_| Good.
slowly. seepage.
Pintura part ——_______ Moderate: Severe: slope, Severe: seepage, | Severe: Fair: slope,
slope. seepage. too sandy. seepage. too sandy.
Bigetty:
BgA, Bh e | Severe: peres Slight ______.___| Slight | Slight __________| Fair: tooclayey.
slowly,
BB .| Severe: percs Slight e Slight - Slight —eemeee o Fair: too clayey.
slowly.
* BP: .
Bigetty part .| Severe: peres Severe: floods —-| Moderate: Moderate: Fair: too elayey.
slowly, floods. floods,
Pecospart ... Severe: floods __| Severe: floods __| Severe: floods __| Severe: floods Paor: too clayey.
Cuevoland:
1CA:
Cuevoland part _____ Moderate: peres | Moderate: Moderate:  too Slight | Good.
slowly. slope, seepage. clayey.
Ancho part .. Severe: percs Moderate: Slight o Slight oo Fair: tooclayey.
slowly. slope,
Pena part o - Slight ——_______| Moderata: Moderate: Shght oo Poor: small
seepage, slope, small stones, stones,

small stones.
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Septic tank

Sewage

Trench

Area

Soil name and ; ¥ : Daily cover
absorption lagoon sanitary sanitary y
map symbol fields areas landfill Tandfill for landfill
Deama:
' De:
Deama part —————————__ Severe: slope, Severe: slope, Severe: slope, Severe: slope - | Poor: slope,
depth to rock. depth to rock. depth to rock. large stones,
small stones,
Rock outcrop part.
1DR:
Deama part | Severe: depthto | Severe: depthto | Severe: depthto | Slight —oo_._____ Poor: thin layer,
rock, rock. rock. large stones,
smaull stones,
Remunda part —————____| Severe: percs Moderate: Moderate: too Slight __________ Fair: tooclayey.
slowly. slope. clayey.
Dune land:
Du.
Eetor:
LEeC:
Ector part - ____ Severe: depthto | Severe: depthto | Severe: depthto | Slight __________| Poor: thin layer,
rock, rock. rock. small stones.
Rock outcrop part.
' EcD:
Ector part oo Severe: slope, Severe: slope, Severe: depthtlo | Severe: slope ___| Poor: thin layer,
depth to rock. depth to rock. rock. small stones,
Rock outerop part.
Faskin:
A e | Alight | Moderate: Slight _________ | Slight __________| Good.
seepage,
H M:
Faskin part - e Slight —ceeeeo_—_| Moderale: SHEhE cocovuans Slight __________| Good.
seepage,
Malstrom part ————_- —-| Slight ———_______| Severe: Slight ———woo o] SBlight e Fair: toosandy,
seepage. area reclaim.
1h:
Faskin part ___ | Slight —_________| Moderate: Slight —ccoa Slight ————_____| Good.
seepage.
Roswell part __________| Moderate: Severe: Severe: seepage, | Severe: Poor: toosandy,
slope. seepage, too sandy. seepage. seepage,
area reclaim,
Gabaldon:
1GD:
Gabaldon part _________| Moderate: percs | Severe: floods __| Moderate: Moderate: Good,
slowly, floods. floods. floods.
Dev part —___________ Severe: floods —.| Severe: floods. Severer floods, Severe: floods, Poor: small
seepage, small seepage. seepage. stones.
stones.
Glendale:
Ge, Gf ceeeceeeeeeee—| Severe: percs Slight — . Moderate: too Shight e Good.
slowly. clayey.
Holloman:
i et Severe: depthto | Severe: depthto | Severe: depthto | Slight - _____ Poor: area
rock. rock. rock. reclaim, thin
layer.
'Hp:
Holloman part —_______ Severe: depthto | Severe: depthto | Severe: depthto | Slight oo .. Poor: area
rock. rock. rock. reclaim, thin

layer.
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2 Septic tank Sewage Trench Area :
S?r:;nim':lﬁcﬁd absorption lagoon sanitary sanitary ]g;‘;l a;ﬁ‘;ﬁ}'
T 8y1 fields areas landfill landfill
Holloman:
"Hp:
Eypsum land part.
Holloman thick solum Severe: depthto | Severe: depthto | Severe: depthto | Slight ______ Poor: area
part. rock. rock, rock. reclaim, thin
layer.
Y HeC:
Holloman part ——-——_—. Severe: depthto | Severe: depthto | Severe: depthto | Slight Poor: area
rock. rock. rock, reclaim, thin
layer.
Gypsum land part.
Holloman thick solum Severe: depthto | Severe: depthte | Severe: depthto | Slight . ____ Poor: area
part. rock, rock. rock. reclaim, thin
layver.
' HSE:
Holloman part —.-—-...| Severe: depthto | Severe: slope, Severe: depthto | Moderate: Poor: arca
rock. depth to rock. rock. slope. reclaim, thin
layer.
Gypsum land part.
Tma:
P T s L e e Slight . ___._.___| Severe: Moderate: Moderate: Good.
seepage, seepage. seepage.
Jal:
JB e e s Slight e --| Moderate: Slight .| Slight —o______| Good.
seepage.
Kimbrough:
[ TR Severe: Severe: Severe: Slight Poor: thin layer,
cemented pan. cemented pan, cemented pan. area reclaim.
P Ks: Y
Kimbrough part _______ Severe: Severe: Severe: Slight . Poor: thin layer,
cemented pan, cemented pan. cemented pan. area reclaim,
Sharvana part ________| Severe: Bevere: Severe: Blight coosoncnaa Poor: thin layer.
cemented pan. cemented pan. cemented pan.
Kt )
Kimbrough part .. Severe: Severe: Severe: Shght-cuaaaoa. Poor: thin layer,
cemented pan. cemented pan. cemented pan. area reclaim.
Stegall part _________._. Severe: Severe: Severe: Slight __________| Fair: thinlayer,
cemented pan. cemented pan. cemented pan. too clayey.
Slaughter part .| Severe: Severe: Severe: Slight ————_____]| Poor: thinlayer.
cemented pan. cemented pan. cemented pan.
Lc:zier:
Lr:
Lozier part _ .. Severe: depthto | Severe: depthto | Severe: depthto | Slight —————_____| Poor: thinlayer,
rock. rock. rock, small stones,
area reclaim.
Reakor part — oo __ Moderate: peres | Moderate: Slight . ______ Slight oo Good,
slowly. seepage, slope.
Tencee part —cceeeeee—. Severe: Severe: Severe: Slight o~ Poor: area
cemented pan. cemented pan. cemented pan. reclaim, small
stones, thin
layer.
Lt
Logier part cooeoee Severe: depth to | Severe: depthto | Severe: depthto | Slight .o .. Poor: thin layer,
rock. rock, rock. small stones,

area reclaim.
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Soil name and o it ke Eo Daily coer
map symbol fields areas landfil Tandfili for Jandfill
Loizli-er:
t:
Tencee part —————————__| Severe: Severe: Severe: Slight ._________| Poor: area
cemented pan. cemented pan. cemented pan. reclaim, small
stones, thin
layer.
Pajarito:
P e i e Slight .| Severe: Moderate: Moderate: Good,
seepage. seepage. secpage.
1 Pb;
Pajarito part - _____| Slight _______._ Severe: Moderate: Moderate: Good.
seepage. seepage. seepage.
Pintura part - Moderate: Severc: slope, Severe: seepage, | Severe: Fair: slope,
slope. seepage. too sandy. seepage. too sandy.
Pecos:
Pe . Severe: floods, Severe: floods —-| Severe: floeds -.| Severe: floods -.| Poor: tooclavey.
peres slowly.
PfA. PGB weeeeeeeeeeeae-| Severe: floods .| Severe: floods __| Severe: floods | Severe: floods -.| Poor: too clayey.
PpPH:
Pecos part woeeeeeeooo Severe: floods -.| Scevere: floods _.| Severe: floods _.| Bevere: floods -_| Poor: tooclayey.
Dy part oo Severe: floods __| Severe: foods, Severe: floods, Severe: floods, Poor: small
seepage, small seepage. seepage, stones.
stones,
P?TI"?(=
Pena 1 171y O Moderate: Severe: slope ___| Moderate: Moderate: Poor: small
slope. small stones, glope. stones.
Penasco part oo Severc: Severe: Severe: Moderate: Poor: thin layer,
cemented pan. cemented pan, cemented pan. slope, area reclaim,
slope, small stones.
Penasco:
LpL:
Penasco part —————————-| Severe: Severe: Severe: Moderate: Poor: thin layer,
cemented pan. cemented pan, eemented pan. slope, area reclaim,
slope. small stones,
Ancho part —eeeeoeae._ Severe: percs Moderate: Hight e = Slight .________ | Fair: tooclayey,
slowly. slope.
YPN:
Penasco part __________ Severe: Severe: Severe: Slight —_________| Poor: thin layer,
eemented pan. cemented pan. cemented pan. area reclaim,
small stones,
Gabaldon part _________ Moderate: percs | Severe: floods --| Moderate: Moderate: Good,
slowly, floods. floods, floods.
Reakor:
Ra, ReA RF o ___| Moderate: percs | Maoderate: SHpht | SHght e Good.
slowly. seepage. '
ReB | Moderate: peres | Moderate: Slight .. .| Slght ... . _ Good.
slowly. seepage, slope,
Reakor gravelly subsoil
variant:
Rg . oo | Moderate: peres | Moderate: Moderate: too Blight —...______| Fair: tooclayey,
slowly. seepage, clayey, small area reclaim.
stones,
Reakor:
'RH:
Reakor part ___________| Moderate: peres | Moderate: Slight —________ Slight ... Good.
slowly. seepage.
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Septic tank

Sewape

Trench

Area

Soil name and - - 2 Daily cover
absorption lagoon sanitary sanitary
map symbol elds areas landfili landfili for landfill
Rc:aé;ﬁr:
Pecos PRTE e Severe: floods —-| Severe: floods .| Severe: floods --| Severe: floods .| Poor: tooclayey.
Y RI:
Reakor part caeeeacana- Moderate: peres | Moderate: Slight oo Slight ————______| Good.
slowly. seepage.
Tencee part ___________| Severe: Severe: Severe: Slight Poor: area
cemented pan. cemented pan. cemented pan. reclaim, small
stones, thin
layer.
Reeves: '

REA ____ | Moderate: peres | Moderate: Slight ... .| Slight o ——| Fair: area
slowly. seepage. reclaim.

45 T S T Moderate: percs | Moderate: Slight o] Slight Fair: area
slowly. seepage, slope. reclaim.

LRL: :

Reeves part Moderate: peres | Moderate: Slight e SUEhY  ssscccmas Fair: area
slowly. seepage. reclaim.
Holloman part . | Severe: depthto | Severe: depthto | Severe: depthto | Slight __________| Poor: area
rock. rock. rock. reclaim, thin
layer.
Holloman thick solum Severe: depthto | Severe: depthto | Severe: depthto | Slight _____ Poor: area
part. rock. rock. rock. reclaim, thin
layer.
Rgfg&nda.:
Remunda part | Severe: peres Moderate : Moderate: too Slight ——————_—__| Fair: tooclayey.
slowly. slope. clayey.
Penasco part . __ Severe: Severe: Severe: Moderate: Poor: thin layer,
cemented pan. cemented pan, cemented pan. slope. area reclaim,
slope. small stones.
R?skwcl[:
n;
Roswell part —________ Moderate: Severe: Severe: seepage, | Severe: Poor: too sandy,
slope. BeEpAge. too sandy. seepage. seepage
area reclaim.
Jalmar part e Slight —ccamaaaa Moderate: Moderate: too Slight o . --| Fair: {oosandy.
seepage. sandy.
Russler:

R N S S Severe: depthto | Severe: depthto | Severe: depthto | Slight —_________| Fair: thinlayer,
rock, peres rock, rock. too clayey,
slowly. area reclaim.

Shanta
Sh ~eeeee—————| Severe: floods _.| Severe: floods -_| Severe: floods .| Severe: floods -_| Fair: tooclayey.
Simona

o e Severe: Severe: Severe: Moderata: Poor: thin layer,

cemented pan, cemented pan, cemented pan. secpage. area reclaim,
seepage.
Sotim:

§6 oo | Severe: percs Slight __________ Severe: Slight — Good.

slowly. seepage,
Tencee:

T e e | Severe: Severe: Severe: Slight ... .. Poor: area
cemented pan. cemented pan, cemented pan. reclaim, small

stones, thin

layer.
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: Septic tank Sewage Trench Area :
Soil name and : v . Daily eover
absorption lagoon sanitary sanitary
map symbol fields areas landfill landfill for landfill
Tencee
THD Siuscucensoruassuuame: Severe: Severe: Severe: Severe: slope ___| Poor: slope,
cemented pan, cemented pan, cemented pan. small stones,
slope. slope. thin layer.
i TQ: v
Tencee part —————___.__| Severe: Severe: Severe: Slight __________ Poor: area
cemented pan. cemented pan. cemented pan. reclaim, small
stones, thin
layer.
Upton part — .. Severe: Severe: Moderate: Slight __________ Poor: thin layer,
cemented pan. cemented pan. cemented pan. small stones,
178 ;
Tencee part ——_—_______| Severe: Severe: Severe: Slight —.____ __ Poor: area
cemented pan. cemented pan. cemented pan. reclaim, emall
stones, thin
layer.
Sotim part —————_______| Severe: percs Moderate: Severe: Slight —________ Good.
slowly. slope. seepage.
Torriorthents:
T | Severe: sglope _..| Severe: slope ..| Severe: slope __| Severe: slope .__| Severe: slope.
UPtom
UA: g 5
Upton part ———________| Severe: Severe: Moderate: Slight —eeeeeee.| Poor: thinlaver,
cemented pan. cemented pan. cemented pan. small stones.
Atoka part - ____ Severe: Severe: Severe: Slight __________| Fair: thinlayer,
cemented pan. cemented pan. cemented pan. area reclaim.
Vinton:
/=T
Vinton part —eeeeeeeooo Severe: floods -_| Severe: seepage, | Moderate: too Moderate: Fair: too sandy,
floods. sandy, floods. floods,
Glendale part —_______ | Severe: percs Severe: floods -_| Moderate: too Moderate: Good.
slowly. clayey, floods. floods.

' This mapping unit ic made up of two or more dominant kinds of soil, See mapping unit description for the compaesition and

behavior of the whole mapping unit.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption
fields, sewage lagoons, and sanitary landfills. The na-
ture of the soil is important in selecting sites for these
facilities and in identifying limiting soil properties
and site features to be considered in design and instal-
lation. Also, those soil properties that deal with the
ease of excavation or installation of these facilities will
be of interest to contractors and local officials, Table 4
shows the degree and kind of limitations of each soil
for these uses and for use of the soil as daily cover
for landfills,

If the degree of soil limitation is indicated by the
rating slight, soils are favorable for the specified use
and limitations are minor and easily overcome: if mod-
erate, soil properties or site features are unfavorahle
for the specified use, but limitations can be overcome
by special planning and design; and if severe, soil
properties or site features are so unfavorable or diffi-

cult to overcome that major soil reclamation, special
designs, or intensive maintenance are required. The
terms good, fair, and poor, respectively, mean the same
as the terms slight, moderate, and severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute eMuent from
a septic tank into the natural soil. Only the soil horizons
between, a depth of 18 and 72 inches are cvaluated for
this use. The soil properties and site features consid-
ered are those that affect the absorption of the efMuent
and those that affect the construction of the system.

Properties and features that effect the absorption of
the effluent are permeability, depth to seasonal high
water table, depth to bedrock, and susceptibility to
flooding. Stones, houlders, and a shallow depth to bed-
rock interfere with installation. Excessive slope may
cause lateral scepage and surfacing of the effluent in
downslope areas. Also, soil erosion and soil slippage
are hazards where absorption fields are installed in
sloping soils.



[“Shrink-swell” and some of the other terms that describe restrictive soil features are
definitions of “good,” “fair"” and “poor.”

Soil name and
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defined in the Glossary. See text for
Ahbsence of an entry means soil was not rated |

'map symbol Roadfill Sand Gravel Topsoil
Alama: y
As .| Fair: shrink-swell, Unsuited — ] Unsuited —weeveceeee.| Fair: too clayey.
low strength.
Ancho:
! AN: .
Ancho part | Fair: low strength, Unsuited — Unsuited -] Fair:  too clayey.
shrink-swell,
frost action.
Penasco part —————— Poor: area reclaim, Unsuited ____________ | Unsuited ___________. Poor: thin layer, small
thin layer. stones, area reclaim.
Atoka:
AA, AtB oeeeeeeeeeeen| Poor: low strength, Unsuited - _________| Unsuited ._____________| Fair: thin layer.
shrink-swell,
thin layer.
Balmorhea:
Bo, Bd coeeeemeeeeena| Poor: low strength ——-| Unsuited ——coeeeeeoo.| Unsuited ________ | Fair: excess salt,
Berino:
TBE; )
Berino part - Fair: low strength, HE 51 1 e ——— Unsuited —————————_____| Fair: thin layer.
shrink-swell.
Cacique part _______ Poor: thin layer __.._ Unsuited _____________| Unsuited «c—ooeoc____| Poor: too sandy.
L Bf: .
Berino part —.—____| Fair: low strength, Unsuited —eacoo_—____| Unsuited —_____________| Fair: too clayey.
shrink-swell.
Pintura part .. | Good | POOF e Unsuited —.——.—________| Poor: too sandy.
Bigetty: . :
BoA, BaB e Fair: shrink-swell, Unsuited .| Unsuited ______________| Fair: too clayey.
low strength.
Bh oo | Fair: shrink-swell, Unsuited _____________| Unsuited - —_____| Poor: excess salt.
low strength.
 BP:
Bigetty part Fair: shrink-swell, Unsuited —-e——______| Unsuited ———________ ---| Fair: too clayey.
low strength.
Pecos part —ceeeeeee Poor: shrink-swell —_.| Unsuited . _____| Unsuited ______________| Poor: top clayey.
Cuevoland :
1CA: )
Cuevoland part —...| Fair: low strength, Unsuited ... | Unsunited c e ____| Good.
shrink-swell,
frost action.
Ancho part —ceeeeee Fair: low strength, OF 3 47 £ SRR e Unsuited - _______| Fair: too clayey.
shrink-swell,
frost action.
Penapart ... | Fair: frost action ___ | Poor: excess fines ____| Poor: excess fines ____| Poor: small stones,
Deama:
! De:
Deama part ... Severe: slope, area Unsidted Unspited Poor: slope, large
reclaim, thin layer. stones, emall stones.
Rock outerop part.
1 DR:
Deama part _______| Severe: area reclaim, Unsuited e o | Unsuited ———__________| Poor: large stones,
thin layer. small stones, excess
lime.
Remunda part —.____| Poor: low strength, Wngutbed —ooo-ug e Unsuited ______ .| Fair: thin layer.

shrink-swell.
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Soil name and .
may aymbo Roadfill Sand Gravel Topsoil
Dune land:
Du.
EchE:
AEct;
Ector part — . Poor: thin layer . Unsuited: thin layer -| Unsuited: thin layer __| Poor: thin layer, small
stones,
Rock outerop part.
' EcD: i . ) )
Ector part —weee——---| Poor: thin layer - Unsuited: thin layer .| Unsuited: thin layer .| Poor: thin layer,
small stones.
Rock outerop part.
Faskin: - :
Fa .| Fair: low strength -__| Unsuited - ________ Unsuited - ————| Fair: too sandy.
FM: ,
TFaskin part —______.| Fair: low strength —-_| Unsuited -——e—eoeeo————_| Unsuited ———__________| Fair: too sandy.
Malstrom part ______| Good .| Unsuited ————__________| Unsuited —————_____| Poor: too sandy.
! Fr:
Faskin part —————___ Fair: low strength _—__| Unsuited ———-vceeeeeo——| Unsuited | Good.
Roswell part .| Good -] Fair: excess fines —...| Unsuited <oeeeeeeeeoo Poor: too sandy, area
reclaim,
Gq!g.ldon:
D:
Gabaldon part Fair: low strength, Unsuited ——— Unsuited —_—_________..| Good.
frost action, shrink-
swell.
Dev part e caaa Good oo | Unsuited o Poor: excess fines —___| Poor: small stones,
Glendale:
Go, Gf oceeeeeeeee .| Poor: low strength, Unsuited . __ | Unsuited oo Good.
shrink-swell,
Holloman: :
M e Poor: area reeclaim, Unamited: e oo Uomited - e __| Poor: area reclaim,
thin layer. excess salt.
*Hp: :
Holloman part ______ Poor: area reclaim, Unsuoited ____________ | Unsuited . __ e o Poor: area reclaim,
thin layer. excess salt.
Gypsum land part.
Holloman thick solum | Poor: area reclaim, Unsuoited _______ ______| Unsuited - — e —o_-| Poor: area reclaim,
part. thin layer. excess salt,
1H:C:
Holloman part —____ Poor: area reclaim, Unsuited: anncnaiasa Unsuited oo Poor: area reclaim,
thin layer. exeess salt,
Gypsum land part.
Holloman thick solum | Poor: area reclaim, Unsuited cuasanssisnasa Unsuited Poor: area reclaim,
part. thin layer. excess salt,
! HSE:
Holloman part _____ Poor: area reclaim, Unsuited aomeoe o . Unsnited ce e o oo Poor: area reclaim,
thin layer. exeess salt.

Gypsum land part.
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map symbol Roadfill Sand Gravel Topsoil

Ima:

I s e [ GO i ——-| Poor: excess fines ———-| Unsuited - cvcceceeeea-| Good.
Jal:

J8 eeeeeceee——e———| Fair: low strength ___| Unsuited _____ Unsuited ___ Poor: excesslime.
Kimbrough: ) , . )

M ccmmeemecne—mem-==-| ['00T: area reclaim, Unsuited - cceecaeeea.] Unsuited ccceeeeeceean.| Poor: area reclaim,

thin layer. excess lime, small
stones.
K

55
Kimbrough part —_..

Sharvana part —--__

Kt
Kimbrough part ____

Stegall part —_______

Slaughter part

Lozier:
e
Lozier part —ceceea-

Reakor part

Tencee part

Lt
Lozier part - ___

Tencee part ________

Pajarito:
Pa

Phs
Pajarito part ———.___

Pintura part

Pecos:

PfA, PGB

1 PH:
Pecos part . _____

Devpart __________
Pena:
1pK:

Poor: area reclaim,
thin layer.

Poor: thin layer .

Poor: area reclaim,
thin layer.

Poor: thin layer ————.

Poor: thin layer, low
strength.

Poor: thin layer ——._-

Fair: low strength,
shrink-swell,

Poor: area reclaim,
thin layer.

Poor: thin layer —____|

Poor: area reclaim,
thin layer.

Good

Good e nnigs

Good p et

Poor: shrink-swell __.

Poor: shrink-swell ..

Poor: shrink-swell ___

Gooll oo oo ao o

Fair: frost aetion ____

Unsuited oo e

Unsuited oo cme e

Unsuited _________

Unsuited

Unsiited cvcecncccsnnes

Unsuited: thin layer —-

Unsunited

Unsuited

e e e

Unsuited: thin layer __

Unsuited e

Poor: excess fines ____

Poor: excess fines ———_

Poor: excess fines __.__

Unsuited cavcicaias
Unsuited

Unsuited _________

Unsnited oo

Poor: excess fines ____

Unsuited cmeeeee e

Unsuited e

Unsuvited ______________

Unsnited

Unsuited caeccnmcaao—nd

Unsuited: thin layer __|
Unsuoited ______________
Unsuited: thin layer -

Unsuited: thin layer —_

Unsuited: thin layer .

Unsuited v
Unsuited oo
Unenited e
Unsuifed oo o
Unsuited e
Unguited ____
Poor: excess fines —___
Poor: excess fines .

Poor: area reclaim,
excess lime, small
stones,

Fair: thin layer.
Poor: area reclaim,
excess lime, small

stones.

Fair: thin layer, too
clayey.

Fair: thin layer, too
clayey.

Poor: thin layer,
small stones.

Good,

Poor: area reclaim,

small stones, thin
layer.

Poor: thin layer,
small stones.

Poor: area reclaim,
small stones, thin
layer.

Fair: too sandy.
Good.

Poor: too sandy.
Poor: too clayey,

excess salt.

Poor: too clayey.
Poor: too clayey.
Poor: small stones.
Poor: small stones,
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Soil name and

AP &bl Roadfill Sand Gravel Topsoil
Pa‘n;K:
Penasco part —_—____| Poor: area reclaim, Unsuited «———— | Unsuited - .______| Poor: thin layer, small
thin layer. stones, area reclaim.
Pelns.sco:
PL:
Penasco part . —__ Poor: area reclaim, Unshited coec e Unsuited - ______| Poor: thin laver, small
thin layer. stones, area reclaim.
Ancho part —_______| Fair: low strength, Unsuited —____ P e Uneuited — i Fair: too clayey.
shrink-swell, frost
action,
PN
Penasco part —_—____| Poor: area reclaim, Unsuited Unsuited cccceeeeeeeo-| Poor: thin layer, small
thin layer. stones, area reclaim.
Gabaldon part ———___| Fair: low strength, Unsuited ______________ Unsuited ... | Good.
frost action, shrink-
swell.
Reakor:
Ra, ReA, ReB, RF e Fair: low strength, Unsuited ______________ Unsuited ... _ | Good.
shrink-swell.
Reakor gravelly
subsoil variant: ) )
Rg ccoeeeeceeeeeeee| Pair: low strength, Unsuited . ____________| Unsnited ______________| Fair: area reclaim,
shrink-swell. excess lime,
Reakor:
PRH:
Reakor part —_______ Fair: low strength, Unsuited —____ e Unsuited e ____| Good.
shrink-swell.
Pecog part —________| Poor: shrink-swell —_.| Unsuited oo Unsuited ccceveeeeaeoa2| Poor: too clayey.
1R1:
Reakor part ________ Fair: low strength, L2570 7 S Unsuited ______________| Good.
shrink-swell.
Tencee part ———————-| Poor: area reclaim, Unsuited ——————________| Unsuited: thin layer .| Poor: area reclaim,
thin layer. small stones, thin
layer.
Reeves: .
RKA, RKB —_____________| Fajr: shrink-swell, Uranited o Unsuited e Fair: area reclaim,
low strength, area excess salt.
reclaim,
IRL:
Reeves part —_______ Fair: shrink-swell, Unsuited — e Unauited - o Fair: area reclaim,
low strength, area excess salt.
reclaim.
Holloman part ______ Poor: area reclaim, Unsuited -———————_______| Unguited - _____________| Poor: area reclaim,
thin layer. excess salt.
Holloman thick Poor: area reclaim, Unsuited . ______| Unsuited ______________| Poor: area reclaim,
solum part. thin layer. excess salt.
Remunda:
1RM:
Remunda part .. Poor: low strength, Unsuited | Unswited Fair: too clayey.
shrink-swell.
Penasco part —.._...| Poor: area reclaim, Unsuited —cm ]| Unsuited Poor: thin layer, small
thin layer, stones, area reclaim.
Roswell:
! Rn:
Roswell part . .| Good —eoeee____| Fair: excess fines ____| Unsuited -____________ Poor: too sandy, area

reclaim,
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Soil name and

mnap aymbol Roadfill Sand Gravel Topsoil
l{n‘swcll:
E'a.lmar Part cmmeae | G000 e Poor: excess fines | Unsunited _____________.| Poor: too sandy.
Russler: .
RY —eoeoeee—eeeeee— | Fair: shrink-swell, Unaoited o —n e ' TUnguited e o=, Poor: cxcess salt, area
low strength, area reclaim,
reclaim,
Shanta: ” i
P N e ST Poor: low strength —__| Unsuited ___________ ——-| Unsuited -eceeveceaeama| Fair: too clayey.
Simona: . .
Sm Poor: area reclaim, Unsuited -~ Unsuited _____________ | Poor: area reclaim,
thin layer. thin layer.
Sotim: . . :
So _| Fair: low strength, Poor: excess fines ____| Unsuited ______________| Fair: excess lime.
shrink-swell.
Tencee: " . .
T —eeceeee—ee————-| Poor: area reclaim, Unsuited .. ______| Unsuited: thin layer -_| Poor: area reclaim,
thin layer. small stones, thin
layer.
| o PR R DS Poor: area reclaim, Unsuited - ——-| Unsuited: thin layer .| Poor: slope, small
thin layer. stones, thin layer.
IT : .
c'I‘em:uwz part ———-----| Poor: area reclaim, Unsuited —-eveeeeeeee-| Unsuited: thin layer —_| Poor: area reclaim,
thin layer. small stones, thin
layer,
Upton part ——cceee-e Poor: thin layer .....| Unsuited - ——_| Unsuited: thinlayer .| Poor: thin layer, small
stones.
lTS! - - 3
Tencee part _______ | Poor: area reclaim, Unsoited .. _ ——-| Unsuited: thinlayer | Poor: area reclaim,
thin layer. small stones, thin
layer.
Sotim part - _____ Fair: low strength, Poor: excess fines —___| Unsuited . ____ Fair: excess lime,
shrink-swell.
Torriorthents: :
TOF oo ——_| Severe: slope —eeeee--| Unsuited mmeeeceeeeeeo| Unsuited oo ——__..| Poor: slope.
UPtan:
UA:
Upton part —-eeeee —-| Poor: thin layer —___ Unsuited ———__________| Unsuited: thinlayer __| Poor: thin layer, small
stones.
Atoka part ________. Poor: low strength, 67 ey 1 TIN5 17111 |- [ ——r Fair: thin layer,
shrink-swell, thin
layer.
Vinton:
LViE:
Vinton part ______ | Fair: low strength ___| Poor: excess fines ____| Unsuited _____ P ——"— Poor: too sandy.
Glendale part ------| Poor: low strength, Unenited ovvninaas o Onsuited Good.
shrink-swell.

* This mapping unit is made up of two or more dominant kinds of seil. Sec mapping unit description for the composition and
behavior of the whole mapping unit.
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[“Secpage” and some of the other terms that deseribe restrictive soil features are defined in the Glossary. Absence of an entry
means soil was not evaluated]

Soil name and Pond reservoir Embankments, : T Terraces and
map symbol Areas dikes, and levees Drainage Irrigation diversions
Alama:
Aa ieecsosonasa ) Fayordhle oo Compressible, low Peres slowly _______ Favorable _________| Erodes easily,
strength, piping. peres slowﬁr,
piping.
Ancho:
PAN:
Ancho part ______ Slope __________ _ | Low strength, Peres slowly - Erodes easily, percs | Erodes easily,
compressible, glowly, slope. piping, peres
slowly.
Penasco part ——__| Cemented pan, Thin layer ———_____| Cemented pan ————_- Droughty, rooting Cemented pan,
slope. depth, excess rooting g:pth.
lime.
Atoka:
AA e oeene| Cemented pan _____ Thin layer, hard to | Cemented pan ——__..| Droughty, rooting Cemented pan,
pack, piping. depth. rooting gepth.
PL | s Slope, cemented Thin layer, hard Cemented pan ———--- Droughty, rooting | Cemented pan,
pan. to pack, piping. depth, slope. rooting depth,
slope.
Balmorhea:
e mmmmmmmmmeeee| Favorable ————-—-._| Compressible, low Excess salt, wet- Excess salt, wet- Wetness, floods.
strength, ness, floods, ness, floods,
B e BvoEIRble o cncans Low strength, Excess salt, floods __| Excess salt, flonds __| Floods, erodes
compressible, easily.
Bgt&i?o:
Berino part .. Seepage -________ —-| Low strength, com- | Favorable _________ Soil blowing . _____ Erodes easily,

Cacique part ____

' Bf:
Berino part

Pintura part —___

Bigetty:
BN s

Bal e

* BP:
Bigetty part _____

Pecos part

Ciilevoland :

Cuevoland part —.

Ancho part

Cemented pan ————__

-

Favorable _________
Favorable

Favorable

Favorable _____ .

Favorable -

presgible, piping.
Thin layer —

Low strength, com-
pressible, piping.

Piping, seepage ____

Shrink-swell, low
strength, piping.

Shrink-swell, low
strength, piping.

Shrink-swell, low
strength, piping.

Shrink-swell, low
strength, piping.

Compressible, low

strength.

Low strength, com-
pressible, piping.

Low strength,
compressible,

Cemented pan —————_

Favorable

————————

Cutbanks eave,
slope.

Peres slowly —______

Peres slowly — oo

Excess salt, percs
slowly.

Floods, peres slowly-

Percs slowly

———————

Poor outlets

Peres slowly

Rooting depth,
soil blowing.

Erodes ecasily

o

Droughty, slope ____

Favorable

Slope, erodes easily-

Fxcess salt

Favorable o

Slow intake

Erodes easily,
exeess lime.

Erodes easily, percs
slowly, slope.

piping.
Cemented pan,
complex slope.

Erodes easily,
piping.

Too sandy, slope,
piping.
Favorahle.

Favorable,

Favorable,

I"avorable.

Favorable.

Erodes easily,
piping.

Erodes easily,
piping, percs
slowly.
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i d Pond reservoir Embankments, . ) Terraces and
S:;L;: asmhi.on arcas dikes, and levees Drainage Froigataon diversions
Gliegﬂand:
: —ee——| Seepage, slope Favorable — oo Slope _____——-—-| Droughty, excess Slope.
s s&?ﬂ ston?as: lime, slope.
Deama:
0y | g Depth to rock
Deama part —---- Slope, depth to rock-| Thin layer, piping —-| Depth to rock, slope_| Droughty, rooting epth to rock,

Rock outerop part.

*DR:
Deama part

Remunda parl -

Dune land:
Du.

C Ecé:
Ector part —-----

Rock outerop part.

! EeD:
Ector part . ___

Rock outerop part.
Faskin:

. N

TEM: y
Faskin part

Malstrom part —..

* Fr:
Faskin part —____

Roswell part -

Gabaldon:
1GD:
Gabaldon part ---

Dev part

Glendale:
Ge, Gf

Holloman:

0 e ccc s m———

1 Hp:

Holloman part ___

Depth to rock .

Slope e

Depth to rock

e

Depth to rock

———————

Y

-

‘Seepage _

Seepage, slope e

Seepage e -

Seepage ———

Favorable _________

Depth to rock,
SeEpRgEe.

Depth to rock,
seepage.

Thin layer, piping —-

Low strength, com-
;vressible, hard to
pack.

Thin layer ——————

Thin layer ————____

Seepage, piping ——--

Seepage, piping -

Erodes easily,
piping.

Seepage, piping —-—-

Seepage, erodes
casily.

Low strength, com-
pressible, piping.

Seepage ___________

Low strength, pip-
ing, shrink-swell.

Low strength, pip-
ing, thin laver.

Low strength, pip-
ing, thin layer.

Depth to rock —ceuee

Peres slowly ———me—-

Depth to rock

Depth torock ___

Favorable

i

Favorable ___

Favorable —ceeaeae-

Favorable oo

Favorable

oy (71 | S e

Floods —ceceaemem

Favorable -

Depth to rock,
excess salt,
complex slope.

Depth to rock,
excess salt,
complex slope,

depth, slope.

Droughty, rooting
depth, slope.

Erodes easily, peres
slowly, slope.

Rooting depth —____

Rooting depth —__._

Fast intake, soil
blowing.

Fast intake, soil
blowing.

Fast intake, soil
lowing.

Fast intake, soil
blowing.

Fast intake, soil
blowing.

Floods, seepage,
droughty.

Favorable ccveee

Droughty, excess
salt, rooting
depth.

Droughty, excess

salt. rooting
depth.

rooting depth,
slope.

Depth to rock,
rooting depth,
slope.

Percs slowly.

Depth to rock.

Depth to rock.

Erodes easily,
piping.

Erodes easily,
piping.

Erodes easily,
piping.

Erodes easily,
piping.

Complex slope,
erodes easily.

Erodes casily,
piping.

Piping, floods.

Piping.

Depth to rock,
rooting depth,
complex slope.

Depth to rock,
rooting depth,
complex slope,
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Soil name and Pond reservoir Embankments, g v+ o ae Terraces and

map symbol areas dikes, and levees Drainage Trrigation diversions
Holloman
*H

E:fpsum land
part.

Holloman thick Depth to rock, Low strength, pip- Depth to rock, Droughty, excess Depth to rock,
golum part. seepage. ing, thin layer. excess salt, salt, rooting rooting depth,

complex slope. d{-pth complex slope.

MG ]

Holloman part ___| Depth to rock, Low strength, pip- Depth to rock, Droughty, excess Depth to rock,

seepage, slope. ing, thin layer. excess sall, salt, rooting rooting depth,
complex slope. depth. complex slope.

Gypsum land

part.
Holloman thick Depth to rock, Low strength, pip- | Depth to rock, Droughty, excess Depth to rock,
solum part. seepage, slope. ing, thin layer. excess salt, salt, rooting rooting depth,
complex slope. depth, complex slope.

* HSE:

Holloman part ——-| Depth to rock, Low strength, pip- | Slope, depth to Excess salt, root- Depth to rock,

seepage, slope. ing, thin layer. rock, excess salt. ing depth, slope. elmdes easily,
slope.

Gysum land part.

Ima: . i

I e srarna| BeeDERe e Piping, seepage —---| Favorable oceeeeee Erodes easily, Erodes easily.

sccpage.
Jal:

Jo e ca ] Beenf@e s ey Low strength, pi Poor outlets —_____ Droughty, excess Piping.

ing, compressi le lime.
Kimbrough:

KM ceeeemeemeee—e—e| Cemented pan -e--— Thin layer __._..—_| Cemented pan —————-| Droughty, excess Cemented pan,
lime, rooting rooting depth.
depth,

P Ks:

Kimbrough part -—| Cemented pan - Thin layer ——————_ Cemented pan ———___ Droughty, excess Cemented é:
lime, rooting rooting pth
depth.

Sharvana part —__| Cemented pan ——__ Thin layer _._ ... | Cemented pan __._.._ Rooting depth, Cemented Ean.
droughty. rooting

1Kt

Kimbrough part .| Cemented pan _____ Thin layer ..—...—-| Cemented pan - Droughty, excess Cemented Sa“’
lime, rooting rooting
depth.

Stegall part _____| Thin layer _______| Thin layer ________| Cemented pan ——._-- Rontmz dell:(th, Cemented pan
slow inta rooting deptﬁt

Slaughter part ——_| Cemented pan -_..| Thin layer .—.....| Cemented pan ——.--| Rooting depth, Cemented é)an,
droughty, slow rooting depth
intake,

Lc:zLier:

r

Lozier part ----—.| Depth to rock -——-—| Thin layer - Depth to rock .| Rooting depth —____ Depth to rock.

Reakor part —....| Seepage, slope .____| Low strength, com- | Slope ___________ --| Slope, erodes easily_| Favorable.

pressible, piping.

Tencee part - Cemented pan, slope-| Piping, thin layer .| Cemented pan, com- | Droughty, rooting Cemented pan,

plex slope. depth, slope, complex slo
rooting depth.
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Soil name and

Pond reservoir

Embankments,

Drainage

Irrigation

Terraces and

pressible, piping.

easily.

map symbo areas dikes, and levees diversions
La;zier:
Lt:
Lozier part —____ Depth to rock ————-| Thin layer Depth to Tock - Rooting depth —-—_-| Depth to rock.
Tencee part ———-- Cemented pan, Piping, thin layer —-| Cemented pan, Droughty, rooting Cemented pan,
slope. complex slope. depth, slope, complex slope,
rooting depth.
Pajarito: -
PO e ——oemeeee| Seepage ._________| Seepage, PipiNg —--- Favorable - Erodes easily, Erodes easily,
complex slope. poor outlets.
* Ph: _

Pajarito part | Seepage - -oooeoeee Seepage, piping —---| Favorable | Erodes easily, Erodes easily,
complex slope. poor outlets.

Pintura part -.—-| Scepage, slope _____| Piping, seepage —._| Cuthanks cave, Droughty, slope —-—-| Too sandy,

slope. slope, piping.
Pecos:
L Favorable ———__--—-| Compressible, Peres slowly cceeeee Excess salt, slow Favorable.
low strength. intake.
PA, PGE ——_| Favorable _________ Compressible, Peres slowly —————__| Slow intake _______| Favorable.
low strength.
LPH:
Pecos part _______ Favorable _________ Compressible, Peres slowly —______| Slow intake ————ou Favorable,
low strength.

Dev part wee—e——-| Seepage ———w-——----| Seepage NI I O 7.7, e — --| Floods, seepage, Piping, floods.

droughty.
Pena:
1pK;

Pena part ———— --| Seepage, slope, Favorable _ __ ____ Slope oo Droughty, excess Slope.

small stones. lime, slope.

Penaseo part ————| Cemented pan, slope_| Thin layer —eo-——- Cemented pan . Droughty, rooting | Cemented pan,
depth, excess rooting depth.
lime.

P-elt:’aLsco:

Penasco part --..| Cemented pan, slope_| Thin layer - Cemented pan ——----| Droughty, rooting Cemented pan,
depth, excess rooting depth.
lime.

Ancho part .————— Slope ——______. | Low strength, Peres slowly —-.————-| Erodes easily, Erodes easily,

compressihle. peres slowly, piping, peres
slope. slowly.
1PN

Penasco part ___ | Cemented pan, slope_| Thin layer ——————— Cemented pan ————--| Droughty, rooting Cemented pan,
depth, excess rooting depth.
lime.

Gabaldon part .| Seepage —__________ Low strength, com- | Floods —oooe—— Floods —__________| Erodes easily,

pressible, piping. piping.
Reakor:

Ré oooee—| Seepage ——-e—eeem—e Low strength, com- | Favorable Soil blowing — e Favorable,
pressible, piping.

R cincursicmmmma Seepage —————————| Low strength, com- | Favorable ——————-—- Favorable - Favorable,
pressible, piping.

REB s Seepage, slope _____ Low strength, com: | Slope oo Slope, erodes Favorable.
pressible, piping. easily.

BB e _.| Seepage —-oeem o Low strength, com- | Favorable _________ Slope, erodes Favorable.
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Soil name and Pond reservoir Embankments ; T Terraces and
map symbol areas dikes, and levees Drainage Errigation diversions
Reakor gravelly
subsoil variant:
R meeememmmne=| SOPAEe e Compressible, low Favorable ____ Droughty _____.___ Favorable,
strength, piping.
Rgagkﬁr:
Reakor part __.__ Seepage .| Low strength, com- | Favorable _________ Favorable _________| Favorable,
pressible, piping.
Pecos part ______ Favorable _________ Compressible, Percs slowly ——————.| Slow intake —._____| Favorahle.
low strength.
1 RI;
Reakor part —____ Seepage —.._______| Low strength, com- | Favorable _________ Slope, erodes Favorable.
pressible, piping. easily.
Tencee part ... Cemented pan, Piping, thin layer .| Cemented pan, Droughty, rooting Cemented pan,
slope, complex slope. depth, slope. complex slope,
rooting depth.
Reeves:
REA"REB cuconcin Seepage, slope ——-——| Thin layer, hardto | Excess salt - ______ Droughty, excess Slope.
pack, piping. salt,
1RL:
Reeves part | Seepage, slope _____| Thin layer, hard to | Excess salt ________ Slope.

Holloman part ___

Holloman thick
solum part.

Remunda:
LRM:
Remunda part ...

Penageo part ____

Roswell:
' Rn:
Roswell part

Jalmar part _____

Depth to rock,
seepage, slope.

Depth to rock,
seepage, slope.

Slope oo ___

Cemented pan,
slope.

e

e

——

Cemented pan,
seepage,

pack, piping.
Low strength, pip-
ing, thin layer.

Low strength, pip-
ing, thin layer.

Low strength, com-
pressible, hard to
pack.

Thin layer ____

Seepage, erodes
easily.

Scepage, piping ————

Low strength, hard
to pack, piping.

Compressible,
shrink-swell,
piping.

Thin layer, seepage_

Depth to rock,
excess salt,

Depth to rock,

excess salt.

Peres slowly

Cemented pan ______
Favorable _________

Favorable _________

Depth to rock,
excess salt,
peres slowly.

B [T |- —

Cemented pan

Droughly, excess
salt,

Droughty, excess
salt, rooting
depth,

Droughty, excess
salt, rooting
depth.

Erodes easily, peres
slowly, slope.

Droughty, rooting
depth, excess
lime.

Fast intake, soil
blowing.

Erodes easily, fast
intake.

Excess salt, erodes
easily, rooting
depth.

Floods, erodes
easily.

Droughty, erodes
easily, rooting
depth,

Depth to rock,
rooting depth.

Depth to rock,
rooting depth.
Peres slowly,

slope.

Cemented
rooting

an,
epth.

Complex slope,
erodes easily.

Too sandy,

Piping, erodes
easily, rooting
depth.

Favorahle,

Cemented
rooting

an,
epth.
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Soil name and Pond reservoir Embankments, Terraces and
map symbol areas dikes, and levees Drainage Irrigation diversions
Sotim:

B et e Favorable e —- Low strength, Percs slowly ——___ —-| Excess lime, soil Erodes easily,
compressible, blowing. piping.
piping.

Tencee: il . )
To, TID ceccecceeeewa| Cemented pan, Piping, thin layer __| Cemented pan, Droughty, rooting Cemented pan,
slope. complex slope. depth, slope. complex slope,
rooting depth.
i T?:
Tencee part - Cemented pan, Piping, thin layer .| Cemented pan, Droughty, rooting Cemented pan,
slope. complex slope, depth, slope. complex slope,
rooting depth.
Upton part ______ Cemented pan, Thin layer, seepage_| Cemented pan _____ Rooting depth, Cemented pan.
geepage, droughty.
715
Tencee part ______| Cemented pan, Piping, thin layer __| Cemented pan, Droughty, rooting Cemented pan,
slope. complex slope. depth, slope. complex slope,
rooting depth,
Sotim part —-____ Slope o eeeeo—.| Low strength, Cemented pan, Droughty, rooting Erodes easily,
r_u-rr!pressible, complex slope. depth, slope. piping.
piping.
Torriorthents: . .
TOF S as i Slope ccccccccaaa-.| Erodes easily - Slope ——w... -—e_-.| BErodes easily, slope.| Slope, erodes
easily.
UPEJO'E:
Upton part - Cemented pan, Thin layer, seepage-| Cemented pan —____ Rooting depth, Cemented pan.
seepage. droughty.
Atoka part —...__| Cemented pan —____| Thin layer, hard Cemented pan ... Droughty, rooting Cemented pan,
to pack, piping. depth, slope. rooting depth,
slope.
Vinton:
Vi
Vinton part . Seepagt —eeeeeee—-—-| Piping, low Favorable —.——_.___| Droughty, soil Too sandy, soil
strength, seepage. lowing. lowing,
piping.
Glendale part —___| Favorable _______ --| Low strength, pip- | Cutbanks cave —o.- Favorable - ___ Piping.
ing, shrink-swell.

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

behavior of the whole mapping unit,

Some soils are underlain by loose sand and gravel or
fractured bedrock at a depth less than 4 feet below the
tile lines. In these soils the absorption field does not
adequately filter the effluent, and as a result ground
water supplies in the area may be contaminated.

Percolation tests are performed to determine the
absorptive capacity of the soil and its suitability for
septic tank absorption fields. These tests should be
performed during the season when the water table is
highest and the soil is at minimum absorptive capacity.

In many of the soils that have moderate or severe
limitations for septic tank absorption fields, it may be
possible either to install special systems that lower the
seasonal water table or to increase the size of the ah-
sorption field so that satisfactory performance is
achieved,

Sewage lagoons are shallow ponds constructed to
hold sewage while bacteria decompose the solid and
liguid wastes. Lagoons have a nearly level flow area
surrounded by cut slopes or embankments of com-
pacted, nearly impervious soil material. They generally
are designed so that depth of the sewage is 2 to 5 feet.
Impervious soil at least 4 feet thick for the lagoon floor
and sides is required to minimize seepage and contami-
nation of local ground water. Seils that are very high
in content of organic matter and those that have stones
and boulders are undesirable. Unless the soil has very
slow permeability, contamination of local ground wa-
ter is a hazard in areas where the seasonal high water
table is above the level of the lagoon floor. In soils
where the water table is seasonally high, seepage of
ground water into the lagoon can seriously reduce its
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Figure 17.—Foundation cracking caused by the high shrink-swell
potential of Pecos silty clay loam, nonsaline, 0 to 1 percent slopes,

capacity for liquid waste. Slope, depth to bedrock, and
susceptibility to flooding also affect the location of sites
for sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soils affect the
performance of embankments.

Sanitary landfill is a method of disposing of solid
waste in excavated trenches or on the surface of the
soil. The waste is spread, compacted in layers, and cov-
ered with thin layers of soil. Landfill areas are subject
to heavy vehicular traffic. Ease of excavation, risk of
polluting ground water, and trafficability affect the
suitability of a soil for this purpose. The best soils have
a loamy or silty texture, have moderate or slow perme-
ability, are deep to bedrock and a seasonal water table,
are free of large stones and boulders, and are not sub-
ject to flooding. In areas where the seasonal water table
is high, water seeps into the trenches and causes prob-
lems in excavating and filling the trenches. Also, seep-
age into the refuse increases the risk of pollution of
ground water. Clayey soils are likely to be sticky and
difficult to spread. Sandy or gravelly soils generally
have rapid permeability that might allow noxious
liquids to contaminate local ground water.

Unless otherwise stated, the ratings in table 4
apply only to soil properties and features within a
depth of about 6 feet. If the trench is deeper, ratings
of slight or moderate may not be valid. Site investiga-
tion is needed before a site is selected,

In the area type of sanitary landfill, refuse is placed
on the surface of the soil in successive layers. The limi-
tations caused by soil texture, depth to bedrock and
stone content do not apply to this type of landfll. Soil
wetness, however, may be a limitation because of diffi-
culty in operating equipment.

Daily eover for sanitary landfills should be soil that
is easy to excavate and spread over the compacted fill
during both wet and dry weather. Soils that are loamy
or silty and free of stones or boulders are better than

other soils. Clayey soils may be sticky and difficult to
spread ; sandy soils may be subject to soil blowing,

In addition to these features, the soils selected for
final cover of landfills should be suitable for growing
plants. In comparison with other horizons, the A hori-
zon in most soils has the best workability, organic-
matter content, and the best potential for growing
plants. Thus, for either the area- or trench-type land-
fill, saving material from the A horizon for use as the
surface layer of the final cover is desirable.

Where it is necessary to bring in soil material for
daily or final cover, thickness of suitable sail material
available and depth to a seasonal high water table in
soils surrounding the sites should be evaluated. Other
factors to be evaluated are those that affect reclama-
tion of the borrow areas, such as slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of road fill,
sand, gravel, and topsoil is indicated in table 5 by rat-
ings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are impor-
tant factors in rating soils for use as construction
materials, Each soil is evaluated to the depth ohserved,
gen[;arally about 6 feet, and described as the survey is
made,

Road fill is soil material used in embankments for
roads. The ratings reflect the east of excavating and
working the material and the expected performance
of the material after it has been compacted and ade-
quately drained. The performance of soil after it is
stabilized with lime or cement is not considered in the
ratings, but information about soil properties that
determine such performance is given in the deserip-
tions of soil series.

The ratings apply to the soil profile between the A
horizon and a depth of 5 to 6 feet. It is assumed that
soil horizons will be mixed during excavation and
spreading. Many soils have horizons of contrasting
suitability within the profile. The estimated engineer-
ing properties in table 9 provide more specific informa-
tion about the nature of each horizon that can help
determine its suitability for road fill,

According to the Unified soil classification system,
soils rated good have low shrink-swell potential, low
potential frost action, and few cobblestones and stones,
They are at least moderalely well drained and have
slopes of 15 percent or less. Soils rated fair have a
plasticity index of less than 15 and have other limiting
features, such as high shrink-swell potential, high po-
tential frost action, steep slopes, wetness, or many
stones. If the thickness of suitable material is less than
3 feet, the entire soil is rated poor, regardless of the
quality of the suitable material.

Sund and gravel are used in great quantities in many
kinds of construction. The ratings in table 5 provide
guidance as to where to look for probable sources and
are based on the probability that seils in a given area
contain sizable quantities of sand or gravel. A soil
rated good or fair has a layer of suitable material at
least 3 feet thick, the top of which is within a depth of
6 feet. Coarse fragments of soft bedrock material, such
as shale and siltstone, are not considered to be sand
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and gravel, Fine-grained soils are not suitable sources
of sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of
the material. Deseriptions of grain size, kinds of min-
erals, reaction, and stratification are given in the soil
series descriptions and in table 9.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected
mainly by the ease of working and spreading the soil
material in preparing a seedbed and by the ability of
the soil material to sustain the growth of plants. Also
considered is the damage that would result to the area
from which the topsoil is taken.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones,
are low in content of gravel and other coarse frag-
ments, and have gentle slopes. They are low in soluble
salts, which can limit plant growth. They are naturally
fertile or respond well to fertilization. They are not
so wet that excavation is difficult during most of the

ear.

Soils rated fair are loose sandy or firm loamy or
clayey soils in which the suitable material is only 8 to
16 inches thick or soils that have appreciable amounts
of gravel, stones, or soluble salt.

Soeils rated poor are very sandy soils; very firm
clayey soils; soils that have suitable layers less than 8
inches thick; soils having large amounts of gravel,
stc_:]nes. or soluble salt; steep soils; and poorly drained
soils.

Although a rating of good is not based entirely on
high content of organic matter, a surface horizon is
much preferred for topsoil because of its organic-
matter content, This horizon is designated as A1 or Ap
in the soil series descriptions. The absorption and re-
tention of moisture and nutrients for plant growth are
greatly inecreased by organic matter. Consequently,
careful preservation and use of material from these
horizons is desirable.

Water management

Many soil properties and site features that affect
water management practices have been identified in
this soil survey. In table 6 the degree of soil limitation
or soil and site features that affect use are indicated
for each kind of soil. This information is significant in
planning, installing, and maintaining water control
structures.

Pond reservoir arcas hold water behind a dam or
embankment. Soils suitable for this use have low seep-
age potential, which is determined by the permeability
and depth over fractured or permeable bedrock or other
permeable material,

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and is
of favorable stability, shrink-swell potential, shear
strength, and compaction characteristies. Stones and
organic matter in a soil downgrade the suitability of a
soil for use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability, texture, structure, depth to claypan or
other layers that influence rate of water movement,
depth to the water table, slope, stability of ditchbanks,

susceptibility to flooding, salinity and alkalinity, and
availability of outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, perme-
ability of the soil below the surface layer, available
waler capacity, need for drainage, and depth to the
water table,

Terraces and diversions are embankments, or a com-
bination of channels and ridges, constructed across a
slope to intercept runoff and allow the water to soak
into the soil or flow slowly to an outlet. Features that
affect suitability of a soil for terraces are uniformity
of slope and steepness, depth to bedrock or other un-
favorable material, permeability, case of establishing
vegetation, and resistance to water erosion, soil blow-
ing, soil slipping, and piping.

Reecreation

The soils of the survey area are rated in table 7
according to limitations that affect their suitability for
camp areas, pienic areas, playgrounds, and paths and
trails. The ratings are based on such restrictive soil
features as flooding, wetness, slope, and texture of the
surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibil-
ity of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation,
access to water, potential water impoundment sites
available, and either access to public sewer lines or
capacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited for recreational use in
varying degree by the duration of flooding and the
season when it occurs. Onsite assessment of height,
duration, and frequency of flooding is essential in
planning recreational facilities.

In table 7 the limitations of soils for recreation are
rated as slight, moderate, or severe. Slighi means that
the soil properties are generally favorable and that the
Iimitations are minor and easily overcome. Moderate
means that the limitations ean ge overcome or allevi-
ated by planning, design, or special maintenance.
Severe means that soil properties are unfavorable and
that limitations can be offset only by costly soil recla-
mation, special design, intensive maintenance, limited
use, or by a combination of these measures.

The information in table 7 can be supplemented by
additional information in other parts of this survey.,
Especially helpful are interpretations for septic tank
absorption fields, given in table 4, and interpretations
for dwellings without basements and for local roads
and streets, given in table 3.

Camp areas require such site preparation as shaping
and leveling tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils for this use have mild slopes and are not wet nor
subject to flooding during the period of use. The sur-
face has few or no stones or boulders, absorbs rainfall
readily but remains firm, and is not dusty when dry.
Strong slopes and stones or boulders can greatly in-
crease the cost of constructing camping sites.
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TABLE 7T.—Reereational development

[“Percs slowly” and some of the other terms that describe restrictive soil features ave defined in the Glossary. See text for defini-
tions of “slight,” “moderate,” and “severe”]

Soil “‘;‘;:;;}‘1 map Camp areas Pienic areas Playgrounds Paths and trails
Ancho;
Aa Severe: floods ________| Moderate: dusty, Moderate: floods, Moderate: dusty.
floods, percs slowly.
Ancho:
AN
Ancho part ——_______| Moderate: percs Moderate: dusty _____ Moderate: dusty, Moderate: dusty.
slowly, dusty. percs slowly, slope.
Penasco part ——————- Severe: small stones __| Severe: small stones - Sevfte: slope, small Severe: small stones.
stones.
Atoka: .
AR Slight —eeeoeeoeeooeee | Slight oo Slight oo _| Slight.
AtB Blight oo .| Slight Moderate: slope ______ Slight.
Balmorhea:
8 e | Severe: floods . Moderate: dusty, Moderate: dusty, Moderate: dusty,
floods, wetness. peres slowly, wetness, wetness,
Bd . Severe: floods _______| Moderate: dusty, Moderate: dusty, Moderate: dusty.
floods. percs slowly.
Berino:
1BE;
Berino parf ————— Siight - . Bl e Slight .. | Slight.
Cacigue part _______ Moderate: too sandy, Moderate: too sandy, Moderate: too sandy, | Moderate: too sandy,
dusty, dusty. dusty. dusty.
1 Bf:
Berino part | Slight _________ | Slight _____ Slight e | Slights
Pintura part - ____ Severe: too sandy ----| Severe: too sandy —._- cherﬁ;r slope, too Severe: toosandy.
sandy.
Biggety
[ F o R S L Moderate: dusty _____| Moderate: dusty —____ Moderate: dusty, Moderate: dusty.
peres slowly,
(-7} T Eaee e | Moderate; dusty —_.._| Moderate: dusty —_—_._| Moderate: slope, Moderate: dusty.
dusty, percs slowly.
1BP:
Bigetty part . --| Severe: floods ———-———-| Moderate: floods, Moderate: floods, Moderate: dusty.
dusty. dusty.
Pecos part _________| Severe: flonds | Moderate: floods, Moderate: floods, Moderate: floods,
too clayey. too clayey. too clayey.
Cuevoland:
1CA:
Cuevoland part _____ Slight ... _ | Slight ._______________| Moderate: slope _____| Slight.
Ancho part - cceeeeen Moderate: peres Moderate: dusty .-__._| Moderate: dusty, Moderate: dusty.
slowly, dusty. percs slowly, slope.
Pena part . ______ Moderate: small Moderate: small Severe: slope, small Moderate: small
stones. stones, stonesg, stones.
Deama:
1 De:
Deama part ________ Severe: slope ___ Severe: slope —_______ Severe: slope, large Severe: slope,

Rock outcrop part.

stones, small stones,
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Soil name and map
bol

sym
Deama:
'DR:
Deama part —ceeee-o

Remunda part

Dune land:
| S ——

YEcC:
Ector part

Rock outerop part.

' EcD:
Ector part _________

Rock outerop part.

Faskin:
Fa

1FM:
Faskin part

Malstrom part

*Fr:
Faskin part —_____

Roswell part

Gabaldon:
1D
Gabaldon part ______

Glendale;
BE oLy

- |

Holloman:

D e

'Hp:
Holloman part ______
Gypsum land part.

Holloman thick
solum part.

T
Holloman part ...

Gypsum land part.

Camp areas

Picnic areas

Playgrounds

Paths and trails

Moderate: large

stones, small stones.

Moderate: percs
slowly,
Severe: too sandy,

soil blowing.

Moderate: small
stones, slope,

Severe: slope

Moderate:
s0il blowing.

Moderate:
soil blowing,

—————

too sandy,

too sandy,

Moderate: too sandy,

soil hlowing.
Moderate:
soil blowing,

Severe:
soil blowing.

too sandy,

too sandy,

-

-

Severe:  floods ___
Severe: floods, small
stones,

Slight ___________
Moderate: dusty
Moderate: dusty
Moderate: dusty
Moderate: dusty
Moderate: dusty

o

Moderate: large
stones, small stones.

Shight el

Severe!: too sandy,
s0il blowing.

Moderate: small
stones, slope.

Severe: slope —ceeeee-

Moderate: too sandy,
soil blowing.

Moderate: too sandy,
soil blowing.

Moderate: too sandy,
soil blowing.

Moderate: too sandy,
s0il blowing.

Severe: too sandy,
soil blowing.

Moderate: floods

Severe: small stones -

S e ik bvinf iy

Moderate: dusty _____

Moderate: dusty —____

Moderate: dusty —____

Moderate: dusty _____

Moderate:

. Moderate:

Severe: depth to rock,
large stones, small
stones.

Moderate: percs
slowly, slope.

Severe: too sandy,
soil blowing, slope.

depth to rock,
stones.

Severe:
small

Severe: slope, depth
to rock, small stones.

too sandy,
soil blowing.

Moderate: too sandy,
soil blowing.

Moderate: toosandy,
soil blowing.

Moderate: too sandy,
soil blowing.

Severe: too sandy,
soil blowing, slope.

Moderate: floods ——-.

Severe: floods, small
stones.

SHERE  ommrmmsmsiinne

Moderate: dusty ___

Moderate: depth {o
rock, dusty.

Moderate: depth to

rock, dusty.

Moderate: depth to
rock, dusty.
Moderate: depth to

rock, dusty, slope,

Moderate: large
stones, small stones.

Slight.

Severe: toosandy,
soil blowing.

Moderate:

stones.

slope, small

Moderate: slope, small
stones.

Moderate: too sandy,
soil blowing.

Moderate: too sandy,
soil hlowing.

Moderate:  too sandy,
soil blowing.

Moderate: too sandy,
goil blowing,

Severe: toosandy,
soil blowing.

Slight.

Severe: small stones.
Slight.

Moderate: dusty,
Moderate: dusty.
Moderate: dusty.
Moderate: dusty.
Moderate: dusty.
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TABLE T.—Recreational development—Continued

Soil nzﬁiﬁd e Camp areas Picnie areas Playgrounds Paths and trails
Holloman:
' HC:
Holloman thick Moderate: dusty _____| Moderate: dusty __.__| Moderate: depthto Moderate: dusty.
solum part. rock, dusty, slope.
! HSE:
Holloman part ... Moderate: dusty, Moderate: dusty, Severe: slope —ceeeeee Moderate: dusty.
slope. slope.
Gypsum land part.
Ima:
11, St | |1 |, ;SOOI |- || - , | SRR Moderate: slope —_____ Slight.
Jal:
Jo = Moderate: dusty _____ Moderate: dusty —___. Moderate: dusty _____| Moderate: dusty.
Kimbrough:
Km | Moderate: small Moderate: small Severe: small stones, Moderate:  small
stones. stones, cemented pan. stones,
P Ks:
Kimbrough part ___ | Moderate: small Moderate: small Severe: small stones, Moderate: small
stones, stones, cemented pan. stones.
Sharvana part .. Slight Slight cococac o oo Severe: cemented Slight.
pan.
i <0
Kimbrough part ___. | Moderate: small Moderate: small Severe: small stones, Moderate: small
stones. stones. cemented pan. stones.
Stegall part ______ Moderate: peres Slight —cecccccccuaaea| Moderate: percs Slight.
slowly. slowly.
Slaughter part ——._.| Moderate: percs BHEhE o s Severe: cemented Slight.
slowly. pan.
Lr_:zier:
Le:
Lozier part - . Moderate: small Moderate: small Severe: depthtorock, | Moderate: slope, small
stones, slope. stones, slope. small stones, stones.
Reakor part ________| Moderate: dusty —____| Moderate: dusty - Mgderate: slope, Moderate: dusty.
usty.
Teneee part —_______ Moderate: small Moderate: small Severe: cemented Moderate: small
stones, stones. pan, small stones. stones.
1Lt
Lozier part . Moderate: small Moderate: small Severe: depthtorock, | Moderate: slope,
stones, slope. stones, slope, small stones. small stones.
Tencee part ________ Moderate: small Moderate: small Severe; cemented pan, | Moderate: small
stones. stones, small stones. stones,
Pajarito:
Pa - -| Moderate: too sandy __| Moderate: too sandy--| Moderate: slope, Moderate: too sandy.
too sandy.
' Pb:
Pajarito part —______ Moderate: too sandy | Moderate: too sandy__| Moderate: too sandy -.| Moderate: too sandy.
Pintura part _______ Severe: too sandy —_—._| Severe: too sandy -_--| Severe: slope, too Severe: Loo sandy.
sandy.
Pecos:
Pej, BIAFOR) oo oo o Severe: floods ______ —-| Moderata: floods, Moderate: floods, Moderate: floods, too
too clayey, too clayey. clayey.
YPH:
Pecos part | Severe: floods ___ Muoderate: floods, Moderate: floods, Moderate: floods, too
too clayey. too clayey. clayey.
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Soil “as;“]flg‘;‘ld map Camp areas Picnie areas Playrrounds Paths and trails
Pecos:
LPH:
Dev part ——-cecee——-| Severe: floods, small Severe: small stones__| Severe: floods, Severe: small stones.
stones. small stones.
P?rﬁ( :
P'cna PArt e Moderate: slope, Moderate: slape, Severe: slope, Moderate: small
small stones. small stones. small stones. stones.
Penasco part . ___ Severe: small stones | Severe: small stones_.| Severe: slope, Severe: small stones.
small stones.
Pel:nasco:
RE:
Penaseo part _______| Severe: small stones —.| Severe: small stones..| Severe: slope, Severe: small stones.
small stones.
Ancho part - ccceeeee Moderate: peres Moderate: dusty _____ | Moderate: dusty, Moderate: dusty.
slowly, dusty. peres slowly, slope.
' PN:
Penasco part —--.- __| Severe: small stones —.| Severe: small stones..| Severe: small stones —_| Severe: small stones.
Gabaldon part - Severe: floods — —| Moderate: floods _____ Moderate: floods _____| Slight.
Reakor:
Ro, ReA, RF cceceevwewn-| Moderate: dusty — .| Moderate: dusty Moderate: dusty — - Moderate: dusty.
Reb —ooooee| Moderate: dusty ————-| Moderate: dusty M:ade;ate: slope, Moderate: dusty.
usty.
Reakor gravelly subsoil
variant:
o =S _.| Moderate: dusty —-———| Moderate: dusty Moderate: dusty _____| Moderate: dusty.
Reakor:
TRH:
Reakor part —ceeeee. Moderate: dusty - Moderate: dusty _____| Moderate: dusty —____| Moderate: dusty.
Pecos part . Severe: foods oo --| Moderate: floods, Moderate: floods, Moderate: floods, too
too clayey. too clayey. clayey.
1RI:
Reakor part — -~ Moderate: dusty _____| Moderate: dusty ___ | Moderate: duosty _____| Moderate: dusty.
Tencee part —————...| Moderate: small Moderate: small Severe: cemented pan, | Moderate: small
stones. stones. small stones, stones,
Recves:
REA - | Moderate: dusty —--—_| Moderate: dusty _____| Moderate: dusty _____| Moderate: dusty.
1 | Moderate: dusty ——--.| Moderate: dusty ———-- Moderate: slope, Moderate: dusty.
dusty.
PRL:
Reeves part ——.__.| Moderate: dusty —----| Moderate: dusty .____| Moderate: dusty ___ Moderate: dusty.
Holloman part __ Moderate: dusty ————.| Moderate: dusty --_-.| Moderate: depth to Moderate: dusty.
rock, dusty, slope.
Holloman thick Moderate: dusty .—_.| Moderate: dusty —____| Moderate: depthto Moderate: dusty.
solum part. rock, dusty, slope.
Remunda:
*RM:
Remunda part ... Moderate: peres Slight ——eeee | Moderate: peres Slight.
slowly, slowly, slope.
Penasco part woee——- Severe: small stones __| Severe: small stones..| Severe: slope, small Severe: small stones,

stones.
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TABLE T.—Reereational development—Continued

Soil "‘;m}i:;d man Camp areas Picnie areas Playgrounds Paths and trails
Rc;s;vell:
n:
Roswell part ——_____| Severe: too sandy, Severe: too sandy, Severe: toosandy, Severe: too sandy,
soil blowing. soil blowing. s0il blowing, slope. soil blowing.
Jalmar part ———_____| Severe: too sandy —___| Severe: too sandy —___| Severe: too sandy ____| Severe: toosandy.
Russler:
RU cecamccemeeeee-—=-| Moderate: too clayey -| Moderate: too Meoderate: too Moderate: too clayey.
clayey. clayey.
Shanta:
Sh | Severe: floods ._______| Moderate: floods —.—_- Severe: floods —______ Slight.
Simona:
M mmmm e | SUENE e | Slight o ___| Moderate: slope —_____| Slight.
Sotim:
0 comccmecmeeeeen==--| Moderate: dusty —-—-- Moderate: dusty .- Moderate: peres Moderate: dusty.
slowly, dusty.
Tencee
T sz e Moderate: small Moderate: small Severe: cemented pan, | Moderate: small
stones. stones, small stones. stones.
D oo | Severe: slope ———————.| Severe: slope ________ Severe: cemented pan, | Moderate: slope, small
slope, small stones. stones.
iTg:
Tencee part _ . ___ Moderate: small Moderate: small Severe: cemented pan, | Moderate: small
stones. stones. small stones. stones,
Upton part . ______ Moderate: small Moderate: small Severe: cemented pan, | Moderate: dusty,
stones, dusty. stones, dusty. small stones. small stones.
75
Tencee part _______ Moderate: small Moderate: small Severe: cemented pan, | Moderate: small
stones. stones. small stones. stones.
Sotim part —________| Moderate: dusty ————_| Moderate: dusty -----| Moderate: percs Moderate: dusty.
slowly, dusLy, slope.
Torriorthents:
TOF e Severe: slope ———------| Severe: slope —————--_| Severe: slope —_______| Severe: slope.
Upton:
PUA:
Upton part _________ Moderate: small Moderate: small Severe: ecemented pan, | Moderate: dusty,
stones, dusty. stones, dusty. small stones, small stones,
Abokn part oocacos| Blipht v cnisunmamon Slighb cccnsnrnas] Sheht co oo ao Slight.
Vinton:
PNVG:
Vinton part ——..—._| Severe: floods ————__ Moderate: floods, Severe: floods —————--| Moderate: too sandy.
too sandy.
Glendale part ______ Severe: floods ________ MlaﬂE:l"il;:E: dusty, Severe: flonds | Moderate: dusty.
oods.

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and
behavior of the whole mapping unit,

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as pienic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do nol have
slopes or stones or boulders that will increase the cost

areas.

of shaping sites or of building access roads and parking

Plavgrounds require soils that can withstand inten-
sive foot traffic. The best soils are almost level and are
not wet or subject to flooding during the season of use.
The surface is free of stones or boulders, is firm after
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rains, and is not dusty when dry. If shaping is required
to obtain a uniform grade, the depth of the soil over
rock should be sufficient to allow necessary grading.

The design and layout of paths and trails for walk-
ing, horseback riding, and bicycling should require
little or no cutting and filling. The best soils are those
that are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once during the period of use. They should have mod-
erate slopes and have few or no stones or boulders on
the surface.

Wildlife Habitat*

Wildlife is an important resource of the Chaves
County, Southern Part, survey area.

Soils, history of land uses, and climate influence the
diversity, quantity, and quality of wildlife habitats and
kinds of wildlife.

In table 8, soils of the survey area are rated as to
suitability for the elements of wildlife habitat as well
as for the three general types of wildlife. Ratings are
for nonirrigated soils, unless otherwise noted. One
rating was given for complexes and associations _where
the ratings were the same for the soils within the
association. Only the irrigated ratings are given for
those soils that are mainly irrigated.

Areas of woodland habitat are small and of two
types: mixed pinyon-juniper type in very localized
areas along the southwestern border, and riparian
deciduous type along the Rio Hondo, Rio Felix, Rio
Penasco, and Pecos River., The mule deer is common
to these areas,

Most natural drainageways support only ephemeral
streams. However, fishable populations of warm water
fish species are in the Pecos River and the lower sec-
tions of Spring River, Rio Hondo, and Berrendo Creek.
Parts of the Rio Penasco, Rio Felix, Berrendo Creek,
and Spring River are seasonally stocked with trout to
provide a limited put-and-take fishery.

Small lakes which support sport-fish fisheries are at
Rottomless Takes State Park, Bitter Lakes National
Wildlife Refuge, Spring River Park, and Lake Van.
There are a Iar{:'e number of irrigation storage reser-
voirs in the valley cropland area, but relatively few
support sport fish populations.

The Bitter Lakes National Wildlife Refuge is adja-
cent to the Pecos River. This 24,000-acre refuge
provides habitat for large numbers of wintering water-
fowl and lesser sandhill cranes.

Range habitats characteristically reflect the dry
moisture regime and the long history of livestock graz-
ing. Many plant communities are nearly monotypic in
nature. The pronghorn antelope is common to range-
land areas.

Croplands are confined to rather large and continu-
ous areas where irrigation water is available. Alfalfa
hay and grain erops are important to mourning doves,
lesser sandhill eranes, and waterfowl, and are of some
loeal significance to ring-necked pheasant and quail.

Representative species of wildlife which occur in
some abundance in parts of the survey area include

By Eowin A. SweEnson, Jr., biologist, Seil Conservalion Ser-

vice, and JErry P. Spagks, formerly hiologist with the Sail Con-
servation Service.

mule deer, pronghorn antelope, scaled quail, mourning
dove, cottontail rabbit, jack rabbit, coyote, bobcat,
lesser prairie chicken, ducks, geese, shorebirds, and
some snakes and lizards.

The lesser prairie chicken is considered a threatened
species of the United States, as reported in the 1973
Edition, “Threatened Wildlife of the United States,”
Bureau of Sport Fisheries and Wildlife. In New Mexico
the bird occurs in sufficient numbers to accomodate
controlled public hunting.

The distribution of wildlife species within the survey
area can be related to soils which are suitable for cer-
tain land uses and production of specific types of
vegetation,

The soils of the Chaves County, Southern Part,
survey area have been rated as to their sunitability for
the improvement, maintenance, or development of spe-
cific wildlife habitat elements. Ratings reflect conditions
with and without supplemental irrigation, as appli-
cable. The wildlife hagltat elements for which ratings
are made are:

Grain and sced crops are domestic grain, or other
seed producing annuals planted to produce wildlife
food. Examples are corn, sorghum, wheat, rye, oats,
barley, millet, and sunflowers.

Grasses and legumes are perennial grasses and her-
baceous legumes that are planted for wildlife food and
cover. Examples are fescues, wheatgrasses, switch-
grass, orchardgrass, Bermudagrass, clovers, alfalfa,
and vetches.

Wild herbaceous plants are native or established
range grasses and forbs that provide food and cover
for wildlife. Examples are johnsongrass, grama
grasses, panicums, alkali sacaton, tobosa, dropseeds,
plains bristlegrass, bluestems, broom snakeweed,
crotons, kochia, globemallows, sunflowers, senna, and
Russian-thistle.

Shrubs are native or established woody shrubs which
produce browse or mast for wildlife food, or that pro-
vide cover for wildlife. Examples are fourwing salt-
bush, mesquite, oak brush, rubber rabbitbush, sand
sagebrush, allthorn, littleleaf sumae, skunkbush sumac,
Apache-plume, mountainmahogany, cactus, yucea, and
agave,

Wetland plants are annual and perennial wild herba-
ceous plants of moist to wet sites, exclusive of sub-
merged or floating aquatics, that produce food or cover
for wildlife associated with wellands. Examples are
smartweed, wild millet, rushes, sedges, saltgrass, and
cattail,

Shallow water areas are natural or constructed areas
of shallow water with average depths of less than five
feet. Examples are marshes, flooded cropfields, wild-
life watering developments, and wildlife ponds.

Considered in rating soils for these wildlife habitat
elements are thickness of soil, soil texture, available
water capacity, drainage class, surface stoniness, fre-
queney of flooding, slope, salinity, and moisture regime.
The ratings are expressed as good, fair, poor, or very
poaor.

An additional rating was made for the suitability of
each soil for producing all the essential habitat ele-
ments required for three general types of wildlife.
Woodland wildlife habitats, because of their limited
occurrence, have not been considered. A method of as-



TAEBLE 8. —Wildlife habitat potentials
[See text for definitions of “good,” “fair,” “poor,” and “very poor.” Absence of an entry indicates the soil was not rated]

Potential for habitat elements Potential as habitat for
Soil name ];ﬂd =
s Grainand | Grassesand i Wetland | Shallow | Openland | Wetland | Rangeland
seed crops legumes he;l;::eu?m Shrubs plants water areas wildlife wildlife wildlife
Alams: .
As Poox | Fair - ___| Fair . Poor Poor Very pocr | Poor ———__| Very poor —| Fair,
Arncho:

AN ;
Ancho part Poor Fair Fair Poor FPoor Very poor __| Fair .| Very poor —| Fair,
Penaseo part ———___ Very poor —-| Very poor —_| Fair Fair Poor Fair.

Atoka: :
ALA, AGD Fair - Good —————_| Fair Fair Poor — ___ Verypoor - Fair ______}| Very poor.
Balmorhea: .

Ea Poor Fair Poor Poor Fair Fair Poor Fair Poor.

Ed Fair Fair Poor Fair Geod [ e Good Good Poor,

* EE:

Beriro part Very poor —_| Very poor —_| Poor Peor Foor | Very poor __ Poor ______| Verypocr __| Poor.
Cacique part ery poor ——| Very poor —_| Poor Foor Very poor | Very poor —— Poor —_____| Very pocr —_| Poor.

EF:

Beriro part Yery poor ——| Very poor ——| Poor Foor Poor — | Very poor —— Poor Very poor __| Poor.
Pintura part Very poor —_| Very poor ——| Poor Pcor Very poor | Very poor __ Very poor __| Very pocr —_| Poor.

BaA. BaB Good ______| Good Good Geod Fair Good ————-| Fair.

Bh Fair Fair Foor Geod Fair - Fair _ Fair.

*p: - P v vV Poo

igetty part Very poor —_| Very poor —| Pocr Poor oor ery poor | Very poor | Very pocr T
Pecos part ooT Poor Fair Fair Foor Poor Poor Fair.
Cuevoland:

CA:

Cuevoland part Poor Fair Fair Fair Very poor —| Very poor ——| Fair ______| Very poor —_| Fair.

Arncho part Poor Fair Fair Pocr 00T Very poor | Fair ______| Very pocr ——| Poor.

Pena part Very poor —_| Very poor —-| Fair Fair ery poer —| Very poor ——| Poor —____| Very poor —| Fair,
Deama:

¥ DE:

Deama part Very poor --| Very poor —-| Fair Fair Very poor —| Very poor __| Poor ______| Very poor —| Fair,
Rock outcrop part.
3 D]z]: o
eama part Very poor --| Very poor __{ Fair Fair Very poor | Very poor | Poor ______| Very poor | Fair,
Remunda part Poor Fair Fair Fair Poar Very poor __| Poor ______ Very poor —{ Fair,
Dune land:
Du.
Ector:

1EcC:

Ector part Verypoor ——| Verv poor —_| Fair Fair Very poor —| Very poor —| Poor _____ Very poor —_| Fair.

001
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Rock outerop part,

Ector:
* EeD:
Ector part Very poor --| Very poor --| Fair Fair Very poor —_
Rock outcrop part.
Faskin:
A o |Poor | Fair Fair Fair —_____| Very poor __
* FM:
Faskin part Poor Fair | Fair | Fair ______|Yerypoor _
Malstrom part Poor Fair Fair Fair ______| Very poor
b Fes
Faskin part Poor Poor Fair Fair YVery poor
Roswell part | Verypoor __| Verypoor —_| Good Fair Very poor |
Gabaldon:
‘G0
Gabzldon part Good Good Good Fair Good ______
Dev part Poor Poor ———___| Fair Fair Poor
Glendale: .
e, Gf Good Good ———__|Good ———__| Good ______|Faix
Holloman :
Ho Poor Poor Fair Fair ——....| Very poor
*Hp:
Holloman part _ Very peor —| Very poor —-| Poor Poor Very poor -
Gypsum land part.
Holloman thick solum part ___| Very poor —| Very poor __| Poor Poor Very poor —
L HeC:
Holloman part . ________| Verypeor —_| Very poor —_| Poor ————_| Poor ______| Very poor —_
Gypsum land part.
Holloman thick solum part ___| Very poor —_| Very poor —_| Poor Poor Very poor —
+HSE:
Holloman part . ________| Very poor | Very poar —_| Poor Poor Very poor —
Gypsum land part.
Ima:
Im S Poor Fair Fair Fair Poor
Jal:
N R — | Very poor ——| Very poor __| Poor Poor Poor ————
Eimbrough:
Km —| Varypoor __| Very poor __| Poor Poor Very poor ——
¥ K
Kimbrough part Very poor —_| Vary poor —_| Poor Poor Ve |
Sharvana part Poor Poor Fair Fair Veg ﬁr s,
K4 3
Kimbrough part ____________| Very poor __| Vary poor __| Poor Poor Very poor __

YVery poor ——|

Very poor ——

Very poor ——
Yery poor -

YVery poor __
Yery poor

Very poor —

Poor

Yery poor

Very poor —-

Very poor —_

Very poor ——

Very poor

Very poor ——

Very poor -
Very poor
Very poor -

Very poor __
Very poor __

Very poor ——

Pocr Very poor ——
Fair .| Very poor -
Fair —.____| Very poor
Fair —____]| Very poor —_
Poor ______| Very poor __|
Poor —_____| Very poor __
Good Good

Poor _—____| Very poor —_|
Good Poar

Fair Very poor __|
Very poor ——| Very poor —_|
Very poor __| Very poor ——
Very poor ——| Very poor |
Very poor ——| Very poor —_
Very poor __| Very poor __|
Fair ______| Very poor __
Very poor —_| Very poor ——
Very poor ——| Very poor —-
Very poor __| Very poor __|
Poar ______| Very poor __
Very poor —_| Very poor —_

Fair.

Fair.

Fair.
Fair.

Fair.
Fair,

Fair.
Fair.

Fair.

Fair.

Poor.

Poor.

FPoor.

Poar.

Poor.

Fair.

Foor.

Foor.

Foor.
Fair.

Foar.

IAvd NYAHLIO0S ‘0DIXE N MEN ‘ALNNOD SHAVHD
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TABLE 8.—Wildlife habitat potenticils—Continued

Potential for habitat elements Potential as habitat for
Soil neme and
mag Grain ard | Grasses and wild Wetlard Shallow Openland Wetland Rangeland
seed crops legumes hm“ Shrubs plants waterareas | wildlife wildlife wildlifa
Ejphmngh:
Kt:
Stegall part Fair Fair Fair ————-_| Fair ——____| Verypoor —_| Verypoor | Fair —_____| Very poor __| Fair.
Slaughter part Poor Poor Fair —————_| Fair .| Very poor | Verypoor __| Poor —_____| Very poor —_| Fair.
Lozier:
14 L.:
Lozierpart - _____ Verypoor -.| Verypoor --| Fair —————| Fair ______|Verypoor __| Verypoor —_| Poor ______| Very poor __| Fair.
Rezkor part — Very poor | Very poor ——| Fair | Poor | Very poor __| Verypoor —_| Poor ______| Very poor —_| Poor.
Tencee part _____ Very poor ——| Very poor ——| Poor —————-| Poor ——___| Very poor | Very poor __| Very poor __| Very poor __| Poor.
YL
Lozier part - ________| Very poor —-| Very peer —| Fair _-____| Fair ______|Verypoor —_| Verypoor —_| Poor —_____ Yery poor —| Fair.
Tencee part Very poor - Very pear ——| Poor — - Poor | Verypoor __| Very poor —_| Very poor —_| Very poor __| Poor.
Pajarito: |
I R— Very poor - Verypoor | Poor ————- Poor ——___| Poor Yery poor —-| Poor | Very poor .| Poor.
L Pa:
Pajarito part —.—____________| Very poor —_ Verypoor | Poor —————_| Poor ——--—-| Poor Verypoor | Poor ______| Very poor __| Poor.
Pintura part - _________| Very poor - Verypoor | Poor ______| Poor ———___| Very poor ——| Very poor —_| Very poor —_| Very poor —_| Poor.
Pecos:
i pp— Poor Poor Poor —-——-| Poor —___| Poox Good Poor Fair ______| Poor.
PiA Good Good Fair Fair Good Good Good ——--| Fair.
PSE Good Good Fair Poor Poor Poor Fair Poor Poor.
LPH:
Pecos part Poor Fair Fair Fair Poor Poor ——___|Poor ——____|Poor ———___| Fair.
Dev part Foor Poor Fair Fair Poor —____| Very poor ——| Poor ._..--| Very poor | Fair.
Pena:
L PK:
Pera part Very poor __ Very poor __| Fair Fair Very poor —| Very poor | Poor ...._| Very poor —| Fair.
Penasco part ————e——_________ | Very poor __| Very poor __| Fair Fair Very poor ——| Very poor | Poor __ Very poor ——| Fair.
Penasco:
1§ PL[:-
enasco part ——________ | Very poor _ Very poor —-| Fair Fair Very poor ——| Very poor —_| Poor ______| Very poor __| Fair.
Ancho part Poor | Fair Fair Poor Poor Yerypoor | Fair —____ Very poor —_| Poor.
¥ Pfi-l):
enasco part _____ Very poor | Very poor ——| Fair Fair Very poor —| Verypoor —_| Poor ______| Very poor __| Fair.
Gabaldon part Poor iFair Good Fair Poor Very poor | Fair ______| Very poor __| Fair.
Reakor:
Ra, Red, ReB Geod | Good Fair ______| Fair Fair Fair Good Fair Fair.
| SR— Very poor — Verypoer | Fair ——___|Poor —_____| Very poor —| Very poor __| Poor ______| Very poor __| Poor.
Reakor gravelly subsoil variant: |
Rg Geod Good Good —____|Poor —_____|Poor Good Poor.
Reakor:
Rk
veakor part Very poor __ Very poor —_| Fair Poor Very poor —_| Very poor —_| Poor ______| Very poor —_| Pear.
Pecos part Poor Poor Fair Fair Poor Poor Poor Poor Fair.
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LRI

Reakor part ——___ Very poor —-| Very poor __| Fair Poor Yery poor
Tencee part Very poor - Very poor __| Poor Poor Very poor
Reaves:
RkA, REB O Fair Good ———.__| Fair Fair Fair
YRL:
Reeves part Very poor __| Very poor —-| Fair Poor Very poor __
Holloman part __ Very poor __| Very poor ——| Poor Poor Very poor __
Holloman thick solum part ___| Very poor __| Very poor ——| Poor Poor Very poor __
Remunda:
LRM:
Remunda part Poor Fair —eee—-|Fair - _-.| Fair Foor
Penasco part - _______| Verypocr __| Verypoor ——| Fair -...-—| Fair ——.——| Very poor —_
R?swe]l:
Rn:
Boswell part —_____________ | Verypear —.| Very poor __| Good Fair Very poor
Jalmar part Poor -| Poor Fair Fair Very poor
Russler: .
Ra —o Very poor —-| Very poor | Poor Fair Foor
Shanta:
Bhi e i Good —————| Good Fair Poor Good
Simona:
Smo ——| Very poor ——| Very poor —_| Poor FPoor Very poor —_|
Sotim: [
So Very poor ——| Very poor —_| Poor Poor Very poor —_|
Tencee:
Te, TiD Very poor —_| Very poor —_| Poor Poor Very poor __
1Taq:
Teneea part oo . o Very poor —| Very poor —_| Pocr Foor Very poor
Upton part Very poor —_| Very poor —_| Pocr Faor Very poor __
178:
Tencee part _ - | Very poor __| Very poor | Pocr Foar | Very poor —_
Sotim part Very poor | Very poor __| Poor Foor | Very poor __
Tarriorthents:
T e Very poor __| Very poor -_|Poer ______| Poor ———___| Very poor __
Upton: |
' U{}:
pton part ——o——eev| Very poor | Very poor __| Poor Poor Very poor —-
Atoka part Very poor —-| Very poor —_| Fair Poor Poor i
Vinton:
WG
Vinton part Poor Pcor Fair Poor Very poor __
Glendale part Poor Poor - | Fair Poor Poor

Very poor ——| Poor Very poor -
Very poor —_| Very poor —_| Very poor —_
Paor | Fair Poor

Very poor __ Poor ——.__.| Very poor
Very poor —_ Very poor —_| Very poor —-
Very poor —_ Very poor —_| Very poor ——

I

Verypocr | Poor ______| Very poar -
Very poor —_ Poor —_____| Very poar
Very pocr —| Poor —_____| Very poor __
Very poor ——| Poor —_____| Very poor __
Very poor —| Poor —_._| Very poor —_
Good Good Good

Very poor __| Very poor —-| Very poor —_
Very poor —_| Very poor —-| Very poor -
Very poar —_| Very peor —| Vary poor —
Very poor —_| Very poor —_| Very poor —_
Very poor —_| Very peor ——| Vary poor ——
Very poor __| Very poor __| Very poor —_
Very poor —_| Very poor —_| Very poor
Very poar —_| Very poor ——| Very poor __
Very poor --| Very poor ——| Very poor -
Verypoor ——| Poor ——____| Very poor ——
Verypoor —_| Poor —_—___| Very poor ——
Verypoor —_| Poor —_____|Very poor __

Poor,
Poor.

Fair.
Poor.

Poor.

Poor.

Fair.
Fair.

Fair.
Fair.

Poor.

Fair.

Poor.

Poor.

Poor.

Poor.
Poor.

Poor.
Poor.

Poor.

Poor.
Poor.

Fair.
Fair.

* This mapping unit is made up of two or more dominant kinds of soil.

mapping unit.

See mapping unit description for the composition and behavior of the

whole
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signing a weighted factor to selected habitat elements
was utilized to arrive at a suitability rating. The gen-
eral types of wildlife are:

Openland wildlife includes birds and mammals of
croplands, pastures, meadows, and other lands associ-
ated with farmlands. Examples include ring-necked
pheasant, scaled quail, mourning dove, coltontail rab-
bit, skunk, blackbird, starling, and Western kingbird.
This rating considered grain and seed crops, domestic
grasses and legumes, wild herbaceous plants, and
shrubs as habitat elements.

Wetland wildlife includes birds and mammals of
swamps, marshes, and riparian and open water areas.
Examples include ducks, geese, shorebirds, great blue
heron, muskrat, beaver, and marsh wren. This rating
considered wetland plants and shallow water areas as
habitat elements.

Rangeland wildlife ineludes birds and mammals of
natural grasslands, shrublands, tree communities along
drainageways, and pinyon-juniper types. Examples in-
clude Gambel's quail, burrowing owl, marsh hawk,
meadowlark, jackrabbit, coyote, badger, lesser prairie
chicken, mule deer, prairie dog, pronghorn antelope,
and horned lark, This rating considered wild herba-
ceous plants and shrubs as habitat elements.

The levels of suitability are expressed by an adjec-
tive rating.

Good means habitats are easily improved, main-
tained, or created. There are few or no soil limitations
in habital management and satisfactory results can be
expected. Fair means habitats can be improved, main-
tained, or created on these soils, but moderate soil
limitations affect habitat management or development,
A moderate intensity of management and fairly fre-
quent attention may be required to insure satisfactory
results.

Poor means habitats can be improved, maintained,
or created on these soils, but soil limitations are severe.
Habitat management may be difficult and expensive and
require intensive efforts. Results are questionable.

Very poer means that under the prevailing soil con-
ditions, it is impractical to attempt to improve, main-
tain, or create habitats. Unsatisfactory results are
probable.

Ratings for the suitability of each soil for wildlife
habital elements, as well as for three general types of
wildlife habitats, are based upon its potential and not
on the present land use or condition.

Soil Properties

Extensive data about soil properties which were col-
lected during the soil survey are summarized on the
following pages. The two main sources of these data
are the many thousands of soil borings made during
the course of the survey and the laboratory analyses
of samples selected from representative soil profiles in
the field.

While making soil borings during field mapping, the
soil scientist can identify several important soil proper-
Lies. He notes the seasonal soil moisture condition, or
the presence of free water and its depth in the profile.
For each horizon, he notes the thickness of the soil and
its color; the texture, or the amount of clay, silt, sand,
and gravel or other coarse fragments; the structure, or

SOIL SURVEY

natural pattern of eracks and pores in the undisturbed
soil; and the consistence of soil in place under the
existing soil moisture conditions. He records the root
depth of existing plants, determines soil reaction, and
identifies any free carhanates.

Samples of soil material are analyzed in the labora-
tory to verify the field estimates of soil properties and
to characterize key soils, especially for properties that
cannot be estimated accurately by field observation.
Laboratory analyses are not conducted for all soil
series in the survey area, but laboratory data for many
of the soil series are available from nearby areas.

Based on summaries of available field and laboratory
data, and listed in tables in this section, are estimated
ranges in engineering properties and classifications and
ranges in physical and chemical properties for each
major horizon of each soil in the survey area. Also,
pertinent soil and water features and engineering test
data are presented.

Engineering properties

Table 9 gives estimates of engineering properties
and classifications for the major horizons of each soil
in the survey area. These estimates are presented as
ranges in values most likely to exist in areas where the
soil is mapped.

Most soils have horizons of contrasting properties
within the upper 5 or 6 feet. Information is presented
for each of these contrasting horizons. Depth to the
upper and lower boundaries of each horizon in a typical
profile of each soil is indicated. More information about
the range in depth and range in properties of each
horizon is given for each soil series in the section
“Deseription of the Soils.”

Texture is described in table 9 in standard terms
used by the United States Department of Agriculture.
These terms are defined according to percentages of
sand, silt, and clay in soil material that is less than 2
millimeters in diameter. “Loam,” for example, is soil
material that is 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand. If a soil contains
gravel or other particles coarser than sand, and appro-
priate modifier is added, for example, “gravelly loam.”
Other texture terms used by USDA are defined in the
Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (USCS) (2) and the American Association
of State Highway and Transportation Officials
(AASHTO) (1) Soil Classification System. In table 9
soils in the survey area are classified according to both
?;%t]?ms- They are explained in the PCA Soil Primer

The Unified system classifies soils according to prop-
erties that affect their use as construction material.
Soils are classified according to grain-size distribution
of the fraction less than 3 inches in diameter, plas-
Licity index, liquid limit, and organic-matter content.
Soils are grouped into 15 classes : eight classes of coarse-
grained soils, identified as GW, GP, GM, GC, SW, SP,
SM, and SC; six classes of fine-grained soils, identified
as ML, CL, OL, MH, CH, and OH: and one class of
highly organic soils, identified as Pt. Soils on the
borderline between two classes have a dual classification
symbol, for example CI~ML..
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The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral
soil is classified as one of seven basic groups ranging
from A-1 through A-7 on the basis of grain-size
distribution, liquid limit, and plasticity index. Soils in
group A-1 are coarse grained and low in content of
fines. At the other extreme, in group A-7, are fine-
grained soils. Highly organic soils are classified as A-8
on the basis of visual inspection.

When laboratory data are available, the A-1, A-2,
and A-T groups are further classified as follows:
A_]._aa A_].."h) A—2'4t A-z—Eh A—H' A_2_7¢ A_T_5-|
and A-7-6. As an additional refinement, the desirabil-
ity of soils as subgrade material can be indicated by a
group index number. These numbers range from 0 for
the best subgrade material to 20 or more for the poor-
est. The AASHTO classification for soils tested in the
survey area, with group index numbers in parentheses,
is given in table 12. The estimated classification, with-
out group index numbers, is given in table 9. Also in
table 9 the percentage, by weight, of cobblestones or the
rock fragments more than 3 inches in diameter are
estimated for each major horizon. These estimates are
determined largely by observing volume percentage in
the field and then converting it, by formula, to weight
percentage,

Percentage of the soil material less than 3 inches in
diameter that passes each of four standard sieves is
estimated for each ma{m' horizon. The estimates are
based on tests of soils thal were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plastieity index indicate the effect
of water on the strength and consistency of soil. These
indexes are used in both the Tnified and the AASHTO
soil classification systems. They are also used as indi-
cators in making general predictions of soil behavior.

Range in liquid limit and plasticity index is estimated
on the basis of test data from the survey area or from
nearby areas and on observations of the many soil
borings made during the survey.

All estimates given in table 9 have been rounded to
the nearest 5 percent. Thus, when the ranges of grada-
tion and Atterberg limits extend a marginal amount
across classification boundaries (1 or 2 percentage
points), the classification in the marginal zone has been
omitted.

Physical and chemical properties

Table 10 shows estimated values for several soil
characteristics and features that affect bhehavior of
soils in engineering uses. These estimates are given for
each major horizon, at the depths indicated, in the
representative profile of each soil. The estimates are
based on field observations and on test data for these
and similar soils.

Permeability is estimated on the basis of known re-
lationships between the soil characteristics observed in
the field—particularly soil structure, porosity, and
gradation or texturethat influence the downward
movement of water in the soil, The estimates are for
water movement in a vertical direction when the soil
is saturated. Not considered in the estimates are lateral
seepage or such transient scil features as plowpans
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and surface crusts. Permeabhility of the soil is an im-
portant factor to be considered in the planning and
design of drainage systems, in evaluating the potential

‘of soils for septic tank systems and other waste dis-

posal systems, and in many other aspects of land use
and management,

Available water eapueity is rated on the basis of soil
characteristics that influence the ability of the soil to
hold water and make it available to plants. Important
characteristics are content of organic matter, soil tex-
ture, and soil structure. Shallow-rooted plants are not
likely to use the available water from the deeper soil
horizons. Available water capacity is an important
factor in the choice of plants or erops to be grown and
in the design of irrigation systems,

Soil reaction is expressed as range in pH values. The
range in pH of each major horizon is based on many
field checks, For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important
in selecting the crops and ornamental plants or other
plants to be grown, in evaluating soil amendments for
fertility and stabilization, and in evaluating the cor-
rosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at
25° C. Estimates are based on field and laboratory
measurements at representative sites of the nonirri-
gated soils. The salinity of individual irrigated fields is
largely affected by the quality of the irrigation water
and the irrigation practices, Hence, the salinity of
individual fields can differ greatly from the value given
in table 10. Salinity affects the suitability of a soil for
crop production, its stability when used as a construe-
tion material, and its potential to corrode metal and
concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements
of the swelling of undisturbed clods were made for
many soils. For others it was estimated on the basis of
the kind of clay and on measurements of similar soils.
Size of imposed loadings and the magnitude of changes
in soil moisture content are also important factors that
influence the swelling of soils. Shrinking and swelling
of some soils can cause damage to building foundations,
basement walls, roads, and other structures unless
special designs are used. A high shrink-swell potential
indicates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Risk of corrosion, as used in table 10, is the potential
soil-induced chemical action that dissolves or weakens
uncoated steel or concrete. The rate of corrosion of un-
coated steel is related to soil moisture, particle-size
distribution, total acidity, and electrical conductivity
of the soil material. The rating of soils for corrosivity
to concrete is based mainly on the sulfate content, soil
texture, and acidity. Protective measures for steel or
more resistant concrete help to avoid or minimize dam-
age resulting from corrosion. Installations of steel that
intersect soil boundaries or soil horizons are more sus-
ceptible to corrosion than installations entirely within
one kind of soil or within one soil horizon.

E'rosion fuctors are used to predict the amount of
erosion that will result from specific kinds of land
treatment. The soil erodibility factor (K) is a measure
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TABLE 9.—Engineering

[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated. When the estimated
the classification in the

Classification
S::ig:;:: and Depth USDA texture
Unified AASHTO
In
Alama:
Aa ___ ——— ——— 0-3 Loam ___________ NS — " { S 0] 5 ' § ] A4
3-58 | Bilty clay loam, c]az.r luam. silt loam ———____| CL A-6
58-69 | Silt loam, loam, clay loam —————__________| CL-ML, CL A—4 A6
A];lc]‘ll):
AN:
Ancho part oo -7 LOAM ccmacnnicacaicsnnnniiessinuns) OL~ML: ML A4
T-60 | Clay loam, silty clay loam CL A-6, AT
Penascopart 0-12 | Cobbly loam ____ SM-SC, SC A-4, A-C
1207 Indurabed: cooo oo cia sl e e T T
17-30 | Cemented ________ Semes e e e T e
Atoka:
AEX B o e e e 0-12 | Loam, silt loam . ________________ CL-ML A-4
12-28 | Clay loam, loam —_——___________________| C[-ML, CL A4, A-6
BB TRANTATO i i e e A o g e . ot
Balmorhea:
B BH e e o s 0=19 |- Eoam oo e e ey W
19-40 | Silty clay loam, el&y —omeooooooeo gh_lél}lf Gk i::; A
40-60 | Clay loam, silty clay leam, silty clay ————-_| CL, CH AT
Bl;'rinn:
BE:
Berino part oo 0-6 Fine sandy loam . ____________________ SM A-2 A4
6-60 | Sandy clay loam —— . ___________| SC, SM-SC, CI. | A-6, A4
Cacioue part . oo o 0-16 | Fine sand ________ SM A-2
16-29 | Sandy clay Bam e gsC A-2, A-8
29 | Indurated e T e R i S e iy
Lt
Berinopart ... 0-6 | Sandy elay loam ________________________| 8C, SM-SC, CL. | A-6, A-4
6-80 | Sandy clay 108M oo 8C, SM-SC, CL | A-6, A4
Pinitars PAMt o mceummmmsinn 0=50 | Toamny Ao BAN: <o s SM A-2
Bigetiy:
BoA, BgB 01t | Toai: cocunncs - --| CL~-ML A-14
11-60 | Silty clay loam, clay Ioam, loam __________| CL-ML, ML A4, A-6
B s e el 0-11 | leam _______ . __ — | i, g A-4
11-60 | Silty clay loam, clay loam, loam __________ CL-ML, ML A-4, A-6
1gp;
Bigetty part 0-11 | Loam MR ) K | ;) () A-4
11-60 Sl]ty clay lna.m, clay loam, loam __________ CL-ML, ML A-4, A-6
Pecogparh oo onp oo 0-9 | Silty clay loam _____ i CH, CL A-T,A-6
9-60 | Clay, silty clay, silty clay loam ———_______| CL, CH A6, A-T
Cl.;ui:vo]and:
A
Cuevoland part . 028 | LRI oo e a e o ML A-q
26-60 | Clay loam —_____ -----| CL, CL-ML A-6,A-4
Aneho: pirh:conc oo s 0T | lommae e o CI-ML A4
7-60 | Clay loam, silty clay loam S AR CL A-8, A-T
Pena part oo 0-18 | Cobbly loam - _______________________| SM, ML A-4
18-30 | Cobbly sandy clay loam, very gravelly GC, SM-SC, 8C | A-2, A,
clay loam. A-6
30-60 | Very cobbly loam, very gravelly loam _____| GM A—A. A-2,
—4
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properties and classifications

ranges of gradation and Atterberg limits extend a marginal amount across classification houndaries (1 Lo 2 percentage points),
marginal zone hag been omitted]

Frag-
ments
> 3
inches

Pot

(=1L =]

e e

— e

[=1— =L =]

= oo

oo o9

oo Qo

oD 99

10-40
25-55

35-T5

107

Percentage passing sieve number—
Liquid limit Plasticity index
4 10 40 200
(4.7 mm) (2.0 mm) (0,42 mm) (0,074 mm)
Pet

100 100 95-100 70-80 20-30 NP-10
100 100 95-100 75-95 30-40 10-156
100 100 85-100 76-90 20-30 B5-15
100 100 95-100 70-95 25-35 5=10
100 100 95-100 80-95 3045 10-20
80-90 T0-80 60-70 40-50 25-36 b5-15
100 100 90-100 60-75 20-30 B-10
100 100 90-100 T0-80 20-30 5-15
90-100 80-100 70-100 60-85 20-40 5-20
90100 80-100 70-100 60-100 40-55 20-30
90100 80-100 70-100 B0-100 40-60 20-40
95-100 95-100 60-95 LT ) T C T INP
95-100 95-100 66-80 35-56 20-35 b-1b6
100 100 50-80 15-30 | NP
90-100 85-100 65-90 30-560 20-36 10-15
95-100 95-100 65-80 35-56 20-35 5-15
95-100 95-100 65-80 3500 20-36 b-15
100 100 T0-95 15-25 - NP
100 100 R]5-90 60-90 20-30 5-10
100 100 85-100 80-95 25-40 b6-1b
100 100 85-00 60-90 20-30 5-10
100 100 85-100 80-95 25-40 5-15
100 100 85-90 60-90 20-80 =10
100 100 85-100 80-95 25-40 b-15
100 95-100 90-100 80-95 30-66 15-36
100 95-100 90-100 80-95 35-65 2040

100 100 85-95 60=T5 <30 NP-5
05-100 95-100 90-100 76-86 25-35 b-1b
100 100 95-100 70-95 25-35 5=10
100 100 95-100 8095 30-45 10-20

75-8b T0-80 60-T0 45-0b <30 NP-5
b6-TH 50-T0 35-65 30-45 25-35 0-156

40-75 35-70 30-65 20-50 <30 NP-5
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TABLE 9.—Engineering propertics

Classification
Soil name and —
map symbol Depth USDA Llexture
Unified AASHTO
In
Deama:
oy 0-15 | Cobbly 1 GM, ML
Deama part - cceeeeceeme e -1 obbly loam i iM, A-4
15 | Unweathered bedrock — oo e e e e
Rock outerop part.
1DR:
Deama part - 0-15 | Cobbly loam . .| GM, ML A4
16 | Unweathered bedvoek Voo
Remunda part —eeeeoo 0-3 L i e el e O e T ML, CIL-ML A4
3-60 | Clay loam, ¢lay oo oeeeeeeeee| €Ly CH AT
Dune land:
Du.
Ector:
e
Fetor part . 0-14 | Cobbly loam __________ GC, s8C A-2
14| Oaweathered bedroel oo wooocpv e Dl Sl S sl e
Rock outerop part,
' EcD:
Botor part oo aran o sa 0-14 | Cobbly loam _________ | GG, 8C A-2
14-30 | Unweathered bedroeck ————________ - a5 TSP i et
Rock outerop part.
Faskin:
Pl ccsines s S e i o b e i 0-18 | Fine sandy, loamy fine sand ——____________| SM ) A-2
18-60 | Sandy clay loam, clay loam —cevceeceec...| SC, SM-SC,CL, | A-4, A-6
CL-ML
LEM -
Fagkin part e 0-18 | Fine sand, loamy finesand _______________ SM L,
18-60 | Sandy clay loam, cley loam e ___| SC, SM-SC,CL, | A-4, A-6
CL-ML
Malstrom part - 0-25 | Joamy finegand . .- |SM A-2
25-60 | Loam, fine sandy loam —__________________ SM, SM-SC, ML, | A-2, A4
CL-ML
1 r:
Faskinpart - 0-8 | Sandy clay 10am e SC, SM-SC, CL A-4, A6
8-60 | Sandy clay loam, clay loam ——————_________| SC,SM-8C,CL, | A-4, A-6
CL-ML
Roswell DAt cee e, 0-88 | Loamy finesand ____ | SM A-2
Gahaldon:
=D
Gabaldon part — e 0-60 | Silt loam, silty clay loam _ _______________| ML A-4, A6
Dev part - 0-60 | Gravelly loam _____ GC A-2
Glendale:
[T S S P W RS S eps 0-16 | Fine sandy loam . _____________________ SM A4
16-60 | Loam, silt loam, clay loam, silty clay loam__| CL A6
T [ S S 0-16 | Loam oo | CLL A6
16-60 | Loam, silt loam, clay loam ——eeeeeee_—__| CL A-6
Holloman: -
S 0=18 | Lomm | ML, CL-ML.CL: | A-4,A-§
16 | 'GYPHIM . - s s e, e s it
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Prigs Percentage passing sieve number—
ments Liquid limit Plasticity index
S 4 10 40 200
Aneline (4.7 mm) (2.0 mm) (0.42 mm) (0.074 mm)
Pet Pet
30-50 60-80 676 50-75 40-60 25-40 NP-10
80-50 B60-80 55-75 50-76 40-60 25-40 NP-10
0 100 100 85-95 60-75 25-85 b-10
0 100 100 90-100 75-95 40-55 16-26
95 50 45-70 40-65 35-50 20-35 26-36 10-15
25-50 45-70 40-65 35-50 20-86 25-35 10-16
0 100 100 70-900 95-85 | NP
0 100 100 85-100 35-70 20-40 5-20
0 100 100 T0-90 2536 [ __ NP
0 100 100 85-100 35-70 20-40 5-20
0 100 100 T0-80 i | T T NP
0 05-100 90-100 65-85 25-h6 NP-10
0 100 100 A5-85 85-65 20-35 5-16
0 100 100 85-100 35-T0 20-40 =20
0 100 95-100 T0-95 L T M (R ———— NP
0 95-100 95-100 90-100 80-90 3040 b-15
0-10 40-56 35-50 35-45 20-36 30-40 10-20
0 95-100 95-100 76-86 40-50 20-30 NP-5
0 100 100 80-95 75-90 3040 16-26
0 100 100 80-95 75-90 30-40 165-25
0 100 100 80-95 T5-90 30-40 15-25
0 100 100 85-95 55-70 20-36 NP-16
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TABLE 9.—Engineering properties
Classification
Sl name and Depth USDA texture
map symbol o .
Unified AASHTO
In
Hglloman:
'El;':'llurnan 1715 A 0-6 B0, - isnesasanipanin e --| ML,CL-ML,CL | A-4, A-8
6 | Gypsum —__ SR IR A SRt ————— e ——
Gypsum land part.
Holloman thick solum part ______ 09 | LOBM ciiseusiiaan s o | MECL-MTL CL A-4, A-6
9 | Gypsum FIE e ———
' :
Holloman part —______________ 0-6 | Loam _____ s ---| ML,CL-ML,CL | A-4, A-6
6 Gypsum e et b e N L
Gypsum land part.
Holloman thick solum part _____ 0-9 Loam R iy ——| ML, CL-ML,CL | A-4 A-6
9 Gypsum ISR S R ISP sie o et |
1 HSE: .
Hollomian part 0-8 Toam _____ L ---| ML, CL-ML,CL | A-4, A-8
8 | Gypsum = P |
Gypsum land part.
Ima:
IM —c—— o - 0-8 Fine sandy loam ———____________________| 8M A-2 A4
B-60 | Fine sandy loam, sandy loam ———._._______| SM A-2, A4
Jal:
B = 0-12 | Fine sandy loam —_______________________| SM, ML
12-60 | Loam, clay loam ———_____________________| ML A-d, A-6
Kimbrough:
Km o i 0-11 | Gravelly loam ___ ______________________ GM, ML A-2, A4
1Y |Indurated: —. .- .. o AT SN IS S
1 Ks:
Kimbrough part ______________ 0-11 | Gravelly fine sandy loam . ___| GM, SM A-2, i\—*i.
11 | Indurated P —— AR | | e
Sharvana part . 0-6 Fine sandy loam N -| SM, SM-SC A-2, A1
6-16 | Sandy clay loam ——e________~ | §C,'CL,CL-ML, A4, A6
SM-SC
16-20 | Indurated ____________ g #y = | |
Kt
Kimbrough part __ 0-11 | Gravelly fine sandy loam ——_______ GM, SM A-JE. 1A—4.
1L Indueitid ccouenaunenmaenu sl s ce ) R
Stégall park oo oo 0-3 I USSR I o A6
3-35 | Clay leam, clay ——_____________ CL,CH A6, A-T
35-08 | Indurated "ot o e e e P T e Lt g e
Slaughter part . ___________ 0-3 ORI - e e e e CL A-f
3-14 | Clay loam, elay ——__________________ CL A-6, A-T
14-24 | Indurated —_________ | o i
Ltazt:ler:
r:
Lozier vart —eeo oo 0-13 | Cobbly loam —_____________________ GC, 8C A-2
13 | Unweathered bedrock — _______________ el e
Reakor pavt oo o _____ 0-17 | Loam __________ Siies U o e CL-ML, CL A4 A6
17-65 | Clay loam, loam, silty clay loam —_________ CL-ML, CL A-4, A-6
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Percentage passing sieve number—

Frag-
ments Liguid limit Plasticity index
.>h3 4 10 40 200
inches (4.7 mm) (2.0 mm) (0.42 mm) {0.074 mm)
Pet Pet
0 100 100 86-95 55175 20-35 NP-15
0 100 100 85-95 5575 20-35 NP-15
0 100 100 85-95 55176 20-35 NP-15
0 100 100 85-05 55-175 20-35 NP-15
0 100 100 85-95 55-176 20-85 NP-15
0 90-100 85-100 75-100 25-50 <30 NP-5
0 00-100 85-100 75-100 25-50 <30 NP-5
0 100 100 75-90 TOE ) e NP
0 85-100 80-100 70-95 50-76 35-45 5-15
0-10 55-80 50-75 40-T0 30-55 <30 NP-5
0-10 p5-80 50-75 85-65 20-45 <25 NP-b
0 100 100 70-95 30-50 15-25 NP-5
0 100 100 70-95 35-60 20-35 5-20
0-10 55-80 5075 35-65 20-45 <25 NP-6
0 100 95-100 85-100 55-80 30-40 10-20
0 100 95-100 90100 80-90 35-60 15-30
0 100 100 85-100 5575 30-40 10-20
0 95-100 95-100 90-100 65-90 35-50 20-30
25-50 45-70 40-65 85-50 20-36 2535 10-15
0 100 100 90-100 60-85 20-30 5-15
0 100 100 90-100 75-90 25-35 5-15
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TABLE 9.—Engineering properties
Classification
Soil name and
map symbol Depth USDA texture .
Unified AASHTO
In
Lo’zli_er:
r'f‘encee part . 0-9 | Cobbly leam ——____.__________ . |&GM A_]_._ihg_
L A RS RES SSOR N | .- S
L — 0-13 | Cobbly loam GC, 5C A-2
LN S 18 | Unweathered bedrock | YWY A= e |
Tencee part o 0-9 | Cobblyloam ——eoeee | gM A—l._i.—E.
9 | Indurated —____ i | R |
Pajarito:
alaa...._-___.._.._____-_-_-_____.__.-_ 0-3 | Loamy finesand ———___________________|gsM A2
3-46 | Fine sandy loam, sandy loam ____________ sM A-2, A4
46-60 | Finc sandy loam, sandy loam ____________ SM, ML A-d
' Pb: ,
Pajarito part . ____________ 0-5 | Finesandyloam —______________________ | syM A-2,A4
5-46 | Fine sandy loam, sandy loam _____________ SM A-2, A-4
46-60 | Fine sandy loam, sandy loam ____ —| SM, ML sud
Pintura part coeca s 0-60 | Loamy fine sand _____ M A-2
Pecos: i
Pe S Sl - 0-9 | Silty clay loam _. S ~—=| 'CH, CL A-T. A-8
9-60 | Clay, silty clay, silty clay loam ___________ CL, CH A=6, A-T
PEA, PGB — 0-9 | Silty elay leam . _______________ CH, CL A-T,A-8
9-60 | Clay, silty clay, silty clay loam ___________ CL,CH A-6, A-T7
PH: 4
Pecospart ———.______________ e 0-9 | Silty elay loam _ m CH,CL A-T, A6
9-60 | Clay, silty clay, silty clay loam _______ . _ CL,CH A-6, A-T
Dewpavk: oo oo 0-60 | Gravelly loam _________ __________ GC A-2
Pena:
1PK;
Pana parb-ooon oo 0-9 Grnvell_\i, OB i o i e SM, ML A-4
8-60 | Very cobbly loam, very gravelly loam _____| GM A-1, A-2,
A4
Penascopart —_________ 012 | Cobbly 108 wunano e cvn sy o SM-SC, 8SC A4, A-G
11T | INBORAEOH, | mpcccciccc s TS| TR TR, e s sy e
SO0 | ORI et e e _
Pe;nil-m:
PL:
Penasco part ____________ 0-12 | Cobbly loamd oo .| SM-SC,SC A4, A-p
12-17 | Indurated _______ SO s A fime |
17-30 | Cemented ——— e e e e
Ancho part oo 0 0-7 ORI - e s o o ) CL-ML, ML A4
7-60 | Clay loam, silty clay loam —_______________| oL A-6, A-7
PPN h
Penasco part e ____ 0-12 | Cobbly loam - e -—| 8M-8C, SC A4, A8
12-17 | Indurated: woeoeacccoao oo SRS e A ey |
1730 | Cemented . ________ "~ e e e
Gabaldon part ________________ 0-60 | Silt loam, silty clay loam —_______________ ML A-4,A-6
Reakor:
e R - | 0-12 | Sandy loam —_.________ —————— 1 T A-2, A4
12-656 | Clay loam, loam, silty clay loam —_________ CL-ML, CL A-4, A-6
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e e

oo

Frayg-
ments e ——
p 4
inches (4.7 mm)
Pet
26-45 G0-T5
25-560 45-70
2546 60-75
0 100
0 90-100
0 90-100
0 100
0 90-100
0 90-100
0 100
0 100
0 100
0 100
0 100
0 100
0 100
0-10 40-55
1040 75-85
85-75 40-75
26-35 80-90

e el

e s s mm e ———————

Percentage passing sieve number—

Liquid limit

113

Plasticity index

10 200
(2.0 mm) (0.42 mm) {0.074 mm)
Pet
56-70 356-65 20-b0 <30 NP-5
40-6b 35-50 2035 25-356 10-156
55-T0 a5-60 20-50 <30 NP-b
100 85100 25-36 | ___ et S NP
85100 60-100 3045 |_________________ NP
85-100 G095 35-55 20-25 NP-5
100 8&5-100 30-45 N NP
85-100 60-100 30-456 |_________ NP
85-100 60-95 35-5b 20-2b NP-5
100 T0-95 1-2 | e NP
95-100 90-100 BO-95 30-55 15-35
95-100 20-100 80-95 3665 20-40
95-100 an-100 B0-95 30-55 15-35
95-100 90-100 R0-95 35-65 20-40
95-100 90-100 80-95 30-56 15-35
95-100 90-100 R0-95 35-65 20-40
356-b60 3546 20-35 30-40 10-20
T0-80 6070 45-55 <30 NP-5
y 35-T0 30-65 20-50 <30 NP-5
T0-80 80-T0 40-50 25-85 5-16
T0-80 60-T0 40-50 25-35 5-16
100 95-100 T0-95 25-35 5-10
100 95-100 80-95 30-45 10-20
T0-80 B0-70 40-50 25-35 5-1b
95-100 90-100 80-90 30-40 5-1b
100 60-80 30-50 15-30 NP-5
100 90-100 75-90 25-35 5-156
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TABLE 9.—Engineering properties
Classification
Soil name and
map symbol Depth USDA texture
Unified AASHTO
In
Reakor:
ReA, ReB, RF ____________________ 0-17 VY i i s o b A --| CL-ML, CL: A-4, A-6
17-65 | Clay loam, loam, silty clay loam —_________ CL-ML, CL A-4, A-6
Reakor gravelly subsoil variant:
R e ittt b i e e B I 6 07T PP PSS CL-ML A-4
11-31 | Clay loam, loam comeeoee oo | €L, CL-ML A-4, A-6
31-60 | Gravelly clay loam, very gravelly Glf-GC. GC A-2, A4,
clay loam, A-6
Rgaki_?r:
RH:
Reakorpart .. ... .. ___ 0-17 1 | S OVOURURUR L o) F= | § P o) 7 A-4, A-6
17-65 | Clay loam, loam, silty clay loam __________ CL-ML, CL A4 A6
Pecospart woeee . . 0-9 | Silty clay loam _________________________| CH,CL A-T, A-B
9-60 | Clay, silty clay, silty clay loam ——veeeeo-..| CL,CH A-8, A-7
LRI
Realkor part oo s BT LA e creeo s e o CI-MI, CL A-4,A-6
17-65 | Clay loam, loam, silty elay loam —_________ CL-ML, CL A-4, A-§
Mo PR s comana g 0-9 | Gravelly loam _— — CM,GM-GC.8M | A1, A-2
D |Enddbed i o e .
eves:
A e e 0-7 Leam __________ o] CL-ML A-d
T-31 | Clay 108M oo CL-ML, CL A-d, A-8
31-40 B s s e = [
AR |iawdomn o s e e e CL, C1-ML A-6, A4
‘ Rll.%: 0-7 Lo CL-ML A
BEVER PRTE. L S S SR WA SRR i
73l |Clay loam oo . = | CL-ML,CL A-4, A6
=401 | VPR e S e R e s e i e i e e [ R
40-79 ELTAET ! R —————, [ . ¥ g A-6, A-4
Holloman part —_______________ 0-6 | Loam —oeemee . _______.| MLCL-ML,CL | A-4, A-6
6 e g S P O O O S N S LT M —
Holloman thick solum part _____ 016 | Loamty .. | ML, CL-MI.CL | A4, A-G
16 | GypPSUM e | e |
Hemunda:
1RM;
Remunda part _ I—— 0-3 Loam ________________ o ___..| ML, CL-ML A-4
860 |Clay loam ________ ____________ . _...| CLCH A-T
PENaseo ATt - ccoccacmnnmnnaine 0-12 | Cobbly loam e SM-SC, 5C A-4, A-6
12-17 | Indorated: . —oocco v o oo o e e e
17-30 | Cemented ___________ i e i
Roswell :
! Rn:
Roswell part . ________ ______ 088 (Finesand . . ________|SM A-2
Jalmar part - __ Lo ar et 0-32 | Finesand ———__________________________| SM SP-SM A-2
32-64 | Sandy clay loam oo SC A-2 A-6
Russler:
et 0-7 | Silly clay loam _________________________| CL,CL-ML A4, A-6
7-22 lay loam, silty elay loam —_____________ | CL A-4, A-6,
A-T
22 | "Weatheréd bedroek vevccanccrccncaaa oo e cw e e s
Shanta
I ¢ e s i e 0-3 |Siteamy oo noo e ML, CI-ML A-d
3-60 | Clay loam, silty clay loam, silt loam ———____| CL A-6
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P Percentage passing sieve number—
";?“53 Liquid limit Plasticity index
R, 4 10 40 200
e (4.7 mm) (2.0 mm) (0.42 mm) (0,074 mm)
Pet Pat
0 100 100 90-100 60-85 20-30 5-15
0 100 100 90-100 75-90 25-35 5-15
0 100 100 90-100 60-75 20-30 5-10
0 100 100 90-100 70-90 25-85 5-16
10-20 15-65 10-65 10-60 5-45 25-35 5-15
0 100 100 90-100 60-85 20-30 5-15
0 100 100 90-100 75-90 25-35 5-16
0 100 95-100 90-100 B80-95 30-55 15-35
0 100 95-100 90-100 80-95 35-65 20-40
0 100 100 90-100 60-85 20-30 5-15
0 100 100 90-100 75-90 25-35 5-156
0-25 50-70 45-65 30-55 15-35 <30 NP-5
0 100 100 90-100 60-75 20-80 =10
0 100 100 85-100 60-80 20-30 5-15
TR 2 10 | wo | 90-100 | 6080 | 25-85 | 5-16
0 100 100 90-100 60-75 20-30 5-10
0 100 100 85-100 60-80 20-30 5-15
““““ o T o | T T [T T e0c100 | T T T  60s0 | TTTTTeE-35 5-16
0 100 100 85-95 55-75 20-35 NP-15
0 100 100 85-95 55-75 20-35 NP-15
0 100 100 85-95 60-T5 95-35 5-10
0 100 100 90-100 75-95 40-55 15-25
25-85 80-90 T0-80 60-T70 40-50 25-35 5-15
0 100 95-100 70-95 1080 b NP
0 100 95-100 95100 T T IS NI S NP
0 100 95-100 45-100 265-45 20-35 10-20
0 100 100 90-100 65-95 25-35 5-15
0 100 100 95-100 75-85 80-45 10-20
0 100 100 85-100 60-90 25-35 5-10
0 100 100 90-100 70-85 30-40 15-25
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TABLE 9. Engincering properties

Classification
Soil name and
map symbol Depth USDA texture
Unified AASHTO
In
Simona:
e e e e .| 0-10 | Fine sandy loam ________________________ M A-4
10-13 | Fine sandy loam, sandy loam, gravelly SM A-2 A4
fine sandy loam.
13 | Indurated ________________ _ e e e
Sotim
Sl e 0-7 VgL R UL E D T e S M A4
7-70 | Clay loam, loam .. _________________ CL-ML, CL A-4,A-6
Tencee
T s rr e et 0~2 | Gravelly sandy loam o ____________ GM, SM A-1,A-2
9 INGMERII - s i issmenist e S s coa = R
T e i ot 0-9 | Cobbly oam ______ __ _  _ _____________ GM, SM A-1, A-2,
)
9 Inderated e i e e L e
T 0-0 | Gravelly 1 A-1, A-2
TAN0ee PAIY: o i mnm i, ravelly loam ____ ———— e | 2 -1, A-
pe 9 Indhiented oo o ] e T
Upton part ___ i | 0-13 | Gravelly loam oo OL. GG, 80 A-d4, A6
sl R0 OS] S et oSO g
178
Tencee part ———_____________ 0-9 | Gravelly fine sandy loam —________________ GM, SM A-1, A-2
9 Indurated . R B S D TS W) DU e e Y et et
Sotimpart ___________________ 0-7 | Fine sandy loam ____ _  _____________ M A4
T=10 | Clay loam; loam: oo o 7 CL-ML, CL A-4, A-6
Torriorthents:
TOF oo gl D-8% | Variable e
Upton:
?Uﬁ:
Uyton part —coeo - - 0-13 | Gravelly loam ______________________ _ | CL,GC. 8C A-4, A-6
13-22 | Cemented - ___________ | "t - |
Atoka part ___________________ 0-12 | Loam, silt loam __ R e e L CL-ML
12-28 | Clay loam, loam —_.________________ CL-ML. CL A-4 A-6
28 | Indurated _____________________ et S e T T S e
Vinton:
VG
Vintoripart e oo 0-60 | Loamy finesand -_______________________| 8M A-2
Glendale part _________________ 0-16 | Fine sandy loamn ... SM A4
16-60 m, silt loam, clay loam _______________| CL A-6

! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

* Nonplastie.

of the susceptibility of the soil to erosion by water.
Soils having the highest K values are the most erodible.
The soil-loss tolerance factor (T) is the maximum
measured in tons per acre per
year, whether from rainfall or wind, that may occur
without reducing crop production or environmental

rate of soil erosion,

quality.

Wind erodibility groups are used to predict the sus-
ceptibility of soils to blowing and to predict the amount
of soil lost by blowing. The groups consist of soils that

have similar properties that affect soil blowing, prin-
cipally those that determine the stability of aggregates
that resist breakdown by tillage and abrasion by wind.
Among properties of soils that affect their placement
in wind erodibility groups are texture, organic matter
content, content of ealcium ecarbonate, soil moisture,
mineralogical composition, susceptibilty to frost action,
and size and stahility of aggregates. The wind erodi-
bility group number indicates the relative susce tibility
of soils to soil blowing. Soils that are most sull;

ject to
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Percentage passing sieve number—

Frag-
m}en;s Liquid limit Plasticity index
. 4 10 40 200
inches
(4.7 mm) (2.0 mm) (0.42 mm) (0.074 mm)
Pet Pet
0 100 100 00-100 3660 | NP
0-5 T0-100 65-100 50-100 20-50 i NP
0 95-100 95-100 65-85 36-50 <30 NP-5
0 95-100 95-100 80-100 60-80 20-40 5-15
0-25 50-70 45-66 30-56 15-36 <30 NP-6
25-45 60-TH 55-70 35-65 20-50 <30 NP-5
0-25 50-T0 45-65 30-556 15-35 <30 NP-6
0-2 65-80 60-75 56-70 356-05 25-35 10-15
025 50-70 45-66 30-56 15-36 <30 NP-6
0 95-100 95-100 65-85 35-50 <30 NP-5
0 95-100 95-100 80-100 60-80 2040 5-16
0-2 65-85 60-T56 H6-70 35-56 25-35 10-156
0 100 100 90-100 B0-Tb 20-30 5-10
0 100 100 90-100 70-80 20-30 5-16
0 95-100 95-100 70-00 102 T e NP
0 95-100 95-100 76-85 40-50 20-30 NP-5
0 100 100 80-95 75-90 30-40 15-25

behavior of the whole mapping unit.

soil blowing are in group 1; those progressively less
subject to soil blowing are in groups 2 through 7; and
soils in group 8 are usually not subject to soil blowing.

Soil and water features

Features that relate to runoff or infiltration of water,
to flooding, to grading and excavation, and to subsi-
dence and frost action of each soil are indicated in
table 11. This information is helpful in planning land
uses and engineering projects that are likely to be

affected by the amount of runoff from watersheds, by
flooding and a seasonal high water table, by the
presence of bedrock or a cemented pan in the upper 5

or 6 feet of the soil, by subsidence, or by frost action.
Huydrologic groups are used to estimate runoff after

rainfall. Soil properties that influence the minimum
rate of infiltration into the bare soil after prolonged
wetting are depth to a water table, water intake rate
and permeability after prolonged wettmg-. and depth
to layers of slowly or very slowly permeable soil. The
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. Available
Soil name and map symbol Depth Permeability water Soil reaction Salinity
capacity
In Infhr Infin »H Mmhos/em
at 257 C.
Alama:
PRE o i e A e e R S R M T R T 0-3 0.6-2.0 0.16-0.21 T4-84 <2
3-58 0.2-0.6 0.19-0.21 7.4-8.4 <2
58-69 0.2-2.0 0.16-0.21 T.0-8.4 <2
Ancho:
AN
Ancho part - Erere— e e e T 0-7 0.2-0.6 0.19-0.21 7.4-8.4 <9
7-60 0.2-0.6 0.19-0.21 T.4-84 <2
Penasco part — . __________ SR I lg—ﬁ 0.6-2.0 0.18-0.15 7.9-8.4 <2
TR ) G (S e s PR ns e
Atoka:
AR AN s s i B T R LT e = 0-12 0.6-2.0 0.16-0.18 T.4-8.4 2-4
12-33 0.6-2.0 0.19-0.21 7.9-8.4 2-4
Balmorhea:
Bl B mesms e e e s s e 0-19 0.6-2.0 0,05-0.18 7.9-84 4-16
19-40 0.2-0.6 0.05-0.18 6.6-8.4 4-16
40-60 0.2-0.6 0.04-0.18 T.9-8.4 4-16
Berino:
! BE:
Berino part —__..__ R 0-6 2.0-6.0 0.10-0.18 6.6-7.8 <2
6-60 0.6-2.0 0.13-0.17 T.4-8.4 24
Corigue part oo ono s e s o 0-16 6.0-20 0.05-0.08 7.4-7.8 <2
16—%3 0.6-2.0 0.14-0.16 T.4-8.4 <2
! Bf:
Heding part coccee coramuasmusnapsno ey 0-6 0.6-2.0 0,13-0.17 7.4-8.4 <2
6-60 0.6-2.0 0.13-0.17 T.4-8.4 2.4
Pintura part ___________ 0-60 6.0-20 0.05-0.08 6.6-7.8 <2
Bigetty
B, B oo rm s s e e e L 0-11 0.6-2.0 0.16-0.21 T.9-8.4 2-4
11-60 0.2-0.6 0.19-0.21 T9-84 2-4
Bl s e s e e e 0-11 0.6-2.0 0.07-0,13 7984 4-16
11-60 0.2-0.6 0.07-0.13 T.9-84 4-16
LBP:
Bigetty part i =c R S 0-11 0.6-2.0 0.16-0.21 T.9-84 LA
11-60 0.2-0.6 0.19-0.21 7.9-84 2-4
POCOS DAL e e e 0-5 0,06-0.2 0.12-0.20 7.0-84 2-4
9-60 <0.06 0.10-0.18 7.9-84 2-4
Cuevoland:
1CA:
Cuevoland part ... T SO 0-26 0.6-2.0 0.16-0,18 T.4-8.4 <2
2664 0.6-2.0 0.16-0,18 7.9-9.0 <2
Aneho Ppart oo e e E 0-7 0.2-0.6 0.19-0.21 7.4-8.4 <2
T-60 0.2-0.6 0.19-0.21 T4-84 <2
Pana-parh oo e s = 0-18 0.6-2.0 0.11-0.14 7.4-8.4 <2
18-30 0.6-2.0 0.05-0.08 T9-84 2-4
30-60 0.6-2.0 0.03-0.08 T.9-84 2-4

TARLE 10.—Physical and chemical
[Dashes indicate data were not available. The symbol < means less than; > means greater than. The
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TABLE 10.—Physical and chemical

i Available
Soil name and map symbol Depth | Permeability water Soil reaction Salinity
capacity
In Infhr Infin »H Mmgfgn
DE%ma.:
a:
Deama payt - i U—ig 0.6-2.0 0.10-0.12 74-84 <2
Rock outerop part.
1DR:
Deama part o TN ﬂ—ig 0.6-2.0 0.10-0.12 T4-8.4 <2
Remunde: payt oo oro s s 0-3 0.6-2.0 0.16-0,18 6.6-7.8 <2
3-60 0.06-0.2 0.15-0.17 6.6-7.8 <2
Dune land:
Du.
Ector:
LEeC:
Ector part —— 2) D—%i 0.6-2.0 0.06-0.12 7.9-84 <2
Rock outerop part.
1 EcD:
Beétor pard cocnrgnsr s - ﬂ-ii 0.6-2.0 0.06-0.12 7.9-8.4 <2
Rock outerop part,
Faskin:
B e e e 0-18 2.0-6.0 0.10-0,15 7.4-7T8 <2
18-60 0.6-2.0 0.12-0.18 T.4-84 <2
1FM:
FEEKIN DETG. oo o e | 0-18 2,0-6.0 0.10-0.15 7.4-7.8 <2
18-60 0.6-2.0 0.12-0.18 T4-84 <2
Malstrom part 0-26 6.0-20 0.08-0.10 T4-84 <2
26-60 2.0-6.0 0.10-0.14 8.5-9.0 2-4
? Fr:
Fagkin part 35 0-8 0.6-2.0 0.14-0.16 7.4-7.8 <2
8-60 0.6-2.0 0.12-0.18 T.4-84 2
Roawelliparb = canooa o oin e s an o 0-88 6.0-20 0.05-0.07 6.6-7.3 <2
Gabaldon:
1GD:
Gabdldon v s o o 0-60 0.8-2.0 0.16-0.20 T4-84 <2
Dev part - s 060 2.0-6.0 0.03-0.10 T.0-84 <2
Glendale:
B i bl e e e i e — 0-16 0.6-2.0 0.13-0.15 T9-84 2-4
16-A0 0.2-0.6 0.16-0.21 T.9-84 24
T T RO | 0-16 0.2-0.6 0.16-0.21 7.9-84 2-4
16-60 0.2-0.6 0.16-0.21 7.9-8.4 24
Holloman:
Ho o e e——— D—ig 0.6-2.0 0.12-0.14 7484 4-16
*Hp:
Holloman part .. ________ __ 0-2 0.6-2.0 0.12-0.14 T4-84 4-16
Gypsum land part.
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TABLE 10,—Physical and chemical
Available
Soil name and map symhaol Depth Permeability water Soil reaction Salinity
capacity .
In Infhr Infin oH Mmhos/em
at £5° C.
Holloman:
X Hﬁ”
olloman thick solum part — B—g 0.6-2.0 0.12-0.14 7.4-8.4 4-16
Holloman part —________________________________ 0-¢ 0.6-2.0 0.12-0.14 1.4-8.4 4-16
Gypsum land part.
Holloman thick solum part ___ ¥ ﬁ-g 0.6-2.0 0.12-0.14 T.4-8.4 4-16
L HSE:
Holloman part — o 0—3 0.6-2.0 0.12-0.14 T.4-8.4 4-16
Gypsum land partL.
Ima:
I e 0-8 2,0-6.0 0.11-0.15 T.4-84 <2
860 2.0-6.0 0.11-0.15 T4-84 <2
Jal:
S T 0-9 0.6-6.0 0.13-0.16 7.9-84 <2
9-60 0.6-2.0 0.10-0.14 8.5-9.0 2-4
Kimbrough:
Km R eRem e L 0-}]1. 0.6-2.0 0.14-0.20 7.4-8.4 <2
1 -1
Kimbrough part _ e o e s 0-11 0.6-2.0 0.13-0.18 T.4-84 <2
R Lt et s o IRl A it i o e st e
Shiaran P s e e 0-6 2.0-6.0 0.11-0.15 7.4-84 <2
f-16 0.6-2.0 0.12-0.17 T4-84 <2
B Ly | T LI L0 T TR | S| LT L
Kt
Fibhropgh PaM e o e = O-H 0.6-2.0 0.13-0.18 T4-654 <2
Stegall part e 0-3 0.6-2.0 0.15-0.20 T7.4-84 <2
3-3b 0.2-0,6 0.14-0.19 T4-8.4 <2
B0-8B L N et iy o1
Slaughter part _______ 0-3 0.6-2.0 0.15-0.20 T4-84 <2
314 0.2-0.6 0.13-0.19 T.4-84 <2
Y24 i e e e e it Ery [l
Lq-zLier:
rs
Lozier part —________________ 0-13 0.6-2.0 0,11-0.16 T.9-84 <2
p b | ES SO ST g e | e b et e SO .
DEAROE DALY e e e 0-17 0.6-2.0 0.16-0.20 T.4-84 2-4
17-65 0.6-2.0 0.16-0.21 T9-84 2-4
Pansae: Park oo o e 0—3 0.6-2.0 0.08-0.12 T.H-84 <32
11+
Logier part oo 0-13 0.6-2.0 0,06-0,12 7.9-84 <2
3 s e e e e el S L
TErioee PATE i e R u_g 0.6-2.0 0.08-0.12 7.9-84 <2
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TABLE 10.—Physical and chemical
; Available
Soil name and map symbol Diepth Permeability water Soil reaction Salinity
capacity
In Inthr Infin Mmhosfem
P j o at 25° C.
ajarito:
e RS | 0-3 2,0-6.0 0.00-0.11 T.4-8.A4 <2
=46 2.0-6.0 0.13-0.15 7.0-8.4 <2
46-60 2.0-6.0 0.13-0.15 T9-84 <2
*Pb:
Pajurito:park cuoscasiininn 0-5 2.0-6.0 0.13-0.15 7.4-8.4 <2
5-46 2.0-6.0 0.13-0.16 T.0-8.4 <2
46-60 2.0-6.0 0.13-0.15 7.9-8.4 <2
Pintura part —________ e e 0-60 6.0-20 0.07-0.10 7.4-7.8 <2
Pecos:
O e e o e e R T e 2 P T 0-9 0.06-0.2 0,10-0.15 7.9-8.4 4-16
9-60 <0.06 0.10-0.15 7.9-9.0 4-16
PRA, BBR oo s 0-9 0.06-0.2 0.12-0.20 7.9-8.4 2-4
9-60 <0.06 0.10-0.18 7.0-8.4 2-4
1PH:
Pecos part T ] 0-9 0.06-0.2 0.12-0.20 7.9-8.4 24
9-60 <006 0.10-0.18 TH-8.4 2-4
DER T PERE e e e 0-60 2.0-6.0 0.03-0.10 7.9-8.4 <2
Pena:
*PK:
PR it e 0-9 0.6-2.0 0.11-0.14 <2
9-610 0.6-2.0 0.03-0.08 2-4
Penascopart ___  _________________ lg_ig 0.6-2.0 0.15-0.15 <2
L2 e A N s
P?l}a{sco:
Penasco part —._____ - s - 0-12 0.6-2.0 0.13-0.15 ! <2
b U ([ I e i R e e o
L0 T PSR il [opmniilien- . |
Anchopart oo o 0-7 0.2-0.6 0.19-0.21 <2
7-60 0.2-0.6 0.19-0.21 o
1 PN:
Penasco part . = 0-12 0.6-2.0 0.13-0.156 ] <2
12-17 | e T R L T il S TP |ty P S et
17-30 e
Gabaldon part . _.______ e T e 0-60 0.6-2.0 0.16-0.20 <2
Reakor:
RO i i o e s e S S S 0-12 2.0-6.8 0.11-0.15 74-84 2-4
12-65 0.6-2.0 0.16-0.21 7.9-8.4 24
R Rab) RF ccscm e o T S | 0-17 0.6-2.0 0.16-0.20 T4-84 2-4
17-65 0.6-2.0 0.16-0.21 7.9-8.4 24
Reakor gravelly subsoil variant:
Rg il oS N 0-11 0.6-2.0 0.16-0.18 7.9-8.4 2-4
11-31 0.6-2.0 0.16-0.18 7.9-8.4 2.4
31-60 0.6-2.0 0.06-0.08 7.9-8.4 2-4
Reakor:
*RH:
Beakoripoet ecoocc v oo = 0-17 0.6-2.0 0,16-0.20 T4-8.4 24
17-656 0.6-2.0 0.16-0.21 T7.0-84 2-4
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TABLE 10.—Physical and chemical
. Available
Soil name and map symbol Depth Permeahility water Soil reaction Salinity
capacity
In Infhr Infin nH Mmbhosfem
at 25* C.
Reakor:
YRH:
POol PATE sumesinon s s as s e s T 0-9 0.06-0.2 0.12-0.20 7.9-84 2.4
9-60 < (.06 0.10-0,18 T9-8.4 24
LRI
Beakor PaYt e e e oo 0-17 0.6=2.0 0.16-0.20 T.4-84 2-4
17-65 0.6-2.0 0.16-0.21 T.9-8.4 2-4
Tencee part e ﬂug 0.6-2.0 0.09-0.14 7.9-8.4 <2
Reeves:
M S U 0-7 0.6-2.0 0.16-0.18 7.4-8.4 2.8
7-31 0.6-2.0 0.19-0.21 T.4-8.4 2-8
31-40 0.6-2.0 0.05-0.08 7.4-8.4 4-8
40-79 0.6-2.0 0.12-0.18 T4-8.4 4-8
LRL:
Reeves part = S T e e 0-17 0.6-2.0 0.16-0.18 74-8.4 2-8
7-31 0.6-2.0 0.19-0.21 T4-8.4 2-8
31-40 6-2.0 0.05-0.08 7T4-84 4-8
40-79 0.6-2.0 0.12-0.16 T4-8.4 4-8
Holloman part - cormmnn s e u_g 0.6-2.0 0.12-0.14 T4-84 4-16
Holloman thick solum part - ____________ 0-16 0.6-2.0 0.12-0.14 7.4-84 4-16
1 I A— R T O | TR
Remunda:
YRM:
Remunda part — e 0-3 0.6-2.0 0.16-0.18 6.6-7.8 <2
3-60 0.06-0.2 0.16-0.18 6.6-7.8 <2
Penanto. DAt weocaoauwcecwe oo 0-12 0.6-2.0 0.18-0.15 7.9-8.4 <2
e Lt R ] e MR R e ] gl =
o [ A5 {o U ORI [ v AT rayoter| | USRS [\
Roswell:
R
Roswell part — e 0-88 6.0-20 0.05-0.07 6.6-7.3 <2
Jalmarpash oo oo 0 0-32 6.0-20 0.06-0.08 6.6-7.8 <2
32-64 0.2-2.0 0.12-0.18 6.6-8.4 <2
Russler:
| e e R e R | 07 0.6-2.0 0.10-0.15 7.9-8.4 8-16
7-22 0.06-0.2 0.11-0.18 7.0-84 816
o | PO U o e e - Bpmni L
Shanta
SR e g e e e e 0-3 0.6-2.0 0.19-0.21 7.4-8.4 <2
3-60 0,6-2,0 0.19-0.21 T4-8.4 <2
Simona
T i e e b et e e b e 0=10 2.0-6.0 0.11-0.15 T4-84 <2
10-13 2.0-8.0 0.09-0.15 7.4-8.4 <2
A e e S i | M i | SO e | S —
Sotim
B e e e 0-7 2.0-6.0 (.13-0.15 T4-84 <2
T=T0 0.2-0.6 0.16-0.19 7.9-8.4 <2
Tencee
W S e o et e | 0—3 0.6-2.0 0.09-0.14 7.9-84 <2
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TABLE 10.—Physical and chemical
Available ) )
Soil name and map symbol Depth Permeability water Soil reaction Salinity
capacity
In Infhr Infin pH Mmhosfem
at £5° C.
Tencee:
1 2 e e ﬂ-g 0.6-2.0 0,08-0.12 7.9-84 <2
*Tq:
ql‘laru:\‘:l: part - = D—g 0.68-2.0 0.09-0.14 7.9-8.4 <2
Upton paTt oo G i 0-13 0.6-2.0 0.08-0.14 7.0-8.4 <2
18-22 Lo cicaaulenanisnaii 7.9-8.4 <2
1T8:
Tenehe PATE oo b s 0—% 0.6-2.0 0.09-0.14 7.8-84 <2
Sotimpart _____________ e 0-7 2.0-6.0 0.13-0.15 7.4-8.4 <2
T-T0 0.2-0.6 0.16-0.19 7.9-84 <2
Torriorthents:
TOF — —— — 0-60 L e Exavyee -
Upton:
PUA:
Upton part S R S S et 0-13 0.6-2.0 0.08-0.14 7.9-84 <2
1828 | T 7.9-84 <2
DOl PR e T e e 0-12 0.6-2.0 0.16-0.18 7.4-8.4 24
12-*%3 0.6-2.0 0.19-0.21 7.9-84 2—4
Vinton:
NG:
Vinton part - . e TN 0-60 2.0-6.0 0.08-0,12 7.4-84 <2
Glendale part _—_. - 0-16 0.6-2.0 0.13-0.15 7.9-84 2-4
16-60 0.2-0.6 0.16-0.21 T9-84 24

' This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and

groups range from porous sands that have the lowest
runoff potential (Group A) to heavy clays that have
the highest runofl potential (Group D).

Flooding is rated in general terms that describe the
frequency, duration, and period of the year when flood-
ing is most likely, The ratings are based on evidences
in the soil profile of the effects of flooding: thin strata
of gravel, sand, silt, or, in places, clay deposited by
floodwater; irregular decrease in organic-matter con-
tent with increasing depth; absence of distinetive soil
horizons that form in soils of the area that are not
subject to flooding; local information about height of
flood water and the extent of flooding; and local knowl-
edge that relates the unique landsecape position of each
soil to historic floods, Most soils in low positions on the
landscape where flooding is likely to occur are classi-
fied as fluvents at the suborder level or as fluventic
subgroups. See the section “Classification of the Soils.”

e generalized description of flood hazards is of
value in land use planning and provides a valid basis
for land use restrictions. The soil data are less specific,
however, than those provided by detailed engineering

surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick in soils for a continuous
period of more than 2 weeks during most years. The
depth to a seasonal high water table applies to un-
drained soils. Estimates are based mainly on the rela-
tionship between grayish colors or mottles in the soil
and the depth to free water abserved during the course
of the soil survey. Indicated is the depth to the seasonal
high water tables. Only those saturated zones above a
depth of 5 or 6 feel are indicated.

Information about the seasonal high water table
helps in assessing the need for specially designed
foundations, the need for specific kinds of drainage
systems, and the need for footing drains to insure dry
basements, Such information is also needed to decide
whether or not to construct basements and to deter-
mine how septic tank absorption fields and other un-
derground installations will function. Also, a seasonal
high water table affects ease of excavation.

Depth to bedrock is shown for all soils that are un-
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propertics of soils—Continued
Risk of corrosion Erosion factors Wind
Si;::::;tsi':rll erodibility
Uncoated steel Concrete K T group
Low ____ ________ _ __ High e TN s oniiont pimciinac i i s 0.20 s [ e e
B0 coscmcammiminmamammmt TR it e TR g 0.20 EEasisscaae—
TN craamaimasanmnmiias High o ciaus Wi | 0.28 - .
Yery oW cosccawnmucsces| HIgh cessuemmemrmeca Low. i 2o e ot
TBW, coveemcmnnsemn i High oo pa s el ) . — 0.20 ) e
low Moderate ___ ]| W st i 0.82 a 8
Moderate __ Moderate ___________ | L OW e 0.37
LAWY, cosscsmcssraiiim i s i HUSH Low cunar . 0.28 -1 E——
Very low oo High s TR R 7. e e R S T s
1 Fo e ~— High .- . LW e | 0.49 2 4L
Moderate .. ______ High 35 LW e 0.43
T g s e Moderate | LOW e ____ e DO PR | [Jom e e
LoW e | High EOW oo oo e LS T T [T ey L L e
Moderate ______________ High | Tew _________ | !

behavior of the whole mapping unit.

derlain by bedrock at depths of 5 to 6 feet or less. For
many soils, limited ranges in depth to bedrock are a
part of the definition of the soil series. The depths
shown are based on measurements made in many soil
borings and other observations during the soil map-
ping. The kind of bedrock and its relative hardness as
related to ease of excavation are also shown. Rippable
bedrock can be excavated with a single-tooth ripping
attachment on a 200 horsepower tractor, but hard
bedrock generally requires blasting,

Cemented pans are hard subsurface layers that are
strongly compacted (indurated). Such pans cause diffi-
culty in excavation. Hardness of pans is defined the
same way as hardness of bedrock,

Potential frost action is the likelihood of damage
to pavements and other structures by frost heaving and
low soil strength after thawing. Frost action is defined
as freezing temperatures in the soil and movement of
soil moisture into the freezing zone, which causes the
formation of ice lenses. Soil texture, temperature,
moisture content, porosity, permeability, and content
of organic matter are the most important soil proper-

ties that affect frost action. It is assumed that the soil
1s not covered by insulating vegetation or snow and is
not artificially drained. Silty and clayey soils that have
a high water table in winter are most susceptible to
frost action, Well drained very gravelly or sandy soils
are the least susceptible.

Engineering test data

The results of analyses of engineering properties of
several representative soils of the survey area are
given in table 12.

The dala presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are representative of the series discussed in
the section “Deseriptions of the Soils.” The soil samples
were analyzed by the New Mexico State Highway De-
partment in accordance with standard procedures of
the American Association of State Highway and Trans-
portation Officials (AASHTO).

The methods that were used in obtaining the data
are listed by code below. Most of the codes, in paren-
theses, refer to the methods codes assigned by the



TaBLE 11 —Soil and water features

[Absence of an entry indicates the feature is not a concern. The symbol > means greater than]
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High
" Hydro- Flooding ‘tﬁﬁ Bedrock Cemented pan Potential
S0il name and map symbol logie frost
group action
Frequency Duration Months Depth Diepth Hardness Depth Hardness
I Fi I'm In
Alama
Aa B None to rare — _jeeeceme = >6.0 0 | i -
Ancho:
1T AMN:
Anchopart . B None to rare __|-———— >6.0 =60 - | . Moderate.
Penasco part —___ D None o | A i >6.0 =h0r - - | 7-20 | Rippable —___________
Atoka:
AbA, AtB C None s >6.0 >80 | .| 20-34 | Rippable o ____
Ealmorhea:
Ba = C Rare SO o 2 0 =60 o
Bd - C Rare _________ == e >B6.0 =60 | g
Berino: »
TRE: 5
Bermo part —————— B Wone oo Y U >B6.0 =60 | =
Cacique part - ...[ (O None i ner 6.0 >80 20-40 | Hard wn
1 Bé: i =
Berino part ____________ B B = | . et >60 | >60 | _____ 5
Pinturz part A None ____ >6.0 >60 |______ =
EBipetty:
BgA Ba3. Bh .. [T IR 1 o T R S — >6.0 >60 — e
1 B%l
igeltypart _—___________ C Nonetorare . | _ _______ >6.0 =60
Pecos part _____ - D Rare » sl | i >6.0 el | k -
Cuevoland:
S it '
uevoland part - B Noie: e e e e o ML o >6.0 >80 [ ___ |
Ancho part - B None to rare —_'-___ e >6.0 =60 | mm};
Penapart | B None __ i i S80|  Se60 _ = Modorate.
Deama:
I De:
Deama part . ____ | C Nona .. 1158 I 6.0 20 | H;
Rock outerop part. ! ard Low.
g
mapart ... (C None s B SESEE EEr—— >6.0 7-20 | Hard
Remunda part —________| C None .. ey S50 el N =
Dune land:
iy s e et None ___ o2 i >6.0 =60 -l




Ector:
VEeC
Ector part ____________ o
Rock outcrop part.

1EcD:
Ector-park - -0
Rock ontcrop part.

Faskin:
Fe

“ B
Faskin part _____________
Malstrom part - ____

e
Faskin part _______
Roswell part ________ e

Gahaldon:
LED:

Gabaldon part — e

Dev part

Glendale:
Ge Gl ___ oy

Holloman:
He -

! Hp:
Helloman part

Gypsum land part.

Helloman thick solum
part.

THrC:
Holleman part . ___ esniies

Gypsum land part.

Haolleman thick solum
part.

T HSE:
Holloman part ___________
Gypsum land part,
Ima:

[ T

Jal:
Ja _

Kimbrovgh

Km —

tKs:
Kimbrough part . ____
Sharvana part — ________

None -

None

Nore -

Neone _

None

Nane

None

Narne to rare

Frequent

Brief _______ Apr-Jun

Rare

MNane

None

None

None

None

None

None

None A
None e

>6.0

>6.0

>6.0

=60

>6.0
>6.0

>6.0

=60

>6.0

=60

>6.0

>6.0

>6.0

>6.0

>6.0

>6.0

>6.0
>6.0

4-20

4-20

>>60

>>B60
>>60

>60
>60

>60
>60

>>60

8-20

48

B-20

48

B-2D

>60

>60

>60

>60
>60

| Hard " e

Hard

| =60 o

el =60

R >B60

{ - - —— 0
| m
P~

=

Moderate. w

i ] P
(=]

=

b4

o TN ST SR e =
=

Rippable __ . B
=

. =

| Rippable __ =
o
Q
o

Rippable __ . ]
o
[=]
=

| -

Rippeble __ L E—— gg
z
=

ippeble __ LE——

Rippable o ﬁ

Bippable —leaa e

......... s 7-18 | Haxd .| __________

b, I8 | Hapd 4

(N ———— &2 Haxd _____| __________ -
o
-



TABLE 11.—S¢il and water features—Continued

. High
Hydro- Flooding Eﬁr Bedrock Cemented pan Potantial
Soil name and map symbol logic 8 frost
group | action
Frequency Duration Months Depth | Depth | Hardness Depth Hardness
Fi In In
Kizn::bruugh:
1
Kimbrough part _________[ D None 6.0 | I e 718 |Hard | _____ ____
Stegall part .| C Nomne o >6.0 g1 2040 | Hard | __________
Slaughter part Sl None 6. >60 | ] HO-R0 | Hard: ] o
Lozier:
e
Lozier part D None >6.0 6-15 | Hard T2 ey
Reakor part | B None >6.0 80 o _—
Tencee part ———— e | D MNone __ =>6.0 -1 T-20 | Hard
1Lt
lozerpart . [ D None f >6.0 6-15 | Hard =) . ——
Tencee part [ D None >6.0 7. ) 8 720 | Haxd -}
Pajarita: [
05 i B None S6.0 | S8 SO S -
IPb:
Pajarito part - B None >6.0 2 | IO S, =
Pintura part A None >6.0 60 = = iy —
Pecos:
Pe, PiA PGS _____ D Rare >6.0 | 60 - . B
*PH:
Pecos part - _____|.D Rars >6.0 >80 il W
Dev part A Frequent _____| Brief —______| Apr-Jun >6.0 =60 = i
H |
IPK]::
ena part . B None =l >6.0 =60 b Moderate
Penasco part D None >6.0 >60 s 7-20 | Rippable __}|___________
Penasco
1 Pli:
enasco part —___________ D None =>6.0 >60 T-20 | Rippahble __|_ ___ S
part B B None to rare __ >6.0 ~60 et | Moderate
‘P;:
enasco part - ______| D None [ 6.0 | Y ——" T-20 | Ri =
Gabaldon part ___________| B None to rare __ gs.n gsu e ___p_f”.,h_]f___ “Moderate
Re, ReA, ReB, RF I None >6.0 | >60 .l
Reakor gravelly subscil
varmant:
- E— B Nong >6.0 >60

ggl
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Reakor:
1 RH:
Reakor part —___________| B
Peros part D
TR
Reakor part __ | B
Tencee part | D
Reeves:
RkA, REB . Cc
lmﬁae C
ves part e
Holloman part ________' C
Holloman thick solum
part. C
Remunda:
ERM:
Remunda part .__________| C
Penasco part ____________| D
Roswell : l
Rn:
Roswell part ____________| A
Jalmar part —_______ | A
Russler:
Ru C
Shanta:
Sh B
Simona:
Sm - D
Sotim
So E
Tencee:
Te. HD —— D
*Tg:
Teneee part ————eeeeeeee| D
Uptonpart — . |C
75
Tencee part | D
Sotimpart _____________| B
Torriorthents:
TOF B
Upton:
S T— C
ptom part —
Atoks pext - .. _.|C
?ilntun:
Vinton part .. p—
Glendale part —————_______| B

None — . ___
Rare

Nona

Nona

Nons

None
Nons

None

None .

None

o[ T ———

May-Oect

None

None

None

None

None __

None

None

None

Common ———___
Common -

Brief .-
Brief _______

Jun-Sep
Jun-Sep

=>6.0
>6.0

>6.0
>6.0

>6.0

>6.0
>6.0

>6.0

>6.0
>6.0

>6.0

>6.0
>6.0

>60
>60

=60
=60

=60

>60

=60
>60

20-40

=60

>60

=60

>&0

€D
SE0

=60
=60

>0

>60
>E&0

60
>60

Rippable __

Rippable __

T-20

Rippable __

Laow.

Rippable __

Moderate.

T-20

T-20
7-20

T-20

Hard -

Hard -
Rippable __

7-20
2040

Rippable
Rippable —_

* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the compesition and behavior of the whole

mapping unit.

JAVd NYHFHLNOS ‘0DIXEW MAN ‘ALNNOD SHAVHD

€81
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TABLE 12.—Engineering test data

[Tests performed by the New Mexico State Hiﬁhway Department in accordance with standard procedures of the American Asso-
ciation of State Highway and Transportation Officials (AASHTO) ]

New Mechanical analysis * .
Mexi - = Classification
Sexgo Percentage passing sieve—
o , Sta Depth | Liquid | Plastic- |— -
0il name and location EBR;]::;? frcf:m limit [ity index o i —
e - | surface i I ;
ment mm.) mm.) mm.) AASHTO| Unified
rt No.10 | No. 4 No. 200
Number Inchea
Rigetty loam 983 11-23 40 14 100 99 Bl | A-6(10) |ML
536[.'1 }Eeet east and 2,100 feet north 984 23-41 33 10 100 99 01 | A4 ES] CL

of the SW corner of see. 13, T.
11 8., R, 23 E. (modal)

Holloman loam 996 2.6 34 12 100 94 79 | A-6 (9) CL
10 feet west and 190 feet south of
erossroads which is %4 mile west
and % mile south of Bottomless
Lake road from highway 285,
NWUNEYNEY%, sec. 1, T. 11

S, R. 25 E. (modal)

Pajarito loamy sand (truncated) 976 8=1b Lo NP* 100 90 26 | A=2-4 (0) | SM
291 feet north and 600 feet west of 977 26-88 | NP 100 a1 32 | A-2-4 (0) |SM
road intersection at the SE14 978 80-90 21 7 100 88 36 | A1 (1) SM-8C
NE, sec. 30, T. 14 S, R. 27 E,
Pecos silty clay loam 979 39 33 11 100 99 81 | A=6 (9) CL
810 feet west and 975 feet south of 980 16-34 44 13 100 99 91 [ A-7 (10) |ML
the SW corner of cultivated field 981 3447 53 22 100 80 62 | AT 512} MH
SWYUSEY%SWY, see, 28, T. 15 S, 982 47-66 21 7 100 99 T | A-4(T) CL-ML
R. 26 E. (modal)
Pecos silty elay loam, nonsaline 985 6-11 3 8 100 98 T | A-d (T ML
B7 feet south and 275 feet west of 986 19-42 42 17 100 99 90 | A-7(11) |CL
the SE corner of cultivated fleld aR8T 49-65 a5 13 100 99 8 | A-6 (10) |CL

NEYXSEYNE Y%, sec. 14, T. 11
S., R. 23 E. (modal)

Pintura loamy fine sand 974 0-21 fooeemn NP 100 97 25 | A-2-4 '-’0} SM
225 feet north of road and 600 feet 9756 21-80 L NP 100 97 19 |A-2-14(0) |SM
west of road intersection at the
SEKUNEY, sec. 30, T. 14 S. R.
27 E. (modal)
Reeves loam 992 -7 24 5 100 97 60 | A-4 (5) | CL-ML
400 feet east and 295 feet south of 993 7-15 24 8 100 96 60 | A4 (5) |CL
the NWYNEY, see. 11, T. 12 994 2231 24 7 100 89 48 | A-4 (3) |SM-SC
S, R. 25 E. (modal)
Sotim fine sandy loam 972 7-12 38 11 100 a5 56 | A-6 (5) ML
240 feet west of the NE%SEY, 973 26-70 21 6 100 99 76 | A-1(8) CL-ML
sec. 3, T. 15 S, R. 23 E. (modal)
Tencee gravelly loam 991 5-9 31 0 23 22 18 | A-2-4 (0) |GM

135 feet south and 20 feet west of
Southwestern Public Service
Company substation, NEYNE %
NE%, sec. 4, T. 14 S, R. 25 E.
{madal)

! Mechanieal analysis aceording to AASHTO Designation: T 88-57 (). Results by this procedure frequently differ some-
what from results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the
fine material is analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all the
material, lm:h.ldm];n that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed
by the pipette method, and the material coarser than 2 millimeters in diameter is excluded from calculation of the grain-size

fractions. The mechanical analysis data used in this table are not suitable for use in naming textural classes for soils,
*NP = Nonplastic
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American Association of State Highway and Transpor-
tation Officials. The codes for Shrinkage and Unified
Classification are those assigned by the American So-
ciety for Testing and Materials (2). .

The methods and codes are: AASHTO classification
(M-145-66) ; Unified classification (D-2487-66T) ;
Mechanical analysis (T88-57) ; Liquid limit (T89-60) ;
and Plasticity index (T90-56).

Formation and Classification
of the Soils

This section discusses the genetic and environmental
factors and processes involved in soil formation, and
classifies the 20ils of the Chaves County, Southern Part,
survey area.

Factors of Soil Formation

Soil is a natural body and is the result of interaction
of the genetic and environmental factors of parent
material, climate, plant and animal life, relief, and
time. These factors produce many kinds of soils that
differ from the material from which they are derived in
many physical, chemical, biological, and morphological
properties and characteristics.

A soil has length, breadth, and thickness. Individual
soils range from a few square yards to several hundred
acres in size and have various shapes, as revealed by
their delineations on soil maps, Soil thickness or depth
is divided into kinds of horizons based on soil charac-
teristics.

The characteristics of a soil are determined by the
physical and mineralogical composition of the parent
material; the climate under which the soil material
accumulated and has existed since accumulation; plant
and animal life on and in the soil; relief, or lay of the
land; and the length of time these factors have been
aclive,

Climate and vegetation are the active factors of soil
genesis. They act on the parent material that has ac-
cumulated through the weathering of rocks, and they
slowly change it into a soil with 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 some
cases, determines it almost entirely. Finally, time is
needed for the development of distinet horizons.

The factors of soil genesis are so closely interrelated
that few generalizations can be made. Each factor as it
occurs in Chaves County, Southern Part is described in
the paragraphs that follow.

Parent material

Parent material, to a large degree, determines tex-
ture, structure, color, fertility, mineralogy, and chemi-
cal composition of a soil. Geologic formations of Per-
mian, Triassic, Tertiary, and Quaternary age form the
parent materials of the soils in Chaves County, South-
ern Part (4,5,6,7,8,9, 11, 14).

The western and southwest part of the area is dom-
inated by fine grained limestone of Permian age. This
limestone weathers dominantly into very fine sand,
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silt, cobblestones, and pebbles. The very shallow and
shallow Deama, Ector, and Lozier soils formed in
residual materials from this limestone. The soils on
fans, terraces, and flood plains of this area formed in
alluvial sediments derived mostly from the limestone.
Some of these soils, for example Penasco and Cuevoland
soils, have horizons high in carbonates. Other soils,
such as Ancho and Gabaldon soils, have profiles low in
carbonates. Pena and Dev soils have cobbly and grav-
elly profiles. Remunda soils have a strong structured
subsoil.

The central part of the area is dominated by alluvial
sediments of Quaternary age that are derived mainly
from limestone. Tencee, Upton, Atoka, and Reakor
soils formed in these sediments. These soils are highly
caleareous. The recent alluvium of the Pecos River
flood plain is derived from materials of mixed oirgin.
Glendale and Pecos soils formed in these coarse to fine
textured stratified sediments. Reeves, Holloman, and
Russler soils formed in thin alluvial sediments over
thin and thick gypsum beds of Quaternary and Permian
age,

The east-central part of the area is dominated by
eolian and alluvial sediments of Quaternary age. These
sediments are mostly fine sand. Some of the soils, such
as Berino, Faskin, and Jalmar soils, have a well de-
veloped subsoil of sandy clay loam. Simona and Tencee
soils have profiles with layers of shallow indurated
caliche. Jal, Sotim, and Malstrom soils have a sub-
stratum high in content of lime, Pintura and Roswell
soils have profiles of fine sand and loamy fine sand.

The far eastern part of the area is dominated by
alluvium, eolian sediments, caprock caliche of the Ter-
tiary Ogallala Formation, and eolian deposits of Qua-
ternary age. Kimbrough, Slaughter, Stegall, and
Sharvana soils formed in these sediments. These soils
have profiles with shallow and moderately deep layers
of indurated caliche, Slaughter and Stegall soils have
a strong structured, moderately fine textured subsoil.

Climate

Chaves County, Southern Part, has a semi-arid
climate. This climate is characterized by abundant sun-
shine, low relative humidity, erratic rainfall, wind, and
a wide variation in daily and seasonal temperatures.
Winters are short and mild, and summers are long and
hot. The soils rarely freeze to a depth of more than
a few inches. March is the windiest month. Soils associ-
ated with older Quaternary landscapes (pre-Holocene
greater than 10,000 years) were influenced by climates
somewhat cooler and more humid than the present.

Climate has a direct influence on soil formation. The
temperature and rainfall affect the kind and amount
of vegetation that grows. Organiec matter decomposes
more rapidly in warmer climates than in cooler cli-
mates, Precipitation affects the amount and depth of
leaching and clay movements in soils. Warmer tempera-
tures along with precipitation causes more rapid
weathering of parent materials than cooler tempera-
tug‘les. Strong winds influence the formation of some
20118,

The re]atively low precipitation, its distribution,
and the high temperatures of Chaves County, Southern
Part, resulted in a dominantly grassland vegetation.
The soils at the higher elevations receive more preeipi-
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tation and are cooler than soils at the lower elevations,
and so they have relatively higher amounts of organic
matter in the surface layer and are darker colored.
Ector soils are an example. Pajarito soils, at a rela-
Lively low elevation, receive less precipitation, are
warmer, support less vegetation, have less organic
matter in the surface layer, and have a lighter colored
surface layer. Some soils at the lower elevations, such
as Penasco soils, have a dark colored surface layer and
relatively high content of organic matter. These are a
result of added moisture as runoff or overflow from
higher lying soils.

The total precipitation in the area is insufficient to
completely wet and leach the soils that have a high
available water eapacity. Reakor soils are an example.
In these soils calcium carbonate has been leached from
the surface layer, accumulating in the substratum at
about the normal depth of wetting, Moisture moves
through Roswell soils because the precipitation exceeds
the available water capacity. ‘

Remunda soils have an accumulation of clay in the
subsoil. These soils formed over a sufficiently long pe-
riod so the calcium carbonate is leached, some clay-
forming minerals are weathered, and ¢lay minerals are
translocated and have accumulated in the subsoil. Jal-
mar and Faskin soils also have elay accumulations in
the subsoil.

Strong winds in the area have eroded or partially
eroded the surface layers of many soils of this area
and surrounding areas. The result is that sandy mate-
rials have accumulated in areas of lower wind veloci-
ties, and in some areas the strong winds have reworked
the materials into dunes. Roswell soils formed in these
undulating to rolling dunes. In recent years, wind has
caused severe soil blowing in areas overgrazed by
livestock. Removal or partial removal of the surface
layer and subsequent deposition on Berino, Faskin,
and Pajarito soils will influence the use and manage-
ment and future development of these soils,

Plant and animal life

Plants and animals influence the formation of soils
mostly by supplying organic matter and recycling plant
nutrients from the subsoil and substrata to the surface
layers. Decomposition of plant and animal remains by
micro-organisms adds organic matter to the soil, which
generally darkens the soil color, increases available
water capacity, improves tilth, water infiltration, and
permeability, and releases plant nutrients. Organic
matter provides food for bacteria, fungi, earthworms,
insects, and rodents. The latter three can destroy de-
veloped soil horizons by mixing them with other
horizons,

When the first settlers arrived, vegetation in Chaves
County, Southern Part, was mostly grassland with scat-
tered shrubs, Scattered one-seed juniper, pinyon pine,
and shrubs grew at the higher elevations. Mid and tall
grasses dominated the plant community on the deep
sandy soils and soils of the flood plains. Short and mid
grasses were dominant on alluvial fans and terraces
in the mid positions, Shrubs were most common on
shallow gravelly soils and soils in the drainageways.

Except in areas at the higher elevations and on flood

lains, annual accumulation of organic matter is small.
ecause of the low production of vegetation and high
temperatures most of the soils have a relatively low
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content of organic matter in the surface layer. This
causes loamy surface layers to be generally crust-like
and poorly aggregated, This poorly ageregated surface
layer retards water infiltration and increases runoff,

Relief

Relief, or position, shape, and slope of the landscape,
influences soil formation, mostly through its effects
upon drainage, plant cover, soil temperature, surface
runoff, and erosion. If other soil forming factors were
constant, the degree of individual horizon development
within a soil would depend upon the amount of mois-
ture entering and passing through the soil, Steeply
sloping soils have higher runoff rates, absorb less mois-
ture, and have a greater risk of erosion than the less
sloping soils. As a result the steeply sloping soils have
less distinct horizon development. Exposure has little
effect on soil formation in this area.

Soils in concave positions frequently receive addi-
tional moisture as runoff from surrounding higher soils.
The added moisture gives rise to a more abundant
vegetative cover and thus a thicker surface layer that
has a higher organic-matter content. Some eroded soil
materials have also been deposited in these areas, and
may be a contributing factor to the thickness of the
surface layers. This contrast is evident in Pecos soils
as compared to Reakor soils.

Time

Time is required for the formation of soils, The
length of time necessary for distinet horizons to develop
depends on the other soil forming factors, The degree
of expression of genetic soil horizons is directly related
to the length of time that other soil forming factors
have exerted their influence on the parent material.
Parent materials which climate, plant and animal life,
and relief have only begun to alter have few, if any,
horizons; these are young soils. Soils thal have well
defined genetic horizons are old soils.

In the survey area, Faskin soils are among the old-
est soils. They formed in a thin mantle of aeolian and
alluvial sediments deposited during Pleistocene time.
The surface layer has been very slightly darkened by
accumulations of organic matter. Water percolating
through the soil profile has westhered clay-forming
minerals and has translocated them into the subsoil,
Calcium carbonate has been leached downward and a
zone of carbonate has built up in the lower part of the
substratum.

Glendale and Pecos soils formed in recently deposited
alluvial materials. The youth of these soils is apparent
from the lack of modification of the parent material.
Roswell and Pintura soils formed in recent aeolian
sands, These soils are also young; the parent material
is not modified,

Classification of the Soils

This section defines the current system of classifying
soils and classifies the soils of the area according to
that system.

Classification

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
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system should refer to the latest literature available
17).

( T}w system of classification has six categories. Be-
ginning with the broadest, these categories are order,
suborder, great group, subgroup, family, and series. In
this system the bases for classification are the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that
are observable in the field or from the combined data
of soil science and other disciplines. The properties
selected for the higher categories are the result of soil
genesis or of factors that affect soil genesis. In talble
13, the soils of the survey area are classified according
to the system. Classes of the system are briefly dis-
cussed in the following paragraphs.

ORDER. Ten soil orders are recognized. The proper-
ties used to differentiate among orders are those that
reflect the kind and degree of dominant soil forming
processes that have taken place. Each order is identi-
fied by a word ending in sol. An example is Entisol,

SUBORDER. Each order is divided into suborders
based mainly on properties that influence soil genesis
and that are important to plant growth or that were
selected to reflect the most important variables within
the orders, The last syllable in the name of a suborder
indicates the order. An example is Psamments
(Psamm, meaning sand, plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, ar-
rangement, and degree of expression of pedogenic hori-
zons ; soil moisture and temperature regimes; and base
status. The name of a great group ends with the name
of a suborder. A prefix added to the name suggests
something about the properties of the soil. An example
is Torripsamments (Torr meaning hot and dry, plus
psamments, the suborder of Entisols that are sands).

SuBGroUP. Each great group is divided into three
subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive
subgroup; the intergrades, or transitional forms to
other orders, suborders, or great groups; and the
extragrades that have some properties that are repre-
sentative of the great groups but do not indicate transi-
tions to any other known kind of soil. The names of
subgroups are derived by placing one or more adjec-
tives before the name of the great group. The adjective
Typie is used for the subgroup that is thought to typify
the great group. An example is Typic Torripsamments.

FAaMmILY. Families are established within a subgroup
on the basis of similar physical and chemical proper-
ties that affect management. Among the properties con-
sidered in horizons of major biological activity below
plow depth are particle-size distribution, mineral con-
tent, temperature regime, thickness of the soil that is
penetrable by roots, consistence, moisture equivalent,
soil slope, and permanent cracks. A family name con-
sists of the name of a subgroup and a series of adjee-
tives, The adjectives are the class names for the soil
properties used as family differentiae. An example is
mixed, thermic Typic Torripsamments.

SeRIES. The series consists of a group of soils that
formed from a particular kind of parent material and
have horizons that, except for texture of the surface
soil, are similar in differentiating characteristics and
in arrangement in the soil profile, Among these charac-
teristics are color, texture, structure, reaction, consis-

137

TABLE 13.—Classification of the soils

Soil name Family or higher taxonomic class

Alama _________| Fine-silty, mixed, thermic Ustollic Cam-
borthids

Ancho Fine-silty, mixed, mesic Torriorthentic
Haplustolls | _

Atoka oo Fine-loamy, mixed, thermic Typic
Paleorthids

Balmorhea _____ _ Fine-silty, mixed (ealcareous), thermic
Cumulic Haplaquolls

Bering —ceceaee— Fine-loamy, mixed, thermic Typic
Haplargids

Bigetty Fine-silty, mixed, thermic Cumulic
Haplustolls

Cacique ___ . ————~ Fine-loamy, mixed, thermic Petrocalcic
Paleargids

Cuevoland ----——| Fine-silty, mixed, mesie Aridic Calciustolls

Deama ———------—-| Loamy-skeletal, carbonatic, mesic Lithic
Caleiustolls

Dev —— | Loamy-skeletal, carbonatic, thermic Cumulic
Haplustolls

Ector e Loamy-skeletal, carbonatie, thermie Lithie
Calciustolls

Faskin ——coeee - Fine-loamy, mixed, thermic Ustalfic
Haplargids

Gabaldon —-—____| Fine-silty, mixed, mesic Cumulic Haplustolls

Glendale —aceae—o Fine-silty, mixed (ealcareous), thermic
Typie Torrifluvents

Holloman —-cece-- Fine-loamy, gvpsic, thermie, shallow Typic
Torriorthents

Ima ———— - ————-| Coarse-loamy, mixed, thermie Ustochreptic
Camborthids

Jal ccceeeeeeeo--| Fine-loamy, carbonatic, thermic Typic
Caleiorthids

Jalmar e amy, mixed, thermie Arenic Ustalfic
Haplargids

Kimbrough _____| Loamy, mixed, thermic, shallow Petrocalcic
Calciustolls

Lozier ——eeeeew--| Loamy-skeletal, carbonatic, thermic Lithic
Calciorthi

Malstrom ______ | Coarse-loamy, mixed, thermic Ustochreptic
Calciorthids _

Pajarito —————-—_| Coarse-loamy, mixed, thermie Typic
Camborthids ! .

Pecos ___________| Fine, mixed, thermic Torrertic Haplustolls

Fanai oSS Loamy-skeletal, mixed, mesic Aridic Cal-
ciustolls

Penaseo weeeee—o Loamy-skeletal, carbonatie, mesic
Petrocaleie Caleiustolls

Pintura -.-__—__| Mixed, thermic Typic Torripsamments

Reakor _._______ Fime-silty, mixed, thermic Typic

Reakor gravelly
subsoil variant.
Reeves

i it i

Remunda __
Roswell e
Russler . _______

Shanta e

Sharvana

—————————

Slaughter

Sotim

Tencee —com—eeaee

Torriorthents ____
Upton oo ==

P ——

Calciorthids

Fine-loamy, mixed, thermiec Typic

F_Callciorthids i Shaais Toul
ine-loamy, psie, thermic Typie
Gynsiorthicﬁsy
ine, mixed, mesie Aridic Argiustolls

Mixed, thermic Ustie Torripsamments

Fine-silty, mixed, thermic Typic
_Camborthids

Fine-loamy, mixed, mesic Cumulic
Haplustolls

Loamy, mixed, thermie. shallow
Petrocaleic Ustalfic Paleargids

Loamy, mixed, thermie, shallow Typic
Paleorthids

Clayey, mixed, thermic, shallow
Petrocalcic Paleustolls

Fine-loamy, mixed, thermic Typie
Caleiorthids

Fine, mixed, thermic Petroecaleic
Palcustolls

Loamy-skeletal, carbonatic. thermie,
shallow Typic Paleorthids

Torriorthents

Loamy, carbonatie, thermic, shallow Typic
Paleorthids . .

Sandy, mixed, thermic Typic Torrifluvents
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tence, and mineralogical and chemical composition. An
example is the Vinton series.

Environmental Features That Affect
Soil Use in the Survey Area

This section discusses the water supply, transporta-
tion and markets, and climate of Chaves County, South-
ern Part.

Water Supply

There are two basie sources of irrigation water in
the Chaves County, Southern Part, survey area (12):
surface and ground water. Surface water was first di-
verted for irrigation in the basin in the early 1870’s
from tributaries of the Pecos River such as North
Spring Creek, South Spring Creek, and Berrendo
Creek. These creeks were fed by large artesian springs.
In the early 1900's expanded drilling of artesian wells
for irrigation reduced the flow of the artesian springs
until it was no longer economically feasible to maintain
the diversion ditches used to irrigate from these tribu-
taries. At present only about 5 percent of the irrigation
water supply is surface water, For the most part, this
water is diverted from the Pecos River or is return
flow from applied ground water surplus.

The Hagerman Canal supplies most of the surface
water in the survey area, It has been in use since 1879
and has decreed water rights for 9,026 acres. The eanal
receives water from several sources: return flow from
irrigation; surplus water from the Berrendo Creek,
North Spring Creek, Rio Hondo, and South Spring
Creek; supplemental water from artesian wells and
tile drainage systems: and shallow wells.

Ground water pumped from wells supplies all munici-
pal and industrial requirements and about 95 percent
of the water used for irrigation. The main water-
yielding formations are the deep San Andres limestone
(artesian aquifer) and the Quaternary alluvium
(shallow aquifer or valley fill).

The use of artesian water for irrigation expanded
rapidly until 1916, but artesian pressure declined until
pumps had to be installed in order to continue irriga-
tion. Overuse of the underground water supply
for irrigation finally resulted in the enactment of a
State law to control and regulate the use of this water.

The State court set an annual duty of water at 3.5
acre feet per acre, to be exceeded only if the total
amount of water diverted in any period of 5 consecu-
tive years does not exceed 15 acre feet. The metering
of all wells was begun in January 1967.

Wells range in depth from 100 to 1,000 feet. The
average depth in the Roswell-East Grand Plains area
is about 600 feet. Wells in the Dexter-Hagerman area
are about 1,000 feet deep.

Yield from the wells has been tested at rates as high
as 9,225 gallons per minute, but the average yield of the
deep wells is generally between 200 and 300 gallons
per minute. The average yield of the shallow wells is
about 1,000 gallons per minute.

All the soils of the survey area have been classified
for their suitability for irrigation (10). Approximately
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90,000 acres are presently being irrigated. Additional
e:é}mnaion of irrigation farming does not appear prob-
able,

Transportation and Markets

The survey area consists of 2,023,471 acres or 3,162
square miles. It is easily accessible by highways and
trucking is readily available. A municipal airport is
located at Roswell. The Atchison, Topeka, and Santa
{"euRailrnad runs north and south through the Pecos

alley.

Processing and marketing of vegetables has had
little success even though the soils are suitable for
growing many such crops.

There are some highly successful processing and
marketing cooperatives in the survey area. These co-
operatives mostly process and market cotton, cotton
by-products, alfalfa hay, wool, and feed grains.

Livestock feeding and dairying furnishes a ready
market for most of the feed grains and alfalfa hay
grown, A private meat processing and marketing com-
pany is located in the survey area, but many cattle,
sheep, and pigs are shipped out for processing and
marketing. After fall harvest, croplands are planted to
winter small grains for grazing by livestock to prepare
the animals for the feed pens and to supplement the
range.

Climate®

Precipitation in the northeastern part of Chaves
County, Southern Part, based on data from Roswell,
is shown in table 14, The average annual total precipi-
tation is about 11 inches along Pecos River and rises to
12 inches in the west and to 14 inches in the east. In-
creases correspond generally to increases in elevation,
As elevation inereases in the southwestern part of the
area, the average annual precipitation increases from
about 13 inches in the northeastern part to about 18
inches in the west-central part.

Table 15 shows precipitation and temperature data
for Elk, Chaves County, which is in the higher area of
the county at an elevation of 5,700 feet, or about 2,000
feet higher than Roswell. Comparison with table 14
shows that greater differences in amount of precipita-
tion occur in summer, and differences are small in
winter. This illustrates the effect of increasing eleva-
tion. In the mountains greater amounts of precipitation
are caused by the added uplift given to moist air flow-
ing inland over the area from the Gulf of Mexico. In
winter, the mountains to the west are a barrier to most
moisture from the Pacific Ocean. The eastern mountain
slopes and the valley plains of Chaves County, there-
fore, receive little increase in precipitation.

Rainfall of 0.10 inch or more may be expected to fall
on an average of 20 to 25 days a year in the lower ele-
vations; this increases to about 85 days a year in the
mountains of the southwest. On the average, one-half
or more of the total yearly precipitation falls on just
5 days in the lower elevations and on 10 days in the
southwestern mountains.

S BEFRRNE E. HougHToN, State climatologist for New Mexico,
1.8, Department of Commerce.
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TABLE 14.—Temperature and precipitation
[All data from Roswell, New Mexico (1981-1960)]
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Temperature Precipitation
i:‘f‘_‘fﬁgg i%:'\‘rg One year in 10 will Number of days with
i have— precipitation
Month Average Averape Average
daily daily Maximum | Minimum | monthly
maximum | minimum teTpeb te::lper- total T —
ature ature 10 ine .25 inc
H]}i;l _:l.lhtn or em]la] to or Less than | More than or n:ore Or more
igher ower
than than
F. . P °F. In. In. In.
Janvary . . 55 21 71 13 0.5 (*) 1.2 2 1
February — 60 24 75 15 0.4 *) 0.9 1 1
Mareh oo 69 30 81 21 0.5 g} 14 1 1
o) T O 79 89 89 32 0.7 1 1.3 2 1
MR e e e 87 49 96 43 1.3 0.1 27 2 1
June _____ - 96 59 103 56 11 0.1 22 2 1
July e a5 62 101 62 1.8 0.4 3.3 4 2
August . _____ 03 60 100 59 1.6 0.3 3.3 3 2
September o ___ 87 b2 96 46 1.8 (" 5.0 3 2
October covcucuoccas ™ 41 89 35 1.1 0.1 2.9 2 1
November __._____.__ 65 27 78 19 0.3 (*) 0.9 1 )
December _ b7 21 T 14 0.5 (") 1.8 1 : 1
WeHT e 7 40 2104 4 11.6 7.0 14,8 24 14
* Average annual highest temperature, * Less than 0.05 inch.
* Average annual lowest temperature. * Less than 3 day.
TABLE 15.—Temperature and precipitation
[All data from Elk, New Mexico (1931-1960)]
Temperature Precipitation
Two years in 10 will : " 2
One year in 10 will Number of days with
have n&,}ifjﬁ days have— precipitation—
Month Average Average . i . | Average
daily daily B‘{axlmum Minimum rn?l}tllly
maximum | minimum ';‘:ll}‘:a"‘ T-ea‘?d’;f‘ b 0.10inch | 0.50 inch
equal to or | equal to or Less than | More than or more or more
hizher e (1954-60) | (1951-60)
than than
*F. *F. *F. *F. In. In. In.
JANVATY oo 55 21 T1 7 , - : i
February —eeeeeeoeo 55 23 72 8 32 (') ig g H
areh —o o iecnn, 63 28 77 14 0.6 H 1.6 2 (*
Al 70 35 83 26 0.6 *) 11 1 f‘g
] 7 42 88 33 1.8 0.1 3.3 2 1
e Sdi 85 51 94 41 1.7 02 3.5 3 1
Ul i 87 hiti} 94 50 2.6 0.9 1.6 6 2
August 85 53 90 50 3.0 1.8 5.8 7 3
September ___ — 80 48 87 a8 2.6 0.3 5.8 4 1
October ____________ 72 37 83 30 1.4 0.4 3.3 4 1
November ——-———... 63 26 75 138 0.4 *) 0.8 1 (")
December —ooee .. 57 22 71 9 0.6 ) 1.7 9 )
L m a7 *95 12 15.8 9.1 19.7 36 9

! Average annual highest temperature.
* Average annual lowest temperature,

* Less than 0,06 inch.
* Leas than % day.
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Annual daily temperature averages about 59° F. in
the northern part of the survey area. It is about 60°
in the Pecos Valley and adjacent east and 58° in the
west. Temperatures decrease more rapidly with eleva-
tion in the southwest to about 54° at the western
boundary of Chaves County. Daily maximum tempera-
ture averages in the mid-seventies in the lower
elevations to 70° in the mountains. Daily minimum
temperature averages in the middle forties in the
lower elevations and in the upper thirties in the moun-
tains. Tables 14 and 15 show the general pattern of
monthly temperature for these two areas. In winter
there are rather small differences in the average high
and low temperatures in the two areas, but differences
are pronounced in the summer, both in high and low
readings. Extremes of temperature in the area are a
high of 111° F, at Hagerman, July 21, 1936, and a low
of 29° below zero at Roswell, February 13, 1905. Tem-
peratures below zero, however, occur on an average of
one day per year at Roswell. Daily maximum tempera-
tures of 90° or more occur on an average of 20 to 25
days a year. Temperatures fall to 32° (freezing) or
below on an average of 110 to 120 days per year in the
lower elevations and on about 150 days per year in
the mountains,

Relative humidity in Chaves County, Southern Part,
is illustrated by measurements made at Roswell, where
the annual average is approximately 50 percent. Early
morning humidity, which is generally highest at the
time of lowest temperature, averages 70 percent, and
afternoon humidity averages 80 percent. Lowest hu-
midity is in spring, when morning highs average 55
percent and afternoon lows average 20 percent. Hu-
midity is highest late in summer and early in fall, the
rainy season, at which time the range of averages is
from 75 percent in the early morning to 85 percent
later in afternoon. Because of the generally lower tem-
peratures in the mountains of the southwest, the rela-
tive humidity of that area averages about 5 percent
higher than in the Pecos Valley.

Evaporation from a Class A evaporation pan at
Bitter Lakes National Wildlife Refuge averages 96
inches a year, two-thirds of which (65 inches) is dur-
ing the period May through October. These values are
generally representative of Chaves County, Southern
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Part. Because temperatures are cooler in the higher

lands in southwestern Chaves County, the evaporation

il‘le!:'e is generally about 10 percent lower than at Bitler
aKes,

Sunshine occurs about three-fourths of the possible
hours in Chaves County, Southern Part, or an average
of near 3,300 hours annually. The average cloudiness
is 40 percent of the sky covered by clouds. An average
185 days a year may be called clear (less than 14 per-
cent of the sky covered by clouds) while 80 days may
be called cloudy (more than 70 percent of the si’y cov-
ered by clouds).

An average of 41 thunderstorms a vear occur at
Roswell, and this figure is generally representative of
Chaves County, Southern Part. Two-thirds of these
occur during summer, and thunderstorms seldom oceur
in winter. An average of one or two days a month with
heavy fog occur from late fall through early spring.

Tornadoes have been reported mainly in the vicinity
of Roswell where most of the eounty population lives.
The greatest damage from a tornado occurred on June
8, 1923 when a tornado hit the northwest corner of the
city. About 7 tornadoes in 50 years were reported in
the area north of Roswell, and about 6 in the area south
of Roswell. Damage is generally light,

Hail occurs abount twice a year in the Roswell area.
It occurs most often late in spring and early in sumimer,
April through July, with 69 percent of the annual
occurrences. In some years (about 1 year in 6) there is
no hail, while as many as eight hailstorms occurred
in one year, 1919. In the 14 year period 1950-1963, hail
three-fourths of an inch in diameter or more has fallen
12 times. During this period damage has oceurred to
property three times and to crops twice; one storm
caused severe damage to crops.

Annual average windspeed at the Roswell Airport
is 10 miles per hour. Strongest average winds, about
12 miles per hour, are in spring, mainly in June, At
other times winds are about 8 to 9 miles per hour.
Nearly 40 percent of the time the wind is from the
southeasterly quadrant. Strongest winds, those above
24 miles per hour, are most often from westerly direc-
tions. Easterly winds average the lightest, while west-
erly winds are strongest. The general north-south
orientation of the Pecos Valley at Roswell probably in-

TABLE 16.—Probabilities of last freezing temperatures in spring and first in fall
[All data from Roswell, Chaves County, New Mexico]

Dates for giveh probability and temperature
Probability 5
16 F. 20 F. 4 F. 28 F. 32 F. 36 F, 40 F.
orlower | orlower | orlower | orlower | orlower | orlower or lower
Spring:
1 year in 10 later than - ______| Mar. 15 Mar. 24 Apr. 5 Apr. 10 Apr, 24 May 2 May 18
2 years in 10 later than —____________ __ —| Mar. 7 Mar, 17 Mar, 29 Apr. 6 Apr. 19 Avpr. 27 May 8
byearsin 10 later than ___________ | Feb.18 Mar. 2 Mar. 16 Mar, 27 Apr. 9 Apr. 17 Apr. 27
Fall:
1 year in 10 earlier than . ______________ Nov. 17 Nov. 9 Nov. 5 Oct. 30 Oct. 21 Det. 9 Sep. 29
2 years in 10 earlierthan ___________________ Nov. 24 Nov. 14 Nov. 9 Nov. 3 Oet. 26 Oct. 13 Oct. 8
vearsin 10 earlier than _______ | Dec.9 Nov, 26 Nov, 16 Nov. 11 Nov. 2 Oct. 24 Oct. 12
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creases the frequency of wind in those directions to
values higher than those in localities at a greater dis-
tance from the river, particularly in the southwest.
These areas oulside the valley probably receive a
greater windflow from the westerly directions than
does Roswell. . .

Table 16 shows the probability of last freezing tem-
peratures in spring and first in fall at Roswell. The
average date is that of 50 percent probability. The av-
erage length of the growing season, the period between
the last freezing temperature in spring and the first
freezing temperalure in fall, is 207 days. _

In the lower elevations the season for snowfall is
November through April; the winter months receive
the most snow. An average of about 10 inches of snow
may be expected in the area, but seasonal totals vary
from 2 to 31 inches at Roswell. Although 15.3 inches
of snow fell at Roswell in 24 hours on December 8-9,
1960, generally only an inch or two falls in a day, and
it does not stay on the ground long. In the higher ele-
vations of the southwest, snowfall is heavier and the
season is a bit longer. Average annual snowfall is 14
to 17 inches or more, but a total of 34 inches fell at
Elk in December 1931.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as granules, blocks,
or prisms, are called peds. Clods are aggregates produced
by tillage or logging, g

Alkali (sodic) soil. A soil having 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 plant growth is restricted,

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine
material dropped by a stream where its gradient lessens
abruptly. )

Alluvium, rfaterial, such ag sand, silt, or clay, deposited on land
by streams. .

Area reclaim. An area difficult to reclaim after the removal of
soil for construction and other uses. Revegetation and ero-
sion control are extremely difficult.

Available water capaecity (available moisture ecapacity). 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 moisture capacity and the
amount at wi]tia'JEl point. It is eommonly expressed as inches
of water per inch of soil. The eapacity, in inches, in a 60-
inch profile or to a limiting layer is expressed as—

Inches
Verylow - Tless than 3.7
LowW oo 35 to'h
Moderate o ____ B e te G
BN e e More then 7.6

Caleareous soil. A soil containing enough caleium carbonate
(commonly with magnesium carbonate) to effervesee (fizz)
visibly when treated with cold, dilute hydrochloric acid. A
soil having measurable amounts of calcium earbonate or
magnesium ecarbonate.

Caliche. A more or less cemented depogit of caleium carbonate
in soils of warm-temperate, subhumid to arid areas. Caliche
occurs as soft, thin layers in the soil or as hard, thick beds
just beneath the solum, or it is exposed at the surface hy
erosion.

Chlorosis. A yellowing between veing on l:..ipper foliage which
results from chlorophyll deficiency. any factors cause
chlorosis, . . .

Clay. As a soil separate, the mineral soil particles less than
0.002 millimeter in diameter. As a soil textural eclass, soil
material that is 40 percent or more clay, less than 45 per-
cent sand, and less than 40 percent silt.

Clay bridging. Accumulation of alluvial clay on and between
grains of sand.

Clay film. A thin coating of oriented clay on the surface of a
soil aggregate or lining pores or root channels, Synonyms:
clay coat, clay skin.

Cobblestone (or cobble). A rounded or partly rounded fragment
of rock 3 to 10 inches (7.5 Lo 25 centimeters) in diameter.

Complex, soil. A mapping unit of two or more kinds of soil
occuring in such an intricate pattern that they cannot be
shown separately on a soil map at the selected scale of
mapping and publication.

Cumfureémihlﬁ. Excessive decrease in volume of soft soil under
oad.

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 to-
gether in a mass,

Friable.—When moist, crushes easily under gentle pres-
sure between thumb and forefinger and can be pressed
together into a lump.

Firm.—When moist, crushes under moderate pressure between
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tlﬁmb and forefinger, but resistance is distinctly notice-

able.

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 sfi§ht pressure. ]

Cemented.—Hard; little affected by moistening.

Corrosive. High risk of corrosion to uneoated steel or deteriora-
tion of concrete.

ver crop. A close-growing crop grown primarily to improve

and protect the soil between periods of regular crop produc-
tion, or a crop grown between trees and vines in orchards
and vineyards,

Cutbanks cave. Unstable walls of cuts made by earthmoving
equipment. The soil sloughs easily.

Depth to rock. Bedrock at a depth that adversely affects the
specified use.

Eolian soil material, Earthy parent material accumulated
through wind action; commonly refers to sandy material in
dunes or Lo loess in blankets on the surface.

Excess lime. Excess carbonates. Excessive carbonates, or lime,
restrict the growth of some Plants.

Execess salts. Excess water soluble salts. Excessive salts restrict
the growth of most plants.

Favorable. Favorable soil features for the specified use.

Flooding. The temporary covering of soil with water from over-
flowing streams, runoff from adjacent slopes, and tides.
Frequeney, duration, and probable dates of occurrence are
estimated. Frequency is expressed as none, rare, occasional,
and frequent. None means that flooding is not probable;
rare that it is unlikely but possible under unusual weather
conditions; oceasional that it occurs on an average of once
or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very
brief if less than 2 days, brief if 2 to 7 days, and long if
more than 7 days. Probable dates are expressed in months;
November-May, for example, means that flooding can occur
during the period November through May. Water standing
for short riods after rainfall or commonly covering
swamps and marshes is not considered ﬂoodi;lg.

Flood plain. A nearly level alluvial plain that borders a stream
and is su?jxiet to flooding unlcssfprotected artificially.

Frost action, czing and thawing of soil moisture. Frost action
can damage structures and plant roots. .

Genesis, soil. The mode of origin of the soil. Refers especially
to the processes or soil-forming factors responsible for the
formation of the solum, or true soil, from the unconsoli-
dated parent material, .

Grassed waterway. A natural or constructed waterway, typically
broad and shallow, seeded to grass as protection against
erosion. Conduets surface water away from cropland,

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, having distinct characteristics’ produced bfr soil-
forming processes. The major horizons of mineral soil are as
follows: "

O horizon.—An organic layer, fresh and decaying plant resi-
due, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or near
the surface, in which an accumulation of humified organic

matter is mixed with the mineral material. Also, a plowed
Ialur.!'ace horizon most of which was originally part of a B
orizon.

A2 horizon.—A mineral horizon, mainly a residual concentra-
tion of sand and silt high in content of resistant minerals
as a result of the loss of silicate clay, iron, aluminum, or a
combination of these.

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
distinctive characteristics caused (1) by accumulation of
clay, sesquioxides, humus, or a comhination of these: (2)
by prismatic or blocky structures; (3) by redder or
browner colors than those in the A horizon; or (4) by a
combination of these. The combined A and B horizons are

SOIL SURVEY

erally called the solum, or true soil. If a soil lacks a B
orizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes
and does not have the properties typical of g}le Aor B
horizon, The material of a C horizon may be either like
or unlike that from which the solum is presumed to have
formed. If the material is known to differ from that in the
solum the Roman numeral II precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock com-
monly underlies a C horizon, but ean be directly below an

or B horizon.

Hummocky. Refers to a landscape of hillocks, separated by low
sage, having sharply rounded tops and steep sides. Hum-
mocky relief resembles rolling or undulating relief, but the
tops of ridges are narrower and the sides are shorter and
less even. ]

Indurated. Cemented, having a hard, brittle consistency because
the particles are held together by cementing substances such
as caleium carbonate or the oxides of silicon, iron, and
alugninum. The hardness and brittleness persist even when
wet.

Irrigation. Apﬁlication 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 ealled border dikes, or borders.

Basin.—Water is applied rapidly to nearly level plains sur-
rounded by levees or dikes. .

Controlled fooding.—Water is released at intervals from
closely spaced field ditches and distributed uniformly
over the field.

Corrugation.—Water is applied to small, closely spaced fur-
rows or ditches in fields of close-growing erops or in
orchards so that it flows in onlia one direction,

Furrow.—Water is applied in small ditches made by cultiva-
tion implements. Furrows are used for tree and row crops.

Sprinkler.—Water is sprayved over the soil surface through
pipes or nozzles from a pressure system.

Subirrigation.—Water is applied in open ditches or tile linecs
until the water table is raised enough to wet the soil.

Wild flooding.—Water, released at high points, is allowed to
flow onto an area without controlled distribution.

Leaching. The removal of soluble material from soil or other ma-
terial by percelating water.

Low strength. Inadequate strength for supporting loads.

Morphelogy, soil. The physical makeup of the soil, including the
texture, structure, porosity, consistence, color, and other
1tlrh]r:ﬂ'mf, mineral, and biological properties of the various

orizons, and the thickness and arrangement of those hori-
zong in the goil profile.

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock
is not yet parent material by this concept,

Percs slowly. The slow movement of water through the soil
adversely affecting the specified use,

Permeability. The quality that enables the oil to tranemit water
or air, measured as the number of inches per hour that
water moves through the soil, Terms describing permeabil-
ity are very slow (less than 0.06 inch), slow (0.06 to 0.20
inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 to
2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0
to 20 inches), and very rapid (more than 20 inches).

PH value. (See Reaction, s0il). A numerical designation of acidity
and alkalinity in seil,

Piping. Moving water forms subsurface tunnels or pipelike cavi-
ties in the soil.

Plasticity index. The numerical difference between the liquid
limit and the plastic limit; the range of moisture content
within which the soil remains plastic.

Pores. That part of the bulk volume of soil not occupied_by soil
particles; interstices; voids.

Poor outlets, Surface or subsurface drainage outlets difficult or
expensive to install,

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 described
as precisely neutral in reaction because it is neither acid
nor alkaline. The degree of acidity or alkalinity is expressed
as—
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Extremely acid ___Below 4.5 Neutral 66107
Very strongly acid-4.5to 5.0 Mildly alkaline ____T4to7
Strongly aeid _ A.1to 5.5 Moderately alkaline.7.9 to 8.4

G ts

Medium acid -~ 5.6 to 6.0 Strongly alkaline __8.5 to 5.0
Slightly acid ——ae-- 6.1t0 6.5 Very strongly
alkaline _...9.1 and higher

Redbed (geology). Sedimentary strata, largely of Permian and
Triassic age, that are predominantly red in color. Redbeds
conlain few fossils. "

Residuum &residua] soil material). Unconsolidated, weathered,
or partly weathered mineral material that accumulates over
disintegrating rock. b

Rooting depth. Shallow root zone, The soil is shallow over a layer
that greatly restricts roots. See Root zone.

Runeff. The precipitation discharged in stream channels fron a
drainage area. 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 containing soluble salts in an amount that
impairs growth of plants. A saline soil does not contain
excess exchangeable sodium,

Sand. As a soil separate, individual rock or mineral fragments
from 0.06 millimeter to 2.0 millimeters in diameter. Most
sand grains consist of quartz. As a soil textural class, a soil
that is 85 percent or more sand and not more than 10 percent
clay.

Seepage. The rapid movement of water through the soil. Seep-
age adversely affects the specified use. y

Shrink-swell. The shrinking of soil when dry and the swelling
when wet. Shrinking and swelling can damage roads, dams,
building foundations, and other struetures. It can also dam-
age plant roots. .

Silt. As a soil separate, individual mineral particles that range
in diameter from the upper limit of clay (0.002 millimeter)
to the lower limit of verﬁ fine sand (0.05 millimeter). As a
s0il textural elass, soil that is 80 percent or more silt and
less than 12 percent clay. )

Slope. The inclination of the land surface from the horizontal.
Percentage of slope is the vertical distance divided by hori-
zontal distance, then multiplied by 100. Thus, a slope of 20
percent is a drop of 20 feet in 100 feet of horizontal distance.

Slope class name: Word description of slopes provided in addi-
tion to the numerical slope range given in the correlated
name of a mapping unit. The slope class name provides
additional information 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 percentape  Sinple alopes Compler slopes

| R st m e Level ______ . lLeve

. N A R Ik Nearly level ____________ Gently undulating
0 Y Gently sloping - ceeeeeee Undulatin

A Moderately sloping - Gently rolling
9-16 _____ . __Strongly sloping ________ olling

AR ) R SR Moderately steep __Hilly

k11 R | e —— BUORD v sismcmiman s Steep

1115 1) Very afeed coerenmanmmes Very steep

Slow intake. The slow movement of water into the seil
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Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centi-
meters) in diameter. Small stones adversely affect the speci-

ed use,

Spil. A natural, three-dimensional body at the earth’'s surface
that is capable of supporting plants and has properties re-
sulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by
relief over periods of time.

Solum. The upper part of a soil profile, above the C horizon, in
which the processes of soil formalion are active. The solum
in mature soil consists of the A and B horizons. Generally,
the characteristies of the material in these horizons are un-
like those of the underlying material. The living roots and
other plant and animal life characteristics of the soil are
largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in
diameter,

Structure, soil. The arrangement of primary soil particles into
compound particles or aggregates that are separated from
adjoining ngfgrﬁgales. The principal forms of soil structure
are—platy (laminated), prismatic (vertical axis of aggre-
gates longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and granular,
Structureless soils are either single grained (each grain by
itself, as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Subsoil. Taechnically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. The part of the soil below the solum.

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 can soak into
the soil or flow slowly to a prepared outlet without harm. A
terrace in a field is generally built so that the field can be
farmed. A terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Texture, seil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
lvamy sand, sandy loam, loam, silt, silt loam, sandy cla
loam, clay loam, silty clay loam, sandy clay, silty clay, an
clay. The sand, loamy sand, and sandy loam classes may be
furtner divided by specifying “coarse,”” “fine,” or “very

Thin Ia}.er. Otherwise suitable soil material too thin for the

specified use,

Upland (geology). Land at a higher elevation, in general, than
the nflm'ia plain or stream terrace; land above the lowlands
along streams. :

Water table. The upper limit of the soil or underlying rock
material that is wholly saturated with water.

Water table, apparent. A thick zone of free water in the
soil. An apparent water table is indicated by the level at
which water stands in an uncased borehole after adequate
time is allowed for adjustment in the surrounding soil.

Water table, artesiun. A water table under h%:_lmsmtic head,
geueralfy beneath an im{mrmeahle layer. When this layver
is penetrated, the water level rises in an uncased borehole.

Water table, perched. A water table standing above an un-
saturated zone. In places an up]);er. or perched, water table
is separated from a lower one by a dry zone.






GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil
series to which the mapping unit belongs. The nonirrigated capability classification of the soils are
described on page 56.

Capability unit

Map symbol Non-
MNarrowly Broadly IrTi- irri-
defined defined Mapping unit Page gated Page gated Range site Page
Aa Alama loam---------=---—===sssss===--- 9 | ====—- -= | Vle Bottomland SD-3 59
AN Ancho-Penasco associatlion------======- 10 | === == | mmmmmm | mmmmmm e mmmmmmees --
Ancho loam part-------—---------—- = | mm——— -- Vie Loamy CP-4 64
Penasco cobbly loam part----------= == | === -- | VIIs Shallow CP-4 66
AtA Atoka loam, 0 to 1 percent slopes----- 11 I11s5-7 54 | VIIs Loamy SD=3 64
AtB Atoka loam, 1 to 3 percent slopes----- 11 11Te-12 54 |VIIe Loamy 5D-3 64
Ba Balmorhea loam------=---===s=s======== 12 | TVw-3 56 | VIw Salt ‘teadow SD-3 65
Bd Balmorhea loam, drained----=-=-------—- 12 | I11s-9 55 |VIs Salty Bottomland 65
sh-3
BE Berino-Cacique association---=-====-=- 13 | ——==- - -- |Vlle Sandy SD-3 66
Bf Berino-Pintura complex------------ e = et == |VITe |=s===---c-mmoeoe—- --
Berino sandy clay loam part------- == | ===———- e Sandy SD-3 66
Pintura loamy fine sand part------ — | emm——- e Rt Deep Sand SD-3 61
BgA Rigetty loam, 0 to 1 percent slopes--- 15 | T 53 |VIc Loamy S5D-3 64
BgB Bigetty loam, 1 to 3 percent slopes--- 15 1Ie-6 53 |Vle Loamy SD-3 64
Bh Bigetty loam, moderately saline------- 15 | IIIs-9 55 |VIis Salt Flats SD-3 64
BP Bigetty-Pecos association------------- 15: | =wanss S memmmmm s mmm e --
Bigetty loam part-----===-===--=---- - | e - | VIe Loamy SD-3 fd
Pecos silty clay loam, nonsaline,
partcemanenn s e m e == | mewese == | VIs Bottomland SD-3 59
CcA Cuevoland-Ancho association----------- 17 | ——=--- —~ |Vie | --emsmemsmmmamem—-- --
Cuevoland loam part--------------- - | mmmm- e et Loamy CP-4 64
Ancho loam part--------------==--=-= = | mem——— - | m———— Loamy CP-4 6d
Pena cobbly loam part---=---------- adll IES b e = | =m———- Hills CP-4 62
De Deama-Rock outcrop compleXx--------=-== 17 | ====== -- | VI1s ———m—— e em e --
Deama cobbly loam part--=-===-==---- = | === - |- Limestone Hills CP-4 62
Rock outcrop part---=------------- e B P e LR Lt ettty --
DR Deama-Remunda association----------=--= 18 | =====- B Bt ittt --
Deama cobbly loam part---=-======-= = | == -- |Vlls Shallow CP-4 66
Remunda loam part----------------- e et --= |VIe Loamy CP-4 64
Du Dune land--------—---=-----====m--maee 19 | ==mmm- -= |VITIe | ---=---=mmmmmmmme- --
EcC Ector-Rock outcrop complex, 0 to 9
percent slopes---—-—---=-==—-=-=-==--—o 19 | ====== CET 00 i Bt e e -
Ector cobbly loam part-====-==-====-= - | == -- |------ | Shallow CP-4 66
Rock OUTCTOP part-------=s====-=-= - | == cm | emmmmm | mmmme e --
EcD Ector-Rock outcrop complex, 9 to 30
percent s5lopg§-=---==scemcmansms=-—= 18 | eemmem = |VIIs |-—======sasecccdecca --
Ector cobbly loam-part------------ e B = | mm———— Limestone Hills CP-4 62
Rock outcrop part------===-------- e e |emmmmm | e --
Fa Faskin fine sand--===========-===-n-o- 20 | ———=-- — |VIe Deep Sand CP-2 60
M Faskin-Malstrom association------=---- 20 | ------ - |VIe Deep Sand CP-2 60
Fr Faskin-Roswell compleX----==--=======- 21 | === - IVIle |=---mmmmmmmmmmmee e
Faskin sandy clay loam part------- -— | === -- |--=--- Sandy CP-2 65
Roswell loamy fine sand part-----—- - | ===—--  EEEE et Sandhills CP-2 65
GD Gabaldon-Dev association------====--=- 22 | ==m=—- am Jmmmmem | e --
Gahaldon silt loam part----------- -~ |1 53 |VIc Loamy CP-4 64
Dev gravelly loam part------------ - | mm——— == |VIw Bottomland CP-4 59
Ge Glendale fine sandy loam-==---------=-- 23 | Ile-2 53 |ViIe Bottomland SD-3 59
Gf Glendale loam--============-=--—-=co--= 23 |1 53 |VIlc Bottomland 5D-3 59
Ho Holloman loam, thick solum------====-= 24 | TVs-2 55 |VIIs Loamy SD-3 64
Hp Holloman-Gypsum land complex, 0 to 3
percent slopes--------—--======--==-- 24 | -====-- e |VIIs |e===s===sm—c————————- --
Holloman loam part-------=e======= e B o Gyp SD-3 62
Holloman loam, thick solum, part-- -- |------ — |emm——- Loamy SD-3 64
Gypsum land part-------------=---= - | =mm—-- T -
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Eroadly

Marrowly

defined defined

HrC

Im

Ks
Kt

Lr

Lt
Pb

Fe

PfA

Ra
ReA
ReB

Rg

HSE

PGR

PH

PK

PL

PN

RF

RH

GUIDE TO MAPPING UNITS-CONTINUED

Mapping unit

Helloman-Gypsum land complex, 3 to §
percent slopes--------—o-oooo_______
llelloman loam part--===--ecccaooo__
Holloman loam, thick solum part---
Gypsum land part--eceeceeeeee
Holloman-Gypsum land complex, 30 to 50
percent slopes-=-----—-——_________
Holloman loam part---=-se-e-o---. -

Gypsum land and Rock outcrop

PATE-m e
Ima fine sandy loame==-eecaeooon____
Jal fine sandy loam-------ceccmmeenaa-
Kimbrough gravelly loam----—-----—--___
Kimbrough-Sharvana complex----=-ecau__
Kimbrough-Stegall-Slaughter complex---
Kimbrough gravelly fine sandy loam
L et T,
Stegall loam part-----—-----c-eeono
Slaughter loam part------cecao____
Lozier-Reakor complex----=-=eceaeoooo
Lozier cobbly loam part-----------
Reakor loam part------c-ceeaaoo_
Tencee cobbly loam part-----------
Lozier-Tencee complex------—--—-———aoo
Pajarito loamy fine sand---==cco-eoo__
Pajarito-Pintura complex------=ce==e-
Pajarito fine sandy loam part-----
Pintura loamy fine sand part------
Pecos silty clay loam---=--——-—-ccmmux

Pecos silty clay loan, nonsaline, 0
to 1 percent slopes--------——————---
Pecos silty clay loam, nonsaline, 0
to 3 percent slopes=-==--ccmmecceaaa.
Pecos-Dev association------————________
Pecos silty clay loam, nonsaline,
PATL- o el
Dev cobbly loam part------—————____
Pena-Penasco association------ccaeea-_
Pena gravelly loam part-====---caa
Penasco cobbly loam part-----—-—--_
Penasco-Ancho association----=seccaeaa.
Penasco cobbly loam part----------
Ancho loam part---ceeceecaooo_____
Penasco-Gabaldon association---=c==eu-
Penasco gravelly loam part--------
Gabaldon silt loam part--------__-
Reakor sandy loam----—--==ccemccmmmaaas
Reakor loam, 0 to 1 percent slopes----
Reakor loam, 1 to 3 percent slopes----
Reakor loam, 0 to 3 percent slopes----
Reakor loam, gravelly subsoil
Variant-—--=cm el
Reakor-Pecos association-------=-===--
Reakor loam part-----c-coo-_
Pecos silty clay loam, nonsaline,
PATT=mmemmmme e

Page
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Capability unit

Non-

Irri- irri-

gated  Page gated Range site Page
------ L 2 & ¢ S
______ v ====== | Gyn SD-3 62
------ -= | ------ | Loamy 5D-3 64
------ -- |VIIe s meeeccssemes  aa
______ -~ | ====-- [Gyp SD-3 62
______ -- |vIe Sandy CP-2 65
------ -= | VIIe Limy SD-3 63
...... == |VIls Shallew HP-3 67
______ -= | VIIs Shallow HP-3 67
...... e 4 8 R e e
______ = -==-=-=- | Shallow HP-3 67
...... == | ====-=|Clayey HP-3 60
______ == | ====== [ Clayey HP-3 60
------ -- | VIIs e Rt L P --
...... == | =-==-- [Gravelly SD-3 61
—————— - ====== | Loamy SD-3 64
...... -- | ------ | Gravelly SD-3 61
______ -= |vizs Gravelly SD-3 61
______ -- | VIle Sandy SD-3 66
------ == |¥VIile ettt e L E L T -
...... == | ====-- | Sandy sD-3 66
______ == | =-==== | Deep Sand $D-3 61
IVs-11 55 |VIIs Salty Bottomland 65

5D-3

TTs-1 54 (VIs Bottomland SD-3 59
------ -- | Vie Bottomland SD-3 59
------ -- | Vle Bottomland SD-3 59
,,,,,, - | VIw Bottomland CP-4 59
...... -- | Vie Hills CP-4 62
m———— - VIIs Shallow CP-4 66
...... -= | VIIs Shallow CP-4 66
...... -- |VIe Loamy CP-4 64
______ -- |VIIs Shallow CP-4 66
______ -~ | VIe Loamy CP-4 64
Ile-2 53 |VIIe Sandy SD-3 66
1 53 |[VIIe Loamy SD-3 64
Ile-6 53 |VIIe Loamy SD-3 64
______ -- |VIIe Loamy SD-3 64
I1s-4 54 |VIle Loamy SD-3 64
...... == |[VTTe Loamy SD-3 64
...... -- |VIe Bottomland 5D-3 59
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Narrowly Broadly

defined defined

RI

RkA

RkB
RL
RM

Rn

Ru

Sh

Sm

So

Te

TED

Tg
TS
TOF
UA
VG

Mapping unit

Reakor-Tencee association---------—----
ReakoT 1oam part-----------==-----
Tencee gravelly loam part---------

Reeves loam, 0 to 1 percent slopes----

Reeves loam, 1 to 3 percent slopes----

Reeves-Holloman association=----------
Recves loam part---------—--===--=
Holloman 108m part-==s===s==ec-==-
Holloman loam, thick solum, part--

Remunda-Penasco association--=---=-e--
Remunda loam part--------======-==
Penasco cobbly loam part----------

Roswell-Jalmar cOMpleX====s=======----
Roswell fine sand part------------
Jalmar fine sand part-------------

Russler silty clay loam-----=-=-===-==

Shanta silt loam-=-==sssssccccecam-na=
Protected areas---------—--=======-=
Ocassionally flooded areas=-===-===

Simona fine sandy loam-------=-=------

Sotim fine sandy loam------=-cccece---

Tencee gravelly sandy loam-----=-=====

Tencee cobbly loam, 5 to 30 percent

S1OpeS----==mmmem=mmmm——— oo

Tencee-Upton complex--==-======cccaacax

Tencee-Sotim association----------=---
Tencee gravelly fine sandy loam

part---==sesssmememe e ——————
Sotim fine sandy loam part--------

Torriorthents, very steep---=---=====-=

Upton-Atoka association----------—-----
Upton gravelly loam part----------
Atoka loam part--------===ss=ccc-=

Vinton-Glendale association-----------

Capability unit

Non-

Irri- irri-

gated Page pgated Range site Page
—————— -= Viie - —— -
------ -= | =====- | Loamy SD-3 64
—————— -- ------ | Gravelly 5D-3 338
I1Is-9 55 | VIIs Loamy SD-3 64
[ITe-12 54 | VIIe Loamy SD-3 64
------ -= Vile Loamy SD-3 64
------ --| VIIs Gyp SD-3 62
------ -- | VIIs Loamy SD-3 64
------ == | VIe Loamy CP-4 64
------ -= | vIis Shallow CP-4 66
------ -= | vrte e -
------ -- | ------ | Sandhills CP-2 65
------ -- ~===== | Deep Sand CP-2 60
------ -- Vile Loamy SD-3 64
Ile-6 53| VIe | --e=ce-ec—ceeca—a- --
------ - | VIw Bottomland CP-4 59
—————— -- | VIIe Shallow Sand SD-3 67
------ -- | VIIe Loamy SN-3 64
------ -= | ViIe Gravelly 5D-3 61
------ =-= VIile Hills CP-4 62
------ == | Vile Gravelly SD-3 61
------ - Vile e -
------ - ~—===- | Gravelly SD-3 61
------ -- -====- | Loamy SD-3 6d
------ -- | VIIe Breaks 1IP-3 60
—————— -~ | viIs e --
------ -- ====== | Gravelly SD-3 6l
------ == | =------| Loamy 5D-3 64
—————— - Vile Bottomland SD-3 59




Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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