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Major fieldwork for this soil survey was done in the period 1960-1965. Soil names and
descriptions were approved in 1966. Unless otherwise indicated, statements in this publi-
cation refer to conditions in the Area in 1965. This survey was made cooperatively by
the Soil Conservation Service and the New Mexico Agricultural Experiment Station.
It is part of the technical assistance furnished to the Carlsbad, Central Valley, and
| Penasco Soil and Water Conservation Districts.

Either enlarged or reduced copies of the soil map in this publication can be made
| by commercial photographers, or they ecan be purchased on individual order from the
Cartographic Division, Soil Conservation Service, USDA, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in man-
aging farms and ranches; mn selecting sites
for roads, ponds, buildings. and other
structures: and in judging the suitability
of tracts of land for agriculture, industry,
and recreation.

Locating Soils

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

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the Area in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described and
the page for the capability unit and range
site in which the soil has been placed. The
first part of the guide lists the soils
mapped at low intensity; the second part
lists the soils mapped at high intensity.

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

Farmers and these who work with farm-
ers can learn about use and management of
the soils from the soil descriptions and
from the discussions of the capaLi]it}' units
and range sites.

(Fame managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife.”

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

Engineers and builders can find, under
“Engineering UUses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

Neientists and others can read about
how the soils formed and how they are
classified in the section “Formation and
Classification of the Soils.”

Newecomers in the Fddy Area may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be in-
terested in the information about the
county given in the section “General Na-
ture of the Area.”

Cover: An aerial view near Carlsbad. Water is piped to culti-
vated erops from the irrigation canal in the foreground.

U.S. GOVERNMENT PRINTING OFFICE: 1971

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C, 20402



How this soil survey was made_
Soil survey intensities
General soil map.
Limestone rock land-Ector association.

land-Cottonwood

1.
2. Reagan-Upton association__ . _
3. Reeves-Gypsum
111y ) ¢ S B -
4, I\illlhlUIIU[I-‘\L(‘U'HH association
5. Kermit- Berino association . _
6. Simona-Pajarito association
7.

Active dune land____
Anthony series
Arno series______
Atoka series.
Berino series_ _ _
Bippus series_ _
Cacique series_ _
Cottonwood series
Dev series_. . __
Dune land_ - _
Eetor series_ _ _
Gypsum land__
Harkey series__
Karro series
Kermit series_ ___
Kimbrough series_
Largo series_ . __
Likes series________
Limestone rock land
Mobeetie series
I)ﬂj.llitu :s(.‘lit‘.:-.‘- .

Pnttu series___
Reagan series.
Reeves series_ .

Rock land______ .

Arno-Harkey-Anthony association_
Descriptions of the soils_ i :

ASS0C1-

Contents

12
12
14
15
16

19

920

l"U
()1
21
22
23
24
25
26
A
28
25
29
29

Descriptions of the soils—Continued

Russler series.

Simonan series

Stegall series_

Stony and Rough broken land
Stony land e
Tonuco series____

Upton series_.__ .

Wink sertes____

Use and management of the soils_
Capability grouping .
Muanagement by irrigated capability units_

Estimated vields of irrigated crops
Management by dryland (upuhllltv units_
Use of the soils for range.

Range sites and condition classes_

Desct riptions of range sites_ .
Use of the soils for wildlife B
Engineering uses of the soils_______ e

Estimated properties of the soils_ s

Engineering interpret ations_______

Engineering test data

Engineering classification systems__

Formation and classification of the soils_
Factors of soil formation_

Parent material ___

Climate. s =

Relief and (lrlnn.wv

Plant and animal life____ . W

Time_ . T ERCA—
o ial%lflt‘lttlnll ul Lll(‘ -‘(11]‘-‘__ B
Physical and chemical analyses_ =i

General nature of the area I
History and development _
Climate._______ — o

Literature cited. __ R

T T

Guide to mapping units

I

Issued Mareh 1971

Page

36
37
39
39
39
39
41
43
44
44
44
47
48
51
a1
ol
53
55
56
56
57
57
71
71
71
13
73
74
74
74
76
76
76
77
51
bl






SOIL SURVEY OF EDDY AREA, NEW MEXICO

BY JACK C. CHUGG, GEORGE W. ANDERSON, DONALD L. KING, AND LaVAUGHN H. JONES," SOIL CONSERVATION
SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE NEW
MEXICO AGRICULTURAL EXPERIMENT STATION

TIII‘I EDDY ARIEA is in the southeastern part of New
Mexico (fig. 1). It consists of all of Eddy County except
the Shattuck Valley in the southwestern part, which has
been set aside as the Lincoln National Forest, It contains
2,524,517 acres, or about 3,945 square miles. Carlsbad, the
county seat, is in the south-central part. The Pecos River
flows generally north to south, approximately through the
central part of the Area.

About 97 percent of the survey Area is used for grass-
land. Ranching is the main enterprise, and beef cattle ‘the
most important kind of livestock. In the mountains, hills,
and valleys that make up about a fifth of the western part
of the survey Area, sheep and cattle are the principal kinds
of livestock.

About 3 percent of the survey Area is used for irvigated
crops. The irrigated tracts are generally at the lower ele-
vations along the Pecos and Black Rivers. The prineipal
irrigated crops are cotton, alfalfa, sorghum, and small
grain,

In small areas scattered throughout the survey Area,
oil is produced and potash and salt are mined. Most of
the oil-bearing areas are east of the Pecos River or in
the Indian Basin of the South Seven Rivers. The potash-
and salt-bearing areas are in the east-central part of the
Area, along the Quahada and Nimenim Ridges and in
the Clayton Basin.

How This Soil Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in the Eddy Avea, where they are located, and
how they can be used. They went into the county know-
ing they would likely find many soils they had already
seen, and perhaps some they had not. As they traveled
over the county, they observed steepness, length, and
shape of slopes; size and speed of streams; kinds of na-
tive plants or crops; 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 surface down into the parent
material that has not been changed much by leaching or
by roots of plants. -

"Part of the fieldwork was done by TrosMAs U, Yacer, RAYMOND
D, TAYLOR, CARLTON J. CARMICHAEL, LYLE D). PASCHKE, and (GARY
J. DELANEY, Soil Conservation Service

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. To use this publication efficiently, it

s 150 MILES
STATE COLLEGE i

State Agricultural Experiment Station

Figure I.—Location of Eddy Area in New Mexico.



2 SOIL SURVEY

is necessary to know the kinds of groupings most used
in a local soil classification.

Soils that have profiles almost alike make up a soil
series (72).* Except for different texture in the surface
layer, the major horizons of all the soils of one series
are similar in thickness, arrangement, and other impor-
tant characteristics. Each soil series is named for a town
or other geographic feature near the place where a soil
of that series was first observed and mapped. Karro and
Largo, for example, are the names of two soil series. All
the soils in the United States having the same series
name are essentially alike in natural characteristics.

Many soil series contain soils that differ in the texture
of their surface layer. According to such differences in
texture, separations called soil types are made. Within
a series, all the soils having a surface layer of the same
texture belong to one soil type. Karro loam and Karro
fine sandy loam are two soil types in the IKarro series.
The difference in texture of their surface layers is appar-
ent from their names.

Some types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use that practical suggestions about their manage-
ment could not be made if they were shown on the soil
map as one unit. Such soil types are divided into phases,
primarily on the basis of difference in slope or degree of
erosion, because these are differences that affect manage-
ment. For example, Karro loam, 0 to 3 percent slopes, is
one of several phases of Karro loam.

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

The areas shown on a soil map are called mapping
units. On most. maps detailed enough fo be llr‘i(’]llll in
planning management of farms and fields, a mapping
unit is nearly equivalent to a soil type or a phase of a
soil type. It is not exactly equivalent, because it is not
practical to show on such a map all the small, scattered
bits of soil of some other kind that have been seen within
an area that is dominantly of a recognized soil type or
soil phase. )

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intermingled or occur in such small indi-
vidual tracts that it is not practical to show them sepa-
rately on the map. Such a mixture of soils is shown on
the map as one mapping unit and is called a soil com-
plex. Ordinarily, a complex is named for the major kinds
of soil in it, for example, Largo-Stony land complex, 0
to 25 percent slopes.

Another kind of mapping unit is the undifferentiated
group, which consists of two or more soils that may
oceur together without regularity in pattern or relative
proportion. The individual tracts of the component soils
could be shown separately on the map, but the differ-
ences between the soils are so slight that the separation
is not important for the objectives of the soil survey. An

*Italicized figures in parentheses refer to Literature Cited, . 81,

example is Simona and Wink fine sandy loams, 0 to 3
percent slopes, eroded. )

Some mapping units contain more than one kind of
soil in a pattern more open and less intricate than that of
a soil complex. Such a mapping unit is called a soil asso-
ciation. A soil association differs from a soil complex in
that its component soils could be mapped separately, at
ordinary scales such as 4 inches per mile, and would be
if practical advantages made the effort worthwhile. A
soil association, like a soil complex, is named for the ma-
jor soils in it, for example, Reagan-Upton association,
0 to 9 percent slopes.

Most surveys include areas where the soil material is
so rocky, so shallow, or so frequently worked by wind
and water that it cannot be classified by soil series. These
areas are shown on the map like other mapping units, but
they are given descriptive names, such as Limestone rock
land, and are called land types.

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

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to
be organized in such a way that it is readily useful to
different groups of readers, among them farmers, ranch-
ers, managers of woodland, engineers, and homeowners.
Grouping soils that are similar in suitability for each
specified use is the method of organization commonly
used in soil surveys. On the basis of yield and practice
tables and other data, the soil scientists set up trial
groups. They test these groups by further study and by
consultation with farmers, agronomists, engineers, and
others, then adjust the groups according to the results of
their studies and consultation. Thus, the groups that
are finally evolved reflect up-to-date knowledge of the
soils and their behavior under methods of use and man-
agement current at the time of this survey.

Soil Survey Intensities

Part of the Eddy Area was mapped at low intensity
and part at high intensity (fig. 2).

Rangeland was mapped at low intensity. The soils
were examined at moderate to wide intervals. Tn several
places two or more soils were mapped together as a com-
plex, an undifferentiated group, or an association. Each
of the multiple mapping wnits is named for the major
soil series occurring in it, and the dominant soil is listed
first, for example, Arno-Harkey complex, =aline, 0 to 1
percent slopes. Tf the acreage of an individual soil was
large enough, that soil was mapped separately. A wide
range of slope was permitted within a mapping unit if
there was no major difference in use and management.

The major areas used for irrigated crops were sur-
veyed at high intensity. The soils were examined at
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The soils mapped at low intensity are used mainly for range.
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closer intervals than those mapped at low intensity and
were mapped in more detail and at a larger scale. Most
high-intensity mapping units consist of individual soils,
rather than of complexes or associations. Slope classes
were combined if there was no significant difference in
use and management,

General Soil Map

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

A map showing soil associations is useful to people who
want a general idea of the soils in an area, who want fo
compare different parts of an area, or who want to know
the location of large tracts that are suitable for a certain
kind of farming or other land use. Such a map is not
suitable for planning the management of a farm or field,
because the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other charac-
teristics that affect management.

The seven soil associations in the Eddy Area are dis-
cussed in the following pages. The terms for texture used

in the title for each of the associations applies to the tex-
ture of the surface layer.

1. Limestone rock land-Ector association

Rock land and very shallow, stony and rocky, loamy soils
over limestone; on hills and mountains

This association consists of nearly level to very steep,
stony soils and of rock land, slides, cliffs, and escarp-
ments (fig. 3). Most of this association is in the western
part of the Arvea. It occupies about 511,000 acres, or
approximately 20 percent of the survey Area. Rainfall
amounts to about 10 to 18 inches annually, and the mean
annual temperature ranges from 58° to 62° F. The frost-
free season ranges from 195 to 210 days. Elevations
-ange from 3,200 to 4,800 feet.

Limestone rock land, which makes up about 45 percent
of the association, consists of very steep, bare rock and
talus slopes where there is only a little soil. It dominates
the landscape in the Guadalupe Mountains, Seven Rivers
Hills, and Texas ITills.

Ector soils, which make up about 40 percent of the
association, are very shallow, stony, and rocky. They
developed in residuum weathered from limestone, These
soils oceur on mesalike ridgetops and on side slopes
between drainageways. They are dominant in the low
hills in the northwestern part of the Area. Intermittent
streams have cut channels at the bottoms of most of the
deep, very narrow canyons that oceur in these soils,

Figure 3—Typical pattern of rock land and soils in association 1.
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Also in this association are small areas of Dev and
Pima soils. These soils, which developed in mixed allu-
vium, make up about 15 percent of the association. They
occur on flood plains. Near Bogle Flats are a few sink-
holes, or playas, in which water stands for short periods
after rainfall. Pima soils are deep and calcareous. Dev
soils are flooded periodically.

This association is used mainly for grazing. A ranch
commonly covers 20 sections or more. The major prob-
lems are distribution of stock water and proper use of
the range. Livestock ponds are essential because there
is little or no perennial surface water and ground water
is scarce. Windmills are widely secattered, and water-
bearing strata in which wells could be drilled are diffi-
cult to locate. There are very few natural springs.

The soils and the plant cover of this association are
typical of a semiarid climate. The soils are droughty,
and vegetation is sparse. Short and mid grasses, along
with sotol, agave, ocotillo, catclaw, sacahuista, and a
little juniper make up most of the plant cover. The Pima
and Dev soils produce more forage than the Ector soils.

This association is sparsely populated. The landscape is
not easily traversed by ordinary means. Only a few good
roads pass through. Most follow the broader valleys or
ridgetops. Many are trails that lead to ranch headquar-
ters or that come to a dead end in canyons, The Guada-
lupe Ridge, a part of the Guadalupe Mountains, has

many natural caves. Carlsbad Caverns National Park is
in this association. Big game is hunted in season.

This association is generally not suited to engineering
structures of the kind needed to conserve soil and water.
The areas are steep, rocky, and inaccessible. The rock is
suitable for use as riprap or as material for pervious
blankets or road fill. It can also be crushed for gravel.

Pima soils are a source of material suitable for mixing
with other materials in construction of embankment-type
ponds in the narrow, V-shaped drainageways that occur
in this association. Concrete structures or small earthen
dams can also be installed to improve sites where springs
occur. it tanks can be installed in Pima soils, but few
areas of these soils are in a watershed large enough to
produce substantial runoff, and, in addition, these soils
generally occupy positions on the landscape that are hard
to protect.

Dev soils can be used as a source of road fill, but sites
must be carefully selected. Drainageways in these areas
sometimes accumulate enough water to damage structures
and to cause stream channels to shift,

2. Reagan-Upton association

Loamy, deep soils and soils that are shallow to caliche;
from old alluvium

This association consists of di-.ell) to shallow soils (fig.
4) on gently undulating plains and in the broader valleys

Figure 4—Typical pattern of soils in association 2.
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of the hills and mountains, mainly west of the Pecos
River and north of the Black River. It occupies about
740,000 acres, or approximately 29 percent of the survey
Area. Rainfall amounts to about 10 to 15 inches annually,
and the mean annual temperature ranges from 60° to
64° F. The frost-free season ranges from 200 to 220 days.
Elevations range from 3,000 to 4,600 feet.

Reagan soils, which make up about 40 percent of the
association, generally are deep, moderately dark colored,
caleareous, and loamy. Upton soils, which make up about
35 percent of the association, are moderately dark
colored. They are shallow or very shallow over hard
caliche. They occupy low, elongated ridges on the
steeper parts of the landscape. Both Reagan and Upton
soils formed mainly in loamy alluvium washed from
limestone uplands.

Also in this association are areas of Atoka, Dev, and
Pima soils. These soils make up about 25 percent of the
association. Atoka soils occur between Reagan and Upton
soils. They are moderately dark colored, caleareous, and
loamy. They are moderately deep over hard caliche. Dev
soils occur in drainageways in the western part of the
association, as a complex with Pima soils, They are grav-
elly or cobbly. Deep gullies are common in the channels
of major streams. Pima soils occur on flood plains and
are periodically under water. These soils are deep, mod-
erately dark colored, and caleareous. They developed in
silty alluvium. Dev and Pima soils, especially in the
western part of the association, are subject to serious
damage }mm uncontrolled runoff.

About 88 percent of this association is used for graz-
ing. A ranch commonly covers about 16 to 20 sections.
The major problems are distribution of stock water and
proper use of the range. Livestock ponds are essential
because surface water stands for only a brief time.
Ground water is scarce and hard to locate. Pumps driven
by windmills supply much of the water for livestock.

The rest of the association is used for irrigated crops.
Cotton, alfalfa, sorghum for grain and silage, and small
grain are the major crops. Pecans and sugar beets can
be grown also. If irrigated, Reagan soils are among the
most. productive in the survey Area. Areas of Atoka,
Pima, and Upton soils are also used for irrigated crops.
Most of the irrigated acreage has been leveled to increase
the efficiency of irrigation systems. Concrete-lined head
ditches and pipelines are common.

The soils of this association arve generally dry, except
in areas where they are periodically flooded. The vegeta-
tion consists of short and mid grasses, tarbush, creosote-
bush, mesquite, and yueea. The Reagan and Pima soils
produce more forage than other soils in this association.

This association is sparsely populated. The landscape
can be traversed easily by ordinary means.

Reagan soils, which are deep and free of stones, have
properties favorable for engineering installations. They
can be leveled, and farm ponds and embankments, dikes
and levees, irrigation reservoirs, and pipelines can be
installed without difliculty. Permeability is moderate,
and the shrink-swell potential is moderate. Atoka soils
have engineering properties similar to those of Reagan
soils, except that Atoka soils are underlain by indurated
caliche at a depth of about 28 inches. Both Reagan and
Atoka soils are a fairly good source of topsoil.

Upton soils are not suitable for conservation engineer-
ing structures. These soils are underlain by indurated
caliche at a depth of only about 9 inches. Certain of the
arveas are a source of caliche that can be used in road
construction.

Pima soils are not suitable for engineering structures,
because they have moderate to high shrink-swell poten-
tial and fair to poor bearing capacity. Permeability is
moderately slow to slow. These soils are flooded periodi-
cally unless they are protected. They are a fairly good
source of topsotl, but they are erodible and their water
intake rate is slow. They can be leveled without difficulty,
and pipelines can be buried easily. Dev soils can be used
as a source of gravel for concrete.

Although Reagan and Pima soils are suitable for low
earthen structures, such structures ave subject to eracking
and are unstable in areas of Pima soils. Excavated ponds
or reservoirs function satisfactorily in places where sedi-
ments do not accumulate.

Saline areas of Reagan and Pima soils are not suitable
for low earthen structures, and because of the corrosion
hazard, are not suitable for pipelines. Salinity must also
be considered in planning concrete structures and irriga-
tion systems. Surface crusting is a problem on saline
soils.

3. Reeves-Gypsum land-Cottonwood association

Loamy soils that are very shallow to moderately deep
over gypsum beds, and Gypsum land

This association consists of gently undulating soils on
plains and low hills, and of Gypsum land (fig. 5). Most
of the association ocenpies broad areas scattered through-
out the central part of the Area. It occupies about 384,000
acres, or approximately 15 percent of the survey Area.
Rainfall amounts to about 10 to 14 inches annually, and
the mean annual temperature ranges from abont 60° to
G4° F. The frost-free season ranges from 200 to 220 days.
Elevations range from 3,000 to 4,500 feet.

Reeves soils, which make up about 40 percent of the
association, are moderately deep, light colored, and
Joamy. They occur in swales and drainageways.

Gypsum land, which makes up about 30 percent of the
association, ocenrs on the highest parts of the landscape
and on breaks near drainageways. There is little or no
soil.

Cottonwood soils, which make up about 20 percent of
the association, are shallow or very shallow. They occur
in slight depressions.

Also in this association are small areas of Karro,
Russler, Reagan, Largo, and Ector soils. These soils make
up about 10 percent of the association. With the excep-
tion of the Ector soils, which developed in residuum
weathered from limestone, they developed in alluvium.
Karro soils, on high terraces or flats, are deep, limy, and
light colored. Russler soils, on uplands in the south-
eastern part of the association, are shallow to deep,
oypsiferous, and reddish colored. They are gently undu-
lating. Reagan soils, in the broader drainageways, are
deep, caleareous, light colored, and loamy. There are a
few deep gullies in Reagan soils. Largo soils, in drainage-
ways in the northern part of the association, are deep and
moderately dark colored. Eector soils occur on limestone
knobs or hills seattered throughout the association, but
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Figure 5.—Typical pattern of soils and Gypsum land in association 3.

mainly in the southern part. They arve very shallow,
stony, and rocky.

About 70 percent of this association is used for graz-
ing. A ranch commonly covers about 20 to 150 sections.
The major problems are the poor quality of the water,
distribution of stock water, and proper use of the range.
Little or no surface water is available, except for short
periods after rainfall. There are few natural springs or
seeps, and ground water is hard to locate. Pumps driven
by windmills supply much of the water for livestock.

The rvest of the association is used for irrigated crops.
Cotton, alfalfa, and small grain are the major crops. The
cultivated soils are those of the Karro, Reeves, Russler,
and Reagan series. The areas are near Artesia, Loving,
Malaga, and Black River Village.

The climate is hot and dry. The native vegetation con-
sists of a sparse cover of short and mid grasses, coldenia,
American tarbush, yucca, and mesquite. The overflow
phases of the Largo, Reeves, and Cottonwood soils pro-
duce higher yields of forage than other soils in the
association. Gypsum land and the other Cottonwood
soils produce the lowest yields.

Reeves and Karro soils are a fair to poor source of
topsoil. Both the saline and nonsaline phases are suitable
for irrigation, but the depth cuts made for leveling must
be limited somewhat. Reeves soils have characteristics
favorable for conservation engineering practices, but
engineering uses are limited by the underlying gypsif-
erous material. Although these soils are suitable for low

45760 2

earthen structures, onsite investigation is necessary. The
Karro soils erust easily because of their high content of
lime. They are unstable and are unsuitable for low
earthen structures. If pipelines are buried below a depth
of 20 to 36 inches in Karro soils, special treatment is
required.

'ottonwood and Russler soils and Gypsum land have
a high content of gypsum, which makes them unsuitable
for use in dikes, embankments, and farm ponds. The
gypsiferous material is at a depth of 16 to 48 inches in
the Russler soils,

Largo soils are subject to periodic flooding and are
highly erodible. They are suitable for low earthen struc-
tures. Pipelines can be buried easily. Eector soils are a
source of limestone suitable for road construetion.

Pipelines and concrete structures must be properly
designed to control corrosion and deterioration in areas
of Gypsum land, and in Cottonwood, Russler, and Reeves
soils.

4. Kimbrough-Stegall association

Loamy soils that are very shallow to moderately deep to
caliche; from old alluvivm

This association consists of gently undulating soils on
plains, escarpments, and slopes (fig. 6) in the north-
eastern part of the Area. It occupies about 65,000 acres,
or about 3 percent of the survey Area. Rainfall amounts
to 10 to 16 inches annually, and the mean annual temper-
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Figure 6.—Typical pattern of soils in association 4.

ature ranges from 60° to 64° F. The frost-free season
ranges from 195 to 220 days. Elevations range from
3,000 to 4,500 feet,

The major soils occupy karst, or sinkhole, topography.
Playas, or potholes, are numerous. Kimbrough soils,
which make up about 65 percent of the association, are
moderately dark colored and generally very shallow over
indurated caliche. They occur on  gently undulating
uplands. Stegall soils, which make up about 30 percent of
the association, are moderately deep and dark colored.
They occur in swales and depressions and are subject to
periodic flooding.

Also in this association are small areas of Mobeetie and
Likes soils and Stony and Rough broken land, which
make up about 5 percent of the association. Mobeetie and
Likes soils are deep, maoderately dark colored, and ecal-
careous. They oceur as gently sloping areas below
escarpments. Stony and Rough broken land consists of
steep areas and escarpments, with little or no soil mate-
rial on the country rocks.

This association is used for grazing. A ranch com-
monly covers 20 sections or more. The major problem is
proper use of the range. Runoff water collects in playas,
but it stands only a short time. Windmills are common.

The climate is hot and dry. The average annual pre-
cipitation amounts to slightly more at higher elevations

than at lower elevations. The vegetation consists mainly
of short and mid grasses, yucea, cactus, creosotebush,
catclaw, and mesquite. This association produces a fairly
large amount of forage when there is enough rainfall.

This association is sparsely populated. Kimbrough
soils are easy to cross by ordinary means, but Mobeetie
and Likes soils are somewhat difficult to cross. Stony and
Rough broken land has little value for grazing, because
it is too rough to be traversed, either by men or animals.

Kimbrough soils and Stony and Rough broken land
are a source of indurated caliche that is suitable for use
in road construction. Stegall soils are a source of soil
material suitable for low earthen structures. Pipelines
are diflicult to bury in the caliche underlying both
Kimbrough and Stegall soils. Stegall soils are shallow
and unstable; conservation practices are difficult, and
engineering structures are hard to install. Stock ponds
can be installed in the larger potholes to help conserve
water. The playas can be used as a source of soil material
for low earthen structures. They ave subject to periodic
ponding, which creates hazards to roadbeds and highway
alinements.

Mobeetie and Likes soils have a loose, sandy surface
layer. They are susceptible to severe wind and water
erosion, and gullies are common. These soils are unsuit-
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Figure 7—Typical pattern of soils in the Kermit-Berino association.

able for most conservation practices. Pipelines are easily
installed, but eare is needed to control wind erosion.

5. Kermit-Berino association
Sandy, deep soils from wind-worked mized sand deposits

This association consists of very sandy soils (fig. 7) on
undulating plains and low hills of the “Sand Country™
in the eastern part of the Area. Tt occupies about 415,717
acres, or about 17 percent of the survey Area. Rainfall
amounts to about 10 to 14 inches annually, and the mean
annual temperature ranges from 60° to 64° K. The frost-
free season ranges from 208 to 220 days. Elevations range
from 3,000 to 4,200 feet.

The soils of this association developed in nonecalcare-
ous, reddish, wind-worked sandy deposits, All the soils
are highly susceptible to wind and water erosion, and
few of the areas have escaped. They have been winnowed
by wind, and their surface layer is billowy and hum-
mocky or sculptured into dunes.

Kermit soils, which make up about 60 percent of the
association, are deep, loose, noncaleareous fine sands that
oceur as trains of dunes elongated by wind. They occupy
the highest part of the landscape.

Berino soils, which make up about 30 percent of the
association, are deep, noncaleareous, severely eroded soils
that have a subsoil of sandy clay loam. Much of the
acreage oceurs with Dune land.

Also in this association are areas of Pajarito, Wink,
Cacique, and Tonuco soils, and of Active dune land.
These areas make up about 10 percent of the acreage. All
of the included soils are susceptible to wind and water
erosion, and a good vegetative cover is needed. Pajarito
soils are deep, caleareons, and sandy. They oeccur in
depressions and drainageways, in association with cal-
careous upland soils. Wink soils are calecareous and

sandy. They oeccur over lacustrine sediments in broad
drainageways and filled playas, in association with cal-
careous upland soils. Cacique soils are shallow to moder-
ately deep, noncalcareous, sandy upland soils. They have
a subsoil of sandy clay loam underlain by indurated
caliche. Tonuco soils are noncalcareous upland deposits
of sand that is shallow over indurated caliche. Active
dune land consists of shifting dunes of noncalecareous
sand. Tt is associated with blowout areas.

This association is used for grazing and wildlife habi-
tat. A ranch commonly covers 20 sections or more. The
soils that are not severely eroded generally produce high
vields of forage if there is enough moisture. Little or no
surface water is available, and windmills are common.

The climate is hot and dry. The soils support tall and
mid grasses. Sand sage, Havard oak, and mesquite make
up most of the vegetation.

This association is sparsely populated. The landscape
is difficult to cross by ordinary means because the surface
layer is loose and sandy and dunes and gullies are com-
mon. Roads have been built by oil companies in parts of
the association.

The soils of this association are too sandy to be suitable
for earthen structures for impounding or diverting
water. The sands are poorly graded and are unsuitable
for use in concrete. The Cacique and Tonuco soils are a
source of caliche suitable for road construction. Pipelines
:an easily be buried in Kermit and Berino soils, but care
is needed to control erosion.

6. Simona-Pajarito association

Sandy, deep soils and soils that are shallow to caliche;
from wind-worked deposits

This association consists mainly of calcareous upland
soils and of land types (fig. 8). It occupies about 350,000



10 SO0IL SURVEY

SIMONA

Figure 8.—Typical pattern of soils and land types in association 6.

acres, or approximately 14 percent of the survey Area.
Most of the association occurs as scattered areas east of
the Pecos River, in valleys and on breaks, flats, ridges,
and slopes. Rainfall amounts to about 10 to 14 inches
annually, and the mean annual temperature ranges from
60° to 64° F. The frost-free season ranges from 208 to
220 days. Elevations range from 3,000 to 4,400 feet.

Simona soils, which make up about 45 percent of the
association, generally are moderately dark colored, sandy,
upland soils that are shallow over indurated caliche. The
parent material consists of material derived from dis-
sected, caliche-capped, exposed red beds on breaks:; of
wash material in valleys and on flats and slopes: and of
shallow, sandy, wind-worked deposits over caliche on
upland ridges and plains.

Pajarito soils, which make up about 40 percent of the
assoclation, are deep, moderately dark colored, sandy
soils that developed in material washed from red beds
and deposited in drainageways and on valley slopes.

Also in this association are areas of Bippus, Upton,
and Largo soils and of Rock land, Stony land, and Stony
and Rough broken land. These areas make up about 15
percent of the association. Bippus soils, which are deep
and moderately dark colored, developed in silty alluvium.

They occur in drainageways and are subject to flooding.
Upton soils, which are very shallow and gravelly over
indurated caliche, are moderately dark colored and
loamy. They occur on gently sloping to sloping breaks.
Largo soils, which are generally deep and moderately
dark colored, are loamy soils that developed in material
washed from red beds. Rock land occurs in areas where
the red beds have been highly dissected. There is little or
no soil material. Stony land consists of steep, highly dis-
sected or gullied red-bed material that occurs with Rock
land. It has a thin cover of soil mixed with stones. Stony
and Rough broken land consists of steep slopes and es-
carpments that are highly dissected or gullied. The stones
on the lower slopes are mixed with soil material.

Small playas are scattered throughout the areas of
Bippus soils. These dry lakes hold surface water, but
on{_\' for short periods. Some of the valleys that have
cut info the red-bed material contain fairly large saline
lakes that hold water the year around, or at least most
of the year. Salt Lake, east of Loving, is a permanent
saline lake. Jahie and Flat Lakes are saline lakes that
hold water most of the year. Crow Flats and Walters,
Square, and Hackberry Lakes hold good water, but only
for short periods.
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Figure 9—Typical pattern of soils in association 7.

All of this association is used for grazing or wildlife
habitat. A ranch commonly covers 24 sections or more.
The major problem is the distribution of stock water. The
terrain is rough, and the soils are subject to wind and
water erosion. Ground water is hard to locate.

The eclimate is hot and dry. The soils are droughy,
and in most places the vegetation is sparse. Short, tall,
and mid grasses, mesquite, creosotebush, broom snake-
weed, and longleaf ephedra make up most of the
vegetation.

This association is sparsely populated. There are only
a few good roads. Pajarito and Wink soils and Dune
land are susceptible to severe wind erosion, and these
areas are difficult to traverse by ordinary means. Nearly
all of the potash produced in the Eddy Area comes from
this association.

This association is generally unsuitable for conserva-
tion engineering structures, because of drifting sand,
severe wind erosion, rapid water intake, and shallowness
over caliche. Generally, the dry lakes and areas of Bip-
pus and Largo soils can be used as a source of material
suitable for earthen structures. Most areas of the sandy
soils, such as those of the Simona and Pajarito series, are
not suitable for concrete, because the sands are poorly
graded. They are unsuitable for water reservoirs, be-
cause permeability is rapid.

Simona and Potter soils are a source of caliche suita-
ble for road construction. Stock ponds can be constructed
in areas of Bippus soils, but sites must be carefully
selected.

7. Arno-Harkey-Anthony association
Loamy, deep soils from recent mized alluvivm

This association consists of deep, nearly level soils
(fig. 9) on flood plains of the Pecos River. It occupies

about 58,800 acres, or approximately 2 percent of the
survey Area. Rainfall amounts to 10 to 14 inches annu-
ally, and the mean annual temperature ranges from 60°
to 64° F. The frost-free season ranges from 210 to 220
days. Elevations range from 3,000 to 4,200 feet.

The major soils of this association developed in calear-
eous alluvium of mixed origin. The degree of salinity of
the soils and the depth to the water tabﬁa are variable.

Arno soils, which make up about 35 percent of the
association, are deep, light colored, and saline. In uncul-
tivated areas, gypsum is visible throughout the profile.
The water table is usually below a depth of 6 feet
throughout the year, but in areas near the backwaters of
Lake MecMillan, the water table fluctuates with the rise
and fall of the water in the lake.

Harkey soils, which make up about 30 percent of the
association, are deep, well drained, and moderately dark
colored. They occur on low terraces. Some of the areas
are saline.

Anthony soils, which make up about 30 percent of the
association, are deep, well drained, and light colored.
They occur on low terraces. They are easily eroded by
wind and water.

Also in this association are small areas of the gray var-
iant of Pima soils. This soil makes up about 5 percent of
the association. It is deep, poorly drained, and moder-
ately dark colored. It occurs in narrow drainageways be-
low flowing natural springs or springs that have ceased
to flow only in recent years.

A small part of this association is used for irrigated
crops. Arno soils are among the least productive in the
Eddy Area, and Harkey soils are among the most pro-
ductive. Arno soils are saline, and surface erusting must
be considered in planning irrigation systems. Harkey
soils are subject to slight wind and water erosion.
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The rest of the association is used for native pasture,
recreation, and wildlife habitat. Wildlife refuges, mainly
for waterfowl, have been established on Lake MeMillan.
Reservoirs and ponds along the Pecos River and the
Black River provide fishing. The Carlsbad Municipal
Lake back of the retention dam in the Pecos River at
Jarlsbad provides water sports.

The climate is hot and dry. These soils are subject to
periodic flooding if they are not protected. The vegeta-
tion is affected by salinity, a fluctuating water table, and
the texture of the soils. The plant cover consists of alkali
sacaton, inland saltgrass, French tamarisk, salt sedge,
and seepweed.

Arno soils are unstable, slowly permeable, and subject
to flooding unless they are protected. All types of con-
servation structures meed special treatments to control
salinity. Pipelines are subject to corrosion. Special de-
signs are needed for concrete structures.

Harkey soils are snitable for all kinds of conservation
practices. They are a fair to good source of topsoil if fer-
tilized, but in some areas they are subject to wind erosion
if left without plant cover.

Anthony soils are not suitable for conservation strue-
fures, because of drifting sand, severe wind erosion, and
rapid water intake.

Pima soils have a fluctuating water table. They are
subject to periodic flooding if they are not protected or
drained. They are unstable in structures and difficult to
work. Although they have a high content of organic
matter, they are a poor source of topsoil because of their
clay content.

Descriptions of the Soils

This section describes the soil series and mapping units
of the Eddy Area. The approximate acreage and propor-
tim;aie extent of each mapping unit are given in tables 1
and 2.

In the pages that follow, a general description of each
soil series is given. Each series description has a short
narrative description of a representative profile and a
much more detailed description of the same profile, from
which highly technical interpretations can be made. Fol-
lowing the profile is a brief statement of the range in
characteristics of the soils in the series, as mapped in
this survey Area. Color names and color symbols given
are for dry soil, unless otherwise indicated.

Following the series description, each mapping unit in
the series is described individually. For full information
on any one mapping unit, it is necessary to read the
description of the soil series as well as the description
of the mapping unit. Miscellaneous land types, such as
Active dune land, are described in alphabetic order along
with other mapping units.

After the name of each mapping unit there is a sym-
bol in parentheses. This symbol identifies the mapping
unit on the detailed soil map. At the end of the descrip-
tion of each mapping unit are listed the capability unit
and the range site in which the mapping unit has been
placed. The pages where these interpretive groups are
described can be learned readily by referring to the
“Guide to Mapping Units.”

In the Eddy Area, the soils were mapped at two inten-
sities. The composition of the low-intensity mapping
units is more variable than that of the high-intensity
units but has been controlled well enough to allow inter-
pretations for the expected uses of the soils. The soils
mapped at low intensity are identified on the “Guide to
Mapping Units” by a symbol consisting of two capital
Jetters. The soils mapped at high intensity are identified
by a symbol consisting of a capital letter and a small
letter.

For more general information about the soils, the
reader can refer to the section “General Soil Map,” in
which the broad patterns of soils are described. Many of
the terms used in the soil deseriptions and other parts of
the survey are defined in the Glossary.

Active Dune Land

Active dune land (AD) consists of wind-drifted sands
that shift and blow freely. This land type is associated
with Kermit soils. The areas are 40 to 100 acres in size.

Some of the dunes have become active only in recent
years, but others have been rolling and shifting for many
vears. Blowouts are common in areas where livestock
liave habitually grazed and trampled, especially around
watering areas. Small blowouts quickly grow into larger
areas, and active dunes form from the shifting sand.
Maintenance of a good vegetative cover is the best way to
prevent active dunes from forming. The low rainfall in
this Area, however, makes revegetation improbable, once
the plant cover is lost. (Dryland capability unit
VIIle-1)

Anthony Series

The Anthony series consists of deep, light-colored,
nearly level, calcareous soils that developed in stratified
alluvium derived from crystalline and sedimentary rocks.
These soils occur on flood plains and low terraces along
the Pecos River, generally south of Lake MeMillan.

Soils of the Anthony series typically have a surface
layer of pale-brown sandy loam about 6 inches thick. The
next layer, about 9 inches thick, is light-brown sandy
loam. The substratum is pinkish sandy loam, stratified
with thin lenses of loamy sand, loam, and silt loam. This
layer extends to a depth of more than 60 inches.

These soils are hummocky or billowy and are subject to
severe wind erosion if the plant cover is seriously de-
pleted. Permeability is moderately rapid, and the intake
rate is rapid. Nearly all of the precipitation that falls
coaks into the soil. The water-holding capacity is mod-
erate. The organic-matter content is low or very low,
and natural fertility is moderate. Rainfall amounts to 10
to 14 inches annually, and the mean annual temperature
is 60° to 64° F. The frost-free season is 200 to 217 days.
Elevations range from 3,000 to 3,600 feet.

Anthony soils are used for irrigated crops, native pas-
ture, and wildlife habitat. The vegetation consists mainly
of black grama, side-oats grama, little bluestem, blue
grama, Javelina, bush muhly, sand muhly, sand drop-
seed, three-awn, sand sagebrush, broom snakeweed, and
mesquite.
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TasLe 1.—Approrimate acreage and proportionate extent of the wu’s surveyed at fmn intensity

Soil | Acres Percent
Active dune land - Zns 840 M
Anthony sandy loam, 0 to 1 |)H(l it ~I:)]Jl~
@roden. o e e e e o = G600 ]
Arno-H: I.lkt'\ (nlllillt \. ~<1I||u 0 to 1 percent
slopes___________ 11,411 0.5
Berino loamy line sand, 0to 3 |JI reent -]upu~ 12, 307 N
Berino [(JIIl]I]l'\, 0 to 3 percent slopes, eroded 30, 786 DD,
Berino-Dune land complex, 0 to 3 percent
21 [0 ) - S 20, 650 .8
Berino-Pajarito complex, 0 to 3 percent
slopes, eroded. . _______________ : 5, 269 2
Caeique loamy -&.md 0 ln 3 pereent -ln]:t-,
eroded . 8, 694 i
Cottonwood-Reeves lo: l.lll'i, overflow, 0 to 3
percent slopes_ [ 10,078 .4
Dev-Pima complex, 0 to 3 p{-rm-m »«10|)r-q 14, 694 1. 4
Eetor stony loam, 0 to 9 percent slopes__ 197, 150 7.8
Eetor extremely rocky loam, 9 to 25 percent
slopes. 144, 044 BUF
Letor- [lmguu association, 0 to 9 pereent
slopes. 82, 360 3.3
Gypsum laod - 14, 886 6
Gypsum land-Cottonwond mmpl( x, 0 to 3
PATAINE MOHEE - s ca s c s n s e s o 67, 894 2.7
Gypsum land-Reeves I‘_.l'}ll'lpil“{, 0 to 3 percent
slopes, eroded 13, 423 i
Karro fine sandy loam, 0 to 3 percent -<1u|w-
eroded - — : 3, 706 ) |
Karro loam, 0 to 3 p( reent ~ln|m~_~ __________ 3,514 o2
Kermit-Berino fine sands, 0 to 3 percent
slopes_ e 198, 076 7.8
Kimbrough loam, 0 to 3 percent slopes 1, 816G e |
Kimbrough-Stegall complex, 0 to 3 percent,
slopes__ . 3, TN2 .1
I\:Iuhrlmgh-‘-\ll-g.tl] loams, 0 to 3 percent
11 oo 40, 193 1. 6
Largo loam, 1 to : 5 percent slopes___________ | 17, 687 7
Largo =ilt loam, overflow, 0 to I percent |
glopes: e o e o e 2, 725 #1
Largo-Stony land complex, 0 to 25 percent |
BlOPes. e e e 21, 563 .9
Likes loamy fine sand, 1 05 ])vrccnt ‘~]0|)1‘5__| 3, 815 | 2
Limestone roek land____________________ | 100, 724 4.0
Mobeetie fine sandy lutlm, 1 to 5 percent [
slopes______________________________._ 4, 694 .2
Pajarito loamy fine sand, 0 to 3 percent
slopes, eroded__________________________ 33, 384 1. 3

! Less than 0.03 pereent.

Typieal profile of Anthony sandy loam,

north and 720 feet west of the SI.
24 S., R. 29 E,

2,140 feet
corner of see. 17, T.

Soil |

13

Acres | Percent

Pajarito-Dune land complex, 0 to 3 ptlu-lll |

slopes 42,233 | 1.7
Pima silt loan am, 0tol percent ‘-]upt»- _______ 33, 246 1.3
Potter-Simona  complex, 5 to 25 percent

slopes_ ] 18, 581 .7
Reagan loam, 0 to 3 pereent slopes. 137, 436 5 4
Reagan-Upton association, 0 to 9 percent ‘

slopes_ 187, 492 7.4
Reeves-Gy p\um land ¢ ()lll|l]l x, 0to 3 pvrcf-n[ [ |

slopes-__ - - 7.
Reeves-Re agan loams, 0 to 3 ]u'n'('m ~l|}p|w 1.

Rock landi == e v 0o
Russler loam, 1 to 3 percent '\ll}]){“« o
Russler- Euwl association, 0 to 9 percent

oS

slopes. . o - |
Simona sandy loam, 0 to 3 percent -lu|:v- .3
Simona gravelly fine sandy loam, 0 to 3

pereent slopes. B — 1.8
Simona-Bippus  complex, 0 to 5 percent

slopes. s 101, 327 4.0
Simona and Wink fine s untl\ lom uns, 0 to 3

pereent slopes, eroded s s awes| 9, 606 4
Stony and liollgh broken land__ . _________ 11, 794 .5
Tonneo loamy sand, 0 to 3 percent slopes,

L L o D e e s e SN 9, 657 .4
Tonuco loamy fine sand, 0 to i}u*rol*nt slopes_| 36, 737 L5
Tonuco loamy fine sand, 0 to 3 |wtwnt slopes,

eroded_ - __ o 17, 661 7
Tonuco-Berino loamy sands, 0 to 5 pereent

slopes. = oo oo e 7, 304 .3
Upton grav oll\' loam, 0 to 9 percent slopes__ | 130, 009 5.2
Upton-Reagan cumplt-\. 0 to 9 percent |

L) ol R T e e S e Ao e 75, 486 3.0
Upton-Simona complex, 1 to 15 |:(-runL ‘

slopes,eroded - - - - oo ool o 15, SO0 .6
Wink loamy fine sand, 0 to 3 percent slopes,

T 7,758 | .3

Total - 2,331,050 | 092, 3
Sewage lagoon____________ _______ 54 (1)
Water_ _ _ 09, 154 .4
Intermittent water_ 639 (")
Cityduomp_— o .o -2 S 2 )

Total . _________ _____ L 2,341, 8368 92, 7

mon very fine and fine
mildly alkaline; clear, smooth boundary.

pores; strongly caleareous;

—20 to G0 inches, pink (7.5YR 7/3) stratified loamy sand

and sandy loam, brown (7.53YR 5/3)
massive; slightly hard when dry, very

when moist;
friable when

Ap—0 to 6 inches, pale-brown (10YR 6/3) sandy loam, dark
brown (10YR 4/3) when moist; weak, fine, crumb
structure ; soft when dry, very friable when moist,
nonsticky when wet; very porous; strongly caleare-
ous; mildly alkaline; gradual, smooth boundary.

AC—G to 15 inches, light-brown (T.0YR G/3) sandy loam,
dark brown (7.5YR 4/3) when moist; weak, fine,
snbangular blocky structure ; slightly hard when dry,
very friable when moist, nonsticky when wet: very
porous; stratified with thin lenses of loam; strongly
caleareons; mildly alkaline; clear, smooth houndary,

('1—15 to 20 inches, pinkish-gray (7.5YR 6/2) sandy loam,
dark brown (7T5YR 4/3) when moist:; massive;
slightly hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet; com-

moist, slightly sticky and nonplastic when wet; very
porous; strongly calecareous; mildly alkaline,

The thickness of the Ap horizon ranges from 5 to 12 inches,
and the texture from sandy loam to loamy sand, The color
ranges from T.5YR to 10YR in hue, from 6 to 7 in value, and
from 2 to 3 in chroma. It is slightly darker if the soil is
irrigated. The color of the =soil material between depths of
10 and 40 inches ranges from 10YR to 7T.5YR in hue, from
G to 7 in value, and from 2 to 3 in chroma. This layer is
inconsistently thinly layered with moderately coarse textured
to medinm-textured material, Coarse fragments of rock are
scattered throughout the profile.

Anthony s=oils are associated with soils of the Arno and
Harkey =eries and with the gray variant of the Pima series.
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TasLe 2.—Approrimate acreage and proportionate extent
of the soils surveyed at high intensity

Soil Acres | Percent
Anthony sandy loam, 0 to 1 percent slopes.____ | 4, 147 0.2
Anthony sandy loam, 0 to 1 percent slopes,
eroded__ _______ . 4,713 .2
Arno-Harkey complex, saline, 0 to 1 pereent | [
slopes_____ . ____ 4, 899 .2
Arno silty elay loam, 0 to 1 percent slopes_____| 6, 368 .3
Atoka loam, 0 to 1 percent q?npn W ____| 4,266 o2
Atoka loam, 1 to 3 percent slopes______ 2, 371 | .1
Gypsum land-Cottonwood complex, 0 to 3 ])tl— |
pentslopeR. oo oo e o o o S 4,233 | .2
Harkey sandy loam, 0 to 1 percent slopes______ 1, 004 2
Harkey very fine sandy loam, 0 to 1 percent
gloped: ot e e | 12, 830 .5
Karro loam, 0 to 1 percent -slopc~___ SDR—— . | ) S L .4
Karro loam, 1 to 3 percent slopes_____ 3,653 .1
Karro lmm, saline, 0 to 1 percent slopcw_-_- 1 2,763 .1
Pima silt loam, 0 to 1 percent slopes_ .. 7,605 .3
Pima silt loﬂ.m, saline, 0 to 1 percent slopes____ 422 M
Pima clay loam, gray variant, 0 to 1 pnr( ent
‘-ler(‘F-_________________ ; 993 M
Reagan loam, 0 to 1 pereent u]npl_. ___________ 45, 865 1.8
Reagan lo..un, 1 to 3 percent slopes___________ 6, 768 <&
Reagan loam, saline, 0 to 1 percent ~lr1p< ______ | 959 M
Reeves loam, 0 to 1 pereent slopes_____ | 4, 689 | .2
Reeves loam, 1 to 3 percent slopes____________ | 2,001 | < 1
Reeves loam, saline, 0 to 1 percent slopes______ 2,679 <71
Reeves loam, %hallrm 0 to 1 percent slopes_ ___! 5, 139 .2
Russler ]tmm 1 to 3 percent slopes___ . | 3,017 .1
Upton gmwl]v loam, 0 to 9 percent -lnpr"=_____ .i-! 561 1. 4
Upton soils, 0 to 1 percent slopes_____________ | l. 940 | B |
Upton -ml'~: 1 to 3 percent slopes_____________ 3, 115 .1
L 7 | B S 3

___ 182, 649 | 7.

1 Less than 0.05 pereent.,

Anthony sandy loam, 0 to 1 percent slopes (Aa).—This
soil has the profile described as typical of the Anthony
series. It occurs mainly along the Pecos River in the
general area of Carlshad. Included in mapping were
areas of Harkey sandy loam, 0 to 1 percent slopes, which
make up less than 5 percent of the acreage. Also included
were areas of Anthony sandy loam, 1 to 3 percent slopes,
which make up about 1,200 acres.

This soil is used for irrigated crops, but cultivated
areas are subject to severe wind erosion if they are left
bare. Rough tillage, mulching, and use of cover crops
are needed. Rev egetation is difficult because of high tem-
peratures and erratic rainfall. Seedling damage resulting
from high winds can be expected. Careful 111.111.1;,{0111{,11t
of irrigation water is needed to check water erosion and
excessive leaching of plant nutrients. This soil is also
used for wildlife habitat. (Irrigated capability unit
ITe-3; dryland capability unit VIIe-2; Sandy range
site)

Anthony sandy loam, 0 to 1 percent slopes, eroded
(AE, Ah).—This soil has been eroded by wind, but otherwise
its profile is similar to the one described as typical of the
series. It occurs along the Pecos River in the general
area from Lake McMillan to M: alaga. Included in map-
ping were areas of Harkey and Arno soils, which make
up less than 1 percent of the acreage. Most of the acre-
age was mapped at high intensity. The small acreage

mapped at low intensity is less severely eroded than the
areas mapped at high intensity.

Dunes 2 to 6 feet high occur in these areas. These
dunes are somewhat stabilized by the woody plants
around which they have formed. The areas between
dunes are nearly bare or are sparsely vegetated.

This soil is used for native pasture and wildlife habi-
tat. Careful management is needed to control wind ero-
sion and to nmmmm a cover of desirable forage plants.
Revegetation is difficult because of high tmupvl"ltules
and erratic rainfall. (Dryland clpﬂblllty unit VITe-1;
Deep Sand range site)

Arno Series

The Arno series consists of deep, moderately well
drained, light-colored, nearly level soils that developed
in mo:lel.lte]y fine textured to fine textured alluvium.
These soils occur on flood plains along the Pecos River.
They are caleareous and moderately to strongly saline.
The water table is usually below a depth of 6 feet
throughout the year, but in areas of these soils near the
backwaters of Lake McMillan, the w ater table fluctuates
with the rise and fall of the water in the lake. These
areas are subject to flooding from the Pecos River and
its tributaries, but the floodwaters are not damaging.

Soils of the Arno series typically have a surface layer
of light reddish-brown to reddish-brown silty clay loam.
Reddish-gray silty clay begins at a depth of about 14
inches. This layer contains ﬁne]_\' divided gypsum erys-
tals, which are leached from the surface layer when the
soil is irrigated and concentrate at a depth below 24
inches. A layer of reddish-brown silty clay is at a
depth of about 34 inches, and it extends to a depth of 60
inches or more.

Runofl is very slow, and the erosion hazard is no more
than very slight. Permeability is slow. The water-holding
capacity is lll"’]l. The natural fertility is low. Rainfall
amounfs to 10 to 14 inches annually, and the mean
annual temperature is 60° to (4° F. The frost-free season
is 210 to 220 days. Elevations range from 3,000 to 4,000
feet.

A limited acreage that has adequate subsurface drain-
age and is pmlorted from flooding is nsed for irrvigated
crops. Only salt-tolerant crops are suitable. Most of the
rest of the acreage is used for native pasture. The vege-
tation is domnmntl) alkali sacaton, but there are lesser
amounts of inland saltgrass, four-wing saltbush, and
French tamarisk.

Typical profile of Arno silty clay loam, 2,150 feet west
and 700 feet north of the SI. corner of sec. 22, T. 24 S.,
R. 29 E.

Apl—0 to 4 inches, light reddish-brown (5YR 6/3) silty clay
loam, reddish brown (5YR 4/3) when moist; weak,
fine, subangular bloeky structure breaking to weak,
fine, granular; slightly hard when dry, very friable
when moist, sticky and plastic when wet; strongly
caleareous; moderately alkaline; gradual, wavy
boundary.

Ap2—4 to 9 inches, reddish-brown (5YR 5/3) silty clay loam,
dark reddish brown (5YR 3/2) when moist; weak,
medium, subangular blocky structure; hard when
dry, friable when moist, sticky and plastic when
wet ; strongly caleareous; moderately alkaline; clear,
smooth boundary.
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1—9 to 14 inches, light reddish-brown (3YR 6/3) silty clay
loam, reddish brown (YR 4/3) when moist; weal,
coarse, prismatic structure breaking to weak, medi-
um, subangular blocky; very hard when dry, firm
when moist, sticky and plastic when wet; pressure

faces on ped surfaces; strongly caleareous; moder-
ately alkaline; diffuse boundary.
C2¢s—14 to 34 inches, reddish-gray (6YR 5/2) silty clay,

dark reddish brown (5YR 3/2) when moist; weak,
coarse, prismatic structure breaking to weak, fine
and medinm, angular blocky ; extremely hard when

dry, very firm when moist, sticky and plastic when
wet; pressure faces on ped surfaces; faint, finely
divided gyp=sum crystals and lime in seams and

splotches; strongly caleareous; moderately alkaline;

diffuse boundary.

(C3es—34 to 60 inches, reddish-brown (5YR 5/3) silty clay,
reddish brown (YR 4/3) when moist; wealk, coarse,
subangular blocky structure; extremely hard when
dry, very firm when moist, sticky and plastic when
wet; pressure faces on ped surfaces; faint, finely
divided gypsum crystals and lime in seams and
splotches, strongly calcareous; moderately alkaline.

The thickness of the A horizon ranges from 4 to 12 inches,
and the texture, from eclay loam to silty clay. The color
ranges from 5YR to T.5YR in hue, from 5 to 6 in value, and
from 2 to 3 in chroma, The C horizon extends to a depth of
more than 60 inches. Its color range is nearly that of the
surface layer. Finely divided gypsum crystals, ranging from
faint to prominent, oceur below a depth of about 9 inches.

In places thinly steatified fine sandy loam, silt loam, and clay

oceur at a depth of 20 to 40 inches,

Arno soils are associated with Pima soils, gray variant,
and with soils of the Harkey and Anthony series,

Arno silty clay loam, 0 to 1 percent slopes (An).—This
soil has the profile deseribed as typical of the Arno
series. Included in mapping were areas of Pima clay
loam, gray variant, 0 to 1 percent slopes, in swales and
:ll.mmlrm\(l\n The ilmhltlmll areas make up less than 5
percent. of the acreage.

This soil is used for native pasture and for irrigated
crops. It is not productive, unless subsoil drainage is
adequate and irrigation water is well managed. Salt-
tolerant crops, such as cotton, barley, ami alfalfa, are
suitable. (Trrigated capability unit 1Vs-1: dryland capa-
bility unit VIs-1: Saliv Bottomland range site)

Arno-Harkey complex, saline, 0 to 1 percent slopes
(AH, Ak.—This complex consists of soils affected by
salinity and a fluctuating high water table. Arno silty
clay loam, 0 to 1 percent slopes, makes up 40 to 60 per-
cent of the acreage: Iarkey very fine sandy loam, saline,
0 to 1 percent slopes, and Anthony soils make up 20 to
30 percent; and Pima clay loam, gray variant, 0 to 1
percent slopes, makes up 10 to 20 percent. This complex
occurs on flood plains of the Pecos River and its tribu-
taries. The largest area is north of Lake MeMillan. Some
areas are within the high-intensity survey, and some are
within the low-intensity survey. All the areas that
include the Pima soil are within the high-intensity
survey.

This complex is flooded periodically. Recent deposits,
as much as 3 feet thick, of reddish, clayey sediments
overlie the natural soils in areas along the present river
channel and in areas adjacent to the backwaters of Lake
MecMillan. Drainage of the subsoil is restricted by the
water table, which fluctuates with the rise and fall of
waters in the Pecos River and Lake MeMillan, Natural
springs oceur at the head of drainageways in areas of
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the Pima soil. Some areas of the Pima soil have a sea-
sonally fluctuating water table.

The soils of this complex are generally moderately to
strongly saline, but some areas of Harkey and Anthony
solls are only slightly to moderately saline. The vegeta-
tion consists mlml\ of such salt-tolerant plants as alkali
sacaton, inland saltgrass, and salteedar. The soils are

suitable for wildlife habitat. (Dryland eapability unit
VIs-1; Arno soil is in Salty Bottomland range site;

Harkey soil is in Salt Flats range site)

Atoka Series

The Atoka series consists of well-drained, moderately
dark colored, level to gently sloping soils that developed
i moderately deep old alluvium derived from caleareous
sedimentary rocks. Thee soils (fig. 10) occur on uplands
along the Pecos River in the general area of Artesia and
Carlsbad. They are loamy and ealcareous.

Soils of the Atoka series typically have a surface layer
of grayish-brown to brown loam about 8 inches thick.
The next layer, about 15 inches thick, consists of brown

Figure 10.—Profile of Atoka loam, 0 to 1 percent slopes.



16 SOIL SURVEY

to dark-brown toam. A layer, about 10 inches thick, that
is enriched with caleinm carbonate rests on fractured,
indurated caliche at a depth below 33 inches.

These soils are uneroded or only slightly eroded. The
natural fertility is moderate, and the organic-matter
content is low. Permeability is moderate, and the water-
holding capacity is moderate. Rainfall amounts to 10 to
14 inches annually, and the mean annual temperature
ranges from 60° to 64° F, The frost-free season is 210
to ‘)"{J days. Elevations range from 3,050 to 4,300 feet.

Atoka soils are used for irrigated crops and native
pasture. The vegetation consists of black grama, blue
grama, tobosa, side-oats orama, bush muhly, and vine-
mesquite.

Typical profile of Atoka loam, 0 to 1 percent slopes,
NENWISWIANEL, sec. 4, T. 23 S, R. 27 E.

Al11—0 to 2 inches, grayish-brown (10YR 5/2) very fine sandy
loam, dark brown (10YR 3/3) when moist; mod-
erate, thin and very thin, platy structure; soft when
dry, friable when moist, nonsticky when wet; com-
mon very fine and fine pores; abundant fine and
medium roots; strongly caleareous; mildly alkaline;
abrupt, smooth boundary.

2 to S inches, brown (10YR
(10YR 4/3) when moist; weak, coarse, subangular
bloeky strueture ; hard \\hvu dry, friable when maoist;
slightly sticky when wet; abundant worm casts;
common very fine and fine pores; abundant fine and
medium roots; strongly caleareons; mildly alkaline:
gradual, smooth boundary.

AC—S8 to 15 inches, bhrown (10YR 5/3)
(10YR 4/3) when moist; weak, coarse, subangular
blocky structure: slightly hard when drp, friable
when moist, slightly sticky when wet; abundant
worm casts; common very fine and fine pores; plenti-
ful very fine and fine roots; few seams of lime;
strongly ealeareous; mildly alkaline ; gradual, smooth
boundary.
to 23 inches, dark-brown (10YR 4/3) loam, dark
brown (7.5YR 4/4) when moist; very weak, coarse,
subangular bloeky struecture; slightly hard when dry,
friable when moist, slightly sticky when wet; abun-
dant worm casts; common very fine and fine pores;
plentiful very fine and fine roots; few seams of lime;
strongly caleareous; mildly alkaline; clear, smooth
boundary.

C2ca—23 to 33 inches, light yellowish-brown (10YR 6/4)
loam, yellowish brown (10YR 5/4) when moist; very
weak, coarse, subangular blocky structure; slightly
hard when dry, friable when moist, slightly sticky
when wet ; common, fine to medium, white (10YR 8/2)
lime concretions, very pale brown (10YR 8/3) when
moist; common very fine and fine pores; few very
fine roots; strongly caleareous; mildly alkaline;
abrupt, wavy boundary.

C3cam—33 inches, fractured, indurated, gravelly caliche,

The A horizon ranges from 4 to 8 inches in thickness, Its
texture is very fine sandy loam, loam, or fine sandy loam.
The color of the A horizon ranges from 10YR to 7.5YR in
hue, from 5 to 6 in value, and from 2 to 3 in chroma. The
(2c¢a horizon ranges from 9 to 22 inches in thickness, Its
texture is generally loam to light elay loam, but in places it
is silty clay loam. The depth to indurated caliche or strongly
cemented gravel ranges from 20 to 36 inches,

Atoka soils are associated with soils of the Upton and
Reagan series.

Atoka loam, 0 to 1 percent slopes (Ao).—This soil has
the profile described as typical of the Atoka series. It
oceurs in broad swales on the plains west of the Pecos
River near Artesia and Carlsbad. Included in mapping
were areas of Reagan and Upton soils, which make up

Al12— 5/3) loam, dark brown

loam, dark brown

C1

less than 5 percent of the acreage. Also included were
areas of Atoka fine sandy loam.

This soil is used for irrigated crops and native pas-
ture. It is fertile, but the underlying caliche and the
moderate water-holding capacity limit the growth of
deep-rooted crops. It ean be used for shallow-rooted
crops. (Irrigated capability unit 11Is-14; dryland capa-
bility unit VIs-3; Loamy range site)

Atoka loam, 1 to 3 percent slopes (At].—This soil occurs
on the sides of swales on the plains west of the Pecos
River. Near Lakewood, about one-third of the acreage is
underlain by strongly cemented gravel at a depth of 20
to 36 inches. Included in mapping were areas of Upton
soils, which make up less than 5 percent of the acreage.
and a small acreage of Atoka fine sandy loam, most “of
which is in the La Huerta arvea, near Carlsbad.

This soil is used for irrigated crops and native pas-
ture. It is nearly as productive as Atoka loam, 0 to 1
percent. slopes, but it is subject to water erosion unless
irrigation water is earvefully managed. The water can be
more easily controlled if the soil is bench leveled to a
grade of 0.2 to 0.3 percent. The water-holding capacity
15 variable: it ranges from Im\ in shallower areas to
moderately high in deeper area (Iulrrlted capability
unit  T1Te—2; tll.\_f‘lnt[ 111(1111111\' unit VIs-3; Loamy
range site)

Berino Series

The Berino series consists of deep, noncaleareous, yel-
lowish-red to red, sandy soils that developed in wind-
worked material of mixed origin. These soils occur as
gently sloping, undulating to hummocky areas in the
“Deep Sand Country™ east of the Pecos River. These
are the most extensive of the deep, sandy soils in the
Eddy Area. Roads built by oil companies give access to
much of the acreage.

Soils of the Berino series typically have a surface layer
of yellm\'ish—red fine sand about 17 inches thick. The sub-
soil is about 33 inches thick. The upper part is yellowish-
red fine sandy loam, and the lower part is red to dark-
red sandy c]ay loam. The underlying material consists of
lime-enriched, pink clay loam (soft caliche).

Berino soils are subject to continuing wind and water
erosion. If the vegetative cover ig sel'ious]y depleted, the
erosion hazard is severe. The soils are diflicult to reveg-
etate once the plant cover is lost, because rainfall is un-
dependable. They lack surface water, except for short
periods after the infrequent heavy rains. They retain
nearly all the moisture that falls, but the surface layer
has low water-holding capacity. Perme.lbﬂlty is rapid in
the surface layer, but it is moder: ately slow in the subsoil.
Rainfall amounts to 10 to 14 inches annually, and the
mean annual temperature is 60° to 64° F. The frost-free
season is 208 to 220 days. Elevations range from 3,100 to
1,200 feet. )

All of the acreage is used for native pasture and wild-
life habitat. If there is suflicient moisture, the soils are
productive. The vegetation consists of bush muhly, plains
bristlegrass, blue grama, mesquite, and Havard oak.

Typical profile of Berino fine sand, 1,100 feet south
and 1,280 feet east of the NW. corner of sec. 27, T. 17
S, R 30 E.
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A1—0 to 17 inches, yvellowish-red (3YR 4/6) fine sand, yel-
lowish red (3YR 3/6) when moist; single grain;
loose when dry or moist, nonsticky and nonplastic
when wet: noncaleareous; neutral; abrupt, smooth
bhoundary.

B21i—17 to 23 inches, yvellowish-red (5YR 4/6) fine sandy
loam. dark red (Z5YR 3/6) when moist; weak,
coarse, prismatic structure; very hard when dry,
frinble when moist, slightly sticky and nonplastic
when wet: thin, continuous clay films on all ped
surfaces; noncaleareous; mneutral; clear, smooth
bhoundary.

B292t—23 to 36 inches, red (25YR 4/6) sandy clay loam, dark
red (25YR 3/6) when moist; moderate, coarse,
prismatic structure breaking to weak, medinm and
eoarse, subangular blocky ; extremely hard when dry,
firm when moist, sticky and plastic when wet; thin,
continnous clay films on all ped surfaces; noncal-
careons : neutral ; clear, wavy boundary.

B3t—36 to 50 inches, dark-red (2.5YR 3/6) light sandy clay
loam, dark red (25YR 2/6G) when moist; weak,
eoarse, prismatic structure; extremely hard when
dry, firm when moist, sticky and plastic when wet;
thin, continuous clay films on all ped surfaces; few
distinet splotches of lime; noncaleareous; neutral
to mildly alkaline; abrupt, wavy boundary.

Cen—n0 to 58 inches, pink (YR 7/3) clay loam (soft cali-
che), light reddish brown (2.5YR 6/4) when moist;
massive; extremely hard when dry, firm when moist,
sticky amd plastic when wet; strongly caleareous;
moderately alkaline,

The thickness of the Al horizon ranges from 8 to a6 inches,
and the texture, from fine sand to loamy sand. The color
ranges from 5YR to T5YR in hue, from 4 to 5 in value, and
from 4 to G in chroma. The color of the B2t and B3t horizons
ranges from 25YR to 5YR in hue, from 3 to 5 in value, and
from 4 to 8 in chroma. The depth to the Cea horizon ranges
from 26 to 60 inches. In some places indurated caliche occurs
at a depth of 36 to 60 inches and the Cea horizon is very
thin or is lacking entirely.

Berino soils are associated with Cacique, Pajarito, Wink,
Kermit, and Tonuco soils.

Berino loamy fine sand, 0 to 3 percent slopes (BA].—
Except for the texture and thickness of the surface layer,
this soil has a profile similar to that described as typical
of the Berino series. It occurs on long, smooth slopes in
the uplands in the eastern part of the survey Area. In-
cluded in mapping were areas of Berino complex, 0 to 3
percent slopes, eroded, and Pajarito loamy fine sand, 0 to
3 percent slopes, eroded. The included areas make np less
than 15 percent of the acreage.

The surface layer is mnoncaleareous, yellowish-red
Joamy fine sand about 12 inches thick. In some areas the
surface layer is fine sandy loam or fine sand. The subsoil
consists of noncaleareous clay loam 22 to 45 inches thick.
The depth to a distinet layer of lime accumulation ranges
from 36 to about 60 inches. Permeability is moderately
slow in the subsoil.

This soil is slightly to moderately eroded, and the
hazard of further erosion is severe if the vegetative cover
is seriously depleted. It is well suited to pasture if
there is enough moisture. (Dryland capability unit VIIe-
2 Sandy range site)

Berino complex, 0 to 3 percent slopes, eroded (BB).—
This complex consists mostly of the Berino soil described
as having the profile typical of the series. It occurs, in
association with Pajarito soils, as the smoother areas in
swales and depressions between the dunes of Kermit
soils. Included in mapping were small areas of each of
the following soils: Cacique loamy sand, 0 to 3 percent

slopes, eroded; Pajarito loamy fine sand, 0 to 3 per-
cent slopes, eroded: Wink loamy fine sand, 0 to 3
percent slopes, eroded: and Kermit fine sand. In places
the included soils occur in association with each other,
but in other places they occur individually. They make
up less than 20 percent of the acreage.

The soils in this complex have been altered by wind
erosion. Their surface layer, 9 to 36 inches thick, 1s hum-
mocky to billowy. The hummocks range from 1 to 3
feet in height. A few areas are barren, and in these places
the subsoil of sandy elay loam is exposed or is near the
surface.

These soils are generally stabilized by Havard oak,
mesquite, and other vegetation. They are used for grass-
land and are productive if there is enough moisture. The
hazard of wind erosion is severe if the plant cover is
seriously depleted. (Dryland capability unit VIIe-1;
Deep Sand range site)

Berino-Dune land complex, 0 to 3 percent slopes
(BD).—This complex consists of deep, sandy soils and of
Dune land (fig. 11). Berino soils make up about 40 to 50
percent of the acreage, and Dune land makes up 35 to 50
percent. Ixcept that the surface layer has been severely
eroded by wind, the Berino soil in this complex has a
profile similar to that described as typical of the series.
In 11)1:1{.'055 the subsoil of sandy clay loam is exposed. In-
cluded in mapping were small areas of Iermit fine sand;
Cacique loamy sand, hummocky, 0 to 3 percent slopes,
eroded ; and Active dune land. The included areas make
up less than 15 percent of the acreage.

Rounded dunes of fine sand, 3 to 8 feet high and gen-
erally 8 to 30 feet wide at the base, are characteristic of
this complex. These dunes have formed around woody
plants, such as mesquite, and each windstorm either adds
sand or takes some away. The surface layer of the soil
is thicker in areas adjacent to the dunes.

This complex is used mainly for range. Wind erosion
has damaged the soils so seriously that the yield of desir-
able vegetation is limited. There is little or no vegetation
in areas where the subsoil is exposed or where the sur-
face layer is thin. (Dryland capability unit VIIe-1:
Deep Sand range site) '

Berino-Pajarito complex, 0 to 3 percent slopes,
eroded (BP).—This complex is made up of the same soils
as Berino complex, 0 to 3 percent slopes, eroded, but in
different. proportions. Berino soils make up about 40 to
50 percent of the acreage, and Pajarito soils, a like
amount. Included in mapping were areas of Kermit fine
sand; Wink loamy fine sand, hummocky, 0 to 3 percent
slopes, eroded ; and Active dune land. The included soils
make up less than 15 percent of the acreage.

The soils of this complex are highly susceptible to wind
erosion. Good management is needed to maintain enough
vegetation to check erosion.

Nearly all of the acreage is used for native pasture and
wildlife habitat. The soils are productive if there is
enough moisture. (Dryland capability unit VIIe-1;
Deep Sand range site)

Bippus Series

The Bippus series consists of deep, moderately dark
colored. well-drained, calcareous soils that developed in
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Figure 11.—An area of Berino-Dune land complex, 0 to 3 percent slopes.

alluvium. These soils occur mainly on flood plains of
intermittent streams in the southeastern part of the sur-
vey Area, but smaller areas are seattered throughout the
eastern part. In the Eddy Area, Bippus soils are mapped
only with Simona soils.

Soils of the Bippus series typically have a surface
layer that is about 21 inches thick, The uppermost few
inches consists of grayish-brown sandy loam. This mate-
rial overlies dark grayish-brown silty elay loam. Beneath
the surface layer is a transitional layer of dark-brown
to brown silty elay loam about 16 inches thick. The sub-
stratum, about 11 inches thick, is brown clay loam en-
riched by ealeium carbonate. It rests on weakly cemented
caliche at a depth of about 4 feet. The surface layer is
thinner near the center of wide potholes or drammage-
ways, and the texture is silty elay loam.

Bippus soils are uneroded or are only slightly eroded.
They are subject to periodie flooding, and there is some
deposition of sandy material at the edges of the flood
plain. Runoff is medium. Permeability is moderately
slow, and the water-holding capacity is high. Rainfall
amounts to 10 to 14 inches annually, and the mean annual
temperature is 60° to 64° . The frost-free season is 200
to 217 days. Elevations range from 3,100 to 3,500 feet.

Bippus soils are used for range and wildlife habitat.
They are among the most productive soils in the Area if
there is enough moisture. The vegetation consists mainly
of sacaton, alkali sacaton, vine-mesquite, tobosa, blue
grama, buffalograss, burrograss, and mesquite. Good

management is needed to maintain desirable forage spe-
cies and to lessen the hazard of water erosion. Revegeta-
tion is diflicult because of the high temperatures and the
low, erratic rainfall.

A typical profile of Bippus silty clay loam in a drain-
ageway on the west side of State Route 31, about 990
feet west and 1,650 feet south of the NE. corner of sec.
3, T.21S, R. 30 E.

Al11—0 to 3 inches, grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) when moist;
wenk, fine, subangular blocky structure; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; abundant fine and very fine roots;
many very fine pores; slightly caleareous; mildly
alkaline ; abrupt boundary,

Al12—3 to 21 inches, dark grayish-brown (10YR 4/2) silty
clay lpam, very dark grayish brown (10YR 3/2)
when moist : weak, coarse, prismatic structure break-
ing to moderate, medinm, subangular blocky; very
hard when dry, firm when moist, sticky and plastie
when wet; plentiful fine, medium, and coarse roots;
common fine, very fine, and coarze pores: slightly
caleareons:; mildly alkaline; gradual boundary.

AC—21 to 37 inches, dark-brown to brown (7T.5YR 4/2) silty
clay loam, dark brown (7.5YR 3/2) when moist;
weak, coarse, prismatic structure breaking to coarse,
subangular blocky; very hard when dry, firm when
moist, sticky and plastic when wet; many fine and
very fine roots:; common very fine pores; strongly
caleareons; moderately alkaline: gradual boundary.

Clea—37 to 48 inches, brown (7.5 YR 5/3) elay loam, dark
brown (7T.5YR 4/3) when moist; massive: hard
when dry, firm when moist, sticky and plastic when
wet: few fine and very fine roots; common fine and
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very fine pores; many, fine to medinm, soft, distinet,
lime concretions; strongly caleareous; moderately
alkaline ; gradual boundary.
C2ea—A48 to 60 inches, weakly cemented caliche.
The All horizon ranges from 1 to 8 inches in thickness,
The color ranges from 10YR to T.5YR in hue and from 4 to
5 in value. The A12 horizon ranges from 12 to 24 inches in

thickness. The color ranges from 10YR to 7.5YR in hue and
from 3 to 5 in value, The AC horizon ranges from 12 to 20
inches in thickness., The color ranges from 7T.5YR to 5YR
in hue, from 3 to 4 in value, and from 2 to 4 in chroma. The
Clea horizon ranges from 8 to 11 inches in thickness, The
color ranges from 10YR to 7.5YR in hue, from 4 to 5 in
value, and from 2 to 3 in chroma. The texture is silty clay
loam or clay loam, The depth to weakly cemented caliche
is more than 36 inches.
Bippus soils are associated with Simona soils,

Cacique Series

The Cacique series consists of yellowish-red to red,
nonecaleareous soils that are shallow to moderately deep
over indurated caliche. These soils developed in a thin
mantle of eolian sand of mixed origin. They occur as
seattered areas on plains along the western edge of the
“Deep Sand Country™ in the eastern part of the Iiddy
Avea. They are nearly level to gently sloping.

Soils of the Cacique series (fig. 12) typically have a
surface layer of yellowish-red loamy sand about 5 inches
thick. The subsoil, about 19 inches thick, is noncaleareous.
The upper part consists of yellowish-red sandy loam, and
the lower part of red sandy clay loam. Indurated caliche
underlies the subsoil at a depth of about 24 inches.

Permeability is rapid in the surface layer and moder-
ate in the subsoil. The water-holding capacity is mod-
erately low. The soils are subject to severe wind erosion
if the vegetative cover is seriously depleted. Rainfall
amounts to 10 to 14 inches annually, and the mean annual
temperature is 60° to 64° F. The frost-free season is 208
to 220 days. Elevations range from 3,100 to 4,200 feet.

Wind erosion has severely altered the surface layer of
these soils. Hummocks of fine sand, 1 to 3 feet high, have
formed around woody plants. The soils between the
hummocks are mostly barren. They have a thin surface
layer of loamy fine sand or fine sand. In places the sub-
soil of sandy loam or sandy clay loam is exposed.

Cacique soils are used for native pasture. The vegeta-
tion consists of grama and other short grasses and of
mesquite and other woody plants.

Typical profile of Cacique loamy sand that has a slope
of about 1 percent: 2,190 feet south and 660 feet west
of the northeast corner of sec. 25, T. 21 S, R. 29 E.

A1—0 to 5 inches, vellowish-red (5YR 5/G) loamy sand,
vellowish red (5YR 4/6) when moist; weak, coarse,
subangular blocky structure; soft when dry, very
friable when moist, nonsticky and nonplastic when
wet : nonealeareous; neatral ; elear, wavy boundary.

B1t—5 to 17 inches, yellowish-red (5YR 5/6G) sandy loam,
vellowish red (5YR 4/6G) when moist: weak, coarse,
subangular blocky structure; soft when dry, very
friable when moist, slightly sticky and nonplastie
when wet; few medinm pores; thin, patehy clay
films on vertical ped surfaces; noncaleareons: nen-
tral; clear, wavy boundary.

B2t—17 to 24 inches, red (Z5YR 4/6) sandy clay loam. dark
red (25YR 3/6) when moist; weak to moderate,
coarse, prismatic structure breaking to weak, coarse,
subangular blocky ; very hard when dry, firm when
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moist, sticky and plastic when wet: many fine and
medium  pores; thin, patchy clay films on the
vertical sides of peds and thin, continuous clay
films in the pores: noncileareous; neutral; abrupt,
wavy boundary.
Ceam—=24 inches, indurated caliche, fractured and platy.
The color of the A and B horizons ranges from 53YR to
25YR in hue, from 3 to 5 in value, and from 5 to 6 in
chroma. The B2t horizon ranges from 6 to 19 inches in
thickness. The texture of that horizon ranges from sandy
loam and light sandy elay loam in the upper part to sandy
clay loam in the lower part. In places a thin B3ca horizon
oceurs above the indurated ealiche. The depth to fractured,
platy, indurated ealiche ranges from 12 to 36 inches.
Cacique soils are associnted with Berino and Tonuco soils.
Cacique loamy sand, 0 to 3 percent slopes, eroded
(CA)—This soil occurs as patches 40 to 320 acres in size
along the western edge of the “Deep Sand Country™ east
of the Pecos River. Included in mapping were small
areas of Berino complex, 0 to 3 percent slopes, eroded,
and Berino loamy fine sand, 0 to 3 percent slopes. Also
included were small sand dunes that are somewhat sta-
bilized by mesquite and severely eroded areas where
caliche is exposed. The included areas make up less than
15 percent of the acreage,
This soil is susceptible to severe wind erosion if the
vegetative cover is seriously depleted. Water erosion is

Figure 12.—Profile of Cacique loamy sand. Note the indurated
caliche that underlies the subsoil.
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a lesser problem, because most of the rainfall soaks into
the soil rapidly.

This soil is used for native pasture. (Dryland eapa-
bility unit VITe-2; Sandy range site)

Cottonwood Series

The Cottonwood series consists of well-drained, calear-
eous, light-colored soils that are shallow or very shallow
over beds of gypsum or alabaster. These soils occur on
uplands throughout the central part of the survey Area.
They are nearly level to gently sloping. In the Eddy
Area, Cottonwood soils are mapped only with Reeves
soils and with Gypsum land.

Soils of the Cottonwood series typically have a sur-
face layer of light-gray to light brownish-gray loam.
They are underlain by gypsiferous material at a depth
of about 9 inches,

These soils are subject to severe erosion if the vege-
tative cover is lost. Revegetation is extremely difficult be-
cause rainfall is undependable. Surface water is lacking,
except for short periods after the infrequent heavy rains.
The surface layer is moderately permeable, and the
underlying gypsiferous material is slowly permeable.
The surface crusts over upon drying. The water-holding
capacity is very low to low. The rooting zone is restricted
by the underlying gypsiferous material. Rainfall
amounts to 10 to 14 inches annually, and the mean an-
nual temperature is 60° to 64° F. The frost-free season
is 200 to 220 days. Elevations range from 3,000 to 3,500
feet.

Cottonwood soils are used only for native pasture. The
vegetation consists mainly of gyp grama, black grama,
alkali sacaton, gyp grass, coldenia, and American
tarbush.

Typical profile of Cottonwood loam, 3 miles NW. of
Loving, 150 feet SE. of NW. corner of NE1/ sec. 13, T.
23 S, R. 27 E.

A11—0 to 1 inch, light-gray (10YR 7/2) loam, brown (10YR
5/3) when moist; strong, very thin to thin, platy
structure: soft when dry, very friable when moist,
nonsticky when wet; discontinuous horizon; spots
of organic matter as much as 1/4 inch thick between
A1l and Al12 horizons; slightly to strongly calcare-
ous: neutral to mildly alkaline; abrupt, smooth
boundary.
to 5 inches, light brownish-gray (10YR 6/2) loam,
brown (10YR 5/2) when moist; massive: soft when
dry, friable when moist, nonsticky when wet;
common prominent lime mycelia ; slightly to strongly
caleareous: neutral to mildly alkaline; gradual,
smooth boundary.

C1—5 to 9 inches, licht brownish-gray (10YR 6/2) loam,
dark brown (10YR 4/3) when moist; massive: soft
when dry, friable when moist, nonsticky when wet;
common prominent lime mycelia ; slightly to strongly
caleareous; neutral to mildly alkaline; abrupt, wavy
boundary.

(2es—9 to 26 inches, white (10YR 8/2) gypsum, very pale
brown (10YR 7/3) when moist; massive ; alternately
soft and very hard when dry, nonsticky when wet:
contains semi-indurated lenses; horizon covered by
discontinuous silica shell 1/16 to 1/4 inch thick:
strongly caleareous; mildly alkaline; gradual, wavy
boundary.

('3es—36 to 60 incheg, very pale brown (10YR 7/4) gypsum,
brownish vellow (10YR 6/6) when moist, inter-
mingled with white (10YR 8/2) gypsum, light gray

Al12—1

(10YR 7/2) when moist; massive; soft when dry,
nonsticky when wet; strongly caleareous; moder-
ately alkaline,

The thickness of the A horizon ranges from 4 to 10 inches,
and the texture, from loam to loamy fine sand. The color
ranges from 10YR to 5YR in hue, from 6 to 7 in value, and
from 2 to 4 in chroma. The underlying gypsiferous material
ranges from soft, loamy material to bard rock, Its color
ranges from 10YR 8/2 to 5YR 5/6.

Cottonwood soils are associated with soils of the Reagan
and Reeves series and with Gypsum land.

Cottonwood-Reeves loams, overflow, 0 to 3 percent
slopes (CR.—In this complex Cottonwood soils make up
50 to T0O percent of the acreage, and Reeves soils, 30 to
50 percent. The Cottonwood soils ocenr above the Reeves
soils on the sides of swales. They are the shallower and
less productive of the two.

These soils are well drained but are subject to periodic
flooding. The vegetation is alkali sacaton, scattered salt-
cedar, and inland saltgrass,

These are the most productive of the soils affected by
evpsuni, because they receive added moisture from flood-
waters. They are susceptible to water erosion if the plant
cover is seriously depleted, and good management is
needed to maintain an adequate cover of vegetation. All
of the acreage is used for native pasture and wildlife
habitat. (Dryland capability unit VIs-1; Salty Bottom-
land range site)

Dev Series

The Dev series consists of nearly level, moderately
dark colored, gravelly soils that developed in alluvium.
These soils are underlain by very gravelly and cobbly
material many feet thick. They ocenr on flood plains of
intermittent streams, adjacent to hills and mountains.
Most of the acreage is in the western part of the survey
Area. In the Eddy Arvea, Dev soils are mapped only
with Pima soils.

Soils of the Dey series typically have a surface layer
of grayish-brown gravelly loam about 3 inches thick. The
next layer is grayish-brown gravelly loam. Loamy soil
material begins at a depth of about 15 inches. It is mixed
with gravel and cobblestones, which make up 60 to 90
percent of the soil mass.

These soils are subject to water erosion. They are
flooded periodically by runoff from higher lying soils.
Repeated deposition of soil material has altered the
vegetative cover somewhat. Permeability is moderate
above the very gravelly material, but the gravel restricts
the root zone, The water-holding capacity is low. Natu-
ral fertility is low. Rainfall amounts to 10 to 16 inches
annually, and the mean annunal temperature is 60° to
(4° F. The frost-free season is 200 to 217 days. Eleva-
tions range from 3,400 to 4,600 feet,

Dev soils are used for native pasture. The vegetation
consists mainly of alkali sacaton, vine-mesquite, blue
grama, tobosa, and buffalograss. Seattered desert willow
and Apache-plume grow in the drainageways.

Typical profile of Dev gravelly loam, on a 1 percent
slope, 100 feet west and 50 feet north of the SE. corner
of see. 17, T. 18 S, R. 21 .

A1—0 to 3 inches, grayish-brown (10YR 5/2) gravelly loam,

very dark grayish brown (10YR 3/2) when moist;
wealk, medium, platy structure to weak, fine, sub-
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angular blocky; slightly hard when dry, friable
when moist, slightly sticky and nonplastic when
wet; abundant fine and medinm roots; strongly
caleareous; mildly alkaline; abrupt boundary.

AC—3 to 15 inches, grayish-brown (10YR 5/2) gravelly
loam, very dark grayish brown (10YR 3/2) when
moist : weak, fine, subangular blocky structure; soft
when dry, friable when moist, slightly sticky and non-
plastic when wet; abundant fine and medinum roots;
common fine and very fine pores; strongly calcare-
ous; mildly alkaline; gradual boundary.

C—15 to 60 inches, very gravelly loam; weak threads or
films of lime below a depth of 2 feet; coarse frag-
ments make up 60 to 90 percent of the horizon.

The thickness of the A1 horizon ranges from 1 to 4 inches,
and the gravel content, from 30 to T0 percent. The color is
within the 10YR hue but ranges from 4 to 5 in value. The
AC horizon ranges from 10 to 14 inches or more in thickness.
Its texture is similar to that of the surface layer. The color
of the AC horizon is within the 10YR hue but ranges from
2 to 3 in chroma. A few seams of lime occur in the very
gravelly and ecobbly material at a depth below 2 feet.

Dev soils are associated with Pima soils.

Dev-Pima complex, 0 to 3 percent slopes (DP).—The
Dev and Pima soils of this complex have the profile
deseribed as typical of their respective series. Dev grav-
elly loam makes up about 50 to 65 percent of the acreage,
and Pima silt loam makes up about 25 to 35 percent.
Included in mapping were small areas of alluvial soils.
The included areas make up less than 15 percent of the
acreage.

This complex is used for native pasture. In places the
soils have been damaged by deposition of cobblestones
and gravel and the vegetation has been altered by water
erosion. Good management of the watershed and adjacent
higher lying soils is needed to check runoff after heavy

rains. (Dryland capability unit VIe-1; Bottomland
range site)
Dune Land

Dune land consists of mounds of wind-drifted sand
that has accumulated around vegetation. This land type
is nearly level to gently sloping and undulating. It occurs
in the “Deep Sand Country” east of the Pecos River.
Dunes cover about 60 percent of the surface. They range
from a few inches in height to about 6 feet. In the Eddy
Area, Dune land is mapped only as a complex with
Berino and Pajarito soils. The soil material was probably
similar to that of those soils before it was so severely
altered by wind erosion.

The dunes are partly stabilized by vegetation, mainly
mesquite and scattered short and tall grasses and annuals.
The areas between dunes are nearly barren. They are
subject to continued severe erosion by both wind and
water. Small blowouts are common.

Dune land is difficult to traverse by ordinary means.
There is little or no water. Use is limited to grazing and
wildlife habitat.

Ector Series

The Ector series consists of very shallow to shallow,
well-drained, calcareous, stony and extremely rocky soils
that are underlain by limestone. They generally occur as
nearly level to gently sloping areas on ridges or mesa
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tops and on steep side slopes of mountains and hills. Most
of the acreage is in the western part of the Area.

Soils of the Ector series typically have a surface layer
of grayish-brown stony loam about 1 inch thick. The next
layer, about 5 inches thick, consists of dark-brown stony
loam. The underlying limestone is exposed in many
places.

These soils are subject to water erosion if the vege-
tative cover is destroyed, but the many stones and rock
outerops help to stabilize them in nearly level to gently
sloping aveas. There is little or no surface water, except
for brief periods after the infrequent heavy rains. Runoff
is rapid after the soils become saturated. Permeability
is moderate, and the water-holding capacity is very low
to low. Rainfall amounts to 10 to 18 inches annually, and
the mean annual temperature is 58° to 62° F. The frost-
free season is 195 to 210 days. Elevations range from
3,500 to 4,800 feet.

Ector soils are used for native pasture and wildlife
habitat. They are productive if there is enough moisture.
The vegetation consists mainly of black grama, blue
orama, hairy grama, beargrass, tobosa, sotol, agave, oco-
tillo, snakeweed, tarbush, and yucea. Juniper grows at
the higher elevations.

Typical profile of Ector stony loam, on a 3 percent
slope, 120 feet west of the (uarter corner between sec-
tions 6 and 7, in sec. 7, T. 22 S, R. 26 E.

A1—0 to 1 inch, grayish-brown (10YR 5/2) stony loam, very
dark grayish brown (10YR 3/2) when moist: mod-
erate, thin, platy structure; soft when dry, friable
when moist, slightly sticky and slightly plastic when
wet: strongly ealeareous; mildly alkaline; abrupt,
smooth boundary.

AC—1 to 6 inches, dark-brown (7.5YR 4/2) stony loam, dark
brown (7.5YR 3/2) when moist; moderate, medium,
granular structure; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet @ strongly ealeareous; mildly alkaline; abrupt,
irregular boundary.

R—~6 inches, light-colored limestone bedrock.

The thickness of the Al horizon ranges from 1 to 4 inches,
The color ranges from 10YR to T.5YR in hue, from 5 to G in
value, and from 2 to 4 in chroma. The AC horizon is slightly
darker or slightly lighter colored than the surface layer in
places, It ranges from 2 to 14 inches in thickness. The depth
to bedrock ranges from 1 to 18 inches,

Tletor soils are associated with Reagan and Russler soils
and with Limestone rock land.

Ector stony loam, 0 to 9 percent slopes (EC).—This soil
has the profile (fig. 13) described as typical of the series.
It is extensive in the hills and mountains in the western
part of the Area. Included in mapping were areas of
shallow to moderately deep soils in swales and the deeper
drainageways. These soils make up less than 10 percent
of the acreage. Limestone crops out in places. Small pot-
holes, generally less than 2 acres in size, occur in the
Bogle Flats area. The potholes make up less than 1
percent of the acreage. They are significant stock-
watering places after the periodic heavy rains.

This is a fertile soil, but it is limited by shallowness
over limestone bedrock and the density of stones and
rock outerops. The water-holding capacity is generally
very low. The erosion hazard is severe if the vegetative
cover is seriously depleted by overgrazing or trampling.

This soil is used for native pasture and wildlife habi-
tat. Good management is needed to check erosion.
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Figure 13.—Profile of Ector stony loam, 0 to 9 percent slopes.

Reestablishment of native grasses s difficnlt because
rainfall is undependable. (Dryland eapability unit
VIls-5: Limestone Iills range site)

Ector extremely rocky loam, 9 to 25 percent slopes
(EE).—This soil occurs on rolling to hilly uplands. It is
extensive in the western part of the Area. lixposed bed-
rock and eatsteps cover 20 to 30 percent of the surface.
The rock outerops keep the soil relatively stable. Vertical
and horizontal cracks in the bedrock are numerous.
Included in mapping were pockets of Ector stony loam,
0 to 9 percent slopes, between the rock outerops. Also
included were rocky aveas where vertical eliffs are com-
mon. The included areas make up less than 15 percent
of the acreage.

This soil absorbs water readily, but the water-holding
capacity is very low to low. Runofl is rapid after the
soil becomes saturated. Surface water is generally lack-
ing, but there are a few seeps and low-yielding springs
in ecanyons.

This soil is suited to native pasture and wildlife habi-
tat. Good management is needed to maintain a cover of
vegetation that will adequately control water erosion.
Revegetation is difficult because rainfall is undependable.

(Dryland capability unit VIIs-5; Limestone Hills range
site)

Ector-Reagan association, 0 to 9 percent slopes (ER).—
This soil association occurs in a regular pattern along
the contact zone between limestone uplands and lower
lying, broad alluvial plains or fans. It is in the western
part of the survey Area. Fctor stony loam, 0 to 9 percent
slopes, makes up about 50 to 80 percent of the acreage,
and Reagan loam, 0 to 3 percent slopes, about 15 to 40
percent. Included in mapping were areas of Upton grav-
elly loam, 0 to 9 percent slopes, and of Pima silt loam,
0 to 1 percent slopes. The included areas make up less
than 10 percent of the acreage.

The Ector soil is the least productive of these soils. The
Reagan soil produces more forage than the other soils,
but it is subject to waier erosion if the vegetative cover
is seriously depleted. Runoff’ is rapid from the Ketor
soil after heavy rainfall, and good management is needed
to check erosion. Revegetation is diflicult because rainfall
is undependable.

All the aereace is n=ed for native pasture and wildlife
habitat. (Ector soil is in dryland capability unit VIIs-5
and Limestone Hills range site: Reagan soil is in dryland
capability unit VIs— and Loamy range site)

Gypsum Land

Gypsum land (GA) consists of very steep and steep,
broken, or eroded exposures of gypsiferous rocks and
earths and very shallow soils. It is difficult to cross by
ordinary means. Most of the acreage is near the Texas
State line along breaks leading to the Black River, and
in the vicinity of the eastern side of Lake MecMillan.
The areas are associated with Cottonwood and Reeves
soils. Included in mapping were areas of Cottonwood
loam, 0 to 3 percent slopes. The included areas make up
less than 15 percent of the acreage,

The gypsiferous materials range from white, chalky
earths to hard, light-colored., crystalline gypsum rocks.
There are pockets of soil material as much as 10 inches
thick. Fine to coarse gypsum crystals are common on the
surface of barren areas.

Surface runoft’ is rapid to very rapid. The water-
holding capacity is very low. The soil material is well
drained, but very droughty and saline. Plant roots are
limited by the salinity of the gypsiferous material close
to the surface. The vegetation consists of a sparse cover
of gyp grama, soaptree yucea, gyp grass, coldenia, and
broom snakeweed. (Good management is needed to main-
tain a cover of vegetation.

Gypsum land is used for wildlife habitat and for
limited grazing. Forage production on this land type is
among the lowest in the survey Area. (Dryland capabil-
ity unit VIIs-2: Gyp Hills range site)

Gypsum land-Cottonwood complex, 0 to 3 percent
slopes (GC, Gs).—This complex (fig. 14) consists of
barren, gypsiferous rocks and very shallow soils. Gyp-
sum land makes up about 50 to 70 percent of the acreage,
and Cottonwood loam, about 20 to 40 percent. Sinkholes
are common, but they do not contain water. This complex
occurs on uplands in the central part of the survey Area.
Most of the acreage was mapped at low intensity. Some
areas of limestone outerop mnear Lake MeMillan and
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Figure 14.—An area of Gypsum land-Cottonwood complex, 0 to 3 percent slopes.

northeast of Artesia were included in the low-intensity
survey. The areas within the high-intensity survey
melude areas of Reeves loam, 0 to 3 percent slopes. The
included areas make up less than 10 percent of the
acreage.

The Cottonwood soil in this complex has the profile
described for the Cottonwood series,

This complex is used for native pasture and wildlife
habitat. Good management is needed to prevent over-
grazing and to check erosion. Revegetation is difficult
because rainfall is undependable. (Dryland capability
unit VIIs-3; Gyp Flats range site)

Gypsum land-Reeves complex, 0 to 3 percent slopes,
eroded (GR).—Gypsum land makes up about 50 to 60 per-
cent of this complex, and Reeves sandy loam, about 30
to 40 percent. Included in mapping were areas of Reagan
loam, 0 to 3 percent slopes, and of Pajarito-Dune Jand
complex, 0 to 3 percent slopes. The included areas make
up less than 10 percent of the acreage.

The Reeves soil in this complex consists of sandy loam
to a depth of about 14 inches.

Windblown sand from adjoining sandy
greatly altered the surface of these areas. Low sand
dunes or hummocks less than 3 feet in height have
formed around mesquite bushes and other woody plants,
Many areas between hmmocks arve nearly barren.

These soils are very droughty. The water-holding capac-
ity is low to very low. Per me.Lblhtv is rapid in the surface
Ia\ er of the soils and in the low dunes.

This complex is used for native pasture and wildlife
habitat, Good management is needed to check wind ero-

soils has

sion. Revegetation is diflicult because rainfall is unde-
pendable. l*omue production is among the lowest in the
survey Arei. {(x\]mlm land is in lll\]dl'ltl ("Ipuln]:t\ unit
VIIs-3 and Gyp Flats range site: Reeves soil is in dryland
capability unit VIe-2 and ‘mmd\ range site)

Harkey Series

The Tarkey series consists of deep, well-drained,
strongly ealeareous, moderately dark colored soils lh‘lt
tlt'\ululwd in mixed alluvium. These soils oceur on low
terraces on flood plains of major streams. They are natu-
rally free of salts, except in areas adjacent to Lake
MeMillan and the Pecos River. In these areas the water
table is at a depth of less than 5 feet part of the year.

In cultivated areas, soils of the ITHarkey series typically
have a surface layer of brown very fine sandy loam 9
inches thick. In uneultivated areas, this layer is slightly
lighter colored and contains less organic matter. The
next layer, to a depth of more than 50 inches, is brown
loam or very fine sandy loam.

These soils are uneroded or only slightly eroded. They
are moderately fertile and have a low content of organic
matter. Permeability is moderate, and the water-holding
capacity is high. Rainfall amounts to 10 to 14 inches
annually, and the mean annnal temperature is 60° to
G142 7. The frost-free season is 210 to 220 days. Kleva-
tions range from 3,000 to 3400 feet.

Iarkey soils are used for irrigated crops, native pas-
ture, and wildlife habitat. The vegetation consists mainly
of black grama, blue grama, tobosa, and vine-mesquite,



24 SOIL SURVEY

In areas affected by salts and that have a fluctuating
water table, the vegetation is mainly alkali sacaton,
inland saltgrass, four-wing saltbush, and saltcedar.

Typical profile of Iarkey very fine sandy loam, 150
feet northeast of the SW. corner of NW1/4SE1/ sec. 24,
T.22 S, R. 27 E.

Ap—0 to 9 inches, brown (10YR 5/3) very fine sandy loam,
dark brown (10YR 3/3) when moist: massive:
slightly hard when dry, very friable when maoist,
nonsticky and nonplastic when wet: strongly cal-
careous; mildly alkaline; abrupt, wavy boundary,

AC—9 to 14 inches, light-brown (7.5YR 6/4) very fine sandy
loanm, brown (7.5YR 4/4) when moist; very weak,
coarse, prismatie structure to massive; slightly hard
when dry, very friable when moist, nonsticky when
wet; few, fine, prominent seams of lime: few fine
crystals of gypsum or salts, these most abundant
in plowpan: strongly ecalcareous ; mildly alkaline;
clear, smooth boundary.
to 30 inches, brown (7.5YR 5/4) very fine sandy
lonm, dark brown (7.5YR 4/4) when moist; wvery
coarse, prismatic structure; soft when dry, very
friable when moist, nonsticky when wet; few, fine,
prominent seams of lime: few fine crystals  of
gypsum or salts; strongly caleareous; mildly alka-
line: abrupt, wavy boundary.

C2—30 to 37 inches, brown (7.5YR 5/4) loam, dark brown
(T.5YR 4/4) when moist: massive: slightly hard
when dry, friable when moist, nonsticky when wet ;
few, fine to medium, distinet mottles of lime ;
strongly ecaleareous; mildly alkaline; clear, smooth
boundary.

C3—37 to 51 inches, brown (7T.5YR 5/4) loam, dark brown

(TOYR 4/4) when moist : massive ; soft when dry,

very friable when moist, nonsticky  when  wet :

strongly caleareous; gradual, smooth bhoundary.

to 87 inches, brown (7.5YR 5/4) silt loam, dark

brown (7.5YR 4/4) when moist: massive: slightly

hard when dry, friable when moist; strongly ecal-
careous ; moderately alkaline,

1—14

C4—351

The thickness of the Ap horizon ranges from 7 to 10
inches. The color ranges from 10YR to T.5YR in hue, from
5 to 6 in value, and from 3 to 6 in chroma. The texture
includes very fine sandy loam, loam, and sandy loam. The
thickness of the AC horizon ranges from 5 to 13 inches, The
color is lighter than that of the surface horizon. The texture
is dominantly loam to light elay loam but includes very fine
sandy loam. In places there are strata. generally less than
G inches thick, of material ranging from sandy loam to light
sandy clay loam. A few coarse fragments occur in some
profiles,

Harkey soils are associated with Anthony and Arno soils
and with the gray variant of Pima soils.

Harkey sandy loam, 0 to 1 percent slopes (Ha)—Ix-
cept for the texture of the surface layer, this soil has a
profile similar to that described as typical of the series.
Tt occurs on low terraces along the Pecos River, mainly
in the Carlsbad area. Tneluded in mapping were areas
of Anthony sandy loam, 0 to 1 percent slopes, which
make up less than 5 percent of the acreage, and a small
area of HMarkey sandy loam, 1 to 3 percent slopes.

This soil is less productive than Iarkey very fine
sandy loam, 0 to 1 percent slopes. Tt is subject to mod-
erate wind and water erosion, and careful management of
both soil and irrigation water is needed. The water-
holding capacity is moderate in the surface layer, but i
is high in the subsoil and substratum. The water-intake
rate is moderately rapid.

This soil is used for irrigated crops, native pasture,
and wildlife habitat. (Trrigated capability unit ITe—4;
dryland capability unit VIIe-2; Sandy range site)

Harkey very fine sandy loam, 0 to 1 percent slopes
(Hk).—This soil has the profile described as typical of the
series. It occurs on low terraces of the Pecos, Penasco,
and Black Rivers. Included in mapping were areas of
Anthony and Arno soils and of Pima clay loam, aray
variant, 0 to 1 percent slopes. The included areas malke
up less than 5 percent of the acreage.

This soil is used for irrigated crops, native pasture,
and wildlife habitat. It is suited to all the Crops grown
in the Area. (Irrigated capability unit ITs-2; dryland
capability unit VIs—4; Loamy range site)

Karro Series

The Karro series consists of light-colored, strongly cal-
careous, loamy soils that developed in deep, old alluyium
derived from calcareous, sedimentary rocks. These soils
are enriched by lime absorbed from ground water or
left by runoff from adjacent limy uplands.

Soils of the Karro series typically have a surface
layer of light brownish-gray loam about 10 inches thick.
The next layer, about 10 inches thick, consists of very
pale brown loam. The substratum is very pale brown
and pink clay loam that extends to a depth of more
than 60 inches. Calcium carbonate has accumulated at a
depth of about 46 inches.

Karro soils are nearly level. They occur on uplands
near Artesia, Malaga, and Black River Village. Rainfall
amounts to 10 to 14 inches annnally, and the mean an-
nual temperature is 60° to 64° F. The frost-free season is
210 to 220 days. Elevations range from 3.000 to 3.800
feet.

These soils are highly susceptible to wind erosion if
the plant cover is seriously depleted or if cultivated areas
arve left bare. The surface crusts readily, and the crust
impedes seedling emergence. Permeability is moderate.
The water-holding capacity is high. The organic-matter
content is low.

Karro soils are used for native pasture, irrigated
crops, and wildlife habitat. The vegetation consists
mainly of blue grama, tobosa, sand dropseed, three-awn,
broom snakeweed, and yucca. Chlorosis, a yellowing of
leaves caused by an iron deficiency that inhibits growth,
affects many kinds of plants grown on these soils, espe-
cially grain sorghum, cotton, bermudagrass, and cotton-
wood trees. A zine deficiency affects alfalfa.

Typical profile of Karro loam, near the center of the
eastern half of NW14SEV) sec. 7, T. 24 S., R. 28 E.

Ap—0 to 10 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) when moist ;
massive; slightly hard when dry, friable when
moist, slightly sticky when wet; common very fine
and fine pores; plentiful very fine, fine, and medinm
roots: strongly ealcareous; moderately alkaline;
clear boundary,
to 20 inches, very pale brown (10YR 7/3) loam,
brown (10YR 4/3) when moist: massive: slightly
hard when dry, friable when moist, slightly sticky
when wet; common very fine and fine pores; plenti-
ful very fine and fine roots: few prominent seams
of lime; strongly caleareous: moderately alkaline:
clear boundary.

C1—20 to 46 inches, very pale brown (10YR 7/3) clay loam,
light yellowish brown (10YR 6/4) when moist:

massive; slightly hard when dry, friable when
moist, slightly sticky when wet; common very fine

AC—10
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and fine pores; plentiful very fine and fine roots;
seams  of lime; strongly caleareous; moderately
alkaline; graduoal boundary.

(2ea—46 to 60 inches, pink (7.5YR 8/4) clay loam, light
brown (7T.5YR 6/4) when moist; massive; slightly
hard when dry, friable when moist, sticky when
wet; common very fine and fine pores; few very
fine roots; disseminated lime; strongly ealeareous;
moderately alkaline; gradual boundary.

Caca—~060 to 90 inches, pink (7.5YR 8/4) clay loam, light
brown (7.5YR 6/4) when moist; massive; slightly
hard when dry, friable when moist, sticky when
wet; common very fine and fine pores; distinet dis-
seminated lime; strongly caleareous; moderately
alkaline ; gradual boundary.

The thickness of the Ap horizon ranges from 6 to 12
inches, The texture is loam or fine sandy loam in the upper-
most few inches and loam in the lower part. The color of
the A and AC horizons is within the 10YR hue. It ranges
from 6 to 7 in value and from 2 to 3 in chroma. The thick-
ness of the 1 horizon ranges from 12 to 26 inches, The

color is within the 10YR hue. It ranges from 6 to 7 in value

and from 3 to 4 in chroma. The texture ranges from loam

to clay loam, The eolor of the Cea horizon ranges from 10YR

to T.OYR in hue, from 6 to 8 in value, and from 3 to 4 in

chroma, The texture ranges from loam to elay loam. This

horizon is slightly hard to very hard and marly when dry.
Karro soils are associated with Reeves soils.

Karro fine sandy loam, 0 to 3 percent slopes, eroded
(KA)—The surface layer of this soil has been eroded by
wind. Txcept for the texture of the surface layer, the
profile is similar to the one described as typical of the
series. In places the subsoil of dry, hard loam is exposed.
Included m mapping were areas of Reagan and Russ-
ler soils, which make up less than 5 percent of the acre-
age. Also included were areas of deep, sandy, windblown
soils, which make up less than 10 percent of the acreage.

Rounded hummocks of loamy fine sand or fine sandy
loam, 1 to 3 feet high and generally 4 to 10 feet wide at
ihe base, are characteristic of this soil. These hummocks
have formed around woody plants, such as mesquite and
creosotebush, and each windstorm either adds sand or
takes some away. The areas between hummocks, which
are nearly bare of vegetation, make up about 60 to 75
percent of the acreage. Desert pavement is thinly seat-
tered between the hummocks. The surface layer of the
soil is thicker adjacent to the hummocks.

The water-intake rate is rapid, and permeability is
moderate. The water-holding capacity 1s moderate in
the surface layer, but it is high in the subsoil.

This soil is used for native pasture and wildlife hab-
itat. The reestablishment of desirable native species is
diflicult beeause rainfall is seanty and unpredictable.
(Dryland capability unit VITe-2; Sandy range site)

Karro loam, 0 to 3 percent slopes (Kl).—This soil has
a high content of lime. Included in mapping were small
areas of Reeves soils, which make np {ess than 15 per-
cent of the acreage.

This soil is highly susceptible to wind and water ero-
sion if the vegetative cover is seriously depleted. The
water-holding capacity is high, and permeability is
moderate,

This soil is used for native pasture and wildlife hab-
itat. The reestablishment of desirable species of forage
is difficult because rainfall is scanty and unpredictable.
(Dryland eapability nnit VITe-2: Sandy range site)

Karro loam, 0 to 1 percent slopes (Kr).—This soil has

the profile deseribed as typical of the series. Included
in mapping were areas of Reeves soils, which make up
less than 5 percent of the acreage.

This soil is moderately fertile, but productivity is
restricted by the high content of lime. Most of the acre-
age is irrigated, and nearly all of the irrigated acreage
has been leveled to a grade of less than 0.3 percent. Deep-
rooted crops are suitable. Small areas are used for native
pasture and wildlife habitat. (Irrigated capability unit
IT1s-13; dryland capability unit VIIe-2; Sandy range
site)

Karro loam, 1 to 3 percent slopes (Ku).—This soil is
adjacent to Karro loam, 0 to 1 percent slopes. It is on
relatively short side slopes along drainageways. Included
in mapping were areas of Karro loam, 0 to 1 percent
slopes, and of Reeves loam, 1 to 3 percent slopes, which
make up less than 5 percent of the acreage.

This soil is susceptible to water erosion. It is used
mainly for irrigated crops. Most of it has been bench
leveled to grades of 0.2 to 0.3 percent. The surface layer
has been severely cut or filled in the leveling operation.
Small areas of this soil are used for native pasture and
wildlife habitat. (Irrigated capability unit ITe-2; dry-
land capability unit VITe-2; Sandy range site)

Karro loam, saline, 0 to 1 percent slopes (Kv).—Except
for its greater content of salt, this soil has a profile simi-
lar to that described as typical of the series. Seepage
from adjoining uplands or impeded surface drainage has
brought about moderate to strong salinity. Ineluded in
mapping were areas of Reeves loam, saline, 0 to 1 per-
cent slopes, which make up less than 5 percent of the
acreage.

This soil is highly susceptible to wind erosion when
the seedbed is being prepared. It is cloddy when plowed.
The surface crusts readily, and the crust impedes emer-
gence of seedlings.

This soil is used for irrigated crops, native pasture,
and wildlife habitat. (Trrigated capability unit TTIs-6:
dryland capability unit VIs-2: Salt Flats range site)

Kermit Series

The Kermit series consists of deep, light-colored, non-
caleareons, excessively drained loose sands. The surface
is undulating to billowy, and stabilized dunes rise 3 to
15 feet or more. Most of the fine particles have been win-
nowed out and blown away. The soil material resists
weathering, and the areas have a uniform appearance. In
the Eddy Area, Kermit soils are mapped only with Ber-
ino soils. They oceur throughout the eastern part of the
Area.

Soils of the Kermit series typieally have a surface
layer of yellowish-red fine sand about 7 inches thick.
Below this is yellowish red fine sand to a depth of more
than 5 feet.

Kermit soils are slightly to moderately eroded. Per-
meability is very rapid, and the water-holding capacity
is low. The organic-matter content is low. Rainfall
amounts to 10 to 14 inches annually, and the mean an-
nual temperature is 60° to 64° F. The frost-free season is
210 to 220 days. Elevations range from 3,100 to 3.500
feet.
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Kermit soils are used for native pasture and wildlife
habitat. They are productive if there is enough moisture.
Revegetation is difficult once the plant cover is lost, be-
cause rainfall is undependable. Surface water is lacking.
These soils are diflicult to cross by ordinary means.

Typical profile of Kermit fine sand, near the center
of sec. 1, T. 21 S, R. 29 E.

Al—0 to 7 inches, yvellowish-red (3YR 5/6G) fine sand, red-
dish brown (3YR 4/4) when moist; single grain;
loose when dry and moist, nonsticky when wet;
noncaleareons; neutral; clear, smooth boundary.

C—T to 60 inches, yellowish-red (3YR 5/6) fine sand, red-
dish brown (5YR 4/4) when moist; single grain;
loose when dry and moist, nonsticky when wet;:
noncaleareous; neutral.

The Al horizon ranges from 1 to 8 inches in thickness.
Its color ranges from 10YR to 5YR in hue, from 5 to 6 in
value, and from 3 to 6 in chroma. The O horizon ranges

from 3 to more than 5 feet in thickness, Its color is slightly

lighter than that of the surface layer.
Kermit soils are associated with Berino soils,

Kermit-Berino fine sands, 0 to 3 percent slopes (KM).—
The Kermit and Berino soils of this complex have the
profile described as typical of their respective series.
Kermit fine sand makes up abont 40 to 60 percent of the
acreage, and Berino fine sand, 30 to 40 percent. Included
in mapping were areas of Active dune land and Dune
land. These areas make up less than 20 percent of the
acreage.

All of the acreage is used for native pasture and wild-
life habitat. The soils are productive if there is enough
moisture. They are highly susceptible to wind erosion,
and good management is needed to maintain a cover of
vegetation. (Dryland capability unit VIIe-3: Kermit
soil is in Sand IHills range site; Berino soil is in Deep
Sand range site)

Kimbrough Series

The Kimbrough series consists of moderately dark
colored, well-drained, nonecaleareous to weakly caleareous
soils that are shallow or very shallow over fractured,
platy, indurated caliche. These soils occur on the High
Plains, in the northeastern part of the survey Area. They
are nearly level to genily sloping.

Soils of the Kimbrongh series typically have a surface
layer of dark grayish-brown to dark-brown loam about
T inches thick. The next layer, about 2 inches thick, con-
sists of brown loam enriched with ealcium carbonate.
Fractured, platy, indurated caliche begins at a depth
below about 9 inches.

These soils are uneroded or only slightly eroded. Per-
meability is moderate, and the water-lolding eapacity is
very low. Runoff is slow. The organic-matter content is
moderate. Rainfall amounts to 10 to 16 inches annually,
and the mean annual temperature is 60° to 64° F, The
frost-free season is 195 to 210 days. Elevations range
from 4,200 to 4,500 feet, '

Kimbrough soils are fertile. They are used for native
pasture and wildlife habitat. The vegetation is mainly
black grama, blue grama, side-oats grama, tobosa, broom
snakeweed, and mesquite. Oilfields have been extensively
developed in these areas. )

SURVEY

Typical profile of Kimbrough loam, 60 feet south and
40 feet west of the quarter corner between sections 13
and 24, in sec. 24, T. 16 S,, R. 31 E.

Al11—0 to 3 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) when moist;
weak, thin, platy structure to moderate, fine, granular ;
hard when dry, friable when moist, slightly sticky and
slightly plastic when wet; noncaleareous; neutral;
abrupt, smooth boundary.
to 7 inches, dark-brown (7.5YR 4/3) loam, dark
brown (7.5YR 3/2) when moist; weak, medium to
fine, subangular blocky strueture; very hard when
dry, friable when moist, sticky and slightly plastic
when  wet;  slightly  ealeareous; mildly  alkaline;
abrupt, smooth boundary.

Clea—T7 to 9 inches, brown (7.5YR 5/3) loam, dark brown
(T.5YR 3/3) when moist; weak, fine, subangular
blocky structure; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; strongly ealeareous; mildly alkaline; abrupt,
smooth boundary.

C2eam—Y inches, white, fractured, platy, indurated caliche.

The combined thickness of the A1l and A12 horizons
ranges from 2 to 10 inches. The eolor ranges from 10YR to
75YR in hue, from 4 to 5 in value, and from 2 to 3 in
chroma. The Cea horizon does not oceur in all profiles, If
it is present, it is as much as 5 Itz color is

Al2—3

5 inches thick.
lighter in value and higher in chroma than that of the A1l
horizon. The depth to fractured, layered, indurated caliche
ranges from 2 to 15 inches, Large fragments of indurated
caliche oceur in some profiles,

Kimbrough soils are associated with Stegall and Potter
soils,

Kimbrough loam, 0 to 3 percent slopes (KO).—This
soil has the profile described as typical of the Kimbrough
series. It occurs on uplands in the northeastern part of
the Area. Included in mapping were areas of Stegall
clay loam, 0 to 1 percent slopes, and small playas. The
included soils make up less than 15 percent of the
acreage.

Permeability is moderate, and the water-holding capac-
ity is very low. Runoff is slow. )

This soil is fertile, but it is droughty and its usefulness
is limited by shallowness over ecaliche. It is used for
native pasture. (Dryland capability unit VIIs-1: Shal-
low range site)

Kimbrough-Stegall complex, 0 to 3 percent slopes
(KS).—The Kimbrough and Stegall soils of this complex
have the profile described as typical of their respective
series. Kimbrough loam makes up 75 to 85 percent of the
acreage, and Stegall clay loam, 15 to 25 percent. Small
playas, or sinkholes, dot the area. In most places there
are about two sinkholes in each section. Included in map-
ping were areas of moderately deep loams and deep clay
loams in swales and sinkholes. The included areas make
up less than 15 percent of the acreage.

The Kimbrough soil occupies the higher part of the
landseape. It is less productive than the Stegall soil.

The Stegall =0il oceurs in swales and depressions. It is
subject to periodic flooding and is easily eroded by water
if the vegetative cover is seriously depleted. Reestablish-
ment of desirable forage species is difficult, because
temperatures are high and rainfall is undependable.

This complex is used for native pasture and wildlife
habitat. The sinkholes fill up with water after heavy
rains and are a source of stock water for brief periods.
(Kimbrough soil is in dryland ecapability unit VIIs-1
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and Shallow range site; Stegall soil is in dryland capa-
bility unit VIs— and Clayey range site)
Kimbrough-Stegall loams, 0 to 3 percent slopes (KT).—
The Kimbrough soil of this complex has the profile
described as typical of the series. Kimbrough loam makes
up about 60 to 80 percent of the acreage, and Stegall
loam, 15 to 35 percent. Small playas, or sinkholes, dot
the area. In most places there are about two sinkholes in
each section. Included in mapping were areas of moder-
ately deep loams and deep silty clay loams and areas of
Simona soils. The included soils make up less than 10
percent of the acreage.
The Kimbrough soil occupies the higher part of the
landseape. It is less productive than the Stegall soil.
The Stegall soil oceurs in swales and depressions. It
has a surface layer of brown to dark-brown loam about
5 inches thick. The subsoil is about 23 inches thick. The
upper part is dark-brown to brown clay loam, and the
lower part is reddish-brown sandy eclay loam that is
enriched by caleium carbonate. The underlying ealiche
is fractured, platy, and indurated. )
The Stegall soil is subject to periodie flooding. Tt is
easily eroded by water if the vegetative cover is seriously
depleted. Reestablishment of desirable forage species is
difficult because temperatures are high and rainfall is
undependable. )
This complex is used for native pasture and wildlife
habitat. The sinkholes fill up with water after heavy
rains and are a source of stock water for brief periods.
(Kimbrough soil is in dryland capability unit VIIs-1
and Shallow range site: Stegall soil is in dryland capa-
bility unit VIs—4+ and Bottomland range site)

Largo Series

The Largo series consists of deep, reddish-brown, cal-
careous, gently sloping soils that developed in alluvium
derived from upland sedimentary material. These soils
oceur on alluvial fans. They are scattered throughout the
eastern part of the Area.

Soils of the Largo series typically are reddish brown
to a depth of more than 60 inches. The uppermost part is
loam about + inches thick, the middle part is silt Joam
to a depth of about 47 inches, and the lower part is loam.

These soils have been slightly eroded by water, Deep,
V-shaped gullies are common in the drainageways. Per-
meability is moderate, and the water-holding capacity is
high. Runoff is medium. The organic-matter content is low,
and fertility is moderate. Rainfall amounts to 10 to 14
inches annually, and the mean annual temperature is 60°
to 64° F. The frost-free season is 200 to 217 days. Eleva-
tions range from 3,000 to 4,200 feet.

Largo soils are nsed for native pasture and wildlife
habitat. The vegetation consists of black grama, blue
grama, side-oats grama, tobosa, vine-mesquite, and
creosotebush.

Typical profile of Largo loam, 1,730 feet north and 75
feet west of the SE. corner of sec. 29, T, 16 S., R. 28 .

A1l—0 to 4 inches, reddish-brown (5YR 5/3) loam, dark
reddish  brown (5YR 3/3) when moist; weak,
medium, platy structure in the uppermost 1 inch
grading to weak, medium and fine, subangular
blocky ; soft when dry, friable when moist, slightly
sticky and slightly plastic when wet; many fine

pores; plentiful fine and medinm roots; common
faint seams of lime and few soft concretions;
strongly  caleareous; mildly  alkaline; abrupt
houndary.
AC— to 20 inches, reddish-brown (5YR 5/3) silt loam,
reddish brown (5YR 4/3) when moist ; weak, coarse,
prismatic structure breaking to weak, coarse, sub-
angular blocky; slightly hard when dry, friable
when moist, sticky and plastic when wet; many
fine and medium pores; many very fine and fine
roots; common faint seams of lime and few soft
concretions; few limestone pebbles; strongly cal-
careous: mildly alkaline; gradual boundary.
to 47 inches, reddish-brown (5YR 5/4) silt loam,
reddish brown (5YIRR 4/4) when moist; weak, coarse,
subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; many
fine and medium pores; few very fine roots; strongly
caleareous; mildly alkaline; abrupt, wavy houndary.

C1—20

11C2—47 to 65 inches 4, reddish-brown (5YR 5/4) loam,
reddish brown (5YR 4/4) when moist; massive;
hard when dry, friable when moist, sticky and

plastic when wet; about 5 percent gravel; strongly
caleareous; mildly alkaline,

The thickness of the A1 horizon ranges from 3 to 6 inches,
The color ranges from 3YR to 7.59YR in hue, from 5 to 6 in
value, and from 3 to 6 in chroma, The texture includes very
fine =andy loam, loam, and silt loam, The thickness of the
AC horizon ranges from 4 to 20 inches, In places the color
is higher in value and chroma than that of the A1l horizon.
The texture ranges from very fine sandy loam to silt loam.
The color of the C horizon ranges from 5YR to 25YR in
e, from 5 to 7 in value, and from 3 to 6 in chroma. The
fexture ranges from silt loam to leoam and silty elay loam.
This horizon contains thin strata of fine sandy loam and
sandy clay loam, mixed with ecoarse fragments of caliche,
sandstone, limestone, shale, and siltstone. In some profiles,
gravel is scattered throughout and makes up about 5 percent
of the soil mass.

Largo soils are associated with Stony land.

Largo loam, 1 to 5 percent slopes (LA).—This soil has
the profile deseribed as typical of the series. It oceurs
on upland alluvial fans in the eastern part of the Arvea,
Included in mapping were areas of Largo silt loam, over-
flow, 0 to 1 percent slopes, and areas of Pajarito soils,
The included areas make up less than 15 percent of the
acreage,

This soil is slightly eroded. Tt is subject to water ero-
sion if the vegetative cover is depleted, and good manage-
ment is needed. In most of the drainageways, a large
V-shaped gully oceurs midway in the channel.

This soil is used for native pasture and wildlife habi-
tat. It is fertile, and there are no voot restrictions. (Dry-
land eapability unit VIe-1; Loamy range site)

Largo silt loam, overflow, 0 to 1 percent slopes (LG).—
This soil oceurs on bottom lands throughout the central
part of the Avea. The surface layer consists of reddish-
brown silt loam about 6 inches thick. The next layer,
which extends to a depth of more than 60 inches, is
stratified reddish-brown silt loam and silty clay loam.
Included in mapping were areas of Largo loam, 1 to 5
percent slopes, and of Pajarito soils. The included areas
make up less than 15 percent of the acreage.

This soil is subjeet to water erosion if the vegetative
cover is depleted. Permeability is moderately slow below
the surface layer.

This soil is used for native pasture and wildlife habi-
tat, It is fertile, and there are no root restrictions. (Dry-
land capability unit VIe-1: Bottomland range site)
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Largo-Stony land complex, 0 to 25 percent slopes
[IN].—The Largo soil in this complex has the profile de-
seribed as typical of the series. Largo loam, 1 to 5
percent slopes, makes up 30 to 50 percent of the acreage,
and Stony land, 30 to 50 percent. Included in mapping
were areas of other soils in approximately the following
percentages: Largo silt, loam, overflow, 0 to 1 percent
slopes, and other soils in small, intermittent lakes, less
than 2 percent: Simona soils on ridgetops, about 15 per-
cent; and small, scattered areas of severely eroded Paja-
rito soils, less than 3 percent.

The Largo soil oceurs on gently sloping alluvial fans
in valleys. It is subject to water erosion. Runoff is slow.

Stony land oceurs in the general vicinity of Dog
Canyon Draw and along the eastern side of Lake
MeMillan. It consists of steep, extremely dissected or
gullied areas on ridges, breaks, and hillsides. Highly
fractured, thin-bedded limestone, sandstone, siltstone,
shale, and gypsiferous rock are exposed. There is little
or no soil material. Stony land is droughty, and runoff
is rapid. It produces little forage.

This complex is used for native pasture and wildlife
habitat. (Largo soil is in dryland capability unit VIs—
and Loamy range site: Stony land is in dryland capabil-
ity unit VIIs— and Hills and Breaks range site)

Likes Series

The Likes series consists of gently sloping, somewhat
excessively drained, moderately dark colored, calecareous
soils that developed in deep alluvial and colluvial mate-
rial derived from Iigh Plains sediments. These soils oceur
on fans below escarpments and breaks in the northeastern
part of the Area.

Likes soils typically have a surface layer of brown
loamy fine sand about 12 inches thick. The underlying
material, to a depth of 60 inches or more, is pale-brown
loamy fine sand that has been enriched by caleium
carbonate.

These soils are highly susceptible to wind and water
erosion. Rills and gullies and low hummocks of sand are
common. Erosion is more severe if the vegetative cover
is depleted. Runoff from adjoining uplands is rapid.
Permeability is rapid, and the water-intake rate is high.
Nearly all the moisture that falls soaks in, but the water-
holding ecapacity is low. Rainfall amounts to 10 to 15
inches annually, and the mean annual temperature is 60°
to 64° F. The frost-free season is 200 to 217 days. Eleva-
tions range from 3.300 to 4,200 feet.

Likes soils are used for native pasture and wildlife
habitat. They are productive if the moisture supply is
suflicient. Revegetation is extremely diflicult because rain-
fall is undependable. Surface water is lacking, except
for brief periods after the infrequent heavy rains. The
vegetation consists of side-oats grama, black grama, sand
bluestem, three-awn, broom snakeweed, mesquite, and
yucea.

Typical profile of Likes loamy fine sand, 1,980 feet
west of the NE. corner of sec. 36, T. 16 S., R. 31 L.

Al—0 to 12 inches, brown (10YR 4/3) loamy fine sand, dark
brown (10YR 3/3) when moist: single grain; loose

when dry or moist, nonsticky and nonplastic when
wet; very porous; noncaleareous to slightly ecal-

careous; neutral to mildly alkaline; few, fine, soft
and hard concretions of lime; clear boundary.

Clea—12 to 24 inches, pale-brown (10YR 6/3) loamy fine
sand, brown (10YR 4/3) when moist; weak,
medium, granular strocture: soft when dry, very
friable when moist, nonsticky and nonplastic when
wet; very porons; few lime concretions, 4 to 4%
inch in size; strongly ealeareous; mildly alkaline;
gradual boundary.

2ea—24 to 60 inches, pale-brown (10YR 6/3) loamy fine

sand, brown (10YR 5/3) when moist; massive;
soft when dry, very friable when moist, nonsticky
and nonplastic when wet; very porous; many fine
and coarse lime concretions; strongly caleareous;
mildly alkaline,

The thickness of the A1 horizon ranges from 10 to 18
inches. The color ranges from 10YR to 7.5YR in hue, from
4 to 6 in value, and from 2 to 3 in chroma. The texture of
both the Al and Cea horizons ranges from loamy fine sand
to fine sand.

Likes soils are associated with Mobeetie soils and with
Stony and Rough broken land.

Likes loamy fine sand, 1 to 5 percent slopes (1S).—This
soil has the profile described as typical of the Likes
series. Included in mapping were small areas of Mobeetie
fine sandy loam, 1 to 5 percent slopes. The Mobeetie soil
makes up less than 15 percent of the acreage.

This soil is slightly to moderately eroded. Rills and
gullies are common, and the surface is billowy. Hum-
mocks range from 1 to 3 feet in height in some places. In
most areas the surface layer is stabilized by mesquite
and other woody plants. The hazard of wind erosion is
severe if the vegetative cover is depleted.

This soil is used for native pasture and wildlife habi-
tat. It is productive if there is enough moisture. (Dry-
land ecapability unit VITe-1; Deep Sand range site)

Limestone Rock Land

Limestone rock land (LT) occurs as areas 160 to 2,000
acres or more in size, along primary and secondary
drainageways in the western part of the survey Area. It
consists of steep to very steep canyon walls and escarp-
ments. The bedrock is mainly thin-bedded limestone, but
there is some sandstone, siltstone, and shale. The rocks
have been highly dissected by stream erosion. Natural
caves oceur in places. Outcrops cover 60 to 90 percent
of the surface. Small accumulations of mixed alluvial
and colluvial debris occur at the base of slopes and at the
bottom of narrow valleys. Most drainageways are inter-
mittent stream channels. The soil material,” wherever it
oceurs, is stony or rocky loam. Little or none clings to
the slopes. Included in mapping were areas of Ictor
soils, with which this land type is associated. Ector soils
make up less than 15 percent of the acreage.

Runoff’ is rapid to very rapid, and the water-holding
capacity is very low. There is little or no surface water,

Limestone rock land is used for wildlife habitat and
for limited grazing. The vegetation consists mainly of
grama grasses, sotol, agave, cactus, ocotillo, and algerita.
Scattered juniper, pinyon, and mahogany grow at the
higher elevations, where rainfall is slightly more plenti-
ful. Plant roots are restricted to the soil material between
rocks and to small pockets of soil on slopes. The areas
are difficult to cross by ordinary means. (Dryland capa-
bility unit VIIs—5; Limestone ITills range site)
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Mobeetie Series

The Mobeetie series consists of deep, well-drained,
moderately dark colored, strongly caleareous soils that
developed in fine sandy loam aliuvium. These soils are
gently sloping. They occur on alluvial fans below the
High Plains escarpment in the northeastern part of the
survey Area.

Soils of the Mobeetie series typically have a surface
layer of brown fine sandy loam about 5 inches thick. The
subsoil and substratum are nearly the same color and
texture as the surface layer. They extend to a depth of
more than 60 inches. The depth to the zone of maximum
accumulation of lime varies, but it is generally 15 inches
or more.

Runoff is slow. Permeability is moderately rapid, and
the water-holding capacity is moderately " high. Most
areas are slightly fo moderately eroded. A few deep
gullies have formed as a result of runoff from higher
lying soils. Rainfall amounts to 10 to 15 inches annually,
and the mean annual temperature is 60° to 64° F. The
frost-free season is 200 to 217 days. Elevations range
from 3,300 to 4,200 feet.

All the acreage is used for native pasture. The vegeta-
tion consists of short grasses, mesquite, and other woody
species,

Typical profile of Mobeetie fine sandy loam, 1,235 feet
south and 740 feet west of the NE. corner of sec. 26, T.
16 S, R. 31 E.

A1l—0 to 5 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 3/3) when moist; weak, medium,
platy structure in the uppermost inch, abruptly
changing to weak, coarse, subangular blocky struc-
ture; soft when dry, very friable when moist. non-
sticky and nonplastiec when wet : strongly ealeare-
ous; mildly alkaline; elear, smooth boundary.

B2—5 to 15 inches, brown (10YR 5/3) fine sandy loam, dark

brown (10YR 4/3) when moist; weak. medinm,
subangular blocky structure; slightly hard when

dry, very friable when moist; nonsticky and non-
plastic when wet: strongly ealeareous: mildly alka-
line; gradnal, smooth boundary.

B3—15 to 35 inches, dark grayish-brown (10YR 4/2) fine
sandy loam, dark brown (10YR 3/3) when moist ;
weak, very coarse, subangular blocky structure to
nearly massive; hard when dry, very friable when
moist, slightly sticky and nonplastic when wet ;
common, faint, fine veins and splotches of lime:
strongly caleareous; moderately alkaline: gradual,
wavy boundary.

Clea—35 o 50 inches, gravish-brown (10YR 5/2) fine sandy
loam, dark brown to brown (10YR 4/3) when moist ;
massive: very hawrd when dry, very friable when
moist, slightly sticky and nonplastic when wet:
common, fine, faint mycelin and splotehes of lime ;
strongly caleareous; moderately alkaline; gradual,
wiavy boundary,

C2ea—350 to 86 inches, light-brown (T.0VR G/3) fine sandy
loam; massive:; very hard when dry, very friahle
when moist, slightly sticky and nonplastic when
wet; common. fine, faint myeelin and splotches of
lime; very strengly caleareous ; moderately alkaline,

The thickness of the A1 and B2 horizons, together, ranges
from 8 to 20 inches. The color is light brownish gray to
brown. It ranges from 10YR to T.5YR in hue, from 5 to 6
in value, and from 2 to 4 in chroma. The texture ranges
from sandy loam to fine sandy loam., The depth to the B3
horizon ranges from 8 to 20 inches,

Mobeetie soils are associated with Likes soils,

NEW MEXICO 29

Mobeetie fine sandy loam, 1 to 5 percent slopes
(MO).—This soil has the profile described as typical of the
Mobeetie series. Included in mapping were areas of Si-
mona, Likes, Pajarito, and Berino soils. The included
areas make up less than 30 percent of the acreage.

This soil is subject to severe wind and water erosion
if the vegetation has been depleted. A few deep, narrow
gullies have formed where runoff from the highlands
has eroded the soil on slopes adjoining the High Plains
escarpment,

This soil is used for native pasture. Its use is limited
by insufficient water. Most of the precipitation that falls
soaks in. (Dryland capability unit VIIe-2; Sandy range
site)

Pajarito Series

The Pajarito series consists of deep, well-drained, mod-
erately dark colored, weakly caleareous to noncalcareous
soils that developed in wind-worked material and allu-
vium derived from mixed, sandy sediments of the up-
lands. These soils oceur in drainageways or depressions
scattered thronghout the eastern part of the survey Area.

Soils of the Pajarito series typically have a surface
layer of brown loamy fine sand about 9 inches thick. The
subsoil is brown fine sandy loam about 27 inches thick.
The underlying material consists of caliche and pockets
of fine sandy loam soil material.

These soils are subject to continuing wind and water
erosion. If the vegetative cover is seriously depleted, the
erosion hazard is severe, The soils are difficult to revege-
tate once the plant cover is lost, because rainfall is
undependable. They lack surface water, except for the
runoff that collects after the infrequent heavy rains.
Nearly all the moisture that falls soaks in. Permeability
is moderately rapid, and the water-holding capacity Is
moderate. Rainfall amounts to 10 to 15 inches annually,
and the mean annual temperature is 60° to 64° F. The
frost-free season is 200 to 217 days. Elevations range
from 3,000 to 4,200 feet.

All the acreage is used for native pasture and wildlife
habitat. The soils are productive if there is enough mois-
ture. The vegetation consists mainly of four-wing salt-
bush, dropseeds, sand bluestem, black grama, mesquite,
broom snakeweed, and sand sage.

Typical profile of a Pajarito loamy fine sand, 300 feet
south and 300 feet west of north quarter corner of sec.
98, T. 17 S., R. 31 E.

Al1—0 to 9 inches, brown (T.0YR 5/4) loamy fine sand, dark
brown (7T5YR 4/4) when moist : massive to wealk,
medium, granular structure: soft when dry, very
friable when moist, nonsticky and nonplastic when
wet: noncaleareous to slightly caleareous mildly
alkaline; clear, smooth boundary.

B21—9 to 18 inches, brown (7.5YR 5/4) fine sandy loam,
dark brown (T.5YRR 4/4) when moist: weak, coarse,
prismatic structure; slightly hard when dry, very
frinble when moist, nonsticky and nonplastie when
wet:  strongly  caleareous: moderately alkaline;

gradual, wavy boundary.

18 to 36 inches, brown (7.5YR 5/4) when dry or moist
fine sandy loam; weak, coarse, prismatic st ructure ;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet: fow fragments

B22
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of ealiche % inch in diameter; strongly caleareous;
moderately alkaline; clear, wavy boundary.

C—36 to T2 inches, brown (7.5YR 5/4) when dry or moist
fine sandy loam; massive; slightly hard when dry,
very friable when moist, nonsticky and nonplastic
when wet; 2 percent of this horizon is lime-cemented
coneretions; strongly caleareons ; moderately
alkaline.

The thickness of the A horizon ranges from 4 to 20 inches.
The color ranges from T.OHYR to 25YR in hue, from 4 to 6
in value. and from 3 to 6 in chroma. The texture ranges from
loamy fine sand to fine sand in areas where the surface has
been reworked by wind. The texture of the B horizon ranges
from loamy fine sand to fine sandy loam. In places the color
of the lower part of the B horizon is higher in value and
chroma than that of the surface layer. The € horizon
extends to a depth of more than 46 inches.

Pajarito soils are associated with Largo soils and with
Stony and Rough broken land.

Pajarito loamy fine sand, 0 to 3 percent slopes,
eroded (PAl.—This soil occupies the smoother, sandy areas
in drainageways or large depressions below escarpments.
Included in mapping were small areas of Berino and
Wink soils, which make up less than 15 percent of the
acreage.

This soil lias an overblown surface layer of yellowish-
ved, slightly ealcareons loamy fine sand. This layer is
underlain by yellowish-red, ealeareous loamy fine sand
about 13 inches thick. Beneath this is yellowish-red to
reddish-yellow fine sandy loam that extends to a depth
of more than 60 inches.

Wind erosion has altered this soil. The surface layer,
6 to 12 inches thick, is hummocky to billowy. The hum-
mocks range from 1 to 3 feet in height.

Most of this soil has heen stabilized by mesquite, sand
sage, and other vegetation. All the acreage is used for
native pasture. The soil is productive if there is enough
moisture. The hazard of wind erosion is severe if the
plant cover is seriously depleted. (Dryland capability
unit VITe-1; Deep Sand range site)

Pajarito-Dune land complex, 0 to 3 percent slopes
(PD).—This complex consists of deep, sandy soils and of
Dune land. Pajarito soils make up about 30 to 60 percent
of the acreage, and Dune land, about 30 to 60 percent.
ixcept that the surface layer has been eroded by wind,
the Pajarito soil has a profile similar to that deseribed
as typieal of the series. Included in mapping were small
areas of Largo soils and of Rock land, which make up
less than 10 percent of the acreage.

In places the surface layer of the Pajarito soil has
been removed by erosion, and the dry, slightly hard sub-
soil of fine sandy loam is exposed. The surface layer is
thicker adjacent to the low, rounded sand dunes that
are characteristic of this complex. The dunes consist of
fine sand. They are 3 to 6 feet high and generally 8 to 25
feet wide at the base.

Trosion is active in these areas during windstorms.
The dunes have formed around woody plants, such as
mesquite, and each windstorm either adds sand or takes
some away. Little or no vegetation grows in the areas
where the subsoil is exposed or where the surface Iayer
is very thin.

This complex is used for native pasture and wildlife
habitat. The soils have been damaged so severely hy
wind erosion, however, that they produce only a limited

amount of desirable forage. (Dryland capability unit
VIle-1; Deep Sand range site)

Pima Series

The Pima series consists of deep, well-drained, mod-
erately dark colored, caleareous soils that developed in
alluvinm derived from limestone, These soils ocenr on
flood plains of narrow drainageways. Most of the acreage
is in the northwestern part of the survey Arvea, but a
smaller acreage is in the southeastern part, west of the
Black River,

Soils of the Pima series typically are light bhrownish-
gray silt loam in the upper 3 inches. Below this is brown
or light-brown silty eclay loam that extends to a depth
of 60 inches or more.

These soils are subject to periodic flooding, and the
floodwaters leave a small amount of deposition. Gullies
form if the plant cover is seriously depleted. Trrigated
aveas need protection.

Runoff is slow. Permeability is moderately slow in the
subsoil. The water-holding eapacity is high. The effective
rooting depth is more than 60 inches. Rainfall amounts
to 10 to 16 inches annually, and the mean annual tem-
perature is 60° to 64° F. The frost-free season is 195 to
210 days. Elevations range from 3,200 to 4,200 feet.

Pima soils are used for irrigated crops, native pasture,
and wildlife habitat. They are fertile and are among the
most, productive in the Area, both of irrigated crops and
native pasture. The native vegetation consists mostly of
saeaton, alkali sacaton, buffalograss, burrograss, and
mesquite.

Typical profile of Pima silt loam, 30 feet east and 10
feet gsouth of the NW. corner of see. 14, T, 17 S., RR. 23 1.

A11—0 to 3 inches, light brownish-gray (10YR 6/2) silt
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medinm, platy structure in nppermost
1 inch, then moderate, fine, subangular blocky ;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; very few, fine,
interstitinl pores; many fine fibrous roofs; strongly
caleareous; mildly alkaline: elear boundary.
to 11 inches, brown (7.5YR 5/3) light =silty clay
lonm, dark brown (T.5YR 3/2) when moist: weal,
medium, prismatie structure and moderate, very
fine, subangular blocky ; hard when dry, firm when
moist, sticky and plastic when wet; many fine
pores; common, fine, rounded worm and insect
casts; ped =surfaces are smooth; few very fine seams
of white lime in old root channels: strongly eal-
careous; mildly alkaline; elear boundary.

AC—11 to 20 inches, brown (T.5YRR 5/4) silty elay loam,
dark brown (7.5YR 4/4) when moist; weak, fine,
subangular blocky structure; hard when dry, firm
when moist, sticky and plastic when wet: many
fine pores; common, fine, rounded worm and insect
casts; strongly caleareous; mildly alkaline: gradual
boundary.

—20 to 60 inches, light-brown (7.5YR 6/4) silty elay loam,
dark brown (7.5YR 4/4) when moist; wenk, medium
and coarse, subangular bloecky structure that grades
to structureless in the lower part; hard when dry,
firm when moist, sticky and plastic when wet; few
fine and few coarse root channels; few fine roots:
many very fine seams of white lime; strongly eal-
careous; mildly alkaline. )

Al12—3

The thickness of the A and AC horizons ranges from 20
to 40 inches. The texture includes silt loam, loam, and silty
clay loam. The color is within the 10YR and 7.5YR hues.
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It ranges from 4 to G in value and from 2 fo 3 in chroma.
The C horizon, which is more than 40 inches thick, is slightly
lighter in color than the A horizon. Its texture ranges from
silty clay loam to loam, and it is somewhat stratified in
places, Caleium carbonate segregations oceur below a depth
of 20 inches in places. Buried soils are common.

Pima soils are associated with Dev, Reagan, Ector, and
Upton =oils.

Pima silt loam, 0 to 1 percent slopes (PM, Pe).—This
soil has the profile deseribed as typical of the series. It
ocenrs on flood plains of drainageways west of the Pecos
River. Included in mapping were areas of Reagan and
Dev soils, which make up less than 5 percent of the acre-
age. Most of this soil is in the low-intensity survey, but
some 1s within the high-intensity survey. The areas
mapped at low intensity are contiguous to drainageways.
The slope is as much as 3 percent in the upper reaches
of some of the streams. Included in the low-intensity
survey are some areas where the surface layer is loam or
clay loam.

This soil is fertile. It is subject to periodic flooding,
but the floodwaters are not damaging. It is used for irri-
gated crops, native pasture, and wildlife habitat. All the
crops grown in the survey Area are suitable. The root-
ing depth is more than 60 inches, (Irrigated capability
unit Tls-1: dryland capability unit VIs—4: Bottomland
range site)

Pima silt loam, saline, 0 to 1 percent slopes (Pn).—This
soil is moderately to strongly saline, but otherwise its
profile is similar to that deseribed as typical of the series.
It has become saline either through the application of
poor-quality irrigation water or through seepage from
irrigation canals and lateral drains. Included in map-
ping were areas of Pima silt loam, 0 to 1 percent slopes,
and areas of Reagan soils, The included areas make up
less than 5 percent of the acreage.

This soil is unsed for irrigated crops, native pasture,
and wildlife habitat. The accumulation of toxic salts has
lowered crop yields, and only salt-tolerant crops can be
grown successfully. (Trrigated capability unit ITIs-6;
dryland eapability unit VIs—2: Salt Flats range site)

Pima clay loam, gray variant, 0 to 1 percent slopes
(Pv).—This soil is grayer than Pima silt loam, 0 to 1 per-
cent, slopes, and it is mottled and stratified. It occurs in
drainageways below flowing natural springs or springs
that have ceased to flow only in recent years or whose
waters have been diverted for irrigation purposes. Most
areas are on flood plains of the Pecos River and near
Black River Village. A few tracts in the Artesia bog
area north of Lake MeMillan are in their natural state.
A few small areas are saline, because they receive seepage
from adjacent Arno soils. Included in mapping were
small acreages of silt lToam and loam, which show recent
deposition from overflow. Unclassified soils at the edges
of the channel make up less than 5 percent of the
acreage,

This soil normally has a surface layer of grayish-
brown, friable clay loam to loam, abouf 2 inches thick,
that has moderate granular structure. This laver is
underlain by a layer of bleached, dark-gray, friable clay
loam, about 6 inches thick, that has moderate, medium,
prismatic structure. This material rests on a buried soil.
The IIC horizon is dark-gray to gray light clay to clay,
about 24 inches thick, that has moderate, prismatic struc-
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ture. The lower part is gleyed and has distinet to promi-
nent iron mottlings. The ITIC horizon, extending to a
depth of more than 60 inches, is gray to white clay loam
enriched with ealeium carbonate. It has many distinet
concretions of lime and many iron mottlings. The upper
part of the soil has prismatic structure, but the lower
part is massive.

This soil is fertile, but it needs protection from a high
water table, salts, and periodic overflow. It is easily
eroded by floodwaters if it is not protected. Permeability
is slow in the subsoil, and the water-holding capacity is
high. Runoff is slow,

This soil is associated primarily with Arno and Iarkey
soils. It occupies a lower position on the landscape than
those soils. It is used for irrigated crops, native pasture,
and  wildlife habitat. The native vegetation consists
mainly of sacaton, alkali sacaton, and vine-mesquite.
(Irrigated capability unit IIs-1: dryland capability unit
Vlie-1: Bottomland range site)

Potter Series

The Potter series consists of moderately dark colored
gravelly loams that are very shallow over ealiche, These
soils occur on sloping edges of ridges and on steep breaks
to drainageways in the northeastern and southeastern
parts of the survey Area. They developed in old alluvium
derived from mixed materials. They are underlain by
fractured, platy, indurated caliche. In the Eddy Avea,
Potter soils are mapped only with Simona soils,

Soils of the Potter series typically have a surface layer
of brown gravelly loam about 4 inches thick. This layer
is underlain by brown gravelly loam about 6 inches thick,
Fractured, layered, indurated ealiche occurs at a depth
of about 10 inches.

These soils are slightly to moderately eroded. Caliche
is commonly exposed along the top of breaks. Runoff is
medinm to rapid. The water-holding capacity is very
low. Permeability is moderate. The organic-matter con-
tent is low. Roots are restricted by shallowness over
caliche. Rainfall amounts to 10 to 16 inches annually,
and the mean annual temperature is 60° to 64° IF. The
frost-free seazon is 195 to 210 days. Elevations range
from 3,200 to 3,800 feet.

These soils are used for native pasture, for wildlife
habitat, and as a source of roadbuilding material. The
native vegetation consists mainly of black grama, side-
oats grama, blue grama, tobosa, three-awn, creosotebush,
and tarbush.

Typical profile of Potter gravelly loam, 0.2 mile south
of the north quarter corner of sec. 32, T. 17 S., R. 29 L.

A1—0 to 4 inches, brown (10YR 5/3) gravelly loam, dark
brown (10YR 3/3) when moist; moderate, medium,
granular structure:; soft when dry, friable when
moist, slightly sticky and nonplastic when wet;
common fine pores; sirongly ealecareous; mildly
alkaline ; elear, wavy boundary.

AC—4 to 10 inches, brown (10YR 5/73) gravelly loam, dark
brown (10YR 3/3) when moist; moderate, medium,
granular structure; soft when dry, friable when
moist, slightly sticky and nonplastic when wet; 70
percent is hard, fragmentary ealiche; strongly cal-
careous; mildly alkaline; abrupt, wavy boundary.

Ceam—10 inches, fractured, layered, indurated ealiche,

The thickness of the A horizon ranges from 2 to 12 inches.
The color ranges from 10YR to 5YR in hue, from 5 to 6 in
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value, and from 2 to 4 in chroma. The depth fo caliche ranges
from 2 to 12 inches. Coarse fragments make up more than
15 percent of the soil mass,

Potter soils are associated with
Stony and Rough broken land.

Potter-Simona complex, 5 to 25 percent slopes (PS).—
The Potter and Simona soils of this complex have the
profile described as typical of their respective series.
Potter gravelly loam makes up about 80 percent of the
acreage. The rest is made up of Simona gravelly fine
sandy loam, 0 to 3 percent slopes, which occurs at the
tops of ridges, and Stony and Rough broken land, which
oceurs on the steep slopes.

The soils of this complex are susceptible to wind and
water erosion. Good management is needed to maintain
a plant cover adequate to control erosion. The soils are
droughty and difficult to revegetate. )

This complex is used for native pasture and wildlife
habitat, and as a source of caliche suitable for roadbuild-
ing. (Potter soil is in dryland capability unit VIIs-1 and
Shallow range site: Simona soil is in dryland capability
unit VIIe-2 and Sandy range site)

Simona soils and with

Reagan Series

The Reagan series consists of deep, well-drained, mod-
erately dark colored, calcareous loams that developed in
old alluvium derived from ecalcareous, sedimentary rocks
of the uplands. These soils occur on plains west of the
Pecos River. They are nearly level to gently sloping.

Soils of the Reagan series typically have a surface
layer of brown loam about 8 inches thick. Light-brown
loam and heavy loam, about 24 inches thick, underlies
the surface layer. The next layers, which extend to a
depth of more than 60 inches, are enriched with calcium
carbonate.

These soils are uneroded or only slightly eroded. They
are moderately fertile. Runoff is slow. Permeability is
moderate, and the water-holding capacity is high. The
organic-matter content is low. In most places roots are
not restricted, but in some places caliche or gypsum
occurs below a depth of 4 feet. Rainfall amounts to 10 to
14 inches annually, and the mean annual temperature is
60° to 64° F. The frost-free season is 200 to 220 days.
Elevations range from 3,000 to 4,400 feet.

Reagan soils are used for irrigated crops, native pas-
ture, and wildlife habitat. These are among the most
productive irrigated soils in the Area. The vegetation
consists mainly of black grama, blue grama, side-oats
grama, vine-mesquite, tobosa, burrograss, broom snake-
weed, and mesquite.

Typical profile of Reagan loam, NW14NW1/ sec. 27,
T.22 S, R. 2T EE,

Ap—0 to 8 inches, brown (10YR 5/3) loam, dark brown
(10YR 4/3) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky when
wet ; abundant very fine and fine roots: many very
fine and fine pores; strongly caleareous; mildly
alkaline; abrupt, smooth boundary.

('1—8 to 1% inches, light-brown (7.5YR 6/3) loam, dark

brown (7.0YR 4/3) when moist; weak, fine, sub-
angular blocky structure; slightly hard when dry,
friable when moist, slightly sticky when wet;

abundant very fine and fine roots; many very fine
and fine pores; few, fine, prominent seams of lime;

very strongly ecaleareous; mildly alkaline; gradual
boundary.
to 32 inches, light-brown (7.5YR 6/3) heavy loam,
brown (7T.5YR 4/4) when moist; weak, fine, sub-
angular blocky structure; slightly hard when dry,
friable when moist, slightly sticky when wet;
plentiful very fine and fine roots: common very fine
and fine pores; few, medinm, prominent. soft con-
cretions of lime; very strongly caleareous; mildly
alkaline ; gradual boundary,

(3ca—32 to 44 inches, light-brown (7.5YR 6/3) light clay
loam, brown (7T.5YR 5/4) when moist; massive;
hard when dry, friable when moist, slightly sticky
when wet:; plentiful very fine and fine roots;
common very fine and fine pores; many, medium,
faint mottlings of lime: very strongly caleareous;
moderately alkaline; clear boundary.

(dea—44 to 54 inches, light-brown (7.5YR 6/3) light eclay
loam, brown (7.5YR 5/4) when moist: massive;
slightly hard when dry, frinble when moist, slightly
sticky when wet: few very fine and fine roots:
common very fine and fine pores; distinet mottlings
of lime; very strongly caleareous; moderately alka-
line; clear boundary.

(Sea—>n4 to 67 inches, light-brown (7.5YR 6/3) light clay
loam, brown (7T.5YR 5/4) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky when wet; few very fine and fine roots:
common very fine and fine pores; distinet mottlings
of lime; very strongly calcareous; moderately alka-
line ; gradual boundary.
to 82 inches, light-brown (7T.5YR 6/3) heavy loam,
brown (7.50YR 4/4) when moist; weak, fine, sub-
angular blocky structure; slightly hard when dry,
friable when moist, slightly sticky when wet;
common very fine and fine pores; very strongly
caleareous ; moderately alkaline,

CO6—67

The thickness of the A horizon ranges from 6 to 12 inches,
The color ranges from 10YR to 7.5YR in hue, from 5 to 6 in
value, and from 2 to 3 in chroma, The texture is loam, silt
loam, or light elay loam. The C1 horizon is as much as 13
inches thick, but it does not occur in all profiles. The color
is as much as one unit higher in value and chroma. The
fexture is loam or light eclay loam. The C2 horizon is as
much as 14 inches thick, but it does not oceur in all pro-
files. The color and texture are similar to those of the 1
horizon. The Cea horizon extends to a depth of 40 to 60
inches or more below the surface. The color ranges from
10YR to 75YR in hue, from 6 to 7 in value, and from 3 to
4 in chroma. The texture ranges from loam to light clay
lonm. Gypsiferous earths or soft ealiche oceurs below a depth
of 48 inches in some places,

Reagan soils are associated with Upton, Atoka, and Pima
soils,

Reagan loam, 0 to 1 percent slopes (Rc).—This =oil has
the profile described as typical of the series. It occurs on
plains west of the Pecos River in the irrigated areas near
Artesia and Carlsbad. Included in mapping were small
areas of Reagan loam, saline, 0 to 1 percent slopes, where
water from canals seeps into the gypsiferous substratum.
Also included were small areas of Upton gravelly loam,
0 to 3 percent slopes, which oceur on ridges. The included
areas make up less than 5 percent of the acreage.

This soil is suseeptible to wind erosion, especially when
the seedbed is being prepared and the soil is bare. Seed-
ling damage caused by high winds is common.

This soil is used mainly for irrigated crops and wild-
life habitat. It is among the most productive of the
irvigated soils, and in most places it has been bench
leveled to grades of 0.2 to 0.3 percent. Cotton (fig. 15)
and most other crops grown in the Area are suitable.
Pecan trees need more than 48 inches of unrestricted
rooting zone, and, although the effective rooting zone
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extends beyond this depth in most places, care should be
taken to select areas of deep soils for pecans. A small
acreage of this soil is used for native pasture. (Irrigated
capability unit IIs-2; dryland capability unit VIs—:
Loamy range site)

Reagan loam, 0 to 3 percent slopes (RA).—This soil
occurs on plains and in valleys west of the Pecos River.
Included in mapping were areas of Upton and Atoka
soils. Upton soils make up less than 15 percent of the
acreage. Atoka soils, which were mapped only at high
intensity, make up 10 to 16 percent of the acreage.

This soil is uneroded or only slightly eroded. Good
management 1s needed to maintain an adequate plant
cover and to control erosion. Revegetation is difficult if
the native vegetation is seriously depleted, because rain-
fall is undependable.

All the acreage is used for native pasture (fig. 16) and
wildlife habitat. The vegetation consists of black grama,
blue grama, side-oats grama, bush muhly, tobosa, vine-
mesquite, tarbush, vuecca, ereosotebush, and mesquite.
(Dryland eapability unit VIs—: Loamy range site)

Reagan loam, 1 to 3 percent slopes (Rd).—Except for
the ditference in slope, this soil has a profile similar to
that described as typical of the series. Included in map-
ping were small areas that have become saline because
they are subject to seepage from canals. Also included
were areas of Upton soils. The included soils make up
less than 5 percent of the acreage.

This soil 1s susceptible to wind erosion when the seed-
bed is being prepared and the surface is bare. Seedling
damage caused by high winds is common. Slight surface

Figure 15.—Cotton on Reagan loam, 0 to 1 percent slopes. The
plants are ahout 10 weeks old.

crusting impedes emergence of seedlings in areas where
the high-lime zone is exposed.

This soil is used for irrigated crops, native pasture,
and wildlife habitat. Most of it has been bench leveled to
grades of 0.2 to 0.3 percent. The surface layer is light
colored to moderately dark colored in places because the
leveling has exposed a high-lime zone. In other places the
high-lime zone is at a depth of 60 inches or more. Chlo-
rosis, or vellowing of leaves, causes reduced yields in
places. Its severity varies with the amount of lime in the
surface soil. (Irrigated capability unit ITe-1; dryland
capability unit VIs—t: Loamy range site)

- -

Figure 16.—Native pasture on Reagan loam, 0 to 3 percent slopes. The soil has been chiseled on the contour to conserve water,
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Reagan loam, saline, 0 to 1 percent slopes (Rf.—This
soil oceurs as scattered areas near Artesia and Carlsbad.
Except for the greater content of salt, it has a profile
similar to that described as typical of the series. Repre-
cipitated gypsum in the form of fine crystals occurs as
splotches or veins. A zone of gypsum, which makes up
an estimated 15 to 30 percent of the horizon, occurs at a
depth of 40 to 60 inches. Impeded surface drainage and
seepage from canals and adjoining soils that are under-
lain by gypsiferous material have brought about mod-
erate to strong salinity. The salt content of the plow
layer varies from 0.2 to about 0.35 percent. Included in
mapping were areas of Reagan loam, 0 to 1 percent
slopes, and areas of Reeves loam, saline, 0 fo 1 per-
cent, slopes. The included areas make up less than b
percent of the acreage.

This soil is susceptible to wind erosion when the seed-
bed is being prepared and the soil is bare. The surface
layer is cloddy when plowed. It crusts easily, and seed-
ling emergence is impeded.

This soil is used for irrigated crops, native pasture,
and wildlife habitat. It is not so productive as Reagan
loam, 0 to 1 percent slopes. Only salt-tolerant crops can
be erown successfully. (Irrigated capability unit ITT1Ts—6:
dryland capability unit VIs-2; Salt Flats range site)

Reagan-Upton association, 0 to 9 percent slopes
[RE).—This soil association occurs in a regular pattern on
plains and hills west of the Pecos River. Reagan loam,
0 to 3 percent slopes, makes up 60 to 85 percent of the
acreage, and Upton gravelly loam, 0 to 9 percent slopes,
makes up 15 to 40 percent. The Reagan soil occurs on
nearly level to gently sloping plains. The Upton soil
occurs on nearly level to sloping ridges and hills.
Included in mapping were areas of Atoka and Pima
soils, which make up less than 20 percent of the acreage.
The Atoka soils were mapped only at high intensity.

This association is used for native pasture and wild-
life habitat, Revegetation is difficult once the plant cover
is lost, because of high temperatures and undependable
rainfall. Careful management is needed to maintain a
cover of desirable forage plants and to econtrol erosion.
(Reagan soil is in dryland capability unit VIs—4 and
Loamy range site; Upton soil is in dryland capability unit
VIIs-1 and Shallow range site)

Reeves Series

The Reeves series consists of light-colored, well-
drained, ealeareous soils that are shallow to moderately
deep over gypsiferous earths or rocks. These soils devel-
oped in old alluvium derived from sedimentary rocks.
They are nearly level to gently sloping. The areas are
on uplands throughout the central part of the survey
Avrea.

Soils of the Reeves series typically have a plow layer
of pale-brown heavy loam about 8 inches thick, The next
layer, about 7 inches thick, is pale-brown light clay loam.
This layer overlies very pale brown clay loam, about 8
inches thick, that is enriched by caleium carbonate, Below
this is a layer of white clay loam, about 9 inches thick,
that is heavily enriched by gypsum and ealeium carbon-
ate. Hard, gypsiferons bedrock is at a depth of 32 inches.

These soils are uneroded or only slightly eroded. Run-
off is slow. Permeability is moderate, and the water-
holding capacity is low to moderate. The intake rate is
moderate. The organic-matter content is low, and fertil-
ity 18 moderate. Rainfall amounts to 10 to 14 inches
annually, and the mean annual temperature is 60° to
64° F. The frost-free season is 200 to 220 days. Eleva-
tions range from 3,000 to 4300 feet.

Reeves soils are used for irrigated crops, native pas-
ture, and wildlife habitat. The vegetation consists mainly
of Dblack grama, blue grama, side-oats grama, vine-
mesquite, tobosa, burrograss, broom snakeweed, and
mesquite. Chlorosis develops in irrigated erops grown on
the shallow phase of these soils.

Typical profile of Reeves loam, 800 feet east and 100
feet south of the N1. corner of sec. 24, T. 23 S, R. 27 E.

Ap—0 to 8 inches, pale-brown (10YR G/3) heavy loam,
brown (10YR 4/3) when moist; massive; slightly
hard when dry, friable when moist, nonsticky and
nonplastic when wet; common very fine and fine
pores; strongly caleareous; mildly alkaline; abrupt,
=smooth boundary.

AC—S8 to 15 inches, pale-brown (10YR 6/3) light clay loam,
light yellowish Dbrown (10YR 6/4) when moist;
massive; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
common very fine and fine pores; few, fine, promi-
nent  lime mycelia; strongly ecaleareous; mildly
alkaline; gradual, smooth boundary.

Clea—15 to 23 inches, very pale brown (10YR S/3) clay
loam, light yellowish brown (10YR 6/4) when
moist ; massive; slightly hard when dry, friable
when moist, slightly sticky and slightly plastie
when wet; common very fine pores; many, fine to
medium, distinet splotches of lime; strongly ecal-
careous; mildly alkaline: abrupt, wavy boundary.

C2c5—23 to 32 inches, white (10YR 8/1) light clay loam,
light yellowish brown (10YR 6/4) when moist;
massive; very hard when dry, friable when moist,
sticky and plastic when wet; many fine erystals of
gypsum;  strongly  caleareous; mildly alkaline;
abrupt boundary.

R—32 inches -+, hard, gypsiferous rock.

The thickness of the Ap horizon ranges from 6 to 12
inches, An Al horizon, 4 to 6 inches thick, oceurs in undis-
turbed areas, The color of the A horizon ranges from 10YR
to T.5YR in hue, from 5 to 7 in value, and from 2 to 3 in
chroma. The texture is mainly loam and light clay loam,
but there are a few areas of sandy loam. The AC horizon
is as much as 10 inches thick. The texture includes loam
and light elay loam. The Cea horizon is as much as 12 inches
thick, but it is not present in all profiles. The color of this
horizon ranges from 10YR to 7T.5YR in hue, from 6 to 8 in
value, and from 2 to 4 in chroma. The texture includes loam
and c¢lay loam. The depth to a Ces or R horizon ranges from
10 to 36 inches. The texture of the Ces horizon includes
loam and light clay loam.

Reeves soils are associated with Cottonwood and Reagan
soils and with Gypsum land.

Typical profile of Reeves loam, shallow, about 1 mile
southwest of Malaga, NIE1,SW14SW1/ sec. 15, T. 24 S,
R. 28 E.

Apl—0 to 3 inches, light brownish-gray (10YR 6/2) loam,
dark brown (10YR 4/3) when moist; uppermost
% inch has very weak, thin, platy structure;
slightly hard when dry, friable when moist, non-
sticky when wet; abundant very fine and fine roots;
many very fine and fine pores; strongly calcareous;
clear, wavy boundary.

to 8 inches, brown (10YR 5/3) loam, dark brown
(10YR 4/3) when moist; massive; slightly hard
when dry, friable when moist, mnonsticky when

Ap2—3
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wet; abundant very line and fine roots; many very
fine and fine pores; few, fine, distinet seams of
lime, gypsum, and salts; material from this horizon
has been mixed with overlying and underlying
material ; strongly caleareous; clear, wavy boundary.

C1—8 to 18 inches, brown (10YR 5/3) loam, dark brown
(10YR 4/3) when moeist: massive; slightly hard
when dry, friable when moist, slightly sticky when
wet; plentiful very fine and fine roots; many very
fine and fine pores; few, fine, prominent =eams of
lime, gypsum, and salts; strongly caleaveous; abrupt,
wavy boundary.

22es—18 to 31 inches, white (10YR 8/2), fine, erystalline,
gypsiferous earths, very pale brown (10YR S8/3)
when moist ; massive; hard to very hard when dry,
firm to very firm when meist; few very fine roots;
many very fine pores; strongly caleareous; gradual,
wavy boundary.

C3es—31 to 66 inches, pinkish-white (T.5YR 8/2). fine, erys-
talline, gypsiferous earths, pinkish gray (7T.5YR 7/2)
when moist, intermixed with light-brown (7.5YR
G/4) silty clay, brown (7.0YR 5/4) when moist;
massive; slightly hard when dry, friable when
moist; many very fine pores; strongly caleareous,

Reeves loam, 0 to 1 percent slopes (Rl).—This soil has
the profile described as typical of the series. It oceurs
in the general vicinity of Artesia, Loving, and Malaga.
Included in mapping were small areas of Cottonwool
and Karro soils. Cottonwood soils make up about 5 to
10 percent of the acreage, and Karro soils, about 10 to
25 percent.

This soil is susceptible to wind erosion, especially after
preparation of the seedbed. Seedling damage from high
winds is common. The =urface crusts at fimes, and the
crust inhibits seedling emergence.

This soil is used mainly for irrigated ecrops, but a
small acreage is used for native pasture. Most of it has
been bench leveled to arades of 0.2 to 0.3 percent. The
rooting zone is restricted by the underlying gvpsiferous
material. The depth to this material varies “‘N‘;ll]\ from
place to place, especially in areas where the soil has
been leveled. Chlorosis, or yellowing of the leaves, can
be expected in severely leveled areas. (Irrigated capabil-
ity unit ITIs-14; dryland capability unit VIs-3; Loamy
range site)

Reeves loam, 1 to 3 percent slopes (Rn).—Ixcept for
the slope, this soil has a profile similar to that described
as typical of the series. Tncluded in mapping were small
areas of Cottonwood and Karro soils. The Cottonwood
soil makes up as much as 10 percent of the acreage, and
the arro soil, as much as 25 percent.,

This soil is susceptible to wind erosion. especially
after preparation of the seedbed. Seedling damage from
hieh winds is common. Surface crusting inhibits seed-
ling emergence.

This soil is used for irrigated crops and native pasture.
It is less productive than Reeves loam, 0 fo 1 percent
slopes. Most of the irrigated acreage has been bench
leveled to grades of 0.2 to 0.3 percent. Severe cuts and
fills have substantially altered the surface laver. The
depth to the underlying gypsiferous material varies from
place to place, but it is generally 20 to 36 inches. (Trri-
gated capability unit TTTe-2; dryland capability unii
VIs-3: Loamy range site)

Reeves loam, saline, 0 to 1 percent slopes (Rr).—This
soil oceurs in the general vicinity of Toving, Malaga,
Black River Village, and Artesia. Except for the greater

content of salt, it has a profile similar to that described
as typieal of the series. Reprecipitated gypsum in the
form of fine erystals oceurs in splotehes or seams above
the gypsiferous substratum. The salt content of the plow
layer ranges from about 0.2 to 0.3 percent. The depth of
the soil material varies from place to place, but it 1s gen-
erally about 20 to 36 inches. These areas were mapped
at high intensity. Included in mapping were areas of
Iarro loam, saline, 0 to 1 percent slopes, which make up
10 to 25 percent of the acreage. Also included were areas
ol Cottonwood soils; of Reeves loam, shallow, 0 to 1 per-
cent slopes; and of Reeves loam, 0 to 1 percent slopes.
These soils make up less than 5 percent of the acreage.

This soil is subject to wind erosion, especially after
seedbed preparation. Seedling damage from high winds
is common. The surface crusts watllly, and the crust
mhibits seedling emergence.

This soil is used for irrigated crops, native pasture,
and wildlife habitat. ()ll]_y salt-tolerant crops can be
grown snccessfully. Chlorosis is common. The salinity
of the soil and the gypsiferous substratum necessitate
special treatment or design for structures, either above-
or I}L‘I(I\\ ("l[)lllll] (T(]Ull ]I]dlial"’(‘]l‘l(‘]lt U:I. llll“’lll{)ll water
is necessary to reduce the saluuty of the soil. (Irrigated
capability unit ITIs—6; dryland capability unit VIs-2;
Salt Flats range site)

Reeves loam, shallow, 0 to 1 percent slopes (Rt).—This
soil oceurs throughout the central part of the survey
Area, hut mainly near Artesia, Loving, and Malaga. It
has the profile ih,s('uhed as typical of ‘the shallow ph.tse
of the series. Included in mapping were small, scattered
areas of the following: Cottonwood soils; Reeves loam,
0 to 1 percent slopes; and Reeves loam, saline, 0 to 1
percent slopes. The included soils make up 10 to 25 per-
cent of the acreage.

This so1l is susceptible to wind erosion, especially when
the seedbed is being prepared. Seedling damage cansed
by high winds is common. The surface crusts at times,
and the crust inhibits seedling emergence. The water-
Lolding capaecity is low. The organic-matter content is
low. Shallowness restricts the eflective rooting depth.

This soil is used for irrigated pasture, native pasture,
and irrigated crops. It is among the least productive of
the irrvigated soils in the Area. On]} salt-tolerant, shal-
low-rooted crops are suitable. Chlorosis is common. Good
management of irrigation water is needed to keep the soil
from becoming saline. Special treatment or desion is
needed for surface or buried structures. (Irrigated capa-
bility unit IVs-3: dryland eapability unit VIs-3; Loamy
range site)

Reeves-Gypsum land complex, 0 to 3 percent slopes
(RG).—This complex occurs on plains throughout the cen-
tral part of the survey Area. Reeves lonm, 0 to 1 percent
slopes, which makes up 35 to 45 percent of the acreage,
occurs in pockets, swales, and drainageways. Ixcept
that it oceurs in undisturbed areas, its profile is similar
to that deseribed as typiecal of the series. Gypsum land,
which makes up 15 to 25 percent of the acreage, occurs
on the higher parts of the landscape. It is the land type
deseribed in Gypsum land-Cottonwood complex, 0 to 3
percent slopes. Included in mapping were areas of Cot-
tonwood soils which make up 15 to 25 percent of the
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acreage, and areas of Reagan and Largo soils, which
make up 5 to 15 percent.

This complex is used for native pasture and wildlife
habitat. The soils are not easily eroded. Good range man-
agement is needed to maintain a cover of desirable for-
age. Reestablishment of the native vegetation is difficult
because temperatures are high and rainfall is undepend-
able, Surface water is lacking. Ground water is hard to
locate and, in places, is of poor quality. (Reeves soil is
in dryland capability unit VIs-3 and Loamy range site:
Gypsum land is in dryland capability unit VIIs-3 and
typ Flats range site)

Reeves-Reagan loams, 0 to 3 percent slopes (RM).—
This complex occurs on uplands, as tracts 3 to 6 miles
wide. It is in the south-central part of the survey Area,
near the Texas State line, and in the northeastern part.
Reeves loam, which makes up about 35 to 45 percent of
the acreage, has a profile similar to that described as
typical of the series, except that the surface has not been
disturbed. It oceurs in pockets, swales, and along drain-
ageways. Reagan loam, 0 to 3 percent slopes, which
makes up about 25 to 30 percent of the acreage, occurs
mainly at or near the center of swales and drainageways.
Included in mapping were areas of Upton soils, which
make up 15 to 20 percent of the acreage. Also included
were areas of Gypsum land-Cottonwood complex, 0 to
3 percent slopes, which make up less than 20 percent of
the acreage.

This complex is used for native pasture and wildlife
habitat. The soils are uneroded or only slightly eroded.
Good range management is needed to maintain a cover
of desirable forage. Reestablishment of the native vege-
tation is difficult because temperatures are high and rain-
fall is undependable. There is little or no surface water.
Ground water is hard to locate and, in places, is of poor
quality. (Reeves loam is in dryland capability unit VIs-3
and Loamy range site: Reagan loam 1s in dryland capa-
bility unit VIs—4 and Loamy range site)

Rock Land

Rock land RO) consists of steep to vertical, caliche-
capped escarpments of highly dissected, fractured, red-
dish-colored sandstone, siltstone, shale, limestone, and
thin-bedded, gypsiferous rocks. It occurs east of the
Pecos River and is associated with escarpments at the
edges of the “Shallow Sand Country.” Included in map-
ping were areas of Potter soils on breaks, which make
up less than 10 percent of the acreage. Simona soils oceur
on the plain above this land type, and Pajarito soils, on
the slopes below.

The soil material is generally a gravelly fine sandy
loam that overlies fractured, indurated caliche. Tt is shal-
lower than that of Stony and Rough broken land and
is more rocky. Loose gravel and stones are commonly
scattered on the steep, angular to rounded slopes. The
regolith (the mantle of loose soil material, sediments.
and broken rock that overlies solid rock) varies in thick-
ness from almost nothing on the steep slopes to about
10 inches along the edges of the escarpments and in
small areas where remnants of old landforms remain.

Rock land is suitable for wildlife habitat and recrea-
tional and esthetic uses. The vegetation consists of a
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sparse cover of grama grasses, broom snakeweed, tar-
bush, and mesquite. Surface water is lacking, but runoff
from these areas provides water for lower lying areas.
The areas are difficult to eross by ordinary means. (Dry-
land capability unit VIIIs-1)

Russler Series

The Russler series consists of moderately dark colored,
well-drained, saline soils that developed in old gypsif-
erous alluvium. These soils ave shallow to deep over
soft gypsiferous earths or rocks. They occeur on uplands
near Willow Lake, north and south of Malaga, and south
of the Delaware River.

Soils of the Russler series typically have a surface
Iayer of brown loam about 11 inches thick. The subsoil is
brown clay loam to a depth of about 34 inches. The lower
11 inches of the subsoil is reddish-brown clay loam. The
substratum is reddish-brown gypsiferous material that
contains many concretions of lime and finely divided
crystals of gypsum. The depth to the substratum is
about 45 inches.

These soils are susceptible to wind and water erosion,
and most areas are slightly to moderately eroded. Runoff
is slow to medinm. The intake rate is slow. Permeability
is moderately slow, and the water-holding capacity is
low to moderate. Rainfall amounts to 10 to 14 inches
annually, and the mean annual temperature is 60° to
(47 . The frost-free season is 210 to 220 days, Elevations
range from 3,000 to 3,800 feet.

Russler soils are used for irrigated crops, native pas-
ture, and wildlife habitat. Salinity severely limits their
use for irrigated crops and affects the design or treat-
ment of structures built on or below the surface. Only
salt-tolerant crops can be grown in irrigated areas. Chlo-
rosis is common. The vegetation consists mainly of black
grama, blue grama, side-oats grama, vine-mesquite, alkali
sacaton, tobosa, burrograss, broom snakeweed, and
mesquite.

Typical profile of Russler loam, NW14SE1, sec. 35,
T. 23 S, R. 28 E.

Ap—0 to 11 inches, brown (7.5YR 5/4) loam, dark brown
(T.OYR 4/4) when moist; massive; hard when dry,
friable when moist, sticky when wet; abundant
very fine and fine roots; many very fine and fine
pores; strongly caleareous; mildly alkaline; abrupt,
smooth boundary.

B2lea—I11 to 19 inches, brown (T.5YR 5/4) eclay loam, red-
dish brown (5YR 4/4) when moist; medium, angn-
lar blocky structure; hard when dry, friable when
moist, sticky and plastic when wet; plentiful very
fine and fine roots:; many very fine and fine pores:

smooth  ped surfaces:; distinet seams of  lime:
strongly  caleareons;  mildly  alkaline; gradual
houndary.,

B22ca—19 to 34 inches, brown (7.5YR 5/4) clay loam. red-
dish brown (5YR 4/3) when moist; medium to
coarse, angular blocky structure; hard when dry,
friable when moist, sticky and plastic when wet:
plentiful very fine and fine roots; many very fine
and fine pores; smooth ped surfaces: common, soft
coneretions  of lime; strongly caleareous; mildly
alkaline; gradual boundary.

B23ca—34 to 45 inches, reddish-brown (5YR 5/4) clay loam,
reddish brown (5YR 4/4) when moist; medinm,
angular blocky strueture; hard when dry, firm when
moist, sticky and plastic when wet; few very fine
and fine roots; many very fine and fine pores:
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smooth ped surfaces; lime is less prominent than
in the B22c¢a horizon; strongly caleareous; mildly
alkaline; gradual boundary.

IIC1es—45 to 52 inches, reddish-brown
erous  earths, reddish brown (5YR 4/4) when
moist; medinm, angular blocky structure; hard
when dry, friable to firm when moist, sticky when
wet; many very fine and fine pores; smooth ped
surfaces; prominent, finely divided crystals of
gypsum;  strongly  caleareons;  mildly  alkaline;
gradual boundary.

ITC2es—352 inches, segregated gypsum crystals and gypsif-
erous  earths in  separate clomps, but  mixed
throughout; strongly caleareous; mildly alkaline;
gradual boundary.

(5YR 5/3) gypsif-

An Al horizon, 3 to 5 inches thick, ocenrs in undisturbed
areas., The color ranges from 5YR to 10YR in hue, from 5
to 6 in value, and from 2 to 4 in chroma. A layer of fine
sand or fine sandy loam, %4 inch to 3 inches thick, is com-
monly at the sarface in noncultivated areas, In areas that
have been plowed, the texture of the surface layer includes
sandy clay loam. The color of the A horizon darkens under
irrigated eultivation, The texture is typically loam, but it
is sandy clay loam or clay loam in places.

The B21ea horizon is 6 to 12 inches thick. The color is as
much as one unit lower in value and as much as one unit
higher in ehroma than that of the A1 horizon. The texture
is heavy loam or clay loam, The B22ca horizon ranges from
7 to 24 inches in thickness, The color ranges from 25YR fo
THYR in hue, from 4 to 6 in value, and from 2 to 4 in
chroma. The texture is clay loam or silty clay loam. In
most places finely divided crystals of gypsum oceur in the
B23ca horizon. This horizon is as much as 25 inches thick,
but it does not oceur in all profiles. The IIC horizon is
zenerally soft, gypsiferous rock that contains finely divided
crystals of gypsum. The depth to this horizon ranges from
16 to 4% inches.

Russler soils are associated with Cottonwood, Karro. and
Reeves soils,

Russler loam, 1 to 3 percent slopes (RS, Rv).—This soil
has the profile described as typical of the series. It ocenrs
as scattered arveas on gently undulating uplands north
and south of Malaga. Included in mapping were areas
of Cottonwood, Reeves, and Reagan soils. Some areas
are within the high-intensity survey, and some are within
the low-intensity survey. The acreage is about equally
divided. The principal difference between the areas map-
ped at high intensity and those mapped at low intensity
is that the included soils make up more of the acreage
m the low-intensity survey. As much as 15 percent of the
acreage In the low-intensity survey consists of the
mneluded =oils,

This soil is unstable and is susceptible to wind and
water erosion, especially when the seedbed is being pre-
pared and the soil is bare. The surface crusts readily,
and the crust impedes seedling emergence. Seedlings are
damaged by high winds.

This soil is used for irrigated crops, native pasture,
and wildlife habitat. The irrigated acreage has been
beneh leveled to grades of 0.2 to 0.3 percent. The depth
to the gypsiferous substratum varies widely from place
to place, and care is needed in leveling to avoid exposing
the gypsiferous material. Special designs or treatments
are necessary for all surface or subsurface structures.
Only salt-tolerant crops are suitable. Roots are restricted
by shallowness to the underlying gypsum. Chlorosis is
common. (Irrigated capability unit IITs-14; dryland
capability unit VIs-3: Clayey range site)

Russler-Ector association, 0 to 9 percent slopes
[RU).—This soil association occurs in a regular pattern in
the south-central part of the survey Area, near the Texas
State line. It occupies a gently undulating plain where
small limestone knobs and hills dot the landscape. Russ-
ler loam makes up about 60 percent of the acreage, and
“ctor stony loam, about 25 percent. Included in mapping
were small areas of unclassified, deep, moderately dark
colored silt loams in small depressions or on flood plains
along narrow drainageways. Also included were areas
of Gypsum land-Cottonwood complex, 0 to 3 percent
slopes. The included soils make up less than 15 percent
of the acreage.

The Russler soil, which is nearly level to gently slop-
ing, occurs on uplands. It is slightly eroded and is sus-
ceptible to further erosion if the plant cover is seriously
depleted. It has a high content of gypsum in the sub-
stratum, which makes necessary special treatment or
design of surface and subsurface structures.

The Ictor soil, which has the profile described as
typical of the series, occurs on small knobs or hills. Tt is
uneroded or only slightly eroded.

This association is used for native pasture and wild-
life habitat. Reestablishment of vegetation is diflicult
once the plant cover is lost, because temperatures are
high and rainfall is undependable. Good management
of the range is needed to maintain a cover of desirable
forage. Surface water is lacking, except for short periods
after heavy rainfall. Ground water is hard to locate and
is usually scanty and of poor quality. (Russler soil is
in dryland capability unit VIs-3 and Clayey range site;
Ector soil is in dryland eapability unit VIIs-5 and Lime-
stone Hills range site)

Simona Series

The Simona series consists of well-drained, moderately
dark colored soils that are caleareous and moderately
coarse fextured. These soils are shallow over indurated
caliche. They occeur on uplands seattered throughout the
eastern part of the survey Area. They have been worked
by wind and are nearly level to gently sloping.

Soils of the Simona series typically have a surface
layer of brown fine sandy loam about 2 inches thick. The
next layer is light-brown gravelly fine sandy loam about
17 inches thick. Below this is fractured, platy, indurated
caliche.

These soils are subject to severe wind erosion if the
plant cover is seriously depleted. Runoff is slow. Permea-
bility is moderately rapid, and the water-holding capac-
ity 1s low. Nearly all the precipitation that falls soaks
into the soil. Rainfall amounts to 10 to 14 inches annu-
ally, and the mean annual temperature is 60° to 64° F.
The frost-free season is 210 to 220 days. Elevations range
from 3.000 to 4,200 feet,

All the acreage is used for native pasture and wildlife
habitat. The soils are productive if there is enough mois-
ture. Surface water is lacking except for brief periods
after the infrequent heavy rains, when water collects in
the few potholes, or dry lakes. The vegetation consists
mainly of black grama, side-oats grama, little bluestem,
blue grama, Javelina, sand muhly, sand dropseed, three-
awn, sand sagebrush, broom snakeweed, and mesquite.
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Typical profile of Simona gravelly fine sandy loam,
')(lﬂ tept west .mtl 1400 feet north of the SE. corner of
sec. 15, T. 22 S, R. 28 E.

Al—0 to 2 ln(-.]les:.
loam, dark brown
thin, platy structure;

brown (7T.50YR 5/3) gravelly fine sandy
(T.OYR 4/3) when moist; weak,
soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
very porous; strongly ecaleareous; mildly alkaline;
abrupt, smooth boundary.
AC—2 to 11 inches, light-brown (7.5YR 6/3) gravelly fine
sandy loam, dark brown (7.5YR 4/2) when moist;
weak, coarse, subangular blocky structure; slightly
hard when dry. friable when moist, slightly sticky
and nonplastic when wet; very porous; strongly
caleareous:; mildly alkaline; elear, wavy boundary.
to 19 inches, light-brown (7T.5YR 6G/3) gravelly fine
sandy loam, brown (7.5YR 5/3) when moist; mas-
sive; slightly hard when dry, very friable when
moist, slightly sticky and nonplastic when wet;
very porous; strongly caleareons: mildly alkaline:
abrupt, wavy boundary.
11C2Zeam—1Y inches, fractured, platy,

C1—11

indurated caliche.

The combined thickness of the A1 and AC horizons ranges
from 10 to 24 inches, The color ranges from 10YR to T5YR
in hue, from 4 to 6 in value, and from 2 to 3 in chroma.
The texture of these horizons includes fine sandy loam to
loamy sand. Numerous coarse fragments of caliche oceur in
some, but not all, profiles, The color of the AC horizon is
as much as one unit higher in value than that of the Al

horizon. The C1 horizon does not ocenr in all profiles, The
depth to ealiche ranges from 10 to 24 inches.
Simona  =oils are associated with Dippus, Wink, Potter,

and Upton soils.

Simona sandy loam, 0 to 3 percent slopes (SA) —This
soil oceurs in slight depressions on uplands east of the
Pecos River.

This soil has a surface layer of brown sandy loam
about 6 inches thick, which is underlain by a layer of
brown fine sandy loam, about 10 inches thick. Below this
is a layer, about 4 inches thick, of brown fine sandy loam
that has been enriched by caleium earbonate. The under-
lying caliche is fractured and platy.

This soil is slightly eroded. Tt is highly susceptible to
wind erosion if the vegetative cover is seriously depleted.

All the acreage is used for native pasture and wildlife
habitat. Tt is productive if there 1 enough moisture.
Surface water is lacking, except for brief periods when
runoff collects in the few playas. Good management of
the range is needed to maintain a cover of desirable
forage and to control erosion. Revegetation is difficult
beeause temperatures are high and rainfall is undepend-
able. (Dryland capability unit VIIe-2: Sandy range
site)

Simona gravelly fine sandy loam, 0 to 3 percent
slopes (SG).—This soil has the profile described as typical
of the series. It occurs on plains east of the Pecos River.
Inecluded in mapping were small areas of Simona sandy
loam, 0 to 3 percent slopes, in pockets and swales, and
uneclassified soils in small playas. The included soils make
up less than 15 percent of the acreage.

This soil has been slightly eroded by wind. ITummocks,
6 to 12 inches high, have formed. They are somewhat
stabilized by woody plants.

Runoff is slow; it oceurs only when the soil is saturated
by prolonged rainfall. At such times, which are infre-
quent, water collects and stands in small playas for brief
periods.

This soil is used for native pasture and wildlife habi-
tat. 1t is productive if there 1z enough moisture. Roots
are restricted by the underlying caliche. (Dryland capa-
bility unit VITe-2: Sandy range site)

Simona-Bippus complex, 0 to 5 percent slopes [SM).—
The Simona and Bippus soils of this complex have the
profile described as typical of their respective series.
Simona gravelly fine sandy loamn, 0 to 3 percent slopes,
malkes up about 40 to 50 pelu‘nt of the acreage, and Bippus
silty clay loam, about 15 to 25 percent. Unelassified soils
that have a strong zone of lime below a depth of 30 inches
make up the vest. This complex occurs in drainageways
and depressions and on sloping uplands throughout the
eastern part of the survey Area.

The Simona soil is nearly level to gently sloping. It
occurs on uplands above the Bippus “soil. The Bippus
soil ocenrs on flood plaing along intermittent drainage-
ways and in depressions. It is subject to periodie
flooding.

All of this complex is used for mnative pasture and
wildlife habitat. Good management is needed to control
wind and water erosion. If there is enough moisture, the
Bippus soil is among the most productive of the range
soils of the survey Area. (Simona soil is in dryland
capability unit VIIe-2 and Sandy range site; Bippus
soil is in dryland eapability unit VIe-1 and Bottomland
range site)

Simona and Wink fine sandy loams, 0 to 3 percent
slopes, eroded [SN).—This undifferentiated unit occurs as
widely scattered areas east of the Pecos River. It occu-
pies narrow, intermittent drainageways and dry lakes.
Simona and Wink soils occur in about equal proportions.
Except that the surface layer of the Simona soil has been
eroded by wind, these soils have the profile deseribed as
typical of their respective series, Included in mapping
were areas of Dune land and of deep, sandy, alluvial
soils. The included areas make up less than 15 percent
of the acreage.

The Simona soil is nearly level to gently sloping. Tt
oceurs in a slightly higher position on the landscape than
the Wink soil. Runofl occurs at times, after the soil has
become saturated from prolonged rainfall, which is
infrequent.

The Wink soil occurs along drainageways leading to
small playas and in broad |h=]nt-.-.~,1m1n. All the precipi-
tation that falls soaks in. If there is enough moisture,
this soil is productive.

These solls are subject to continued wind erosion,
ITummocks of sand, 1 to 3 feet high, are somewhat
stabilized by woody plants. The areas between hummocks
are nearly Darren or arve only sparsely vegetated.

All the acreage is used for native pasture and wildlife
habitat. Good management is needed to mamt.ain a cover
of desiralil» forage and to control wind erosion. Reestab-
lishment or vegetation is diflicult once the plant cover
is lost, because temperatures are high and rainfall is
undependable. The range is generally in poor condition.
Surface water is lacking, except for infrequent, very
brief periods after prolonged rainfall, when the Simona
soil becomes saturated and runofl’ occurs. (Simona soil
isin dryland capability unit VIIe-2 and Sandy range site;
Wink soil is in dryland capability unit VITe-1 and Deep
Sand range site)
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Stegall Series

The Stegall series consists of dark-colored, well-
drained, nonealeareous soils that developed in alluvium
derived from sediments of the High Plains. These soils
are moderately deep over indurated caliche. They occur
in swales and depressions that generally lead to small
playas or sinkholes. They are nearly level and are subject
to periodic flooding. They occupy upland areas in the
northeastern part of the survey Area. In the Eddy Area,
Stegall soils are mapped only as a complex with Kim-
brough soils.

Soils of the Stegall series typically have a surface
layer of dark-brown clay loam about 4 inches thick. The
subsoil is dark-brown to dark yellowish-brown heavy
clay loam about 18 inches thick. It is slightly caleareous
in the lower part. Fractured, platy, indurated caliche is
at a depth of about 22 inches,

These soils are uneroded or only slightly eroded. They
are fertile, and their organic-matter content is moderate.
The water-holding capacity is moderate, and permeabil-
ity of the subsoil is moderately slow. Runoff is slow.
Roots are restricted by ealiche. Rainfall amounts to 10
to 14 inches annually, and the mean annual temperature
is 60 to 64° F. The frost-free season is 200 to 217 days.
Elevations range from 3,000 to 4,100 feet.

All the acreage is used for native pasture and wildlife
habitat. The vegetation consists mainly of alkali sacaton,
blue grama, tobosa, buffalograss, and mesquite.

Typical profile of Stegall clay loam, 460 feet west and
170 feet south of the NIi. corner of sec. 24, T. 16 S., R.
31 E.

A1—0 to 4 inches, dark-brown (10YR 3/2) elay loam, very
dark brown (10YR 2/2) when moist; weak, medinm,
platy structure to moderate, fine, granular: hard
when dry, firm when moist, sticky and plastic when
wet: common very fine and fine pores: noncaleare-
ous; neutral: abrupt. smooth boundary.

B21t—t to 10 inches, dark-brown (10YR 3/3) heavy eclay
loam, very dark brown (10YR 2/2) when moist:
<trong, medinm, sabangular blocky structure: very
hard when dry, very firm when moist, very sticky
and very plastic when wet: thin clay films on ped
surfaces; common very fine and fine pores: non-
caleareous; neutral; clear, smooth boundary.

B22t—10 to 18 inches, dark yellowish-brown (10YR 3/4)
heavy clay loam, dark yellowish brown (10YR 2/4)
when moist: strong, medium, subangular  blocky
structure; very hard when dry, very firm when
moist, very sticky and very plastic when wet; thin
clay films on ped surfaces; common very fine and
fine pores:; noncaleareous; neutral; ¢lear, smooth
bonndary.

Ba—18 to 22 inches, dark-brown (10YR 4/3) heavy clay
lonm, dark brown (10YR 3/3) when moist: moder-
ate to strong, medium, subangular blocky structure;
very hard when dry, very firm when moist, very
sticky and very plastic when wet; common very
fine and fine pores; slightly calcareous: neutral to
mildly alkaline; abrupt, wavy boundary.

Ceam—22 inches, white, fractured, indurated caliche,

The thickness of the Al horizon ranges from 4 to 8 inches.

The color ranges from 10YR to 7.5YR in hue, from 3 to 5

in value, and from 2 to 3 in chroma. The texture includes

loam and elay loam. The thickness of the B2t horizon

ranges from 10 to 18 inches. The texture includes heavy

loam and heavy clay loam. The lower part is caleareous in

places, The B3 horizon is discontinuous and is ealeareous

in places. The color of this horizon is at least one unit
MHSTHG—T1—
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higher in value than that of the Al horizon. The depth to
caliche ranges from 18 to 40 inches,
Stegall soils are assoeiated with Kimbrough soils.

Stony and Rough Broken Land

Stony and Rough broken land (SR) occurs on sloping to
steep ridges and breaks of red-bed rocks. This land type
oceurs east of the Pecos River, as elongated tracts 80 to
640 acres in size. It consists of ridgetops of thin-hedded,
indurated to weakly cemented caliche overlying frac-
tured, weakly cemented layers of sandstone, siltstone,
shale, and gypsiferous rocks and earths. These areas
include part of the IMigh Plains escarpment, known
locally as “the Caprock.” Stony and Rough broken land
makes up 30 to 50 percent of the acreage. Simona, Potter,
and other soils make up the rest. A low, vertical escarp-
ment. commonly occurs at or near the top of slopes. Such
an escarpment separates Potter soils from Stony and
Rongh broken land.

The soils range in thickness from a few inches to about
20 inches in pockets near the base of slopes. At the tops
of the slopes, the texture of the surface Inyer is gravelly
loam. On the side slopes, cobblestones and stones are
mixed with very shallow, loamy soil material. V-shaped
eullies are common in drainageways.

The water-holding capacity is very low. Surface run-
off is rapid, and the soil material is washed away nearly
as fast as it forms.

This land type is used principally for native pasture
and wildlife habitat. It supports a sparse cover of grama
erasses, broom snakeweed, and tarbush. (Dryland capa-
bility unit VIIs—4; Hills and Breaks range site)

Stony Land

Stony land oceurs in the general vicinity of Dog
Canyon Draw and along the east side of Lake McMillan.
It consists of steep, extremely dissected or gullied areas
where red beds are exposed. The red beds consist mainly
of thin-bedded, fractured sandstone, siltstone, and shale,
but partly of limestone and gypsiferous rocks. There is
little or no soil. In the Eddy Area, Stony land is mapped
only as a complex with Largo soils.

This land type has severe limitations and has little
value other than for wildlife habitat and light grazing
by livestock. The vegetation is very sparse. It consists
of black grama, side-oats grama, three-awn, broom snalke-
weed, mesquite, American tarbush, and annuals.

Tonuco Series

The Tonuco series consists of moderately dark colored,
noncaleareous soils that have been worked by wind. These
soils are coarse textured, excessively drained, and shallow
over caliche. They are nearly level to gently sloping.
They occur on scattered ridges throughout the “Shallow
Sand Country” east of the Pecos River.

Soils of the Tonuco series typically have a surface
layer of brown loamy fine sand about 5 inches thick. The
next layer, about 10 inches thick, is reddish-brown loamy
fine sand. Fractured. platy, indurated caliche is at a
depth of about 15 inches.
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Tonuco soils are subject to severe wind erosion if the
vegetative cover is seriously depleted. Runoff is very
slow. Permeability is rapid. Nearly all of the rainfall
soaks in. The water-holding capacity is very low, and
the soils are droughty. Rainfall amounts to 10 to 14
inches annually, and the mean annual temperature is 60°
to 64° F. The frost-free season is 200 to 217 days. Eleva-
tions range from 3,000 to 4,100 feet. Surface water is
lacking.

All the acreage is used for native pasture and wildlife
habitat. The vegetation consists of black grama, side-oats
grama, little bluestem, blue grama, Javelina, sand muhly,
sand dropseed, three-awn, sand sagebrush, broom snake-
weed, and mesquite.

Typical profile of Tonuco loamy fine sand, 2,800 feet
south and 1,550 feet west of the NW. corner of sec. 20, T.
18 5, R. 28 E.

Al—0 to 5 inches, brown (T.5YR 4/3) loamy fine sand, dark
brown (T5YR 3/3) when moist; weak, medinm,
subangular blocky structure, except the uppermost
1 to 2 inches, which has weak, platy structure ; soft
when dry, very friable when moist, nonsticky when
wet: very porous; few, small, hard fragments of
caliche ; noncaleareons; nentral: clear boundary.

AC—5 to 15 inches, reddish-brown (5YR 5/4) loamy fine
sand, reddish brown (5YR 4/4) when moist: weak,
coarse, subangular blocky structure grading to
structureless in the lower part; slightly hard when
dry, very friable when moist, nonsticky when wet:
very porous; few to common, small, hard frag-
ments of ealiche; noncaleareous; neutral; abrupt
boundary.

IICeam—15  inches, white, fractured,
caliche; material from the AC
the cracks.

indurated
ocenrs  in

layered,
horizon

The thickness of the Al horizon ranges from 3 fo 6 inches,
The color ranges from 7.5YR to 5YR in hue, from 4 to ¢ in
value, and from 3 to 4 in ¢hiroma. The texture of the Al and
AC lhorizons includes loamy sand and loamy fine sand. Thin
layers of fine sand occur in winnowed areas. The depth to
indurated ealiche ranges from 6 to 20 inches,

Tonuco soils are associated with Berino, Cacique, Kermit,
and Simona soils.

Tonuco loamy sand, 0 to 3 percent slopes, eroded
(TC).—Except for depth and the texture of the surface
layer, this soil has a profile similar to that deseribed as
typical of the series. It occurs as scattered areas on
undulating plains east of the Pecos River. Included in
mapping were small areas of Tonuco loamy fine sand, 0
to 3 percent slopes: Tonuco loamy fine sand, 0 to 3 per-
cent. slopes, eroded; and Dune land. The included soils
make up less than 20 percent of the acreage.

The surface layer is reddish-brown, noncaleareous
loamy sand about T inches thick. The underlying
indurated ealiche is fractured and platy.

This soil has been moderately to severely eroded by
wind. Hummocks of sand, 1 to 3 feet high, cover about
20 to 40 percent of the surface. Blowouts where ecaliche
is exposed are common. Roots are restricted by shallow-
ness over caliche. Runoff is very slow; it occurs only on
are occasions when the soils have hecome saturated after
prolonged rainfall,

All the acreage is used for native pasture and wild-
life habitat. Good management is needed to maintain a
cover of desirable forage and to control wind erosion.
Revegetation is difficult because temperatures are high

and rainfall is undependable. (Dryland capability unit
VIle-2: Sandy range site)

Tonuco loamy fine sand, 0 to 3 percent slopes (TF).—
This soil occurs on ridges and in swales of uplands east
of the Pecos River. It has the profile described as typical
of the series. Included in mapping were small areas of
Tonuco loamy sand, 0 to 3 percent slopes, eroded, and
of Dune land. These areas make up less than 15 percent
of the acreage.

This soil has been slightly eroded by wind. Tf the vege-
tative cover is seriously depleted, the hazard of further
erosion is severe,

All the acreage is used for native pasture and wildlife
habitat. The root zone is restvicted by the depth to
caliche. This soil needs good range management that con-
trols wind erosion and maintains a cover of desirable
forage. Revegetation is difficult hecause temperatures are
high and rainfall is undependable. (Dryland capability
unit VIIe-2:; Sandy range site)

Tonuco loamy fine sand, 0 to 3 percent slopes, eroded
(TN).—This soil occurs on ridges and in swales on uplands
east of the Pecos River. It has been moderately to
severely eroded by wind, but otherwise the profile is simi-
lar to that described as typical of the series. Included in
mapping were areas of Tonuco loamy sand, 0 to 3 percent
slopes, eroded, and of Dune land. These areas malke up
less than 15 percent of the acreage.

The upper part of this soil consists of dark-brown
loamy fine sand about 14 inches thick. The next layer is
dark-brown to brown, slightly calcareous gravelly loamy
fine sand 5 inches thick. Fractured, platy, indurated
caliche begins at a depth of about 19 inches. ITummocks
of sand, 1 to 3 feet high, cover about 20 to 30 percent of
the surface. The hummocks are somewhat stabilized by
woody plants. The areas between the hummocks are
nearly barren or sparsely vegetated.

All the acreage 1s used for native pasture and wildlife
habitat. Good management is needed to maintain a cover
of desirable vegetation and to control wind erosion.
Revegetation is difficult because temperatures are high
and rainfall is undependable. (Dryland capability unit
VIIe-2; Sandy range site)

Tonuco-Berino loamy sands, 0 to 5 percent slopes
(TO).—This complex oceurs on nearly level to sloping, un-
dulating plains and in drainageways east of the Pecos
River in the vicinity of Lake Avalon and Carlsbad.
Tonuco soils make up about 45 to 75 percent of the
acreage. They have a profile similar to that of Tonuco
loamy sand, 0 to 3 percent slopes, eroded. Berino soils
malke up about 20 to 40 percent of the acreage. Except for
the texture of the surface layer, they have a profile sim-
ilar to that of Berino loamy fine sand, 0 to 3 percent
slopes. Included in mapping were areas of Kermit fine
sand; Dune land; Tonuco loamy fine sand, 0 to 8 percent
slopes: and Pajarito loamy fine sand, 0 to 3 percent
slopes. The included soils make up about 15 percent of
the acreage.

The Tonuco soils in this complex are severely eroded
and are susceptible to continued wind erosion. Hummocks
of sand, 1 to 3 feet high, cover 40 to 60 percent of the
surface. These hummocks are somewhat stabilized by
woody plants. The areas between the hummocks are bar-
ren or are only sparsely vegetated. Good management is
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needed to control erosion and to maintain a cover of
desirable forage. Revegetation is difficult becanse temper-
atures are high and rainfall is undependable. Nearly all
the precipitation that falls soaks in; runoff occurs only
on rare occasions when the soils have become saturated
after prolonged rainfall.

The Berino soils are slightly eroded. The hazard of
further wind erosion is severe if the vegetative cover is
seriously depleted.

All the acreage is used for native pasture and wildlife
habitat. (Dryland ecapability unit VIIe-2; Tonuco soils
are in Sandy range site; Berino soils are in Deep Sand
range site) _

Upton Series

The Upton series consists of moderately dark colored,
calcareous, gravelly soils that developed in old alluvium
derived from calcareous sedimentary rocks, These soils
are very shallow to shallow over caliche and cemented
gravel. They occur on upland plains between the Pecos
River and the mountains and hills of the western part
of the survey Area. They are nearly level to sloping.

Soils of the Upton series typically have a surface layer
of grayish-brown gravelly loam abont 3 inches thick. The
next layer, about 6 inches thick, is brown gravelly loam.
Fractured, platy, indurated caliche is at a depth of about
9 inches.

These soils are uneroded or only slightly eroded. Run-
off is slow to medium. Permeability is moderate. The
water-holding capacity is low to very low, and the soils
are droughty. Rainfall amounts to 10 to 14 inches annu-
ally, and the mean annual temperature is 60° to 64° F,
The frost-free season is 200 to 217 days. Elevations range
from 3,000 to 4,400 feet.

Upton soils are used prineipally for native pasture and
wildlife habitat. A small acreage is used for irrigated
crops. The vegetation consists mainly of black grama,
side-oats grama, blue grama, hairy grama, creosotebush,
tarbush, burrograss, broom snakeweed, and mesquite.
Good management is needed to maintain a cover of desir-
able forage and to control erosion. Revegetation is diffi-
cult. because temperatures are high and rainfall is
undependable. Surface water is lacking.

Typiecal profile of Upton gravelly loam, 2,160 feet east
and 1,650 feet south of the NW. corner of sec. 15, T. 24
S., R. 26 E.

Al—0 to 3 inches, grayvish-brown (10YR 5/2) gravelly loam,
dark grayish brown (10YR 4/2) when moist: wealk,
medinm, granular structure; slightly  hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; common very fine and fine pores;
strongly caleareous; mildly alkaline; abrupt, wavy
houndary.

C1—3 to 9 inches, brown (10YR 5/3) gravelly loam, dark
brown to brown (10YRR 4/3) when moist: massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; common very
fine and fine pores; strongly caleareous; mildly
alkaline ; abrupt boundary.

C2eam—9 inches, fractured, platy, indurated
cemented  gravel; upper part of the
laminar,

The Al horizon ranges from 1 to 4 inches in thickness.

The color ranges from 10YR to T.5YR in hue, from 5 to 7

in value, and from 2 to 4 in chroma, The C'1 horizon ranges

caliche and
horizon is

from 1 to 9 inches in thickness. The color ranges from 10YR
to T.0YR in hue, from 5 to 6 in value, and from 3 to 4 in
chroma. The depth to ealiche ranges from 2 to 20 inches.

Upton  soils  are associated with  Atoka, Reagan, and
Simona soils,

Upton gravelly loam, 0 to 9 percent slopes (UG, Uo).—
This soil has the profile (fig. 17) described as typical of
the series. It occurs as whalebacks, or elongated areas
with rounded crests, The areas are west of the Pecos
River on broad plains and in valleys, and east and west
of the River, from Carlsbad southward to the Texas
State line. Included in mapping were small areas of
[Upton soils 0 to 1 percent slopes ; Upton soils, 1 to 3 percent
slopes: Atoka loam, 0 to 1 percent slopes; Atoka loam, 1 to
5 percent slopes; and Reagan loam, 0 to 1 percent slopes.
The included areas make up less than 15 percent of the
acreage.

Some of the acreage was mapped at high intensity, and
some at low intensity. Most of the acreage is in the low-
intensity survey. The principal difference between the
soils mapped at the two intensities is the size of the
individual areas and the kinds of included soils. In the
low-intensity survey, the areas are generally large; some
are as much as several hundred acres in size. In the
high-intensity survey, most areas are 5 to 50 acres in
size. The included areas of Atoka loam and Reagan loam
are more extensive in the low-intensity survey.

This soil is used for native pasture. Roots are restricted
by shallowness over hard caliche. Fertility is low. (Dry-
land capability unit VIIs-1; Shallow range site)

Upton soils, 0 to 1 percent slopes (Up).—This undif-
ferentiated unit consists of calcareous loam and sandy
loam on uplands. These soils ocenr as small areas widely
scattered throughout the irrigated tracts between Artesia
and Lakewood and between Carlsbad and Otis. They
have a profile similar to the one described as typical of
the series, except that the soils are not gravelly and they
are 10 to 20 inches deep over indurated ecaliche. Included
in mapping were small areas of Upton gravelly loam, 0
to 9 percent slopes, on knobs or ridges, and of Atoka
loam, 0 to 1 percent slopes, in swales. These soils make up
less than 10 percent of the acreage.

The plow layer is brown, ecaleareous loam or sandy
loam about 8 inches thick. Below this is a layer, about 10
inches thick, of yellowish-brown, caleareous loam. Frac-
tured, plaiy, indurated caliche begins at a depth of about
1S inches.

These soils are used for irrigated pasture, native pas-
ture, and wildlife habitat. They are moderately fertile,
hut their use is limited. Shallowness over caliche makes
leveling diflicult. (Irrigated capability unit IVs-3; dry-
land capability unit VIIs-1: Shallow range site)

Upton soils, 1 to 3 percent slopes (Uf).—I<xcept for the
slope, these soils have a profile (fig. 18) similar to that
deseribed for Upton soils, 0 to 1 percent slopes. This
mapping unit occurs adjacent to Upton gravelly loam, 0
to 9 percent slopes, on the side slopes of swales. It is
widely scattered throughout the high-intensity mapping
arveas near Artesin and Carlsbad. Included in mapping
were areas of Upton gravelly loam, 0 to 9 percent slopes,
on knobs or ridges; and areas of Atoka loam, 0 to 1 per-
cent slopes, in the center of narrow swales, The included
areas make up less than 10 percent of the acreage.
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Figure 17.—Profile of Upton gravelly loam, 0 to 9 percent slopes

Much of the acreage is used for native pasture and
wildlife habitat. The irrigated areas are suitable for tame
pasture. Bench leveling is very diffieult. (Irrigated ca-
pability unit IVs-3: dryland capability unit VIIs-1:
Shallow range site)

Upton-Reagan complex, 0 to 9 percent slopes (UR].—
This complex is extensive in the northwestern part of the
survey Area. The Upton gravelly loam in this complex
has the profile described as typical of the series, and the
Reagan soil is like Reagan loam, 0 to 3 percent slopes. In-
cluded in mapping were areas of Pima soils on flood plains.
These soils make up less than 15 percent of the acreage.

Upton soils, which make up :\Hmut 50 to T0 percent of
the acreage, occur on uplands. They occupy the higher
parts of the landscape. They are nearly level to sloping.

Reagan soils, which make up about 30 to 50 percent of
the acreage, occur in upland swales and drainageways,
They are nearly level to gently sloping.

All of this complex is used for native pasture and wild-
life habitat. The soils are uneroded or only slightly
eroded. Good management, is needed to maintain a cover
of desirable vegetation. Revegetation is difficult because
temperatures are high and rainfall is undependable. Sur-
face water is lacking, except for brief periods after pro-

. A layer of hard, fractured caliche is at a depth of about 1 foot.

longed rainfall, which is infrequent. (Upton soils are in
dryland capability unit VIIs-1 and Shallow range site;
Reagan soils are in deyland eapability unit VIs— and
Loamy range site)

Upton-Simona complex, 1 to 15 percent slopes,
eroded (US).—This complex occurs on slopes or breaks to
drainageways in the southeastern part of the survey
Area. The Upton gravelly loam and Simona gravelly fine
sandy loam have the profile described as typieal of their
respective series. Included in mapping were areas of
Stony and Rough broken land and of Pajarito-Dune land
:'l_nllpll'x. 0 to percent r-]l)pvr-a. The included areas make
up less than 25 percent of the ncreage.

Upton soils, which make up about 35 to 45 percent of
the acreage, occupy the steeper parts of the slopes. Si-
mona soils, which make up about 30 to 40 percent, ocenr
at the tops of the slopes and along gently sloping ridges
between small streams and larger drainageways.

The soils of this complex are slightly to moderately
eroded. Rills and sheet erosion are common on the Upton
soils, and sand hummocks ocenr on the Stmona soils.

This complex is used for native pasture and wildlife
habitat. Good management is needed to maintain a cover
of desirable forage and to control erosion. Revegetation
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is diflicult because temperatures are high and rainfall is
undependable. Surface water is lacking, except for brief
periods after prolonged rainfall, which is infrequent.
(Dryland eapability unit VIIs-1: the Upton soils are in
Shallow range site: the Simona soils are in Sandy range
site)

Wink Series

The Wink series consists of moderate'y dark colored,
strongly caleareous soils that developed in moderately
coarse textured. wind-worked material. These soils are
moderately deep over very strongly caleareous lacustrine
sediments, and they arve well drained. They occur m
swiales or depressions in the “Deep Sand Country™ east of
the Pecos River. They ave nearly level to gently sloping.

Soils of the Wink series typically have a surface layer
of brown loamy fine sand about 8 inches thick. Below
this, to a depth of about 38 inches, is light-brown and
pink fine sandy loam. Layered lacustrine material begins
at a depth of about 38 inches. It is light colored, sandy,
and strongly caleareous.

These soils are moderately to severely eroded: they are
subject to severe wind erosion if the vegetative cover is
seriously depleted. The surface is hummocky. Permeabil-
ity is moderately rapid in the surface layer and the sub-
soil. Nearly all of the precipitation soaks in, but the
water-holding eapacity moderately low. Rainfall
amounts to 10 to 14 inches annually, and the mean annual
temperature is 60° to 64° F. The frost-free season is 200
to 217 days. Elevations range from 3,000 to 4,000 feet.

All the acreage is used for native pasture. The vegeta-
tion consists mainly of sand sagebrush, mesquite, three-
awn, broom snakeweed, dropseed, and annuals. Revege-
tation is extremely diflicult once the plant cover is lost,
because rainfall low and erratic. Surface water is
lacking, except for brief periods after the infrequent
heavy rains.

Typical profile of Wink loamy line sand, 1,910 feet
west and 2,520 feet south of the NI corner of sec. 13, .
21 S., R. 32 L.

Al1—0 to 8 inches, brown (T.5YR 5/4) loamy fine sand, dark
brown (75YRR  4/4) when moist; very weak,
medium, subangular blocky structure, except for
the uppermost 1 ineh, which has very weak, thin,
platy structure; soft when dry, very friable when
moist, nonsticky and nonplastic when wet; very
porous; slightly ealcareous; mildly alkaline; grad-
ual, smooth boundary.

AC—S8 to 28 inches, light-brown (7.5YRR G/4)
loam, brown (7.50YR 5/4) when
soft when dry, very friable when moist, slightly
sticky and slightly plastic when wet; strongly
caleareous; mildly alkaline; common fine and
medium pores: gradual, smooth boundary.

Clea—28 to 38 inches, pink (7.5YR 7/4) fine sandy loam,
light brown (7.5YR 6/4) when moist; massive; soft
when dry, very friable when moist, slightly sticky
and slightly plastic when wet; common fine and
medinm pores; strongly ealeareous; mildly alkaline;
abrupt, smooth boundary.

IIC2—38 to 60 inches, pink (7.5YR 8/4) when dry; strongly
caleareous, layered, sandy lacustrine sediments.

is
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fine sandy
moist; massive ;

The Al horizon ranges from 7 to 15 inches in thickness.
The color ranges from 7T.5YR to 10YR in hue, from 5 to 6
in value, and from 2 to 4 in chroma. The texture includes
loamy fine sand, fine sandy loam, and fine sand where it is

NEW MEXICO

Figure 18.—Profile of Upton soils, 1 to 3 percent slopes. The gravel
that begins at a depth of about 2 feet is in hard caliche.

winnowed or overblown. The surface is generally hummocky ;
dunes are less than 36 inches high. The AC horizon ranges
from 12 to 24 inches in thickness, The color is =lightly
lighter than that of the Al horizon. The texture ranges
from loamy fine sand to fine sandy loam. The Cea horizon
ranges from 8 to 20 inches in thickness, The color ranges
from 10YR to 7.5YR in hue, from 6 to 8 in value, and from
2 to 4 in e¢hroma, The depth to the IIC horizon ranges from
36 to 60 inches. The color ranges from 7T.5YR to 10YR in
hue, from 6 to 8 in value, and from 2 to 4 in chroma. This
horizon consists of stratified, sandy, strongly caleareous,
lacustrine material,

Wink soils are associated with Berino and Simona soils,

Wink loamy fine sand, 0 to 3 percent slopes, eroded
(WK).—This soil has the profile described as typical of the
series. It ocenrs in swales or depressions in the “Deep
Sand Country™ east of the Pecos River. Some of the
areas have been influenced by the underlying red-bed
material. Included in mapping were areas of Simona and
Wink fine sandy loams, 0 to 3 percent slopes, eroded. The
included areas make up less than 15 percent of the
acreage.

This soil has been moderately to severely eroded by
wind. HHummocks of sand range from 12 to 36 inches in
height. Runoft is very slow.

All the acreage is used for native pasture and wildlife
habitat. The effective rooting zone is not restricted. Good
management is needed to control wind erosion. (Dryland
capability unit VIIe-1; Deep Sand range site)
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Use and Management of the Soils

This section discusses the use and management of the
soils for irrigated cropland, unirrigated cropland, range,
wildlife habitat, and engineering. It includes an explana-
tion of capability classification of soils, discussions of
management of irrigated and dryland soils by capability
units, and estimates of yields of irrigated crops under
two levels of management. Much of the information sig-
nificant in engineering is presented in the form of tables.

Capability Grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The groups
are made according to the limitations of the soils when
used for field crops, the risk of damage when they are
used, and the way they respond to treatinent. The group-
ing does not take into account major and generally ex-
pensive landforming that would change slope, depth, or
other characteristics of the soils: does not take into con-
sideration possible but unlikely major reclamation proj-
ects: and does not apply to rice, cranberries, 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, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for range, for forest trees,
or for engineering.

In the capability system, the kinds of soils are grouped
at three levels: the capability class, subelass, and unit.
These are discussed in the following paragraphs.

Carapmary Crasses, the broadest groups, are desig-
nated by Roman numerals T through VIIL The numerals
indicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use. (None of the soils of this Area are in
class 1.)

Class 11 soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class I1I soils have severe limitations that reduce the
choice of plants, require special conservation
practices, or both.

Class 1V 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 largely to pasture, range, woodland, or
wildlife. (None of the soils of this Area are in
class V.)

Class VI soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that
restrict their use largely to pasture or range,
woodland, or wildlife.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and re-
strict their use to recreation, wildlife, or water
supply, or to esthetic purposes.

CarasiLrry SUBCLASSES arve soil groups within one
class; they are designated by adding a small letter, ¢, w,
s, or ¢, to the elass numeral, for example, 11e, The letter e
shows that the main lmitation is risk of erosion unless
close-growing plant cover is maintained:; « shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used m only some parts of the United States,
shows that the chief limitation is c¢limate that is too cold
or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and e,
becanse the soils in class V' oarve subject to little or no
erosion, though they have other limitations that restriet
their use largely to pasture, range, woodland, wildlife, or
recreation.

Carapruiry Unrrs arve soil groups within the subclasses,
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 productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to
the subelass symbol, for example, TTe-4 or VIs-1. Thus
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation; the small letter indi-
cates the subelass, or kind of limitation, as defined in the
foregoing paragraphs; and the Arabic numeral specifi-
cally identifies the capability unit within each subclass,

In the Eddy Area, the capability units are set up and
numbered within a system of capability classification that
is used throughout the land resource area of which this
survey Area is a part. Not all the capability units in this
system are applicable, and for this reason the numbering
of the capability units is not consecutive in all cases.

The names of the soil series represented are mentioned
in the deseription of each capability unit, but the listing
of the series name does not necessarily indicate that all
the soils of a series are in the same capability unit. The
capability classification of any given soil can be learned
by referring to the “Guide to Mapping Units.”

In the following pages the soils of this Area are dis-
cussed both by irrigated capability units and by dryland
capability units. A section on estimated yields of irri-
aated crops follows the discussion of irrigated capability
units.

Management by Irrigated Capability Units

This section gives information about the soils that are
placed in irrigated capability units. Some of the irrigated
soils become slightly to moderately saline if a poor qual-
ity of irrigation water is applied. The effect on crops be-
comes noticeable in as little as 1 year or as much as 15
years after the first application of saline water. In this
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Avrea salinity of irrigation water from all sources ranges
from a few hundred parts per million to more than
4,000 parts per million. Usually, salinity is within a
range of 1,000 to 4,000 parts per million, but the high
proportion of gypsum to the total salts lessens the ad-
verse eflects,

The soils of the Area can be worked the year around
because they seldom freeze and cold spells last only a few
days. To minimize soil blowing, farmers plow their fields
in spring but leave them rough until time for planting
and irrigation. Practices for control of wind erosion do
not entail serious problems, even though wind velocities
are high in spring.

Several management practices apply to all the soils
that are used for crops and pasture. These practices in-
clude applieation of fertilizer according to field trials
and the results of soil tests. Practices that help to con-
trol erosion and maintain tilth and organic-matter con-
tent are mulehing and the use of erop residue, manure,
cover (‘l'l)l].‘:.‘ il]l{] gl'i_’l‘"‘]‘llil“lll'e (‘1‘()]_19.

The most common cropping sequence used on these
soils is alfalfa 3 to 4 years, followed by 2 years of soil-
depleting crops, such as cotton. Another example of a
conservation cropping system is growing soil-improving
crops and high-residue crops on at least a fourth of the
acreage each year, then returning the residue to the soil.
Alternate cropping systems are (1) growing grasses and
legumes in rotation: (2) growing soil-improving crops,
cover crops, and green-manure crops; and (3) growing
soil-improving crops and mulching.

The irrigated capability units recognized in the Eddy
Avrea are disenssed in the following pages.

IRRIGATED CAPABILITY UNIT Ie-1

Reagan loam, 1 to 3 percent slopes, is the only soil in
this capability unit. This is a deep, friable soil on uplands.
It is susceptible to water erosion and to wind erosion at
times when the seedbed is being prepared and the surface
is bare.

The matural fertility is high, but the organic-matter
content is low. The water-holding capacity is about 2
inches per foot. Permeability is moderate in the subsoil.
Tillage is easy, but the soil compacts readily if it is tilled
when too wet.

The principal crops are cotton, alfalfa, grain sorghum,
silage sorghum, and small grain. Smaller acreages are
used for tame pasture and corn. Windbreaks are well suited
to these soils.

Alfalfa responds well to applications of phosphorus.
Cotton and sorghum respond to nitrogen.

This soil can be irrigated by a surface system of level
borders, graded borders, or furrows, and the irrigation
water can be carried by a system of pipelines or open,
lined ditches, The fields are short, and in many places
it is difficult to wet the root zone uniformly unless the
soils are bench leveled. Additional control structures are
needed to handle the flow of irrigation water safely.
Berms along benched soils need to be protected against
burrowing animals.

IRRIGATED CAPABILITY UNIT ITe-2

Karro loam, 1 to 3 percent slopes, is the only soil in
this capability unit. It oceurs on uplands. This is a deep,

friable, very strongly calcareous soil that has a moder-
ately permeable subsoil. It is susceptible to erosion. The
content of lime is high, and the soil aggregates are
unstable.

The natural fertility is fair, but the organic-matter
content is low. The water-holding capacity is about 2
inches per foot. Tillage is easy, but the soil compacts
readily if it is tilled when too wet.

The principal crops are cotton, alfalfa, grain, and
sorghum for silage. Sugar beets are also suitable. A
limited acreage is used for tame pasture, corn, and small
garain. Chlorosis is common because the soil has a high
content of calcinm. Crops respond well to additions of
organic matter, nitrogen, phosphorus, and iron.

This soil can be irrigated by a surface system of level
borders, graded borders, or furrows, and the irrigation
water can be carried by a system of pipelines or open,
lined ditches. The fields are short, and in many places
it is difficult to wet the root zone uniformly unless the
soils are bench leveled. Additional control structures are
needed to handle the flow of irrigation water safely.
Berms along benched soils need to be protected against
burrowing animals.

IRRIGATED CAPABILITY UNIT Ile-3

Anthony sandy loam, 0 to 1 percent slopes, is the only
soil in this capability unit. This is a deep, very friable
soil on river terraces. It is susceptible to erosion.

The organic-matter content is low. The water-holding
apacity is about 1.2 inches per foot. Permeability is
moderately rapid in the subsoil. Tillage is easy, and soil
compaction is not a problem.

The prineipal crops are cotton, alfalfa, grain sorghum,
and small grain. Seedlings are damaged or destroyed by
high winds in some years. Alfalfa responds to phos-
phorus. Row crops need both nitrogen and phosphorus.

Frequent applications of irrigation water are needed.
If the applications are too heavy, plant nutrients are
leached out. Generally, a sprinkler system of irrigation
controls erosion more effectively than a surface system,
and it results in smaller loss through evaporation. How-
ever, a surface system of level borders, graded borders,
or furrows can be used, and the irrigation water can be
carried by a system of pipelines or open ditches.

IRRIGATED CAPABILITY UNIT Ife—

Harkey sandy loam, 0 to 1 percent slopes, is the only
soil in this capability unit. This is a deep, very friable
soil on river terraces, The hazard of wind erosion is
moderate.

The natural fertility is moderate, and the organic-
matter content is low. The water-holding capacity is
about 1.2 inches per foot in the uppermost 6 to 16 inches
and about 2 inches per foot in the rest of the soil. Perme-
ability is moderate in the subsoil. Tillage is easy, and soil
compaction is not a problem.

The principal crops are cotton, alfalfa, grain sorghum,
silage sorghum, and small grain. Smaller acreages are
used for tame pasture and corn. Young seedlings are
damaged by high winds in some years. Windbreaks are
well suited to this soil.

Alfalfa responds well to applications of phosphorus.
Row crops respond to both nitrogen and phosphorus.



46

This soil can be irrigated by a surface system of level
borders, graded borders, or furrows, and the irrigation
water can be carried by a system of pipelines or open,
lined ditches.

IRRIGATED CAPABILITY UNIT Ils-1

This unit consists of deep, well-drained soils of the
Pima series. These soils occur on bottom lands and are
subject to periodic flooding. They are nearly level.
Their surface layer is silt loam or clay loam.

The natural fertility is high, but the organic-matter
content is medium. The water-holding capacity is about
2 inches per foot. Permeability is moderately slow in the
subsoil. Tillage is difficult; the soils are cloddy and are
easily compacted by machinery and livestock. Workabil-
ity can be improved by plowing in fall and leaving the
soils rough over the winter. The soils are relatively resist-
ant to wind erosion. )

The principal crops are cotton, alfalfa, grain sorghum,
silage sorghum, and small grain. Alfalfa responds to ap-
plications of phosphorus. Row crops and small grain
respond to both nitrogen and phosphorus.

These soils can be irrigated by a surface system of level
borders, graded borders, or furrows, and the irrigation
water can be carried by a system of pipelines or open
ditches. Too much irrigation water, however, damages
fine roots, and ponded water kills alfalfa if the water
stands more than 24 hours. Sprinkler systems are not well
suited to these soils, because the water evaporates too
fast and because the soils crust readily and the crust
retards seedling emergence.

IRRIGATED CAPABILITY UNIT Ils-2

This unit consists of deep, friable soils of the Harkey
and Reagan series. These soils occur on plains and low
river terraces. They have a surface layer of very fine
sandy loam or loam. They are strongly to very strongly
caleareous and are susceptible to slight erosion.

The natural fertility is high, but the organic-matter
content is low. The water-holding capacity is 2 inches per
foot. Permeability is moderate in the subsoil. Tillage is
easy, but the soils compact readily if they are tilled when
too wet.

These soils are better suited to crops than any others
in the survey Avea. The principal crops are cotton,
alfalfa, grain sorghum, silage sorghum, and small grain.
Smaller acreages arve used for sugar beets, tame pasture,
corn, pecans, and truck crops. Salt-tolerant crops should
be grown because the available irrigation water is saline.
Windbreaks arve well suited to these soils.

Alfalfa responds to applications of phosphorus. Cotton
and sorghum respond moderately well to nitrogen.

These soils can be irrigated by a surface system of level
borders, graded borders, or furrows, and the irrigation
water can be carried by a system of pipelines or open,
lined ditches.

IRRIGATED CAPABILITY UNIT IIs-13

Karro loam, 0 to 1 percent slopes, is the only soil in
this capability unit. It occurs on terraces. This is a deep,
friable, strongly calcareous soil. It is susceptible to ero-
sion. The lime content is high, and the soil aggregates
are unstable.

SOIL SURVEY

The natural fertility is fair, but the organic-matter
content is low. The water-holding capacity is about 2
inches per foot. Permeability is moderate in the subsoil.
The root zone is 36 to 60 inches thick. Tillage is easy, but
the soil compacts readily if it is tilled when too wet.

The principal crops are cotton, alfalfa, grain sorghum,
and silage sorghum. Sugar beets are also suitable.
Smaller acreages are used for tame pasture, corn, and
small grain. Chlorosis is common.

This soil can be irrigated by a surface system of level
borders, graded borders, or furrows, and the water can
be carried by a system of pipelines or open, lined ditches.
Leveling the soil helps to control waste of irrigation
water. Sprinkler systems are not well suited to these
soils, because the surface crusts and the crust retards
seedling emergence.

IRRIGATED CAPABILITY UNIT Ille-2

This unit consists of moderately deep, friable, upland
soils of the Atoka and Reeves series. These soils are
gently sloping and are susceptible to erosion. Their sur-
face layer is loam.

The natural fertility is high, but the organic-matter
content is low. The water-holding capacity is about 2
inches per foot. Permeability is moderate in the subsoil.
The effective root zone is 20 to 36 inches thick. Tillage is
easy when these soils are moist, but the soils compact
veadily if they are tilled when too wet. Cuts for land
leveling should not exceed one-fourth the depth to the
underlying hard layer.

The principal crops are alfalfa, cotton, sorghum, and
grain. Pecans are not suitable. Alfalfa responds well to
applications of phosphorus. Row crops respond well to
nitrogen.

These soils can be irrigated by a surface system of level
borders, graded borders, or furrows, and the irrigation
water can be carried by a system of pipelines or open
ditches. The fields are short, and in many places it is
difficult to wet the root zone uniformly unless the soils
are bench leveled. Additional control structures are
needed to handle the flow of irrigation water safely and
to control waste. Berms along benched soils need to be
protected against burrowing animals. Salt spots caused
by seepage develop in the Reeves soil unless irrigation
water 1s carefully managed.

IRRIGATED CAPABILITY UNIT Ills—6

This unit consists of deep to moderately deep, friable,
saline soils of the Karro, Pima, Reagan, and Reeves
series. These soils occur on flood plains, terraces, and
uplands. They are nearly level. Their surface layer is
loam or silt loam. The soil aggregates are unstable in
water. Seepage from adjacent uplands has brought about
a saline condition.

The natural fertility is moderate in the Karro soils,
but it is high in the rest of the soils. The organic-matter
content is low to moderately low. The water-holding
capacity is about 2 inches per foot. Permeability is mod-
erate to slow in the subsoil. The root zone of the Reeves
soil is 20 to 86 inches thick, but it extends to a depth of
40 inches or more in the rest of the soils. The soils are
cloddy when plowed, and preparation of the seedbed is
difficult. They compact readily when moist or wet.
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The principal crops arve cotton, alfalfa, and barley.
Tame pasture, sugar beets, and oats can be grown also.
Only salt-tolerant crops are suitable. Chlorosis 1s com-
mon: it persists in crops grown on the Karro soil, even
after leaching, because that soil has a high content of
lime.

These soils can be irrigated by a surface system of level
borders, graded borders, or furrows, and the irrigation
water can be carried by a system of open ditches or
pipelines. Good management of the irrigation water is
needed to leach salts ont of the soils.

IRRIGATED CAPABILITY UNIT Ils-14

This unit consists of moderately deep, friable, saline
soils of the Atoka, Iteeves, and Russler series. These soils
are loams underlain by gypsiferous material that restricts
the penetration of roots. They oceur on uplands and are
nearly level to gently undulating.

The natural fertility and the organic-matter content
are low. The water-holding eapacity is about 4 to 5
inches, Permeability is moderate in the subsoil. Tillage
is easy, but the soils compact readily if tilled when too
wel.

The principal crops are cotton, alfalfa, grain sorghum,
silage sorghum, and small grain. Sugar beets, barley, and
tame pasture can be grown also. Salt-tolerant erops are
better suited than other erops. Alfalfa and other legumes
generally respond to applications of phosphorus. Row
crops respond to nitrogen.

These soils are ftypically saline, and practices are
needed to prevent accumulation of salt and to keep the
salt content low. They can be irrvigated by a surface sys-
tem of level borders, graded borders, or furrows, and
the irrigation water can be carried by a system of pipe-
lines or open, lined ditches, In many places it is diflicult
to wet the root zone uniformly unless the soils are bench
leveled. Control structures are needed in many places to
check erosion and soil cutting by irrigation water.

IRRIGATED CAPABILITY UNIT IVs-1

Arno silty elay loam, 0 to 1 percent slopes, is the only
soil in this eapability unit. This is a deep, saline soil. It
oceurs on bottom lands along the Pecos River.

The organic-matter content is low. The water-holding
capacity is high. Permeability is slow in the subsoil. The
soil stays wet for long periods and is difficult to till. It
compacts readily.

The principal crops are alfalfa and cotton., Sugar beets
are also grown. Only salt-tolerant crops are suitable. Row
crops respond to applications of nitrogen and phospho-
rus. Girasses generally need nitrogen.

This soil can be irrigated by a surface system of level
borders, graded borders, or furrows, and the irrigation
water can be carried by a system of pipelines or open
ditches. Careful management of irrigation water is
needed to control the salt content of the soil. Ponded
water will kill fine roots if the water stands a long period
of time.

IRRIGATED CAPABILITY UNIT IVs-3
This unit consists of shallow, friable, upland soils of
the Reeves and Upton series, These soils consist of loam

or fine sandy loam underlain by hard caliche or gypsif-
erous material. They are nearly level to gently sloping.

The organic-matter content is low. The water-holding
capacity 1s low. The effective root zone is 10 to 20 inches
thick. Tillage is easy; soil compaction is not a serious
problem. Cuts for land leveling should not exceed one-
fourth the depth to the underlying hard layer.

Although small grain and cotton are grown, these soils
are better suited to tame pasture. Nitrogen and phospho-
rus are needed for row crops, and nitrogen is needed for
pasture plants.

Frequent, light applications of irrigation water are
needed. Generally, a sprinkler system is the most effective
method of irrigation. A sprinkler system does not neces-
sitate as much leveling as a surface system, nor does it
result in as much loss throngh evaporation. IHowever, a
surface system of level borders, graded borders, or fur-
rows can be used. Land leveling and lining of ditches are
needed to limit loss of water on the Upton soils,

Estimated yields of irrigated crops

The estimates of yields given in table 3 are averages
that can be expected over a period of years. These esti-
mates are based on the results of research and on infor-
mation obtained in interviews with farmers and other
informed persons. Soils used only for range are not listed
in the table. Some of the irrigated soils are not listed,
because the irrigated acreage is small.,

The table shows estimates under two levels of manage-
ment. The ficures in columns A represent yields that can
be expected under an average level of management.
Those in columns B represent yields that can be expected
under a moderately high level of management.

Under an average level of management, one or more
of the following is assumed-—

1. A conservation ecropping system is not followed.

2. Suitable crops are not planted at the proper time
or at the proper planting rates.

3. Fertilizer is not applied or is applied irregularly.

4. Crop residue is not properly managed.

5. The soils are tilled or grazed or crops are har-
vested when the soil is wet enough to compact
excessively.

6. Control of insect pests, plant diseases, and weeds
is inconsistent and not timely.

7. The length and slope of the irrigation run is
not correct for applying irrigation water.

8. TIrrigation water is not conserved.

9. TIrrigation is erratic and untimely.

10, THarvesting is not properly done or properly
timed.

Under a moderately high level of management, all of
the following are assumed—

1. Conservation cropping systems are followed that
include crops that produce a large amount of
residue and crops that improve the soil.

Suitable crop varieties are selected, and seed is
planted at the proper time and at the correct
rates.

3. The right kind of fertilizer is applied in proper

amounts and at the proper time.

o
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TasLe 3.—Estimated average yields per aere of principal irrigated crops under two levels of management

[Yields in eolumns A are to be expected under an average level of management; vields in eolumns B ean be obtained under a moderately
high level of management. Only the soils used to a significant extent for the specified crops are listed]

Cotton lint |

Silage |

Alfalfa Grain sorghum Barley Tame
sorghum | pasture
Soil iy o —. o
[ [
| &4 | B Al B A | B | oA B | A | B | & B
‘ Lb, | Lb. Tons | Tons Lh. ‘ Lh. Tons Tans Bu. Bu, A UMY AUMA
Anthony sandy loam, 0 to | percent slopes 750 | 1, 000 4 73,000 | 4,500 9 15 30 45 10 15
Arno silty elay loam, 0 to 1 pereent slopes. . | 600 | 1, 000 3 3 | 1,500 | 2,500 6 10 30 65 7 14
Atoka loam, 0 to 1 percent slopes__________ S00 | 1,300 4 6| 2,400 | 4, 100 | 10 16 | 35 70 S 16
Atoka loam, 1 to 3 perecent slopes_.________ ‘ 750 | 1, 200 ‘ 4 6 | 2,300 | 3, 800 9 15 35 70 8| 15
Harkey sandy loam, 0 to 1 pereent slopes. SO0 1, 300 4 6 2,400 | 4,100 | 10 16 33 70 b | 16
Harkey very fine sandy loam, 0 to 1 percent | i
Poslopes. o 1, 000 | 1, 650 5 5 3,500 | 6,500 12 20 43 | 90 | 10 | 20
Karro loam, 0 to 1 percent slopes__________ ‘ 850 | 1, 400 | 1 6 | 2,600 | 4, 500 10 14 40 80 | 9 | 17
Karro loam, 1 to 3 percent slopes________ S00 1, 350 | 1 3 | 2,400 | 4, 100 10 13 | 35 70 S 16
Karro loam, saline, 0 to 1 percent slopes___ 700 | 1, 150 3 5 1,200 | 2,000 4 5 30 65 : 7 14
Pima silt loam, 0 to 1 percent slopes______ | 1,000 | I, 650 5 S | 3,000 | 5,500 ! 12 20 45 90 10 20
Pima silt loam, saline, 0 to 1 pereent slopes_ 700 | 1, 150 4 6 1,500 | 2,500 6 10 30 65 7| 14
Pimaclay loam, gray variant, 0 to 1 pereent | | |
BlOPES oot s b nnn et A s A S A 900 | 1, 500 | 5 72,700 | 4,600 11 18 40 S0 9 15
Reagan loam, 0 to 1 percent slopes________| 1,000 | 1, 650 5 8 | 3,500 | 6,500 12 20 45 90 10 20
Reagan loam, 1 to 3 percent slopes_ ______ 950 | 1, 550 5 S 5,000 | 5,100 11 19 45 S5 10 | 19
Reagan loam, saline, 0 to 1 pereent slopes___ 700 | 1,150 | 1 6 | 1,500 | 2,500 6 10 30 65 7 14
Reeves loam, 0 to 1 percent slopes_________ 750 ‘ 1, 000 4 6 2,500 | 4, 000 10 16 35 70 S 15
Reeves loam, 1 to 3 pereent slopes_________ 700 900 i | 5 | 2,300 | 3,800 1] 15 35 65 8 14
Reeves loam, saline, 0 to | percent slopes._ G50 ‘ 1, 000 3 G 1,200 | 2,000 1 8 30 65 7 14
Reeves loam, shallow, 0 to 1 pereent slopes__ a50 825 3 4 1,500 | 2,500 6 10 30 65 5 10
Russler loam, 1 to 3 pereent slopes_________ 500 825 3 4 1,500 | 2,500 6 10 30 45 7 10
Upton soils, 0 to 1 percent slopes. - __ 500 | 825 | 3 4 | 1,500 | 2,500 6 10 30 45 b} 10
Upton soils, 1 to 3 percent slopes__________ 300 | 825 | 3 4 | 1,500 | 2, 500 6 10 30 45 D 10

1 A U.M. stands for animal-unit-month. The figures represent
(1,000 pounds live weight).

4. The soils are tilled carefully at the right time
and with the right kinds of implements so that
crop residue is utilized, weeds are controlled, and
excessive compaction is prevented.

5. Insect pests and plant diseases are controlled by
chemicals and proper management.

6. Length and slope of irrigation runs are suitable.

7. Irrigation water is applied in accordance with
erop needs and at proper times.

Crops are harvested at the proper times and with
equipment that is properly operated.

8.

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 in the Area and that
are adapted to the salinity of the soils. Yields higher
than the estimates given in columns B are not uncommon
in favorable seasons.

Management by Dryland Capability Units

This section gives information about the soils that
are placed in dryland capability units. Generally, these
soils are suitable only for native pasture and wildlife
habitat. Rainfall is not adequate for the establishment of
planted grasses. Severe wind erosion is common in the
“Deep Sand Country” east of the Pecos River. Some of the
soils can be used for cultivated crops if they are irrigated.

the number of months that 1 acre will provide grazing for 1 animal

DRYLAND CAPABILITY UNIT Vie-1

This unit consists of shallow to deep, well-drained,
nearly level to gently sloping soils of the Bippus, Dev,
Largo, and PPima series. These soils are medium textured
to moderately fine textured. They occur on narrow flood
plains and in swales throughout the Area. Unprotected
areas are flooded periodically, but in most places the de-
posits left by floodwaters are notf thick enough to dam-
age the vegetative cover. If the plant cover is seriously
depleted, the hazard of water erosion is severe.

The natural fertility is low to high. Runoft is slow to
rapid, and the water-holding capacity is low to high.
Permeability is moderate to moderately slow in the
subsoil.

These soils are suited to cultivation only if they are
irrigated and protected from flooding. They are not
suited to dryland farming, because rainfall is insufficient
and erratic. They are suitable for range and for wild-
life habitat. In the Artesian and Carlsbad areas, where
irrigation water is available, the Pima soils are irrigated.

The vegetation consists mainly of tobosa, alkali sac-
aton, vine-mesquite, and side-oats grama.

DRYLAND CAPABILITY UNIT ViIs-1

This unit consists of very shallow to deep, nearly level
to gently sloping soils of the Arno, Cottonwood, Harkey,
and Reeves series. These soils occur on bottom lands and
are subject to periodic flooding. They are moderately to
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strongly saline, and soluble salts are at or near the sur-
face 1 places. In some areas the water table fluctuates,
but it is usually below a depth of 6 feet.

These soils absorh water slowly, and permeability is
moderate to slow. The water-holding capacity ranges
from very low to high, but absorption of water by plants
is restricted by salinity. Runofl is slow to very slow.

These soils are not suited to dryland farming, because
of salinity and the low rainfall. They are suited to native
grasses and wildlife habitat. The vegetation consists
mainly of alkali sacaton, inland saltgrass, and salteedar.
Plant density is restricted by the salt.

DRYLAND CAPABILITY UNIT Vis-2

This unit consists of moderately deep and deep, nearly
level, saline soils of the Karro, Pima, Reagan, and Reeves
series, These soils oceur on terraces and uplands and in
swales. Seepage from nearby soils that contain gypsum
has brought about a saline condition, and soluble salts
are at or near the surface.

These soils absorh water at a slow to moderate rate,
and permeability is moderate to slow. The water-holding
capacity is high, but water is released to plants slowly.
Runoff is slow.

Most areas are used for irrigated crops if water is
available. The soils are not suited fo dryland farming,
because of their moderate to strong salinity and the low
rainfall. They are used for native grasses and wildlife
habitat. The vegetation consists mainly of alkali sacaton
and four-wing saltbush.

DRYLAND CAPABILITY UNIT VIs3

This capability unit consists of moderately deep, me-
dium-textured and moderately fine textured soils of the
Atoka, Reeves, and Russler series. These soils occur on
uplands. They are nearly level to gently sloping.

These soils absorb water slowly, and permeability is
moderately slow. The water-holding capacity is low to
moderate: water is released to plants slowly. Runoff is
slow to medium.

Some of the areas are used for irrigated crops. The
soils are not suited to dryfarming, because rainfall is
low and undependable. They are used for native pasture
and wildlife habitat. The vegetation consists mainly of
alkali sacaton, tobosa, burrograss, vine-mesquite, and
mesquite.

DRYLAND CAPABILITY UNIT VIs—

This capability unit consists of deep, friable, well-
drained soils of the Harkey, Largo, Pima, Reagan, and
Stegall series. These soils occur on uplands, mainly in
the central and northwestern parts of the survey Area.
They are strongly to very strongly caleareous and nearly
level to gently sloping. Their surface layer and subsoil
are medium textured to moderately fine textured.

Generally, these soils are uneroded or only slightly
eroded, but the Largo soils erode readily if the plant
cover is lost.

The natural fertility is high, and the soils are easily
penetrated by roots, air, and water. The water-holding
capacity is high. Permeability and the intake rate are
moderate. Runoff is slow.
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These soils are not suited to dryland farming, because
rainfall is insufficient and erratic. They are used for
native pasture and produce fairly high yields of forage
in years when rainfall is favorable. Antelope inhabit
these areas, and fencing makes herd management pos-
sible. Doves and other birds find suitable habitat. The
vegetation consists mainly of black grama, blue grama,
vine-mesquite, tobosa, burrograss, and broom snakeweed.
Reestablishment of vegetation is difficult, once the plant
cover is lost, because rainfall is low and undependable.

DRYLAND CAPABILITY UNIT VIIe-1

This unit consists of deep, sandy soils of the Anthony,
Berino, Likes, Pajarito, and Wink series, and of Dune
land. These soils occur on uplands and terraces in the
eastern part of the survey Area. They are nearly level
to gently sloping. These soils are subject to severe wind
erosion 1f the vegetative cover is not maintained.

About. 3 percent of the acreage has been severely
eroded by wind. The sandy surface has been stripped
and the sand deposited in dunes 3 to 6 feet high. The
dunes are somewhat stabilized by woody plants, mainly
mesquite, around which they have formed. The areas
between dunes are nearly bare of vegetation. The dunes
absorb moisture rapidly, but runoff occurs between dunes
in places. During windstorms, the blowing sand ents off
and buries seedlings, and natural revegetation of se-
verely eroded areas is difficult and slow.

The water-holding capacity is very low to moderate. Tt
varies widely in severely eroded areas.

These soils are not suited to dryland farming, because
they are sandy and rainfall is low and undependable.
They are suitable for native pasture and wildlife habi-
tat. The vegetation consists mainly of little bluestem,
sand bluestem, sand dropseed, sand sagebrush, Havard
oak, and mesquite. The plant cover is sparse, and the pro-
duction of usable forage is limited in most years.

These soils must be constantly protected from over-
grazing. Most conservation practices would fail without
careful planning and management.

DRYLAND CAPABILITY UNIT VIIe-2

This unit consists of very shallow to deep, noncalcare-
ous to strongly calcareous soils of the Anthony, Berino,
Cacique, Harkey, Karro, Mobeetie, Reeves, Simona, and
Tonuco series. These =oils are moderately coarse textured
to medium textured. They occur on uplands and terraces
throughout the central, southeastern, and northeastern
parts of the survey Area. They are nearly level to gently
sloping.

About 2 percent of the acreage has been severely
eroded by wind. The sandy surface has been stripped and
the sand deposited in dunes 3 to 6 feet high. The dunes
are somewhat stabilized by woody plants, mainly mes-
quite, around which they have formed. The areas between
t‘unes are nearly bare of vegetation. The dunes absorb
moisture very rapidly, but runoff occurs between dunes
in places. During windstorms, the blowing sand euts off
and buries seedlings, and natural revegetation of severely
eroded areas is difficult and slow.

The water-holding capacity ranges from moderately
high to very low. It varies widely in severely eroded
areas.
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These soils are not suited to dryland farming, because
the rainfall is low and undependable. They are suitable
for native pasture and wildlife habitat. The vegetation
consists mainly of black grama, side-oats grama, little
bluestem, sand dropseed, broom snakeweed, and mesquite.
The plant cover is sparse, and the production of usable
forage is limited in most years,

These soils must be constantly protected from over-
grazing. Careful planning and design of conservation
structures are needed.

DRYLAND CAPABILITY UNIT VIIe-3

This unit consists of Kermit and Derino fine sands, 0
to 3 percent slopes. These are deep, coarse-textured,
undulating soils that are droughty and erodible. They
oceur on uplands in the castern part of the survey Arvea.

These soils are subject to severe wind erosion if they are
not protected by adequate plant cover. The soils absorh
all the precipitation that falls, and there is no runofl.
Permeability is very rapid to moderately slow. The
water-holding capacity is low to moderate. The natural
fertility and the organic-matter content ave low.

These soils are not suitable for dryland farming,
beeause rainfall is low and undependable and the texture
of the soils is too coarse. They can be used for wildlife habi-
tat. The vegetation consists mainly of little bluestem,
plains bristlegrass, Indian ricegrass, sand dropseed, little
soaptree yucca, Havard oak, mesquite, and sand sage-
brush. Grasses should not be overgrazed. Conservation
structures are not feasible.

DRYLAND CAPABILITY UNIT VIis-1

This unit consists of medium-textured and moderately
coarse textured soils of the Kimbrough, Potter, Simona,
and Upton series. These soils occur on uplands, ridges,
side slopes, and plains. They are shallow to very shallow
over caliche and are nearly level to strongly sloping.

These soils have low to very low water-holding capac-
ity. They absorb moisture at a medium to rapid rate,
and permeability is moderate above the caliche. Runoft
is rapid when the soil is saturated. Wind and water ero-
sion are severe on overgrazed areas.

These soils are not suitable for dryland farming,
because they are shallow and droughty and rainfall is
insuflicient. They are suitable for native pasture and
wildlife habitat. The vegetation consists mainly of black
grama, plains bristlegrass, creosotebush, fluffgrass, burro-
grass, mesquite, and tarbush. Conservation practices are
diflicult.

DRYLAND CAPABILITY UNIT VIis-2

This capability unit consists of Gypsum land, which
oceurs as steep, nearly barren breaks leading to drainage-
ways in the central and southwestern parts of the survey
Area. The soil material is very shallow. The surface layer
is generally not more than 2 inches thick over soft gyp-
sum. It crusts readily upon wetting and drying, and the
crust somewhat restricts water intake and root penetra-
tion. Runoff is rapid. This land type is droughty and is
easily eroded by wind and water. Reestablishment of
vegetation is extremely difficult, once the plant cover is
lost, because of the salt content, shallowness, and insuffi-
cient rainfall.

This land type is suited to native grasses. The vegeta-
tion consists of very sparse stands of gyp grama, alkali
sacaton, soaptree yucea, gyp grass, and coldenia. Only
a few kinds of wildlife find habitat.

At present, Gypsum land is not being used commer-
cially as a source of gypsum, but future development may
be feasible.

DRYLAND CAPABILITY UNIT VIIs-3

This unit consists of medinm-textured, upland soils of
the Cottonwood series, and of Gypsum land. These soils
generally oceur east of the Pecos River and south of the
Black River. They are very shallow over gypsiferous
material and are nearly level to gently sloping.

The surface layer erusts readily upon wetting and dry-
ing, and the crust partly restricts water intake and root
penetration. Runofl is medium to rapid. The erosion
hazard is severe. The water-holding capacity is very low.

These soils are not suitable for dryland farming,
because of droughtiness, salt content, and insuflicient
rainfall. They can be used for native grasses and for
wildlife habitat. The vegetation consists mainly of gyp
erama, black grama, three-awn, tobosa, fluffgrass, yucca,
and coldenia. The soils must be protected from overgraz-
ing and trampling because reestablishment of vegetation
is extremely difficult once the plant cover is lost. Con-
servation structures are not feasible, because the soils are
shallow over gypsiferous material.

At present, Gypsum land is not being used commercially
as a source of gypsum, but future development may be
feasible.

DRYLAND CAPABILITY UNIT VIIs—4

This capability unit consists of Stony and Rough broken
land and the Stony land of the Largo-Stony land complex.
The soil material is very shallow to shallow. The water-
holding capacity is very low.

These areas can be used for production of native
grasses, Most provide suitable habitat for wildlife. The
vegetation is sparse, and careful management is needed
to prevent overgrazing. Reestablishment of vegetation is
extremely diflicult because the areas are steep and rain-
fall is low and erratic.

DRYLAND CAPABILITY UNIT VIIs—5

This unit consists of shallow to very shallow, stony
and rocky soils of the Ector series, and of Limestone rock
land. Tt oceurs as nearly level to very steep areas on hill-
sides and mountain slopes, generally in the western part
of the survey Area. The soils are medinm textured.

The water-holding capacity is very low to low. The
soils absorb water at a medium rate, and permeability is
moderate. The surface rock and the plant cover lelp to
keep runoft and erosion to a minimum, but runoft is rapid
and erosion severe if the plant cover is serionsly depleted
by overgrazing or trampling.

These soils are not suitable for dryland farming, but
they can be used for native grasses, and they provide
suitable habitat for wildlife. The vegetation consists
mainly of black grama, blue grama, beargrass, tobosa,
creosotebush, sotol, agave, broom snakeweed, and yucca.
Conservation structures are difficult to establish because
the soil material is shallow, stony, and rocky.
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DRYLAND CAPABILITY UNIT VIIle-1
This capability unit is made up of Active dune land,
which consists of wind-drifted sands that shift about
and blow freely with the wind. The sands accumulate
into large dunes. These dunes occur in the eastern part
of the survey Area. There are a few seattered clumps of
orass and annuals, and here and there, mesquite and sand
sage. Some kinds of wildlife find habitat. The areas may

have some value for recreational purposes.

DRYLAND CAPABILITY UNIT VIIs-1

This eapability unit is made up of Rock land, which
consists of steep rock and barren parent material. This
jand type occurs in hilly and mountainous areas and on
breaks seattered throughout the survey Area. It is exten-
sive enst of the Pecos River.

Rock land is not suitable for grass or trees, but it is
used for wildlife habitat, recreation, water supply, and
esthetic purposes. There are a few clumps of grass,
yueea, and eactus, and scattered juniper trees that have
taken root in pockets of soil material in cracks in the
rock.

Use of the Soils for Range

About 97 percent of the Eddy Area is used for range.
The major livestock enterprises are grazing cattle, sheep,
or hoth. Most of the cattle ranches are in the eastern part
of the Area; the sheep ranches and the ranches where
both eattle and sheep ave raised are generally in the
western part.

Much of the land of this Area is in the public domain
and is administered by the Bureau of Land Management.
Leased rangeland makes up part of most ranches.
Range sites and condition classes

Range sites are distinetive kinds of rangeland with
different capabilities for producing native plants. Each
range site has a characteristic plant community and,
unless materially altered by physical deterioration,
retains its ability to reproduce this characteristic plant
community.

Range sites ave differentiated according either to dif-
ferences in the kinds of plants that make up the potential
plant community and the proportion of each kind or to
differences in total production of herbage when the com-
position of the plant community is essentially the same.
The differences in the kinds or amounts of vegetation
must be enough to necessitate some variation in manage-
ment, such as a different rate of stocking. Distinctions
between range sites ave not based on differences in soils
or climate, unless such differences result in differences in
the potential plant community.

Individual factors of the environment associated with
differences in potential vegetation include a water table
within the root zone and a saline condition. Differences
in soil texture, soil depth, or topographic position are
other factors that result in significant differences in plant
composition or in yields.

Range condition refers to the composition of the pres-
ent vegetation on a given site in relation to the compo-
sition of the potential vegetation. It is expressed in terms
of range condition classes. Four classes are defined, each
representing a degree of deterioration of the plant cover.

A site is in excellent condition if 76 to 100 percent of
the stand is of the same composition as the potential
stand. It is in good condition if the percentage is between
51 and 75, in fair condition if the percentage is between
26 and 50, and in poor condition if the percentage is
less than 25.

Under prolonged excessive grazing, the more palatable
plants are commonly replaced by less desirable plants.
Range plants are classified in three broad categories,
based on their response to grazing. These categories are
identified as decreasers, increasers, and invaders.

Decreasers are plants that decrease in relative abun-
dance under prolonged moderately heavy to heavy graz-
ing. These are mostly perennials that arve sought out by
livestock because they are the most palatable.

Inereasers are plants that normally increase in abun-
dance as the decreasers decline. Under continued grazing,
plants that increase at first may subsequently decrease.
The forage value of increaser plants ranges from high
to low. The low-value plants, which are less palatable to
livestock, tend to inerease more rapidly than the high-
value plants.

[nvaders are plants that become established only after
the more desirable vegetation has been depleted. They
are not part of the potential plant community for the
particular range site, but they may be normal compo-
nents of the potential plant community on other range
sites in the same general area.

For effective planning of range management, it is
necessary to know not only the present condition of the
range but the trend, that is, whether the condition is
improving or deteriorating. Signs of a trend toward
deterioration include the appearance of bare spots,
erusting and compaction of the soil, erosion, the forma-
tion of hummocks, a decline in vigor and a reduction in
the proportion of the better range plants, and invasion
by plants not native to the site. Signs of a trend toward
improvement include the presence in the stand of seed-
lings and plants of different ages, an improvement in the
vigor of the better range plants and an increase in the
proportion of such plants in the stand, and a decrease in
the proportion of invaders.

Descriptions of range sites

The soils of the Eddy Area are grouped into 13 range
sites, which are described in the following pages. The soil
series represented are named in the deseription of each
site, but this does not mean that all the soils of a given
series are in the site. The description of each range site
gives significant soil characteristies and qualities, lists the
principal range plants, and gives estimates of the average
annual production of grazable forage. The estimates are
based on air-dried samples.

To learn the range site for any given soil, refer to the
“Guide to Mapping Units.” Active dune land and Rock
land, which are miscellaneous land types, are not
assigned to a range site.

BOTTOMLAND RANGE SITE

This range site consists of nearly level to gently slop-
ing, shallow to deep soils of the Bippus, Dev, Largo,
Pima. and Stegall series. These soils are medium textured
and moderately fine textured. They have a moderately
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to high

permeable to slowly peunvul;la subsoil and low
and on

water-holding capacity. They oceur in swales
flood plains and are subject to periodic flooding.

The potential vegetation consists about 60 l)(‘l(‘l‘llt of
decreasers and 40 percent of inereasers. The decreasers
are sacaton, alkali sacaton, and  vine-mesquite. The
increasers are tobosa, blue grama, buffalograss, and mes-
quite. Invaders are burrograss and tamarisk.

The average annual production ranges from about 500
pounds per acre of air-dry grazable forage if the site is
m poor condition to about 2,000 pounds if the site is in
excellent condition.

CLAYEY RANGE SITE

This range site consists of gently sloping, moderately
deep to :luvp loamy soils of the Russler and Stegall
series. These soils are susceptible to water erosion. They
have a slowly permeable subsoil and high water-holding
capacity. The water-intake rate is slow.,

The potential vegetation consists about 50 to 60 per-
cent of decreasers and the rest of increasers. The decreas-
ers are alkali sacaton, blue grama, side-oats grama, and
vine- 1111-«,(11111(‘ The inereasers are tobosa, three-aw n, fluff-
grass, burrograss, and sand dropseed.

The average annual production ranges from about 300
pounds per acre of air-dry grazable forage if the site is
m poor condition to about 2,000 pounds if the site is in
excellent condition.

DEEP SAND RANGE SITE

This range site consists of nearly level to gently slop-
ing soils of the Anthony, Berino, Likes, I"lrulto, and
Wink series and of Dune land. These soils are deep sands.
The surface is billowy, except in low places, where it is
smooth. The water-intake rate is rapid, and there is no
runoff.

The potential vegetation consists 50 to 60 percent of
decreasers and 40 to 50 percent of increasers. The de-
creasers are mostly little blnestem, sand bluestem, black
grama, bush muhly, side-oats grama, and plains bristle-
grass. The inereasers are blue grama, hairy grama, sand
t]mpsvod three-awn, nwaqm(o. and Havard oak. The
common invaders are broom snakeweed and annnals.

The average annual production ranges from about 400
pounds per acre of air-dry grazable forage if the site is
in poor condition to about 2400 pounds if the site is in
excellent condition.

GYP FLATS RANGE SITE

This range site consists of nearly level to gently undu-
lating Cottonwood soils and Gypsum land. The soils have
a loamy surface layer. Gypsiferons material begins at
a depth of 1 to 10 inches, The water-intake rate is var-
iable, and the water-holding capacity is very low. Runoff
is moderate to rapid.

The potential vegetation is made up 60 percent of
decreasers and 40 percent of inereasers and invaders. The
most common decreasers are gyp grama, black grama,
and blue grama. The invaders include three-awn, tobosa,
fluffgrass, and yueca.

The average annual production ranges from 400 to
950 pounds per acre of air-dry grazable forage.

GYP HILLS RANGE SITE

This range site consists of Gypsum land, a land type
in which the soils are very shallow over gypsiferous
material. Outerops of the underlying material are
common.

The potential vegetation consists about T0 percent of
decreasers and 30 ])t‘l(‘ulf of increasers. About 10 percent
of the vegetation is woody species. The principal de-
creasers are gyvp grama, black grama, blue grama, alkali
sacaton, side-oats grama, soaptree yucea, and chamiza.
The principal increasers are gyp grass, coldenia, long-
leaf ephedra, and broom snakeweed. The principal
invaders are mesquite and creosotebush,

The average annual production ranges from about 100
pounds per acre of air-dry ar azable fomlfe if the site is
i poor condition fo about 350 to 700 pmmda if the site
is In excellent condition.

HILLS AND BREAKS RANGE SITE

This range site consists of Stony and Rough broken
land and of Stony land. These areas are generally steep,
but in places they are more nearly level and are dis-
sected by many stream channels.

The ]mtvllt}'l] vegetation consists about 50 percent of
decreasers, as much as 15 percent of woody species, and
the rest of increasers. The principal decreasers are black
grama, side-oats grama, blue grama, bush muhly, plains
bristlegrass, green needlegrass, and New Mexico feather-
erass. The principal increasers are tobosa, three-awn,
fluffgrass, eatelaw, sand dropseed, cactus, sacahuista, and
longleaf ephe{h'n. The invaders are mesquite, ereosote-
bush, and tarbush.

The average annual production ranges from about 200
pounds per acre of air-dry grazable fm.lgo if the site is in
poor condition to about 900 pounds if the site is in excel-
lent condition.

LIMESTONE HILLS RANGE SITE

This range site consists of very shallow to shallow,
stony Eector soils and Limestone rock land. The soils in
this range site are underlain by fractured limestone.
They are droughty, and runoff is rapid.

The potential vegetation consists approximately 75
percent of decreasers and 25 percent of increasers. The
decrensers are black grama, blue grama, side-oats grama,
bush muhly, hairvy erama, cane beardgrass, and Avrizona
cottontop. Wavyleaf oak and Ceanothus generally oceur
at the higher elevations. The increasers are healg rass,
tobosa, burrograss, ereosotebush, ring muhly, sotol, agave,
ocotillo, catelaw, and curly mesquite. About 15 percent
of the increasers are woody species. The invaders are
tarbush, snakeweed, mesquite, cholla, yucea, tumblegrass,
and fluffgrass.

The average annual production ranges from about
130 pounds per acre of air-dry grazable forage if the
site i3 in poor condition to about 2,500 pounds if the site
is in excellent condition.

LOAMY RANGE SITE
This range site consists of nearly level to gently slop-
ing soils of the Atoka, Harkey, Largo, Ron(r‘m. and
Reeves series. E xcept for the shailow phase of the Reeves
soil, which is 10 to 20 inches deep, these soils are gener-
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ally more than 20 inches deep. In many places the areas
are broken by swales or drainageways. The water-intake
rate is moderate, and the water- lm][]mlr capacity is mod-
erate to high. Runofl is likely after pzohmtfod or heavy
ltl“l"’:-

The potential vegetation consists 65 percent of decreas-
ers and the rest of inereasers. The most common
decreasers are black grama, blue grama, side-oats grama,
vine-mesquite, alkali sacaton, and bush muhly. The
increasers arve tobosa, buffalograss, burrograss, three-awn,
and sand dropseed. The most common invaders are broom
snakeweed and mesquite.

The average annual production ranges from about 250
pounds per acre of air-dry grazable forage if the site is
in poor condition to about 2,800 pounds if the site is in
excellent condition.

SANDY RANGE SITE

This range site consists of nearly level to gently undu-
lating or Iolllng soils of the Anthony, Berino, Cacique,
Harkey, IKarro, Mobeetie, Reeves, Simona, .md Tonuco
series. These soils are coarse textured to medium textured
and are more than 18 inches deep. They are droughty,
either because of low water-holding capacity or a high
content of lime.

The potential vegetation consists about 60 percent of
decreasers and 40 percent of inereasers and invaders. The
decreasers are black gl':lm:!. side-oats grama, little blue-
stem, blue grama, Javelina, and bush muhly. The
increasers are sand Illllll]\. sand dropseed, three-awn,
sand sage, and broom snakeweed. The invaders are mes-
quite, shinnery oak, and croton.

The average annnal production ranges from about 400
pounds per acre of air-dry grazable forage if the site is
in poor condition to about 2,500 pounds if the site is in
excellent condition.

SAND HILLS RANGE SITE

This range site consists of deep, sandy, gently undu-
lating to mll:nu- soils of the Kermit series. These soils
are llmu(rhl\ and very rapidly permeable. They occur
o ‘ll])hll(l‘a

The potential vegetation consists about 50 to 60 per-
cent of decreasers and 40 to 50 percent of increasers and
invaders. The principal decreasers are bush muhly, little
bluestem, black grama, sand bluestem, side-oats orama,
plains  brist le<f1(l~.- Indian ricegrass, and switchgrass.
The prine 1|m! increasers are blue grama, red lmwrr fnss,
Halls panicum, sand dropseed, tall clln]:wed sand muhi\.
mesquite, little soaptree yucea, Havard oak, sand sage-
brush, and ecatelaw mimosa. The invaders arve ]nnnm
snakeweed, ring muhly, and annuals.

The average annual production ranges from about 800
pounds per acre of air-dry grazable forage if the site is
in poor condition to about 3,000 pounds if the site is in
excellent condition,

SALT FLATS RANGE SITE

This range site consists of the saline phases of deep,
nearly Ie\'(-] soils of the Harkey, Karro, Pima, Reagan,
and Reeves series. These soils are normally well drained.
Most of the acreage is nsed for irrigated crops, and the
rest for pasture.
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The potential vegetation consists about 80 to 90 percent
of decreasers and the rest of increasers and invaders.
The decreasers are alkali sacaton, inland saltgrass, and
four-wing saltbush. The increasers are sedges. The prinei-
pal invaders are mesquite and annuals.

:

T'lhe average annual production ranges from about 300
pounds per acre of air-dry grazable forage if the site
15 in poor condition to about 2,200 poundb if the site is
in excellent condition.

SALTY BOTTOMLAND RANGE SITE

This range site consists of nearly level to gently slop-
ing soils Ui’ the Arno, ((111{}11\\(1011, and Iw('\vw series.
Except for the Cottonwood soil, which is shallow, these
soils are moderately deep to deep. They occur in valleys
and swales, and on river bottoms. They have a high
water table and are subjeet to flooding. The water-intake
rate ranges from moderately slow to slow, and the water-
holding capacity is high. The soils contain enough salt
to limit the vegetation to salt-tolerant plants.

The potential vegetation is made up about 60 to T0
percent of decreasers, including alkali sacaton, sacaton,
vine-mesquite, and chamiza. The rest of the vegetation
consists of increasers, such as saltgrass and salt sedges.
The most common invader is salteedar.

If moisture is adequate and there is a good grass cover,
the average annual production of air-dry gl.t/.ll)io forage
is as much as 4,000 pounds per acre, If invasion of salt-
cedar is severe, production of nsable forage is negligible.

SHALLOW RANGE SITE

This range site consists of very shallow and shallow
soils of the lumlumnrh. Potter, and U Ipton series, These
soils are underlain Ia.\ fractured, indurated caliche. Out-
crops of caliche are commaon.

The potential vegetation consists about 65 percent of
decreasers and the rest of increasers. As much as 10 per-
cent. of the vegetation is woody species, The principal
decreasers are black arama, bush muhly, side-oats grama,
blue grama, plains l:lhl]wrl ass, and hairy grama. The
increasers are 1‘1(-0‘-Utvlaualn. fluffgrass, ]m,ll\' tridens,
burrograss, broom snakeweed, and three-awn. The prinei-
pal invaders are mesquite and tarbush,

The average annual production ranges from about 200
pounds per acre of air-dry grazable lul.w'e if the site is
in poor condition to about l,aUU pounds if the site is in
excellent condition,

Use of the Soils for Wildlife®

Many species of wildlife find habitat in the Eddy Area.
Fish, reptiles, birds, and mammals are all represented.
There are both game species and nongame species. Impor-
tant game species include desert mule deer, antelope,
quail, phe.ts.mt, and Merriam’s turkey. These are dis-
cussed n the wildlife groups.

Nongame species include black-tailed jackrabbits, cot-
tontail rabbits, skunks, rock squirrels, chipmunks, r: avens,
and roadrunners. There are several kinds of hawks,
including Cooper’s sharp-shinned hawks, goshawks, red-
tailed hawks, and marsh hawks. Predators include coy-
wildlife

By Joux FARLEY, Soil  Conservation

Service.

specialist,
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otes, bobeats, gray foxes, ring-tailed cats, raccoons, and
badgers. Bald eagles and golden eagles have been sighted.

The amount of rainfall is an important factor in the
suitability of the soils for both wildlife and domestic
livestock. In this semiarid climate, there are more
drought years than wet years. If rainfall is relatively
high, palatable grasses are more plentiful and stay green
longer. Annual and perennial forbs are abundant. If
rainfall is low, range grasses and forbs are soon depleted.
Deer can subsist on browse the year around if other for-
age is lacking. Management can be directed toward use
of the soils for grazing domestic livestock only, or it can
be directed foward use of the soils for both domestic
livestock and wildlife. Fences and watering places are
useful tools for management of either.

Five wildlife groups, generally co-extensive with the
seven soil associations described in the section “General
Soil Map,” have been designated. Wildlife group 4 is
co-extensive with three associations. The discussions of
the groups give information on distribution of wildlife
in the Area and on the suitability of the soils for wildlife
habitat. These groupings can be useful in broad land-use
planning and in aecquisition of land for wildlife pro-
grams. They may also serve as a general guide for
making interpretations for use of local areas as wildlife
habitat.

WILDLIFE GROUP 1

This wildlife group is co-extensive with the Limestone
rock land-Ector association, which is in the western and
central parts of the survey Area, west of the Pecos River.
This soil association consists of rocky and stony soils of
hills and mountains, It makes up 511,000 acres, or about
20 percent of the Area. Most of the acreage is used for
native range for domestic livestock, About 50,000 acres
is taken up by the Carlsbad Caverns National Park. The
Park is used as a wildlife refuge, and domestic livestock
are excluded.

Desert mule deer, scaled quail, and mourning dove are
native to these soils. There ave a few black bear and
Merriam’s turkey along the western limits of the associa-
tion. 11k, although native to the State, are not believed
fo be native to the Kddy Area. They were introduced by
releasing a few animals in suitable areas. Signs of suc-
ceeding generations have been observed in recent years.
Efforts are being made to establish a population of
Turkish chukars as a game bird for hunters,

Deer inhabit these areas the year around. If rainfall is
not suflicient to produce a good cover of palatable
grasses, deer must compete with domestic livestock for
forage. They can subsist on browse the year around if the
more desirable forage has been depleted.

WILDLIFE GROUP 2

This wildlife group is co-extensive with the Reagan-
Upton soil association, which is generally west of the
Pecos River in the northwestern part of the survey Area
and on broad plains south of Carlsbad and north of the
Black River. This soil association consists of deep and
shallow, Joamy soils of valleys and plains. Tt makes up
more than 740,000 acres, or about 29 percent of the Area.
About 85 percent of this association is used for range.
The rest is irrigated cropland. The range provides suit-

able habitat for desert mule deer, pronghorn antelope,
scaled quail, and mourning dove.

Deer inhabit the wooded areas along narrow drainage-
ways. They venture away from the tree cover at night to
feed. They do not move great distances when the seasons
change, but they do roam from one place to another when
local showers green up the range or when domestic live-
stock deplete the range so much that they must compete
for the forage that deer prefer.

Although the habitat is favorable, the number of
pronghorn antelope in this association is limited. More
than other big-game species, antelope stay on their own
side of a fence. Stock fences of woven wire or barbed
wire interfere with their free movement and hold down
their population. Domestic livestock, particularly sheep,
compete with antelope for forage, especially if the range
is in deteriorating condition. Properly used eattle range,
however, can carry a herd of antelope, in addition to the
cattle, without deteriorating. Because they can be con-
trolled by fencing, antelope ean be kept in or out of an
area, and herd management is possible.

Mourning dove and scaled quail are to be found in the
Reagan-Upton association the year around. Both dove
and quail need open water, as well as food and cover.
Fields of small grain and grain sorghum are attractive to
these game birds and to field-feeding waterfowl as well.
The dove population is swelled each fall and winter by
migrating birds.

WILDLIFE GROUP 3

This wildlife group is co-extensive with the Reeves-
Gypsum land-Cottonwood soil association, which occurs
generally as arveas seattered throughout the central part
of the Area. This soil association consists of moderately
deep and very shallow, loamy soils of valleys and plains.
It makes up approximately 384,000 acres, or about 15
percent of the survey Area. About 70 percent of this
association is used for range. The rest is irrigated crop-
land. Productivity is low on these soils, and the potential
for habitat for game species of wildlife is low. Fairly
stable, but comparatively small, populations of scaled
quail, mourning dove, and antelope find habitats. Water-
fowl use the lakebeds when heavy rains produce enough
runoff to fill them for brief periods.

Much of the rangeland has deteriorated, and the plant
cover is dominantly creosotebush, tarbush, catclaw, gyp
grama, and gyp grass. After rain showers, the range
becomes temporarily productive of palatable annuals.
Antelope cannot follow the greening up of the range so
asily as domestic livestock, but their chances of finding
enongh forage are better in the larger pastures than in
the smaller ones. Wildlife species of greater mobility than
antelope, such as mourning dove and, to some extent,
scaled quail, are sighted in greater numbers in pastures
where rain showers have produced a crop of annuals.

The croplands, although nsed in a way similar to those
of wildlife group 2, are less productive, and the popula-
tions of game birds are smaller. Some of the croplands
provide a favorable habitat for waterfowl. Ducks are
attracted to fields where a seed crop, such as Japanese
millet, has been grown, then flooded in fall and winter
with 2 to 15 inches of water.
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WILDLIFE GROUP 4

This wildlife group is co-extensive with the Kim-
brough-Stegall, Kermit-Berino, and Simona-Pajarito soil
aqsucmtmnb, in the eastern part of the survey Area.
These associations are made up, respectively, of very
shallow and moderately deep, loamy soils of the plains;
of deep, sandy soils of the plains: and of shallow and
deep, calcareous, sandy soils of plains and valleys. They
occupy approximately 830,717 acres, or about 33 percent
of the Area.

This group has the largest variety of game species in
the survey Arvea. Moderate numbers of antelope range
over much of the acreage. Deer can be found in the
northeastern corner of the Area. Mourning dove can be
found throughout. Waterfowl use the many potholes and
lakebeds when they fill up with water after heavy rains.
There are a few lesser prairie chickens, ringneck pheas-
ants, and bobwhite quail.

Nearly all the soils of this wildlife group are sandy.
They are used as rangeland, The numbers and kinds of
wildlife that find a suitable habitat ave affected by the
intensity and distribution of grazing domestic livestock
and by the fencing and watering places that are neces-

sary for range umulnunult

Deer and [lll(‘:imull‘w can be found on the approximately
8,200 acres occupied by the Kimbrough-Stegall associa-
tion, in the northeastern corner of the survey Area.

Lesser prairie chickens can be found in areas of sand
dunes and hummocks, mainly in the southeastern corner
and in the north-central part of the wildlife group. The
vegetation is warm-season tall grasses and Havard oak.

Small numbers of quail can be found in the north-
central part of this wildlife group, far removed from the
croplands that are their normal habitat. The vegetation
consists of bluestem, grama, Indian ricegrass, common
winterfat, sand sagebrush, four-wing w]rlnv-h. mesquite,
perennial forbs, and annuals.

WILDLIFE GROUP 5

This wildlife group is co-extensive with the Arno-
ITarkey-Anthony association, which is on nearly level
flood plains of the Pecos River. This soil association con-
sists of deep, alluvial soils of bottom lands. It makes up
approximately 58,800 acres, or about 2 percent of the
Area. A small part of this association is used for irri-
gated crops, such as cotton, alfalfa, small grain, and a
small acreage of sngar beets. Yields are good on the ITar-
key soils, but poor to fair on the Arno soils. Most of the
acreage is in deteriorated range. The vegetation is mainly
‘l]]“:h sacaton, inland nnltnfch. and salteedar. A large
area south of Artesia, along the Pecos River, is in bog
or marsh. Part of this area has open water the year
around. The vegetation typically consists of ecattails,
sedges, rushes, seepwillow, tamarisk, alkali sacaton, giant
sacaton, bluejoint reedgrass, and common reed.

Much of the land along the Pecos River and its reser-
voirs, Lake 7'«[r-’\h]l.l'u, and Carlsbad Municipal Lake are
within this association. The Pecos River, which crosses
the survey Area from north to south, provides the only
ﬁa]nug grounds of any consequence in the Area, and the
major waterfowl refuges.

The fishing waters of the Pecos River waterways have
received considerable attention from the New Mexico
Department of Game and Fish. Fish populations have
been thoroughly studied, and management programs, pri-
marily concerned with improving the ratio of game fish
to rough fish, have been explored. These programs in-
clude trapping, use of chemicals to control the numbers
of unwanted fish, and stocking of game fish. The ratio of
rough fish (carp, river carpsucker, longnose gar, small-

mouthed buffalofish, gizzard shad, and suckers) has
remained about 19:1, by weight, over game fish

(largemouth bass, channel catfish, sunfish, flathead catfish,
and black bullheads).

The Department of Game and Fish is currently con-
sidering stocking walleyed pike and northern pike, which
are Ino‘lzl\ plml.mnw-. in an attempt to biologically con-
trol the fish population. These fish are well “established
as excellent game fish in the lakes and rivers of the
north-central part of the United States.

Ducks, geese, lesser sandhill cranes, and shore birds
winter on the waters and croplands of this association, as
well as on croplands of adjacent areas. The waterfowl
population begins to build in September with the arrival
of the blue-winged teal. It reaches its peak in Febrnary,
then fades away as the birds leave in March. Pintail,
mallard, gadwall, merganser, widgeon, and teal are the
imost numerous of the ducks.

This association is better suited to wildlife habitat
than others in the Eddy Area. Ducks, geese, eranes, and
other waterfowl arve attracted by the small grain and
other desirable food crops grown in the irrigated tracts
along the Pecos River. Ducks are especially attracted
if ]‘utro areas of their preferred food crops are grown,
then shallowly flooded from October to February. Such
areas provide good hunting if the shooting preserve is
properly managed.

This association also provides one of the best wintering
oromnds for mourning doves in New Mexico, The com-
bination of salteedar, open water, waste grains, naturally
oceurring seeds, and the relatively mild winter weather
suits these birds, and they come in large numbers,

Scaled quail, as well as a small population of pheasants,
can be found in these areas. The limited population of
pheasants was established several years ago by the New
Mexico Department of Game and Fish b\ stocking the
area around the Artesia bog. The I)v]:.‘utln(*ut operates
the State Game Bird Farm, north of Carlsbad and within
the boundaries of this association. In addition to provid-
ing exotic game birds for stocking trials, the farm prov ides
an interesting and educational wildlife facility for visitors.

Engineering Uses of the Soils*

Some soil properties are of special interest to engineers
Leeause they affeet the construction and maintenance of
roads, airports, building foundations, pipelines, drainage
systems, facilities for water storage, erosion control struc-
tures, sewage disposal systems, irrigation systems, and
u‘.l.ilml structures. Amnn;_: the soil properties most im-

*By Lvrner F. McDovear, area engineer, Soil Conservation
Service,
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portant to engineers are permeability, shear strength,
compaction, shrink-swell characteristics, water-holding
capacity, grain size, plasticity, and soil reaction. Also
important are topography, depth to bedrock or caliche,
and depth to the water table.

Much of the information in this section is presented in
tables. Only the data in table 6 are from actual labor-
atory tests. The estimates in table 4 and the interpreta-
tions in table 5 are based on comparisons of soils with
those tested. At many construction sites, major varia-
tions in soil characteristics occur within the depth of
the proposed excavation, and several kinds of soil oceur
within short distances. Specific laboratory data on engi-
neering properties of the soil at the site should be ob-
tained before planming detailed engineering work.

The characteristics of the soils in the Eddy Area are
described in detail in the section “Descriptions of the
Soils.” Those characteristics that affect engineering are
mterpreted in this section for engineers and others con-
cerned with use of soil as a construction material.

Information in this survey can be used to—

. Make preliminary estimates of the engineering
properties of soils for use in planning irrigation
systems and other agricultural systems.

Make preliminary evaluations that will aid in
selecting locations for highways, pipelines, un-
derground cables, railroads, and airports, and

Lo

in planning detailed investigations of the soils
at the selected locations.
3. Make studies that will aid in selecting and

developing sites for industrial, business, resi-
dential, and recreational uses.

4. Determine the suitability of the soils for cross-
country movement of vehicles and construetion
equipment.

5. Supplement information obtained from pub-
lished maps, reports, and aerial photographs,
for the purpose of making maps and reports
that can be used readily by engineers.

With the use of the soil map for identification, the
engineering interpretations reported here can be useful
for many purposes. It should be emphasized that they
do not eliminate the need for sampling and testing at
the site of specific engineering works involving heavy
loads or excavations deeper than the depths of layers
here reported. Even in these situations, the soil map is
useful for planning more detailed field investigations and
for suggesting the kinds of problems that may be ex-
pected.

Some of the terms used in this publication have a
special meaning to soil scientists and a different meaning
to engineers. The Glossary defines many such terms as
they are used in soil science.

Estimated properties of the soils

Table 4 gives some of the characteristics of the soils of
the Eddy Area that are significant in engineering. The
information in the table was based on data compiled for
the survey and on test data shown in table 6.

The three columns under the heading “Classification”
show soil texture as it is classified both by soil scientists
and by engineers.

The estimated percentages of soil material passing
sieves No. 4, No. 10, and No. 200 reflect the normal range
for the series. As the grain-size distribution of any soil
varies considerably, it should not be assumed that the
range shown in the table will be applicable to all samples
of a specified soil, nor that the engineering classification
will invariably be as shown.

The rates of permeability given in table 4 are based
on the movement of water through the soil in its undis-
turbed state. They were estimated by comparison with
soils of known permeability. Permeability is expressed
in terms of inches per hour.

Available moisture capacity, measured in inches per
inch of soil depth, is the approximate amount of capil-
lary water in the soil available for plant growth :1}10.1‘
all free water has drained away.

Reaction refers to the degree of acidity or alkalinity
of a soil, expressed in pIT values. A soil having a pIT
value of 7 is neutral in reaction. The pIT value gives an
indication of the corrosiveness of the soils and the pro-
tection mneeded for pipelines and other engineering
structures,

Salinity aflects not only the snitability of a soil for
crops, but also its stability when used as a construction
material and its corrosiveness to other materials. Esti-
mates of salinity are based on estimates of electrical
conductivity of saturated soil extract.

Shrink-swell potential is an indication of the volume
change to be expected when the moisture content of soil
material changes. In general, soils that have a high
shrink-swell potential present hazards to the mainte-
nance of engineering structures.

Some of the nearly level to gently sloping soils of the
Arno, Cottonwood, Ilarkey, Reeves, and Pima series
have a seasonal high water table. In some areas of these
soils, the water table fluctuates between depths of about
1 foot and 3 feet during the irrigation season or in years
when rainfall is above normal.

Periodic flooding ocenrs in swales and on the lower
parts of flood plains of soils of the Arno, Bippus, Cot-
tonwood, Dev, Harkey, Largo, Reeves, and Stegall series.
On soils other than those of the Arno, Pima, and Reeves
series, floodwaters seldom stand more than a few hours.
Flooded areas of these soils are sometimes under water
1 or 2 days, but serious damage is infrequent,
Engineering interpretations

Table 5 gives estimates of the suitability of the soils
for specified uses and lists soil properties that might
present hazards for such use. Generally, the soils of the
Eddy Area are not suitable as sources of sand and gravel,
but some areas of Dev and Ector soils yield gravelly
material suitable for crushing. Grassed or sodded water-
ways are not common in this Arvea, because rainfall is
too low to maintain a good plant cover and use of irriga-
tion water for this purpose is not economical,

The ratings of the soils as a source of topsoil are based
on use of the soil as topdressing on road slopes and dams.
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A good rating is given to a soil, such as Reagan loam,
that is fertile and tillable and generally not subject to
erosion.

The suitability of a soil for road f{ill depends largely
on the texture of the material and on its natural water
content. Compaction characteristics, erodibility, depth to
bedrock, and presence of coarse fragments within the
normal depth of road excavation are features that should
be considered. IMighly plastic soil material with high
natural water content is rated as poor. Soils that have
a high proportion of silt and fine sand are rated poor to
fair because they are difficult to compact, slow to revege-
tate, and easily eroded on steep embankments.

Suitability of the soils for disposal fields for septic
tanks and tile systems is shown in the table in terms of
the degree of limitation for such use. A rating of slight
indicates no unfavorable features. Characteristics and
qualities considered are permeability, ground-water level,
slope, overflow hazard, depth to impervious material, and
the possibility of polluting the water supply.

The entire profile was evaluated in making interpreta-
tions of the soils for use as highway locations. The
ratings are for undisturbed soil without artificial drain-
age. It was assumed that the surface soil would be
removed in construction for use as topsoil wherever
feasible. Significant factors considered are the content of
organic matter, salts, stones, and rock outcrops: the
depth to hard rock or caliche: the suitability of the soil
for embankments: the stability of the soil and the ease
of handling: the hazards of flooding and erosion; the
plasticity of the soils; and topography. Frost heave was
not. considered, because the soils seldom freeze.

Significant factors considered in rating the soils for
use in constructing dikes and levees are stability of the
soils when wet and their workability when used in
construetion.

The characteristics of the soils that affect suitability
for constructing farm ponds and irrigation reservoirs are
the amount of seepage to be e\[n»vful and the depth to
an inhibiting layer, such as bedrock, caliche, or gypsif-
erous material. The characteristics and tlll.l]ltlﬂ*n con-
sidered in determining suitability of the soils for
embankments are the same as those for dikes and levees.

The factors that affect irrigation are depth of tillable
soil, texture, intake rate, permeability, water-holding
capacity, soil reaction, and topography. The av "l][d])lllt\’
of suitable irrigation water is not considered. The char-
acteristics and qualities considered in determining suit-
ability of the soils for leveling and benching are the same
as those for irrigation.

The properties considered in rating the soils as to
their suitability for building immd itions are bearing
capacity, shrink-swell potenti: t]. and shear strength.

The ratings of suitability of the soils for ]npt,lmes is
based mainly on soil depth and rockiness and on the
content of salts,

The soils are classified in the table according to their
hydrologic group. These are groups of soils having simi-
lar rates of infiltration by water, even when wetted, and
similar rates of water transmission within the soil. There
are four hydrologic groups:
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Grour A consists of soils that have a high infiltration

rate even when thoroughly wetted, c]ne[ly deep, well-
drained to excessively “drained -;.md gravel, or both.
These soils have a high rate of water transmission and
a low runoff potenlmi

Grour B consists of soils that have a moderate infiltra-
tion rate when thoroughly wetted and that are chiefly
moderately deep to deep, moderately well drained to well
drained, and moderately fine textured to moderately coarse
textured. These soils have a moderate rate of water
transmission.

Grour C consists of soils that have a slow rate of infil-
tration when thoroughly wetted, chiefly soils that have
a layer that ]mlwden downward movement of water and
soils that are moderately fine textured to fine textured.
These soils have a slow rate of transmission.

Grour D consists of soils that have a very slow rate
of infiltration when thoroughly wetted, chiefly clay soils
that have a high q“ollmfr potential, soils that have a
permanently hltrh water table, soils that have a claypan
or clay Ll}f‘l at or near the surface, and shallow soils
over nearly impervious materials. These soils have a very
slow rate of water transmission.

Engineering test data

Table 6 gives data obtained by laboratory testing of
samples of selected soils of the Area. The soils tested
were sampled at several locations. The engineering char-
acteristics of a soil at a specific location are indicated by
these test data, but variations in properties can be ex-
pected at other locations. Iven for those soils sampled
in more than one location, the test data probably do not
show the maximum range in characteristics that affect
engineering.

Engineering classification systems

Two systems of classifying soils for engineering pur-
poses are in general use. Classification of the soils of
the Eddy Area according to both of these systems is
given in this survey.

The Unified system of soil classification was developed
by the Waterways Experiment Station, Corps of Engi-
neers (75). In this system, soil classification is based on
the identification of soils according to texture and plas-
ticity and their performance as construction material.
In the Unified system SW oand SP are ('le.m sands, SM
and SC are sands with fines of silt and clay, ML and CL
are silts and clays with low liquid limit, and MH and
CIT are silts and elays with high liquid limit. Tf soils are
on the borderline between two classifications, a joint
classification symbol is used, for example, MI-CI.

The system used by the \mmlmn Association of State
Highway Officials (AASITO) (2) is based on field per-
formance of soils in highways. In this system, soil mate-
rials are classified into seven principal groups, doslﬁn'ttml
A-1 through A-T7. The best materials for use in ]mrh\\'
subgrades (gm\ollv soils of high bearing mpflmh) ‘1r0
classified as A- 1, and the poorest (ch)ev soils having
low strength when wet) are classified A-7. The r lative
engineering values of the soils within each group are indi-
cated by group index numbers. Group indexes range from
0 for the best material to 20 for the poorest.
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TasLE 4.—[stimated properties

[Properties are not estimated for Dune land, Limestone rock land, Rock land, Stony and Rough

Classification
Depth to bedrocek, Depth .
Soil series and map symbols hard caliche, from
or gypsum surfuce USDA texture | Unified AASIHO
me—c == e —
Inches Tnehes
Active dune land: AD__________________ - More than 60, 0-60 | Finesand_.._________ . -____ --i =P A-3
Anthony: AE, Aa; Ahoo----oo o oo . . More than 60, 0-60 | Stratified sandy loam and SAL A-1 or A-2
I loamy sand.
Arno:  AH, Ak, An_ | AMore than 60. 0-14 | Silty clay loam_______________ | CL | A-6
(For Harkey part of AH and Ak, sce 14-60 | Silty elay_ .. i ] | A-T
Harkey series.) : | !
|
Afoka: A Aticewisscsencicsess | 20 to 36. 0-< [ 870157 £ TS S -] ML | - A-4
8-33 | Loam and light elay loam_____. CL | A-6
33 1 Hard, fractured caliche. [ |
| |
Berino: BA, BB, BD, BP__ .. _________. | Alore than 60. 0-17 | Loamy fine sand and fine sand_ | SM A-2
(For Pajarito part of BP, sce Pajarito 17-50 | Sundy elay loam . sSC A-6
series; the Dune land part of BD |
is too variable for relinble evalua-
tion.)
Bippus_ - More than 60, 0-48 | Silty elay loam and clay lrmm___| CL | A6
48 | Weakly eemented ealiche. [
Cacique: ChAicccccoccaccocaizasoszannaa 12 to 36. 0-17 | Loamy sand and sandy loam____ SM A-2
17-24 | Sandy clay loam_______________| 8C A-6
24 | Indurated, fractured caliche,
Cotlonwood:: C©R-co o s mmus s Soft to hard gyp- 0-9 | Loam.__ . | ML-CL | A-4
(For Reeves part of CR, see Reeves sum below a 0 Gypsum. [
series.) depth of 9 I
inches,
Doy  DPceee e e e e e m | DOPE tHAD B0, 0-15 | Gravellyloam_______._________ GM ‘ A-1 or A-2
(For Pima part of DP, see Pima 15-60 | Very gravelly loam__ . LGP | A-1
series.) |
Ector: EC, EE, ER._—oe 1 to 18, 0-6 Btony-logte ooy s arers s | SMI-ML | A-4
(For l{(.a;.,.m part. of ER, sce I{m;.‘ in 6 Limestone bedrock.
series.) ‘
Gypsum land: GA, GC, GR, Gs_______ .| Soft or hard oyp- 0-19 | Gypsiferous earth_________ | ML A4
(For Cottonwood part of GC and Gs, sum at a depth 19 | Gypsum. |
see Cottonwood series; for Reeves of 0 to 10
part of GR, see Reeves series)) inches. |
Haley HE, HRecnmamcsnmmcgmnmnaa- More than 60. 0-87 | Very fine sandy loam, loam, ML A
and silt loam. ‘
Karro: KA, KL, Kr, Ku, Kv____________| More than 60. 0-20 | Loam_.__.__._- S ---| ML-CL A-4
2460 Clayloanm:iccoczvooa oo | {GL A-G
Kermity: KMo s cosiasasia=s2| More than 60: 0-60  Finesand______________ .| SP-SM A-3
(For Berino part of KM, see Berino
series.)
Kimbrough: KO, KS, KT_______ _______ 2 to 15, 09 | Loam_.—.____ | ML A4
(For Stegall part of KS and KT, see 09 | Caliche.
Stegall series,)
Linngds: LA LG LN e —_____ More than 60. 0-65  Stratified loam and silt loam___ | ML-CL. | A-4
(The ‘ﬂtml\ laned part of LN is too
variable for reliable evaluation.) |
|
Likes: LS:tccsiccciicimaiissonen—us More than 60. 0-60 | Loamy finesand____ ._I SM |! A-1
Mobeetie: MO____ | More than 60. 0-60 | Fine sandy loam____ | SM [ A-4
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broken land, and Stony land, because the soil material is too variable for reliable evaluation]

59

Percentage passing sieve— Eleetrieal
o Permea- Available conductivity
bility water Reaction (Ee X 10%)
No.4 | No. 10 No. 200 capacity Mmho.fem. at 25° €',
(4.7 mm.) | (2.0 mm.) | (0.074 mm.)
Inehes per inch
Inches per hour af soi pH
100 | 100 0-5 =>10.0 0.06-0. 08 | 6.6-7.3 0-1. 0
100 100 15-25 2.5-5. 0 0.10-0.12 | 7.4-7.8 0-1. 0
100 100 90-95 | 0.05-0.20 | 0.18-0.20 | 7.9-S 4 4. 0-8, 0
100 100 90-95 | 0.05-0.20 | 0.15-0.17 | 7.9-8 4 8. 0-12.0
100 100 60-75 0.8-2. 5 0.16-0.18 | 7.4-7.8 2.
| 100 100 70-80 0.8-2.5 0.17-0. 19 | 7.4-7.8 -2,
100 I 100 10-20 | 5.0-10. 0 0. 06-0. 0S8 | 6. 6-7.3 ~1.0
100 100 35-45 | 0.2-0.8 0.14-0.16 | 6.6-7.3 -4, {}
100 lr 100 85-95 | 0.2-0.8 0.18-0.20 | 7.4-58.4 0-4. 0
100 100 20-35 5. 0-10, 0 0.10-0.12 | 6. 6-7. 3 0-1. 0
100 100 35-50 | 0.8-2.5 0.14-0.16 | 6.6-7.3 0-4. 0
100 100 60-75 | 0.8-2.5 0.16-0. 18 | 6. 6-7.8 8. 0-15.0
35-75 30-70 15-20 | 0.8-2.5 0.11-0. 13 | 7.4-7.8 0-2.0
15-45 10-40 5-10 >10.0 0.06-0.08 |- _______ 0-1. 0
[
55-85 | 50-80 40-60 0.8-2. 5 0.11-0.13 | 7.4-7.8 0-4. 0
100 100 60-70 0.8-2. 5 0.16-0. 18 | 6. 6-7.8 >15.0
|
100 100 60-75 0.8-2.5 0.17-0. 19 | 7.4-7. 8 2.0-12.0
100 100 60-75 0.8-2. 5 0.16-0.18 | 7.9-8. 4 4. 0-10. 0
100 100 T0-80 0.8-2. 5 0.18-0.20 | 7.9-8. 4 8. 0-15.0
100 100 5-10 >10.0 0. 06-0. 08 | 6. 6-7.3 0-1.0
95~100 090-95 50-65 0.8-2. 5 0. 16-0. 18 | 6. 6-7. 8 0-4. 0
100 100 60-70 0.8-2. 5 0.17-0.19 | 7.4-7.8 0-4. 0
98 97 10-20 5-10.0 | 0.08-0.10 | 6.6-7.8 0-1. 0
100 100 40-50 2.5-5.0 0.13-0.15 | 7.4-8.4 0-1. 0

Corrosivity Shrink-swell

(Untreated potential

steel pipe)
LOWsssssnsaas Low.
Liowe oo oo Low.
High__________| Moderate.
High_ _________ High.
Moderate._____ .| Low to moderate.
Moderate...__ | Moderate.
LW cvocsoozs Low.
Moderate_______| Moderate.
Moderate.___ . _| Moderate.
17, - S Low.
Moderate___.___| Moderate.
High___________| Low to moderate.
Moderate._... .| Low.

OWo oo Low.

Moderate_____ | Low.
Highs ooocooo Low.
Moderate to Low.

high.
High' ... ... Moderate.
B i st Moderate.
BOW v s Low.
Moderate.______| Low.
Moderate_____ | Low to moderate,
oW e e Low.
hoW-cozsisszis Low.
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Depth to bedrock,

Pajarito: PA, PD____
(The Dune land part of PD is too
variable for relinble evaluations.)
PM, Pe, Pn,

Pima: P¥.--

|

Potter: PS___ g

(For Simona pll"l of PS, sce Simona
series.)

Reagan:
RA, RE, Re, Rd__ .
(For Uptmt part of RE,
series.)

Rf___.

“see .[-T[_).L(;ll .

Reeves:
RG, RM, Rl Rn, Rt____
(P or ng w part of RM, see l{vug n
series; for Gypsum land part of
RG, wo Civpsum land.)

Rr__ Sl . R e

Russler: RS, RU, Rv___
(For Ketor part of RU,
series.)

see letor

Simona: SA, SG, SM, SN__ .
(For Blppm part of SM, see Blppm |
series; for Wink part of SN, see
Wink series.)

Stegall -

Tonueo: TC, TF, TN, TO :
(For Berino part of TO, see
series.)

Upton: UG, UR, US, Uo, Up, Ut_. .

(For l{mg i part of UR, see H(-.x; m
series; for Simona part of US, see
Simona series.)

WKL ..

Berino

Wink:

SOIL SURVEY

TasLe 4.—FEstimated properties

hard caliche,
or gypsim

Inches

More than 60.

- More than 60,

2 to 12,

More than 60).

More than 60,

Soft or hard
gvpsum at a
depth of 10 to
36 inches.

Soft or hard
gypsum at a
depth of 20 to
36 inches.

Soft or hard
gypsum at a
depth of 45
inches or more,

10 to 24,

18 to 40.

6 to 20,

2 'to 20.

_ More than 61),

Classification

Depth | R
from
surface USDA texture Unified
Inches . .
0-60 | Loamy fine sand and fine sandy | SM
loam.
0-60  Silt loam to silty elay loam_ CL
|
0-10 | Gravelly loam____ SM
10 | Fractured, indurated ealiche.
[
| |
0-60 | Loam and light clay loam____ CL
0-60 | Loam and light elay loam___ CL
0-32 | Ileavy loam and light clay CL
~loam.
32 | Gypsum.
0-31 | Heavy loam and light elay CL
loam.
31 | Gypsum.
O-11 | Loam____ . .. ML-CL
11-52  Clay loam______ _-| CL
52 | Gypsiferous earths.
0-19 | Gravelly fine sandy loam __ -| SM
19 | Tndurated, fractured caliche.
|
0-22 | Clay loam and heavy elay | CL
loam.
22 | Indurated, fractured caliche.
0-15 | Loamy fine sand_ .| 8M
15 | Indurated, fractured ealic he. '
0-9 | Gravelly loam__ =M
9 Indurated, fractured caliche.
[
0-60 | Loamy fine sand and fine | SM

sandy loam.

AASIIO

A-1 or A-2

A-4 or A-6

A-4

A4 or A6

A-4

A-1 or A-2
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Pereentage passing sieve—

Electrical

- Permen- Available eonduetivity Corrosivity Shrink-swell
bility water Reaetion (Ee X 10%) (Untreated potential
No. 4 No. 10 No. 200 capacity Mmbo.Jem. at 25° C. steel pipe)
(4.7 mm.) | (2.0 mm.) | (0.074 mm.)
| : N | —— 1
| Inches per inch [
| Inehes per hour of xoil pil
| 100 100 | 20-30 5. 0-10.0 0. 13-0. 15 6. 6-7. 8 0-1. 0 Low____. -—--| Low.
100 100 S5-95 0. 2-0. 8 0. 18-0. 20 7.4-7.8 0-4. 0 Moderate______ | Moderate,
75-85H 75-85 20-30 0.8-25 0. 11-0. 13 7.4-7. 8 0-4. 0 Moderate______ | Low,
|
100 100 60-75 0825 0. 17-0. 19 7.4-8. 4 2.0-8.0 Moderate to Moderate.
high.
100 100 60-75 0.8-2.5 0.17-0. 19 7.4-8. 4 4. 0-15.0 | High_.__________| Moderate.
100 100 60-75 0.8-2 5 0. 17-0. 19 7.4-7.8 4. 0-80 High___ Moderate.
100 100 60-75 0.8-2.5 0. 17-0. 19 7.4-7.8 4.0-12,0 | High... | Moderate,
100 100 60-75 0.8-2. 5 0. 16-0. 18 7478 8 0-15. 0 | High Low.
100 100 70-80 0. 2-0. 8 0. 18-0. 20 7. 4-7. 8 8 0-15. 0 | High___ _ Moderate.
‘ |
| 100 | 100 40-50 2 .5-5.0 0. 09-0. 11 7.4-7. 8 0-1. 0 Low___.___ . Low.
|
| 100 100 70-50 0. 2-0. 8 0. 18-0.20 | 6.6-7.8 0-4. 0 ‘ Moderate.. | Moderate.
- |
100 100 15-25 3. 0-10. 0 0. 09-0. 11 6. 6-7. 3 0-1. 0 Loweozomo . Low.
75-85 75-85 20-30 0.8-2.5 0. 11-0. 13 7.4-7. 8 0-4, 0 Moderate_ . Low.
|
100 100 20-35 2.5-5.0 | 0.12-0. 14 7.4-7. 8 0-4. 0 Low tn Low
| moderate.
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5.—Engineering

| _—
Suitability as a source of — | Degree of limitation
Soil series and ) . o B | for disposal fields
map symbols ! for septic tanks
| Topsoil Road fill and tile systems
S | . I

Active dune land:  AD_| Poor: erodible; Good if soil Slight:  drifting

low fertility. binder is used. sand.

Anthony: AE, Aa, Ah__| Poor: sandy . Good_____________| Slight: features
favorable.

|
Arno:  AH, Ak, An.____| Poor: salty; Poor to very poor - Severe:  slow per-
(For Harkey part of | high clay meability; sub-
AH and Ak, see confent. jeet to flooding;
Harkey series.) fluctuating water
table in places.
|
Atoka: Ao, At _| Fair if fortilized . .| Poor to a depth of | Severe: caliche at
33 inches, good a depth of 33
below 335 inches.
inches; hard
| ealiche.
Berino: BA, BB, BD, POOF oo amas U Poor to fair. _____ Severe:  moderately
BP. | slow permeability;
(For Pajarito part of | soft ealiche at
BP, see Pajarito depth of 50
series; for Dune inches.
land part of BD,
see Dune land.) ;

3250 g 52 AP | Iair — _ Poor_ . Severe:  periodie
flooding; moder-
ately slow per-
meability.

Uneigret Chusse=ssau] PO s _ Good:  hard Severe:  hard

caliche at a caliche at a depth
depth of 24 of 24 inches.
| inches.
| |
Cottonwood: CR_____. | Poor: very shal- | Poor:  gypsifer- ‘ Severe:  erevieed
(For Reeves part of low to gypsifer- ous material at | material that may
CR, sce Reeves ons material, a depth of 4 to | allow pollution of
series.) 10 inches. wiater supply.
| |
Dev: DP___ . ___| Poor: gravel and | Fair: careful se- | Severe: periodic
(For Pima part of cobblestones leetion of site flooding.
DP, see Pima intermixed reguired.
series,) with soil
material.

Dune land__ . - ___ - Poor: sandy_ - ._! Very good._______ Slight:  moderate
permeability in
soil material
below the dune
sand.

Eetor: EC, EE, ER._.._| Poor: rock out- | Very good: Severe:  blasting

(For Reagan part of
ER, see Reagan
series.)

See footnote at end of table.

Crops.

limestone bed-
rock at a depth
of 1 to 18

| inches.

required below a
depth of 20
inches; danger of
contaminating
water supply
through creviees.

Highway loeation

Loose sand hinders
hauling; drifting
sand.

Loose sand hinders
hauling; exposcd
cmbankments are
highly crodible.

Subject to flooding;
unstable when
wet; high shrink-
swell potential.

Caliche at a depth
of 33 inches.

Features favorable __

Unstable; subject to
periodie flooding.

Sand dunes hinder
hanling: hard
caliche at a depth
of 24 inches.

Gypsiferous mate-
rial at o depth of
4 to 10 inches,

Subjeect to periodie
flooding; shifting
stream channels,

Loose, sandy ma-
terial that hinders
hauling.

Limestone bed-
rock at a depth
of 1 to 18 inches.

Dikes and levees

Not applicable_ _____

Unstable; erodible_

Unstable embank-
ment; subjeet to
cracking; difficult
to work.

Caliche at a depth
of 33 inches.

Sandiness of surface
material necessi-
tates mixing with
subsoil material.

Subject to eracking;
wide embank-
ment necessary.

Unstable, sandy
surface; shallow
to moderately
deep soils; undu-
lating topography.

Not applicable. .~
Features favorable __
Not applicable

Not applicable._____




interpretations

FFarm ponds and
cmbankments

Not applieable

Frodible; moderately
rapid permeability,

High water table in
places: subjeet to
flooding; highly
compressible; poor
stability.

Caliche substratum;

limited fill material,

Susceptible to piping ;
moderate seepage,
sandy, porons
surface,

Subject to ereking

Pervions material;
snseeptible 1o pip-
ing; slopes unstable
ulﬂv~~|!nahwﬂtwL

Not applicable

Girnvel and cobble-
stones mixed with
<oil material,

Not applicable

Not applieahle

MMS-TOH6—T1 D

Liriaation

Not applicable

vapid intake rate;
stiseeptible 1o wind
crosion; sprinkler
sy=tem desirable.

Slow mtake rate;
saline; level grade
necessary; =ubjeet

to periodic flooding.

Maoderately doep soil;
stioothing
HECEssary .

Rapid intake rate,
stoothing neces-
sary; suseeptible 1o
wind erosion.

=low intake rate:
level grade neees-
=ary; subjeet 1o
periodie flooding.

PRapid intake rate;
moderately low
wiater-holding -
paeity: shallow 10
moderately deep
‘[Iii.

Not applicable

Not applicable

Not applicable.

Not applicable.

EDDY AREA,

NEW

Leveling and benehing

Not applicable

Susecptible to wind
erosion: dunes.

Features fuvorable

Slope as meh as 5
pereent ; ealiche at
depth of 33 inches.

Soft ealiehe at o depth
of 50 inehes; highly
snseeptible 1o wind
Crosion.

Not applicable

Sandy, subjeet to

blowing: shallow to

moderately deep,

Not applieable =

Not applicable

Not applicable .

Not applicable

MEXICO

Foundations for
low buildings !

Giood suitability if
soil i= confined.

Giood suitability if
confined.

Poor bearing eapacity ;
high shrink-swell
potential; poor to
fair <hear strength;
suseeptible to
periodie flooding.

Iair to poor shear
strength; moderate
shrink-swell poten-
tial; poor 1o fair
hearing strength;
hard caliche at o
depth of 33 inelies,

Good bearing capavity

PPoor suitahility;
moderate <hrink-
=well potential,

Ciood =nitability;
hard calichie st o
depth of 24 inchies,

Poor shear =trengih
and bearing eapie-
ity.

Poor suitability ; =is-
ceptible to periodie
Nooding.

Ciood suitability if
<oil i= confined.

Good suitability
limestone hedroek

Pipelines

Deep, loose sand;
blowonts and
drifting sand.

Special treatment
necded for salts,

Caliche at a depth of
33 inches,

Featires favorable o

Perviodie flooding .~ _

Haed ealiche at o
depth of 24 inehes.

Special treatment
necded for gy psim
salts; varving hard-
nes=< of gyp=iferons
rocks,

Periodie flooding;
shifting =tream
channels,

Loose sand; hazard of
blowonts and drift-
ing =and.

Litne=tone bedroek at
adepth of 1o I8
inches.

63

Hydro-
logie

roup

A
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Suitability as a source of— Degree of limitation
Soil series and for disposal fields Highway loeation Dikes and levees
map symbols for septie tanks
Topsoil Road fill and tile systems
Gypsum land:  GA, Poor: little or no | Poor: Severe: creviced Gypsiferous Not applicable______
C, GR, Gs. soil. gypsiferous material that ma material; little
(For Cottonwood material. allow pollution o or no soil.
part of GC and water supply.
Gs, see Cotton-
wood series; for
Reeves part of GR,
sce Reeves series.)
Harkey: Ha, Hko_____ Fair to good if Poor to fair.______ Slight to moderate: | Features favorable__ | Features favorable__|
fertilized. moderate
permeability.
Karro: KA, KL, Kr, Fair in upper- PRIPL o cvw e Slight to moderate: Features favorable__ | Features favorable___
Ku, Kv. most 10 inches moderate
if fertilized. permeability.,
Kermit: KM_________ Poor: drifting Good if soil binder | Slight:  drifting Loose sand hinders Not applicable .
(FFor Berino part of | sand. is added, sand, hauling; drifting
KM, see Berino sand; embank-
series.) | ments highly
erodible when
exposed.
Kimbrough: KO, KS, | Fair in uppermost | Poor: surface is Severe:  fraetured Hard caliche at a Iard caliche at a
KT. 9 inches. good, but hard caliche at o depth depth of 9 inches. depth of 9 inches. |
{For Stegall part of caliche oceurs below 9 inches;
KS and KT, see below a depth | danger of pollu-
Stegall series.) | of Yinches. | tion. ‘
Largo: LA, LG, LN____| Poor to fair: Poor___ ________.. | Bevere:  the over- Overflow phase is Unstable; level grade '
(For Stony land part moderately slow flow phase is sub- subjecet to periodie necessary. |
of LN, see Stony | intake rate; jeet to flooding; flooding; exposed
land.) crodible. | moderate perme- cmbankments are ‘
ability. highly erodible. |
|
Likes: LS. -o_co———--| Poor: sandy..- Very good-...--== Slight:  gently Loose sand hinders Unstable; sandy
| sloping. hauling; embank- material; level
ments are highly grade and soil
| [ erodible. binder are neces-
| | sary.
Limestone roek land: Poor: rock ouf- Unsuitable ..~ | Not applicable_ .| Limestone bedrock Not applieable_
L, Crops. at or near the
surface; slopes
are more than 25
pereent.
Mobeetie: MO____.___| Poor: erodible___| Fair_________ ___ Slight:  gently Exposed embank- Unstable; subject 1o
sloping. ments are highly piping; level grade
[ erodible. and protective
soil binder are
. NEeCOSSAry.
Pajarito: PA, PD____. Poor: sandy_____ ' Good to a depth I Slight:  moderately | Loose sand hinders Unstable; sandy
(For Dune land part | | of 3 feet; fair rapid perme- hauling: drifting material; level
of PD, see Dune | below 3 feet. ability. sund; exposed em- grade and protec-
land.) | bankments are | tive soil binder are
| highly erodible. | necessary.

See footnote at end of table.
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Hydro-
Farm ponds and Irrigation Leveling and benching Foundations for Pipelines logic
embankments low buildings ! group

Not applicable________ Not applicable. _______ Not applicable________ Poor shear strength Special treatment C

and bearing needed for gypsum

capacity. salts; varying
hardness of
gyvpsiferous roecks.

Features favorable_ ____| If eultivated, the If cultivated, the Fair bearing capacity Features favorable_____| B
sandy loam type is sandy loam type is and shear
suseeptible to wind susceptible to wind strength.
erosion. Crosion.

Features favorable.____ Susceptible to Features favorable.____| Moderate bearing Special treatment B
crusting; high lime capacity. needed for gypsum
content. salts generally

below a depth of 3
feot.

Not applicable________ Not applieable________ Not applieable________ Good =uitability if Subjeet to blowouts____| A

soil is confined.

Not applicable_ . ____ __ Not applieable________ Not applicable_ _______ Good suitability; hard | Hard caliche at a D

caliche at a depth depth of 9 inches.
of 0 inches,

Unstable; good for Suseeptible to water Overflow phase is sus- Fair to poor bearing Features favorable.____| C

core material. erosion, ceptible to periodie capacity and shear
flooding. strength: low to
high shrink-swell
potential; overflow
| phase is susceptible
to periodie flooding.

Not applicable_ - ______ Rapid intake rate; Susceeptible to wind Good suitability if Features favorable_____| A
sprinkler system erosion. confined.
needed: susceptible
to wind erosion.

Not applicable_ . __ Not applicable________| Not applicable________ Good suitability; Limestone bedrock D

blasting required | ator near the sur-
for exeavations, | [ace; steep.
[
l :
Moderately pervious; Rapid intake rate; Not applicable_ . ____ Features favorable ___ | Features favorable_____ B
suscepfible to sprinkler system [
piping. needed; susceptible
to wind erosion, :
|
Not applicable____ Rapid intake rate; Very sandy; suseepti- Good suitability if | Features favorable_____ A

sprinkler system
needed; dune topog-
raphy; susceptible
to wind erosion.

ble to soil blowing,

confined.




Soil series and
map =vmbols

Pima:  PM, Pe, Pn, Py

Potter:  PS
(For Simona part of
PS, see Simona
series,)

Ieagan:
RA. RE, Rc Rd
(For Upton part of
RE, see Upton

=OTies, )

Ri.

[eeves:
RG, RM, RI, Rn.
(For Reagan part
of RM, see Rea-
Ein =eries; for
Covpsim Land
part of RG, see
Ciypsim land.)

Rt

Rt.

Rock land: RO _

tus=sler: RS RU, Ry
(For Ector part of
RU, see Fetor

SOFIes,)

Simona: SA S5G, SM,
(For Bippns part of
SM, see Bippus
series; for Wink
part of SN, see

Wink series.)

See footnote at end of tahle,

SOIL

Suitability o= a sonree of -

Topsoil

Fair to poor:
low intake
rates crodible.

Poor: gravelly

Fair if Tertilized

Poor: salty

Fair if fertilized

Poor: sulty

Fair if fertilized:
10 to 20 inches
thick.

L n=uitable

Poor:  gypsiferons
i(‘il;

|
Poor:  sandy_ .

[oad fill

Poor.

Giood: T
caliehe ot o
depthoof 10

inehes,

oy

Poor.

Poor_

ooy

Poor.

Poor to very poor

Fair in surface
layver; good at a
depth of 10 1o
24 inches be-
eanse material
1= hard ealiche,

SURVEY

Diegree of limitation
for disposal ficlds
for <eptie tanks
and tile systems

Severe:  periodie
flooding: moder-
ately slow perme-
ability,

Severe: fraetured
caliche below o
depth of 10
inches; danger of
well pollution.

Slight to moderate:
moderate perme-
.'l|li“l)'.

Severe: subjeet 1o
saturation beeanse
of seepge.

Severe:  gvpsiferons
material at o
depth of 20 1o 36
inches: ereviees
and =olution holes;
danger of polln-
tion.

Severe:  gypstiun at
a depth of 20 to
b mches; danger
of pollution of
water supply.

Severe.  gypsiferous
material at
depth of 10 10 20

inehies.

Not applicable

Severe:  moderately
slow permeability
ayvpsum below n
depth of 16 1o 48
inehes; erystalline
avpsi; danger
of pollution of
water supply,

Severe:  hard ea- |
liche below o depth |
of 10 to 24 inehes,

L Al - » . -
FasLe 5. Engineering

Hizhway loeation

Unstable material;
subjeet to periodie
Hooding.

Hard caliche at «
deprhoof 10 inehes,

Features Favorable

Subjeet to periodie
saturation beeause
of seepage.

Gypsiferous material
al g depth of 20
1o 36 inches,

Givpsum below a
depthe of 20 to 36
inelhes,

Civpsim at o depth
of 10 16 20 inehes.

Bedroek at or near
the surface; rough
broken to-
pography.

Unstable material,
gyp=iferous soil
material with gyp-
siferous, interbed-
ded elays at a
depth of 16 o 48
inehes.

[Tard caliche below «
depth of 10 to 24
inches,

Dikes and levees

Subjeet to eracking; |
wide embankment
I neeessary.

Not applieable _ _

Featnres favorable

Unstable: subjeer 1o
cracking.

Covpsiferous material
at e depth of 20
oo inches,

Lnstable: subjeel 1o
eracking,

Givpstin at o depth
of 10 to 20 inches.

Not applieable

Unstables level grades
and wide embank-
ments necessary.

Not applicable_ .
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Farm ponds and
embankments

Trrigation

Leveling and benching

Foundations for
low buildings *

Pipelines

Hydro-
logie
group

Subject to cracking;
some areas are sub-
ject to a high water
table.

Gypsum or soft ealiche
below a depth of 40
inches in places.

Unstable; dispersed___

Gypsiferons sub-
stratum.

Gypsum below a depth
of 20 to 36 inches.

Gypsum at a depth of
10 to 20 inches.

Not applicable_ _______

Not applicable________

Not applicable________

348-766—T71——86

Slow intake rate;
level grade needed;
subject to acenmu-
lation of salt.

Not applicable_ _______

Suseeptible to aceumu-
lation of salt.

Susceptible to accu-
mulation of salt.

Susceptible to aceumu-
lation of salt; gypsif-
erous material at a
depth of 20 to 36
inches.

Susceptible to aceumu-
lation of salt; gyp-
sum at a depth of 20
to 36 inchoes.

Suseeptible to accumn-
lation of salt; gvp-
sum at a depth of 10
to 20 inches.

Slow intake rate;
erusts easily; sus-
ceptible to water
erosion.

Not applicable________

Features favorable_____

Not applicable________

TFeatures favorable ____

Features favorable_____

Limitation on depth of
cuts,

Limitation on depth of
cuts.

Soil smoothing only;
gypsum at a depth
of 10 to 20 inches.

Not applicable_ . _____

Limitation on depth of
cuts; gypsiferous
soil.

Not applicable_ . _____

Fair to poor bearing
capacity and shear
strength; moderate
to high shrink-
swell potential.

Caliche at a depth of
10 inches.

Fair bearing eapacity
and shear strength;
low to high shrink-
swell potential.

Poor bearing capacity
and shear strength;
moderate shrink-
swell potential.

Poor to fair bearing
capacity and shear
strength; moderate
shrink-swell poten-
tial,

Poor bearing capacity
and shear strength;
moderate shrink-
swell potential; pe-
riodie overflow or
shrinkage.

Poor bearing eapacity
and shear strength.

Good suitability; blast-
ing required for
excavations.

Poor bearing capacity
and shear strength;
moderate to high
shr]ink-swel] poten-
tial.

Good suitability if
confined.

Periodic flooding;
oceasional high
water table in the
gray variant type;
speeial treatment
for salts needed in
saline phase.

Caliche at a depth of
10 inches.

Gypsum salts below o
depth of 40 inches
in places; special
treatment needed.

Special treatment
necded for salts.

Special treatment
necded for salts.

Special treatment
needed for salts.

Special treatment
needed for salts.

Blasting required to
bury exposed bed-
rock.

Special treatment
needed for salt be-
low a depth of 16 to
48 inches.

Ilard caliche below a
depth of 10 to 24
inches.

C

D

B

I3
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TaBLE 5.—FEngineering

Suitability as a source of— Degree of limitation
Soil series and for disposal fields Highway location Dikes and levees
map symbols tor septic tanks
Topsoil load fill and tile systems
=17 | P Fair:  erodible____| Poor to a depth of | Severe: mod- Unstable material; Subjeet to eracking;
22 inches; good crately slow per- subject to pe- wide embank-
below that meability; ea- riodie flooding; ment neecessary ;
depth beeause liche at a depth of hard ealiche at a caliche at a depth
material is hard about 22 inches; depth of 22 of 22 inches.
caliche. flooding; danger inches,
of pollution of
wells.
Stony and Rough Poor: gravel and | Poor.____________ Not applicable______ Rough broken land; | Not applicable. _____
broken land:  SR. stone mixed hard to soft
with soil ma- rocks; steep.
terial.
Stony land____________ Unsuitable.__.___..| Unsuitable________ | Not applicable_ _____ Bedrock at or near Not applicable_ .. ___
|

the surface; rough
broken topog-

raphy.
Tonuco: TC,TF, TN, TO_| Poor: sandy_____ Good: hard Severe:  fractured Iard caliche at a Not applicable______
(For Berino part of caliche below a caliche; danger depth of 6 to 14
TO, see Berino depth of 6 to of pollution of inches.
series.) 14 inches. wells.
Upton: UG, UR, US, Poor: shallow; Good: caliche Severe:  ealiche Hard ealiche at a Not applicable_ . ____
Uo, Up, Ut. gravelly, below a depth below a dcﬁth of |  depth of 2 to 20
(For Reagan part of 2 to 20 inches. 2 to 20 inches. inches,
R, see Reagan
series; for Simona
part of US, see
Simona series.)
Wink: WK_._____ ___ Poor: sandy; Fairo____________ Slight: features Loose sand hinders Unstable; erodible_ _
crodible. favorable. hauling; oceurs in

low places.

! Engineers and others should not apply specifie values to the estimates given for bearing eapacity of soils.
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Farm ponds and
embankments

Irrigation

Leveling and benching

Foundations for
low buildings !

Pipelines

ydro-
logie
group

Unstable; high shrink-
swell potential;
pervious sub-
stratum.

Not applicable.________

Moderately rapid per-
meability; erodible;
unstable.

Flooding; moderately
slow intake rate;
less than 22 inches
of soil over hard
ealiche.

Not applicable________

Not applicable_ . __

Generally not appli-
cable; land leveling
i= difficult.

Rapid intake rate; low
water-holding ea-
pacity; suseeptible
to wind erosion;
sprinkler system
necded.

Cuts should be less
than 6 inches deep.

Not applicable. . ...

Not applicable________

Not applieable_

Little or no eutting
is feasible, even on
deeper soils; narrow
benches.

Susceptible to wind
crosion: sandy.

Fair to poor bearing
capacity and shear
strength; moderate
to high shrink-swell
potential; suscep-
tible to periodie
flooding.

Not applicable_________
Good suitability;

blasting required
for excavations,

Hard ealiche at a
depth of 6 to 14
inches,

Good bearing capacity -

Good suitability if soil
is confined,

Periodie flooding; hard
caliche at a depth
of 22 to 48 inches.

Blasting necessary if
pipe is installed be-
neath the surface.

Hard rock at the
surface.

Tard ealiche at a
depth of 6 to 14
inches; sandy sur-
face,

Hard caliche at a

depth of 2 to 20
inches.

Features favorable_____

D

D

A-B
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TasLe 6.—Ingineering test data

[Tests performed by New Mexico State Highway Department, Materials and Testing Division, in accordance with standard procedures

of the American Association of State Highway Officials (AASHO)]

Mechanical analysis data ! |
, Classifieation
New Depth [ Plas-
Parent Mexico | from Percentage passing sieve— | Liquid ticity
Soil name and location material r(i{)ort surface ! limit | index
NGO,
3- | No.4 |No. 10/No. 40 |No. 200
in. (4.7 | (2.0 | (0.42 | (0.074 | AASHO | Unified 2
mm.) | mm,) | mm.) | mm.)
Berino fine sand: Inches Percent

1,100 feet 8. and Tolian 63-9480 | 0-17 || ____. 100 99 12 (*) *) A-2-4(0) | SP-SM

1,280 feet . of sand. A-6(1)
NW. corner of 63-9481 | 23-36 |- _____ 100 99 36 29 12 —2-4(0) | SC
see. 27, T. 17 §,, 63-9482 | 36-50 | _|oeeoo- 100 99 35 25 S sSC
R. 30 L.
|
Cottonwood loam: |

150 feet SE. of NW. | Gypsifer- S31980 1-5  |eomoo | 100 99 67 | 22 5| A-4(6) MI1~-CL
corner of NIV ous S31981 L rori i I (A N, 100 90 74| (3 ) A-4(8) ML
sec. 13, T. 23 8., residu- 531982 | 3660 |.ccoe|ocooo 100 97 67 19 A-4(6) ML
R. 27 E. um.

Gypsum land:

250 feet SE. of NW. | Gypsifer- S31986 | 0-19 |______|______ 100 97 83 ) * A-4(8) ML
corner of SWY ous resid-
see. 33, T. 23 S, uum,

R. 28 E.
Karro loam:

150 feet I8. and 750 Old alluvi- 831990 | 2-9 | _____|______ 100 98 7 22 7| A-4(7) ML-CL
feet S, of NW. um. S31991 9-25 100 99 08 06 73 26 11 | A-6(8) CL
corner of N5 531992 | 54-79 100 09 98 96 7 32 16 | A-6(S) CL
sec. 18, T. 24 8.,

R. 28 E.
Pajarito loamy fine
sand:

300 feet S. and 300 Alluvial 63-9477 | 09 |______|______ 100 09 30 ® %) A-2-4(0) | SM
feet W. of north and 63-9478 | 18-36 | .. ___|______ 100 97 31 * ® A-2-4(0) | SM
quarter corner, colian 63-0479 | 36-72 | 100 99 98 91 46 21 6 | A-4(2) SM-SC
see. 28, T. 17 S,, sandy
R. 31 L. material.

Reagan loam:

1,000 feet 8. and 100 | Old alluvi- | 831987 | 3-10 |_____.| _____ 100 99 64 21 5 | A-4(6) MI-CL
feet W. of NE. umn. 531988 | 23-38 |- coowa|ooiooo| . 100 78 26 9| A-4(8) CL
corner of NW4 $31989 | 63-87 |- _[______|______ 100 87 32 14 | A-6(10) | CL
SEM see. 30, T. 22
S, R, 27 E.

Reeves loam, shallow:

NIEMSWISWY sec. Old alluvi- 831983 | 3-8 |______|._.__. 100 99 62 20 6 | A-4(5) MI~-CL
15, T. 24 8, R. um. S31984 | 8-18 |______|______ 100 98 67 26 10 | A-4(6) CL
28 E. 831985 | 31-66 |.._.__|...___ 100 90 53 26 4| A-4(4) ML-CL

See footnotes at end of table,
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TaBLE 6.—Engineering test data—Continued

Mechanical analysis data !
Classification
New | Depth Plas-
Parent Mexico | from Percentage passing sieve— Liquid | tieity
Soil name and location material report | surface limit | index
No. |
3%- |No.4 ‘No. 10, No. 40 |No. 200
in. | (4.7 | (2.0 | (0.42 | (0.074 AASHO | Unified 2
| mm.) | mm.) | mm,) | mm.)
Inches Percent
Simona gravelly fine
sandy loam:
600 feet W. of SE. Eolian 63-0488 0-18 | *+82 78 76 75 42 *) ) A-4(1) SM
corner of SEY sand
sec. 35, T. 16 8., and old |
R. 29 E. alluvinm.
Upton gravelly sandy
oam:
SWY see. 31, T. 22 Old alluvi- 532240 | 0-6 578 67 60 56 37 21 5 | A-4(0) GM-GC
3., R. 28 K. um.
|

! Analysis according to AASHO Designation: T 88-57 (2).
Results by this procedure frequently differ somewhat from results
obtained by the soil survey procedure of the Soil Conservation
Service (SCS). In the AASHO procedure, the fine material is
analyzed by the hydrometer method, and the various grain-size
fractions are ealeulated on the basis of all the material, including
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 dinmeter is excluded
from ealculations of grain-size fractions, The mechanical analysis
data used in this table are not suitable for use in naming textural
classes for soil,

Formation and Classification
of the Soils

This section discusses the major factors of soil forma-
tion as they relate to the soils of the Eddy Area and
briefly explains the system of classifying soils into cate-
cories broader than the series. It also contains data ob-
taillle.d by physical and chemical analyses of eight selecied
soils.

Factors of Soil Formation

The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical com-
position of the parent material; (2) the climate under
which the soil material accumulated and has existed
since acenmulation; (3) the relief, or lay of the land; (4)
the plant and animal life on and in the soil; and (5) the
length of time these forces have been active.

Climate and vegetation are the active factors of soil
genesis. They act on the parent material that has accu-
mulated through the weathering of rocks and slowly
change it into a natural body with genetically related
horizons. The effects of climate and vegetation ave con-
ditioned by relief. The parent material also affects the
kind of profile that can be formed and, in extreme 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 regarding the

? Soil Conservation Service and Bureau of Public Roads have
agreed to consider that all soils having plasticity indexes within
two points of the A-line are to be given a borderline classifieation.
An example of a borderline classification so obtained is SP-=SM.

# Nonplastie.

* 100 perecent passed the 2-inch sieve, 96 percent passed the 14-
inch sieve, 90 percent passed the 1-inch sieve, and 88 percent passed
the #i-inch sieve.

5 100 percent passed the 2-inch sieve, 99 percent passed the 1%-
inch sieve, 94 percent passed the 1-ineh sieve, and 90 percent passed
the 3i-inch sieve.

effect of any one factor because the effect of each is
modified by the other four. Many of the processes of
soil development are unknown.

Parent material

The soils of the Tiddy Area developed in material
derived from parent material whose mineralogy is pri-
marily carbonatic, mixed, montmorillonitic, or siliceous.
The parent material can be related to four geologic
systems (fig. 19).

QuaterNAkRY SystEm. The Quaternary System is the
youngest geologic system in the Xddy Area. The younger
part of this system, the Recent Series, is represented by
alluvial deposits on flood plains of major streams, These
deposits are mostly loamy and sandy sediments that con-
tain some coarse fragments. The thickness of the deposits
ranges from a few feet in secondary stream channels to
more than 300 feet in the valley of the Pecos River,
where the lower part of the sediments may be of Ter-
tiary age. Soils of the Anthony, Arno, Dev, Harkey,
TLargo, and Pima series arve representative of soils that
developed in Recent deposits.

The older part of the Quaternary System is repre-
sented by alluvial deposits, mostly loamy sediments
derived from limestone of Permian age. These deposits
are commonly less than 50 feet thick. They occur west
of the Pecos River. Soils of the Atoka, Upton, and
Reagan series are representative.

Some of the materials representing the Quaternary
System consist mostly of bolson deposits, dune sand, allu-
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1. Rocks of Permian age, primarily carbonatic.
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vium, and other surface deposits. These materials are
generally in the eastern part of the survey Area. Some
of the areas have karst topography; playas and potholes
are common. Soils of the Berino, Cacique, Kermit, Kim-
brough, Likes, Mobeetie, Potter, Simona, Stegall, Ton-
uco, and Wink series are vepresentative.

Trrriary Sysrem. The Tertiary System is represented
by the Ogallala Formation. This formation consists of
irregularly bedded sand, grit, and conglomerate of local
gravel cemented with lime or caliche, and also of beds
of local shale, clay, and limestone many hundreds of
feet thick. The Iigh Plains escarpment, northeast of
Loco Iills, is a prominent exposure of the Ogallala For-
mation. The edge of the escarpment was mapped in this
Area as Stony and Rough broken land. The High Plains
has karst topography: small playas and potholes are
common. Soils of the Kimbrough and Stegall series are
representative,

Triassic Sysrear. The Triassic System is represented
by the Dockum Group of rocks. This group includes
Santa Rosa sandstone, Chinle shale, and Pierce Canyon
red beds. These are formations of maroon, red, and gray
irregularly bedded sandstone, bright-red and dark-red
shale and sandy shale, and purplish limestone-and-pebble
beds. Low escarpments and other exposures of these for-
mations are common throughout the eastern part of the
survey Area. Soils of the Largo and Pajarito series are
representative of soils that developed in material washed
from these formations. The escarpments and exposed
rock are mapped as Stony and Rough broken land, Rock
land, and Stony land.

Perarax Systes. The Permian System is the oldest
of the geologic systems in the Eddy Area. It is repre-
sented by two general groups of rocks: those that are
dominantly carbonatic and those that are gypsiferous.
The carbonatic group includes the San Andres, Gray-
burg, Yates, Queen, and Capitan Formations. The gyp-
siferous group includes the Castile, Rustler, Seven Rivers,
and Tansill Formations, and undifferentiated rocks of
the Guadalupe Group.

Carbonatic rocks make up a complex pattern in the
mountains and hills of the western part of the survey
Area. The San Andres Formation consists of light-gray
to dark-gray evenly bedded limestone and dolomite; its
lower part contains thick beds of gypsum and beds of
sandstone. The Grayburg Formation consists of a bed
of yellowish-gray dolomite stratified with thin bands of
sandstone, The Yates Formation consists of thick- to thin-
bedded carbonatic rocks interbedded with grayish-orange
sandstone and siltstone., The Queen Formation consists
of thick-bedded to thin-bedded sandstone, siltstone, and
sandy dolomite, predominantly siltstone in the upper
part. The Capitan Formation consists of thick-bedded
to massive, light-gray, fossiliferous, caleitic limestone and
deposits of thick-bedded talus. Soils of the Ector series
are representative of soils that developed in material
derived from carbonatic rocks. Limestone rock land is a
representative land type. The Carlshad Caverns and
other caves in the Area were formed by the sculpturing
action of ground water seeping through limestone of
the Capitan Formation and limestone of similar age,
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Gypsiferous rocks of the Permian System underlie the
plains on a north-south axis through the central part of
the survey Area. The Castile Formation consists of gyp-
sum and dark, bituminous limestone interlaminated with
white gypsum. The Rustler Formation consists of thin-
bedded, grayish-pink dolomite and associated gypsum
and brown siltstone. The Seven Rivers Formation con-
sists of thick-bedded to thin-bedded ecarbonatie rocks
that grade laterally into interbedded dolomite and ayp-
sum and then to material that is dominantly gypsum.
The Tansill Formation consists of thin-bedded carbon-
atic rocks interbedded with gypsum. The upper part of
this formation contains siltstone. The undifferentiated
rocks of the Guadalupe Group include gypsum, anhy-
drite, dolomite, dolomitic limestone, red sandstone, silt-
stone, and shale. Soils of the Cottonwood, Karro, Reeves,
and Russler series are representative. Gypsum land is a
representative land type.

Climate

The Eddy Area has a semiarid, continental climate that
is typical of that part of the Western Range and Trri-
gated Region known as the Southern Desertic Basins and
Mountains (4). The climate is characterized by abundant
sunshine, low relative humidity, erratic rainfall, and a
wide variation in daily and seasonal temperatures.

Winters are short and mild, and summers are long and
hot. Most of the precipitation falls in summer. In winter,
some of the precipitation falls as snow, but the ground
is seldom covered for more than a few hours. The soils
rarely freeze to a depth of more than a few inches. March
is the windiest month, and September the least windy.
The prevailing winds are from the southeast, but they
generally shift to a southwesterly direction in midwinter.

Most of the soils of the Eddy Area developed in a
low-rainfall climate, as evidenced by the limited amount
of leaching of salts and other minerals. The depth to
lime accumulations is generally shallow or very shallow.
Some of the soils, however, such as those of the Berino
series, show evidence of having developed in a wetter
climate, probably during the Pleistocene epoch. These
soils, which are among the most mature of the upland
soils of the Area, have a clayey subsoil and deeply
leached salts. They are deep and sandy.

Soils on upland flood plains, such as those of the Ste-
gall, Pima, and Bippus series, show varying degrees of
development, mainly in their content of organic matter
and the extent of leaching of salts and minerals into the
lower part of the solum. These soils are subject to peri-
odic flooding, and the additional moisture encourages
the growth of vegetation and provides a longer growing
period.

Relief and drainage

The effects of climate and vegetation, as factors in soil
formation, are modified to varying degrees by rvelief. If
other factors are about equal, runofl is rapid on steep
slopes and slow on level areas. In sandy areas all the
water received soaks in.

If runofl is rapid, little water enters the soil, plants do
not grow well, and soil formation proceeds slowly; soil
horizons are indistinet and thin. Soils of the Ector series
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are examples of soils that formed where runoff is rapid,
and Limestone rock land is a representative land type.
A layer of lime at or near the surface can cause runoft to
be rapid. Karro and Upton soils are examples. )

Evaporation, capillary action, and living plants bring
salts to the surface of a soil. If runofl is restricted either
by natural or manmade structures, the salts cannot be
washed away and the soils become saline. The saline
phases of Karro, Pima, Reagan, and Reeves soils are
examples of soils that have become saline because of
manmade restrictions. Soils of the Arno series are natu-
rally saline because the underlying water table is saline.
Most of the larger playas, such as Jahie and Salt Lakes,
are saline because water that colleets in them can escape
only by evaporation or seepage. Either of these natural
processes leaves the salt behind. Cottonwood and Russler
soils are naturally saline because their parent material
was gypsiferous, )

Depletion of the vegetative cover influences rvelief
because wind shifts the surface sand and exposes the
harder, finer textured underlying material. Hummocks
and sand dunes as much as 6 feet in height are common.
Runofl' is generally slow to very slow in these areas.
Soils of the Berino, Cacique, and Pajarito series are
representative.

Plant and animal life

Trees and shrubs, grasses and other herbaceous plants,
micro-organisms, ants, earthworms, gophers, mice, badg-
ers, and various other forms of plant and animal life are
active factors in soil formation.

The soils of the Iddy Area formed under two general
types of vegetation—mixed shrubs and mixed grasses.
These vegetative types are closely related to the climate
and parent material. The grasses are tall on sandy soils
and short on gypsiferous soils.

Organic matter is added to the soil in the form of
leaves, stems, roots, and entire plants. Most of it is
incorporated into the A horizon, where it is acted upon
by micro-organisms, earthworms, and other forms of
life, and by chemicals. The darkness of the color of the
A horizon is dirvectly related to the amount of organic
matter in the soil and is a factor in soil classification.

Soil-dwelling animals have influenced the development
of some of the soils of the Eddy Area. Soils that receive
overflow, such as those of the Pima series, are generally
affected by earthworm activity. Soils that developed in
loamy alluvium, such as those of the Reagan series, are
affected by the activities of ants, grasshoppers, and cica-
das. Sandy soils, such as those of the Berino series, have
been altered by the mixing resulting from the burrowing
of rats, mice, and insects, as well as the burrowing of
foxes and coyotes in search of food.

Man has also influenced soil characteristics. The first
settlers fenced the range, brought in livestock, and
allowed the range to be overgrazed. As the vegetative
cover became depleted, soil erosion accelerated. The areas
most severely eroded by wind are east of the Pecos River,
where the soils are sandy. Berino and Pajarito soils are
representative. The soils most severely eroded by water
are the Largo soils,

Man has plowed and leveled Iarge areas of loamy soils
on the flood plains of the Pecos River and on the adjoin-
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ing uplands, where surface and ground water are
accessible for irrigation. Poor quality and improper
management of irrigation water have caused some good
soils to become saline. In most areas used for irrigated
crops, the organic-matter content has increased. In some
areas, such as in areas of Arno soils, irrigation has
improved the soils by leaching out some of the salt.

Time

The length of time needed for a soil to form depends
on the kind of parent material, the climate, plant growth
and animal activity, and relief and drainage. The degree
of profile development depends on the intensity of the
different soil-forming factors and on the length of time
they have been active.

A soil is young, or immature, if the soil-forming fac-
tors have not been active long enough for the soil to be
in equilibrium with its environment. A soil is mature, or
old, if it has been in place for a long time and has
approached equilibrium.

Soils of the Anthony, Arno, Harkey, and Kermit
series are young, or immature. These soils show little or
no profile development and but little leaching of soil
colloids. Soils of the Bippus and Dev series are young
soils that receive fresh deposits of soil material from
time to time,

Soils of the Atoka, Berino, Mobeetie, Pajarito, Reagan,
and Upton series are old, or mature. These soils show
some profile development and leaching of carbonates
into the lower part of the solum. They oceur mainly in
the plains and valleys east of the mountains and hills.
Soils of the Stegall series are examples of mature soils that
occur on flood plains.

Classification of the Soils

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (77) and later revised. The system ecur-
rently used was adopted for general use by the National
Cooperative Soil Survey in 1965 and supplemented in
Marvch 1967 (74). This system is under continual study,
and readers interested in the development of the system
should refer to the latest literature available (7, 5, 10).

Table 7 shows the classification of each of the soil series
represented in the INddy Area according to the present
system, and also the great soil group according to the
1938 system. Placement of some of the soil series in the
comprehensive system, particularly in families, may
change as more precise information becomes available.

The current system defines classes in terms of observ-
able or measurable properties of soils. The properties
chosen are primarily those that permit the grouping of
soils that ave similar in genesis, The classification is
designed to encompass all soils. It has six categories.
Beginning with the most inclusive, they are the order,
the suborder, the great group, the subgroup, the family,
and the series. These are briefly defined in the following
paragraphs.

Orper—Ten soil orders are recognized in the current
system. These are the Intisols, Vertisols, Inceptisols,
Aridisols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols,




Series
Anthony.________

AN = oo
Atoka___________

Berino___________|

Bippus !
Cacigue.
Cottonwood '_____

15 1 ] s

Karro !
Kermit- . ____
Kimbrough______
Largo_______

Likes ! )
Mobeetie '
Pajarito
Pima 2. ____. i
Pima, gray vari-
ant.
Potter '___

Reagan '.________
Reeves
Russler. .

Simona_
Stegall 3. _ v
Tonueo_ . __
lTJmm___ P
Wink . cuceanzaea
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TapLe 7.— Classification of soil series of IZddy Area

Family

|

Coarse-lonmy, mixed, ealearcous,
thermie.

Fine, mixed, ealeareous, thermic___

Fine-loamy, mixed, thermie.______

Fine-loamy, mixed, thermic .. |

Fine-loamy, mixed, thermic .. ___

Fine, earbonatie, thermie, shallow _

Loamy-skeletal, earbonatic,
thermie.

Loamy-skeletal, earbonatice,
thermice.

Coarse-silty, mixed, calearcous,
thermic.

Fine, earbonatie, thermie. .~

Siliceous, thermic._______________

Loamy, mixed, thermie, shallow__ _

Fine-silty, mixed, ealearcous,
thermie.

Mixed, thermieo ... ___

Coarse-loanmy, mixed, thermie____

Coarse-loamy, mixed, thermie___ .

Fine-silty, mixed, thermie______

Fine-silty, mixed, thermic. _ .

Loamy-skeletal, earbonatic,
thermie, shallow.

Fine, earbonatie, thermie. S
Fine-silty, carbonatie, thermie.___
Fine-silty, mixed, thermie. . _____
Loamy, mixed, thermie, shallow___
Fine, mixed, thermie_____ R
Sandy, mixed, thermie, shallow____
Fine, earbonatie, thermie, shallow
Coarse-loamy, mixed, thermie .- __

| Typie Torrifluvent
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Great soil

Subgroup | Suborder Order eroup (1938
| classifiention)
__________ Fluvent______| Entisol.______| Alluvial.

Vertic Torrifluvent
Typie Paleorthid__ __

Twvpie Caleiorthid

Typic Paleorthid .-

________ Fluvent_____ i Entisol.______| Alluvial.
_______ Orthid. - _____| Aridisol._____| Caleisol.
Typie Haplargid. . - o oo Argid______ _| Aridisol______| Red Desert.
Aridie Pachie Haplustoll . - __ Ustoll________ | Mollisol______ | Chestnut.
Petrocaleie Paleorgid -~ | Argid_____ | Aridisol._____ Red Desert.
Ustie Torriorthent_______ Orthent____ . | Entisol_____ | Lithosol.
Torrifluventic Haplustoll .- Ustoll_____ __ | Mollisol______ Alluvial.
Aridie Haplustoll__ ________ _l Ustoll.__ _ Mollisol____ _ .| Lithosol.
Typie Torrifluvent__________ -| Fluvent.____ - Intisol_____ | Alluvial.
Ustollic Caleiorthid__________ Orthid- . _____ l Aridisol_ _____ Caleisol.
Typie Torripsamment_______ | Psamment____| Entisol_______ Regosol.
Aridie Petrocaleie Caleiustoll - Ustoll.____ | Mollisol______ Lithosol.
Typie Torriorthent_ | Orthent._____ ‘ Entisol_______| Alluvial.
Ustic Torripsamment____ Psamment.__ | Entisol.______| Regosol.
Ustollic Camborthid.________ Orthid_____ | Aridisol______ | Regosol.
Typic Camborthid___________| Orthid_______ Aridisol . . ____ | Regosol.
Torrifluventic Haplustoll_____ Ustoll._______ ‘ Mollisol . _____| Alluvial.
Aquie Caleiustoll____________| Ustoll_______ _| Mollisol __ ____ Humie Gley.
Typic Paleorthid____________ Orthid. - ___ . | Aridisol._ ____| Lithosol.
Typic Caleiorthid .- - ______ | Orthid___ | Aridisol . _ Caleisol.
________ Orthid_ - ____ | Aridisol______| Caleisol.
Typie Camborthid . _ Orthid_ . _____ Aridisol .. ____ Reddish
Brown.
o o e Orthid. .~ _ Aridisol .. ___ Caleisol.
Aridie Petrocaleie Paleustoll . | Ustoll______ Mollisol | Chestnut.
Typic Paleorthid___ Orthid_ - ____ Aridisol. | Regosol.
Typic Paleorthid_.__ . _____ | Orthid_______ Arvidisol_ . Regosol.
Typie Caleiorthid. . ___ Orthid._ . Aridisol. _ ___ Caleisol.

1 Studies subsequent to the completion of this survey indicate
that some of the soils correlated in the Eddy Area are somewhat
drier than the concept of the series for which they are named. In
future surveys it is expected that soils correlated as Bil}pus in the
Tddy Area will be named Begetty; Cottonwood soils will be named
Holloman; Dev soils will be named Santo Tomas; Likes soils will
be named Bluepoint; and Reagan soils will be named Reakor. In

and Histosols. The properties used to differentiate the
soil orders are those that tend to give broad climatic
groupings of soils. Two exceptions, the Intisols and
Histosols, occur in many different climates. Three of the
ten soil orders are represented in the Eddy Area. These
are the Entisols, Aridisols, and Mollisols.

Euntisols are recent soils in which there has been no
horizon development. This order is represented in the
Eddy Area by soils of the Anthony, Arno, Cottonwood,
Harkey, Kermit, Largo, and Likes series.

Aridisols are primarily soils of dry places. This order
is represented by soils of the Atoka, Berino, Cacique,
Karro, Mobeetie, Pajarito, Potter, Reagan, Reeves,
Russler, Simona, Tonuco, Upton, and Wink series.

Mollisols have a thick, dark-colored surface layer. The
vast majority of these soils formed under grass. This
order is represented by soils of the Bippus, Dev, Ector,
Kimbrough, Pima, and Stegall series.

SusorbeEr.—Iach order is divided into suborders, pri-
marily on the basis of characteristics that seem to pro-

addition, Karro soils will be named Reakor, light colored phase;
Mobeetie soils will be included in the Pajarito series; and Potter
soils will be named Tencece.

* The Pima soils mapped in the Eddy Area commonly contain
more caleium earbonate than is typieal of the series.

# Soils of the Stegall series mapped in the Eddy Area are drier
than is typieal of the series.

duce classes having genetic similarity. Mainly, these are
characteristics that reflect either the presence or absence
of waterlogging or soil differences resulting from the
climate or vegetation. The eclimatic range is narrower
than that of the orders.

Grear crour—Each suborder is divided into great
groups, on the basis of uniformity in the kinds and
sequence of major horizons and similarity of the signifi-
cant features of corresponding horizons. The horizons
considered are those in which clay, iron, or humus has
accumulated and those that have pans that interfere with
the growth of roots or the movement of water. The fea-
tures selected are the self-mulching properties of clays,
soil temperature, chemical composition (mainly calcium,
magnesinm, sodinm, and potassium), and the like.

Suvscrovr.—Each great group is divided into sub-
groups, one representing the central (typic) segment of
the group, and other groups, called intergrades, that have
properties of one great group and also one or more prop-
erties of another great group, suborder, or order. Sub-



76

groups may also be made in those instances where soil
properties intergrade outside the range of any other
great group, suborder , or order.

Fayiny.—Families are established within a subgroup
primarily on the basis of properties that affect the
growth of plants or the behavior of soils in engineering
use. Among the properties considered are texture, miner-
alogy, Ieaczmn. soil temperature, permeability, thickness
of horizons, and consistence,

Sertes.—The series is a group of soils that have major
horizons that, except for texture of the surface layer, are
similar in important characteristics and in arrangement
in the profile.

Physical and Chemical Analyses

Data obtained by physical and chemical analyses of
eight selected soils in the Kddy Area ave given in table S.
‘511(]1 data are useful to soil scientists in cl: assifying soils
and in developing concepts of soil genesis, They are also
helpful for estimating rate of \\.L(u intake, water-
holding capacity, .l“\.l'llllf\, organic-matter content, fer-
tility, ('10¢1|l)||1h. and other properties significant in soil
management.

The samples used to obtain the data in table 8 were
collected from carefully selected pits. The percentage
figures are the percentages of material passing the
2-millimeter sieve.

Methods of the Soil Survey Laboratory were used to
obtain most of the physical and chemical analyses. The
particle size (liat ribution was determined by the pipette
method (6, 7, 8). The pI value of the saturated paste
was mmwuwd with a glass electrode. Organic carbon was
determined by a modification of the W «l”\lt‘\ Black wet
combustion method (9). A 77- percent recovery factor for
this method was used. Nitrogen was determined by
methods of analysis of the Association of Official Agri-
cultural Chemists (7). Estimated salt was determined
from conductivity of saturated paste in Bureau of Soils
cup. The ecaleium carbonate equivalent was determined
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by a modified procedure of acid neutralization (15). The
cation exchange capacity was determined by flame pho-
tometric determination of adsorbed sodium (/3). The
extractable cations were extracted with 1 normal
ammonium-acetate (/7). The sodium and potassium
were determined by the Perkin-KElmer photometer. The
saturation extract soluble cations were determined by
methods used by the U.S. Salinity Laboratory (7.3). The
caleium and magnesium were determined by the verse-
nate method.

General Nature of the Area

This section gives general facts about the Eddy Arvea.
It briefly discusses the history and development of the
Area, the mineral resources, and the climate.

History and Development

Four historie trails follow the Pecos River through
Jddy County. The earliest of these is one blazed by the
Spaniards in 1536. Apache Indians lived in the region
at that time, and they found abundant game in the moun-
tains and on the plains and many kinds of fish in the
ll\l?]‘ﬁ

The earliest white settlement was established near the
present city of Carlsbad in 1881, The largest numbers of
seftlers arrived in the 1880°s and 1890’s. The county was
organized in 1889 from a part of Lincoln County. Carls-
bad was made the county seat in 1890,

Grassland suitable for livestock grazing was the prin-
cipal attraction for the settlers. Inmated farming, dairy-
ing, mining, oil production, and dv\'e‘lopment of recren-
lln!l areas came Ill ](1‘(‘[ \(‘ll"‘s

Irrigated farming has become increasingly important,
The principal irrigated crops are mttnn, alfalfa, sor-
ghum, and small grain. Much of the irrigation water
comes from wells.

The New Mexico State University has established a
testing station approximately 5 miles south and half a

TaBLE 8.—Analytical

[Analyses made at Cooperative Soils Laboratory, Soil Conservation Serviee, and

| Particle size distribution
— ~ -
Soil type, loeation of sample, ‘ | Very Medium|  Fine Very Clay
and sample number Horizon | Depth Texture coarse | Coarse | sand sand fine Silt, (less
| sand sand (0.5- (0.25—- sand (0.05- than
| (2-1 (1-0.5 0.25 0.10 (0.10—~ 0.002 0.002
min.) min.) mm.) mim.) 0.05 mim.) min.)
‘ mimn.)
| I A = = e
Atoka loam: . [ po. et . . > % 3
Location: NEUNWISWI All 0-2 Very fine sandy 0.4 | . 0.7 ! ("J. 8 .‘Hl. 2 113. 3 {iil: 0 flﬁ: 4
NEY; sec. 4, T. 23 loam.
S., R. 27 E. (Sample No. | Al2 2-8 Loam__________ l .5 7 .8 8.9 36. 8 315 20. 8
H7N Mex-8-3-(1-6) ; AC 8-15 Loam____ _____ L6 .6 | of 7.8 33. 6 37.2 19. 5
laboratory No. 331-336) C1 15-23 3 5607 ¢, ‘ .6 .8 .8 T. 7 31. 6 35. 5 23. 0
C2ea 23-33 Loam__.____.__ 1.0 | .6 | T 7.6 280 35.7 26. 4
Cleam 33 | Indurated |
caliche. | i
] l
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mile east of Artesia. Cotton, alfalfa, small grain, and
sorghum are grown on experimental plots. In recent
years sugar beets have been tested. The soils on the test-
ing grounds are mainly of the Reagan, Reeves, Pima, and
ITarkey series, but there are small areas of Karro soils
also.

The Eddy Area is on the western side of a large
petrolenm field, and the town of Artesia is a center for
activities connected with oil production. Potash and rock
salt are mined east of Carlsbad, and several hundred
people are employed in the mines. About 384,000 acres
i the Eddy Area are underlain by gypsiferous rocks
and earths of varying quality., These areas hold some
potential for commercial mining of gypsum.

Climate®

The Eddy Area has the semiarid, continental climate
that is characteristic of the southeastern plains of New
Mexico. Hot summer days are followed by cool nights.
Winters are usually moderate, but cold waves sometimes
move in abruptly and the temperature falls sharply in
o few hours. Farming is risky, because the climate is
dry and hot and wind velocities are high.

Some of the information in this section is presented in
tabular form. Table 9 gives data on temperature and
precipitation, and table 10 gives data on evaporation and
wind movement.

Table 9 shows temperature and precipitation data for
Carlsbad. These are representative of most of the Eddy
Area. It is cooler and rainier at the higher elevations
than at Carlsbad, and the range between average high
and low temperatures is narrower than at locations along
the Pecos River. The mean annual femperature in the
Eddy Area ranges from 60° to 64° F. The mean mini-
mum temperature ranges from 44° to 49°, and the mean
maximum temperature, from 75° to 79°. Annual extremes
near 110° in summer and below zero in winter are the

"By Fraxk B. Hoveurox, State climatologist,

data for selected profiles

NEW MEXICO 77
general rule. The highest temperature recorded in the
Eddy Area was 116° at Artesia in June 1916, The lowest
was —35°, also at Artesia, in February 1933.

Figures 20 and 21 show the probabilities of the latest
spring and earliest fall dates of specified temperatures.
The probabilities are based on data recorded at Carlsbad
over a period of 30 years. A difference of several days
should be expected at higher elevations and to the north,
where temperatures are lower.

To determine from figure 20 the probability that there
will be a temperature at Carlsbad of 32° F. after April
10, lay a ruler vertically on the line extending from the
point indicated by April 10. Look to the left from the
point where the ruler crosses the diagonal 32° line, and
read the percentage listed at the side of the graph. The
probability of a 32° temperature is approximately 20
percent. In the same manner, figure 21 can be used to
determine the probability that the temperature listed
will oceur before the dates indicated in fall.

The average annual rainfall amounts to 10 to 14 inches
in the central part of the Eddy Area, and nearly 16
inches at the higher elevations in the eastern plains.
Rainfall is more plentiful in summer, when the prevail-
ing winds bring moisture in from the Gulf of Mexico.
Nearly 80 percent of the rainfall falls in the period from
May through Oectober. Brief, heavy thunderstorms are
frequent in June, July, and August. As many as forty
may occur in one year. Some of the heaviest storms are
accompanied by hail. Measurable rainfall can be expected
an average of 42 days a year.

The average annual snowfall ranges from 3 to 8 inches
in most places, but it is heavier at the higher elevations.
As much as 40 inches of snow has fallen in one year at
Hope and Artesia, in the north. In some years southern
and central weather stations have gone without measur-
able snowfall. Occasional glaze or sleet can be expected
in winter, but only a few times a year. The smallest an-
nual precipitation recorded was 2.16 inches at Lake
Avalon in 1917.

New Mexico Agricultural Fxperiment Station. Dashes indicate values not determined]

|
1 ! | Extractable | Saturation extract soluble
cations cations |
Reae- Cation | . | Mois- | Satura- Ex-
tion ()rj._',an-l Nitro- | Eleetrical | CaCO, | Gyp- ox- | ture at | tion ex- | change-
(satu- | ic car- | gen condue- | equiv- | sum | change satura- | tract able
rated bon | tivity alent capac- ' tion soluble | sodium
paste) ity Na K Na K Ca Mg sodinm
|
| | | |
[ | |
| Eex 1o [
Mmhos cm. Meq (100 | Meq./100 | Meq (100 | Meq.| | Meqg.| | Meg.| | Meq.) Meq. /100 | Meq.[100
pH Pet., Pet. at 25° C. Pet. Pet. din. g, g, liter liter liter | liter Fet gm. gim.

7.8 0. 70 ‘ 0. 073 1.:2 (T A I IS, 6 | 0. 4 1.2 2.3 0.8 5.0 1.2 20 0.1 0.3
7.0 .70 ‘ . 085 1. 3 1 S 19.7 | . D 1.0 1.8 | .6 8.7 2.1 34 = | .4
7.0 .60 075 1.2 it T U e 20. 0 .6 o 1.2 .4 7.9 2.4 42 il .6
7.5 e . 067 1. 2 12, 7 20.3| .5 L6 1. 8 i 7.5 2.2 | 41 | .4
7.5 .39 . 051 1.0 17.7 20. 2 .6 i) 1.9 i § | 6.2 2.2 43 a1 1 -9

|

| ] ,'
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TasLe S.—Analytical data

| Particle size distribution
| | |

Soil type, location of sample, | orizon | Depth Texture Very Coarse Mndium! Fine Very silt | Clay
and sample number Conrse sand sand sand fine (0.05- | (less

sand (1-0.5 | (0.5- (0.25- sand 0.002 than

(2-1 mim.) 0.25 0.10 (0.10- mn) 0.002

mimi.) min.) ‘ min.) 0.05 i)

I i) |

Cottonwood loam: ) In. \ Pet. Pt. Pet. P, Pt. Pat. | Pet

Location: 3 miles NW. of All 0-1 Loam (floe- R O [T | R || I D e
Loving, 150 feet SE. of culated). ‘
the NW. corner of Ni!ﬁ‘i | Al12 1-5 Loam_____ Seo 0.2 0. 6 1.2 15,4 a0 29, 0 | 1. 6
sec. 13, T. 238, R. 2T E. | C1 5-9 Loam-caoomeaa| o .4 1.0 12, 6 326 4.4 | 19.0
("~u.mplt‘ No. 857N Mex- C2es 9-36 Gypsiferous ‘ |
8-8-(1-5) ; luboratory material.

No. 360~ .364] Cies 36-60 Guypsiferous [ | |
material. | ‘
Harkey very fine sandy loam: |

Location: 150 feet NE. of | Ap 0-9 | Very fine | B 7 S8 486| 3L3 10,0

the SW. corner of sandy loam. | [
NWUSEY see. 24, T. | AC O-14 Very fine w2 1.0 3 6. 4 42. 8 a4 5 14. 8
S, R. 27 L. (H‘\mpl\, \0 sandy loam. ‘
SATN Mex-8-5—(1-6) ; Cl 14-30 | Very fine | P | 2 4.4 47. 6 35.3 12. 4
laboratory No. 344-34Y4) sandy loam. | [ |
Cc2 30-37 Loam___ .. | .2 .4 3.3 41. 4 41. 3 13. 3
'3 37-51 | Loam_________. | i .3 .2 2,0 ‘ 3.0 46.8 | 17.6
4 51-87 Silt loam - - | o'l .6 0 3.0 24. 2 55. 2 16. 0
Karro loam: | | .

Loeation: At the center of | Ap 0-10 B 10T 2 1. 8 2.8 0.3 281 38.9 | 189
the BUNWYSE!; see. 7, AC 10-20 | Bo:h 1 P & 1.8 2.7 8.6 | 24, 4 389 23. 5
T.24 8., R. 28 5. by 20-46 Clay loam______ RE T 2.0 2.8 84 24. 0 34,3 250
(‘mmplv No. S56N Mex— C2ea 46-60 | Clay loam. .. .3 1. 8 3.0 9.2 24. 0 32,2 29, 5
8-24-(1-6) ; laboratory Ciea | 60-90 Clay loam._____ .6 2.3 2.9 | 7.6 21. 4 35. 4 29. 8
No. 3()9—314) |

|
Reagan loam:

Loeation: 100 yards 1% Ap 0-8 Loam. .. ________ 3 .5 8 3 37. 7 34. 3 18,0
house, NWig N\\".. S, 1 8-19 Loam__________ 1 | O 6, 0 20,9 42,7 20, 9
27, T:.22 8, R. 27 B. C2 19-32 LOAT. - o . .3 .6 5.9 26. 8 41. 8 24. 5
(‘3‘1:1\[)]1\ No. 857 \\Il X~ Ciea 32-44 | Clay loam.____. I | .3 .0 5.7 23,3 40, 2 29. 9
8-19-(1-8) ; laboratory Cden 44-54 Clay loam______ 1 - .4 4,2 19, 8 44, 9 30, 4
No. 3!!7—404] Chea 5467 Clay loam- - .| .= ok Dy 3.0 18, 9 48. 2 20, 6

C6 6782 Lot s = aae v 2 b 49| 221 47. 6 24, 6
Reeves loam: ]

Location: H)(J feet 15, and Ap 0-8 Heavy loam_____ 5] £ 7 1.1 ] 263 33.0 28. 4
100 feet S, of the NW. AC 15 Clay loam______ I AL 2 6 5.0 22,3 39. 0 20, 8
corner of sec. 24, T.23 8, | Clea 5-23 Clay loam_.____ I 2 B 504 17. 4 42,0 3.6
R. 27 L. (Sump]e No. (2¢s 23-32 Light elay loam; |________ [NVt S | | | L
SHTNMex—8-7-(1-4); many erystals |
laboratory No. 355-3539) | of gypsumn.

Ttes 32 Gypsum |
Recves loam, shallow: |

Location: 1 mile SW. of Apl 0-3 Loam_ - ] 1.7 4. 8 20, 2 322 20, 6 10, 2
Malaga, NEUSWLSWI Ap2 3-8 Loam.-occaoas .3 1. 8 6.2 22.8 | 281 28. 3 12, 5
see. 15, T 24 8., R.28E. | C1 S8-18 Loam__________ w1 1.6 4.4 16. 4 23.2 3L 9 22. 4
(Sample No. CZes 18-31 Gypsiferous | ____|________ Cavmsesr semirssatarpreasbog el s peas
SHTN Mex—8-11-(1-5) ; material. [ [
laboratory No. 373-377) | C3es 31-66 | Gypsiferous  |ooooo oo |ooooo oo T | .

material. : |
Russler loam: |

Loeation: NWLSEY see. Ap 0-11 7,1 (O .4 1.0 4.3 20.8 | 21.4 21.5 30, 6
35, T. 23 8., R. 28 E. B2lea | 11-19 Clay loam______ .4 .6 2: 6 11.0 12,8 38. 8 BEA
(‘mmplt- No. S57TNMex-— B22¢a | 19-34 | Clay loam_____ b .8 2.0 11. 2 12. 0 38.3 0 344
S-17-(1-6); laboratory B23ea | 3445 Clay loam______ B ] 2.0 84| 1L6 41. 8 3. 4
No. 386-391) 1ICles | 45-52 Gypsiferons | ___ ETRT L, (SRRl NSRS Se AN ________|________

material. [ | [
IIC2es 52 Gopsiferony |esseeems | e e e tT, PR Pt L L= sim o
material. ‘ |
|
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Reac-
tion
(satu-
rated
paste)

pH |

R
=

|
]

wExE =M

QO ETSEST ]
oo

P o
Gl =1=~T = Te=]

b b
oo

|

Organ- | Nitro-
ic car- | gen
bon
Pet. | Pet.
2,63 | . 280
L14 | . 160
LO0 | L1387
74 | . 087
45068
.25 0 L 040 |
28 | L 047
25 L 046
- 29 L0545
. 74 . 106
.a2 | .091
36 L 083
34 | 062
20 L0387
|
.90 L 103
45 | L 0R2
.3l L 047
.30 044
L2000 L 044
L2200 L 040
.14 1 . 028
60| 102
.51 | L 096
.31 . 064
12 0 . 033
. 66 115
.85 156
. 62 097

| 122
.54 078
-4l . 063
Ll . 050

IS | . 042

Eleetrieal | CaCO; | Gyp-
condue- | equiv- | sum
tivity alent,
Eex1m |

,Um.ﬁr‘;l.t.cicm, | P Fup
at 25° C\ et cf.

10. 0+ 1L O | 24. 6

10. {}—i—,J 1007 | 200

10. 04 | 14 2 2.3

4.1 | 1L5 2

2.0 | 16, 3 2.0

9.0 15. 7 .9

10. 0+ 1703 . 6

10. 0+ 186 .6

10. fH-| 16. 1 7

9.5 | 23.4 2.2

10. 04 287 2.1

10, ﬂ—!—r 29. 4 1.2

10, 04 38, 6 LT

9.0 | 46.6 | .4

.9 153 LD

302 20, 8 1.3

D 23. 7 1.8

6.0 26. 9 1.8

4.9 39. 3 13

4.6 575 1. 4

5.0 27.2 E:l

50 22.5 1.2

5.0 3001 2.0

6.0 43, 8 2,6

6.1 22.3 | 3. 3

10. 04 10. 6 .1

10. 0+ 10. 4 2

10. 0+ 18.3 : 5

_________ 8. 35. 2

__________ 141 | 26,5

10. 0+ 9.8 4.0

L0, 0+ 19, 4 1.9

10, 0+ 19. 6 Lo

10. 04 21. 3 2.2

Lo 0+ 17.2 | 20. 3

___________ 17.8 | 20. 9

Extractable | Saturation extract soluble
cations cations
Cation o Mois- | Satu a- Tox-
ex- | ture at | tion ex- | change-
change i satura- | traet able
capac- | Na K Na K Ca Mg tion goluble | sodium
ity sodium
Meq. /100 | Mey [100| Meq.[100| Meq.| Meq.| | Mg | Meqy./ Meq.j100)  Meq./100
gin. . gnt. liter liter liter liter Pet. g, gk,
17. 6 6.3 1.9 (133, 0 .9 (45,2 | 410 | ___ | T .
15. 7 6, 9 1.5 165, 4 006 279.8 | 46, 6 a7 6.1 0.1
16. 7 6.1 .Y (144 2 2.9 1175.1 | 25.8 a8 ) 21
14. 4 5| .9| 40| .3(3L3| 7.6 32 0 5
14. 3 1.1 L6 | 13,5 .21 29.6 | 10.3 54 D Pl
12.% 2.1 .4 | 37.0 9 26,6 | 27. 0 33 1.2 .9
150 4.7 .4 43. 8 .1 281429 34 1.5 3.2
16,3 7.9 o0 | 125 2| 27.4 | 35,7 38 N 7.2
19.2 9. 4 .6 ] 19.0 L2010 29.1 (38,2 a7 7 87
12. 3 2.8 L8 1 49.6 1.5 | 3L0)| 139 32 1. G 1. 2
12,2 5.8 .8 713 L5 |20.4 | 15 2 a8 27 1.1
11. 3 =3 .91 846 20 359|248 37 3.1 1.2
10, 2 3.2 .9 674 2.2 1 40.4 | 25. 3 56 2.4 .8
86| 20 .4 1297 L2|279|21.0 37 L1 .9
| :
16. 6 2.6 .8 362 LT 1330 9.7 40 L1 2.5
16. 6 LY 6] 21,8 .H| 32.3 7.0 42 .9 1.0
16. 8 L5 .a | 16.8 .3 | 30 2 9.1 43 < . 8
15. 7 1.4 .4 |18 2 .21 30.7 ] 10,1 44 .8 L6
16. 0 1. 6 .4 | 16.2 .2120.2 1100 44 7 9
16. 4 1.4 .3 | 15 2 .2 0202 | 1L 7 46 i i
18. 2 1.9 .4 2001 .2126.8 |15 47 9 1.0
19. 9 1.3 i 9.0 1] 32 4 9.4 40 .4 .9
20, 5 ) 35 | 0 9.9 L1 it 9.6 42 .4 Sk
17. 6 3.0 81249 211261134 43 1.1 2.4
13. 0 L4 .21 20.8 9] 29.4 | 17. 4 62 | 4 | .1
12,1 1.8 1.4 |41.2 | 6.8 [162.7 | 28. 4 29 1.2 .6
13. 8 5.0 .9 152 4 5.1 (3686 | 662 29 4. 4 .6
157 3.0 .8 105, 4 2.2 |16 2.4 36 3.8 s |
15:2 4. 8 9| 9.7 1.6 | 37.6 | 22.4 38 3.5 1.3
17:5 4. 8 .9 | 66. 4 .91 37.9 | 24,7 a0 3.3 1.5
20. 8 6.3 il || 76, 3 .61 20.6 | 19,2 a0 3.8 2.5
21,81 10. 8 .6 (149, 2 7426 | 21.0 52 Tl 3.0
20,0 82 L6101, 7 6]50.3|238 54 5.5 b1 10 ¢
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TasLe 9.— Temperature and precipitation data
[All data from Carlsbad]

| Temperature

| Precipitation

Two years in 10 will have |

One year in 10 will Average number of

| at least 4 days with— | | have— days with—
Month Average | Average | > ) — =
daily daily Average [
maximum | minimum Maximum Minimum total | [ |
temperature | temperature | Less More 0.10 inch ‘ 0.25 inch
equal to or | equal to or than— than— or more or more
higher than— lower I.Imu——| [ I ‘
3 o | °F, °F, & 1 Tiiches [ Inches ‘ Inches | Duys Days

BT ILTE: |y 59 29 74 17 0. ") 0.9 1 1
February - - - B 65 32 79 19 .37 ‘ (1) 1. 0 1 i
March____. T rsaE 71 a8 85 25 .46 (1) 1.1 1 1
April_ ___ ;S e 80 46 92 35 . a4 () 1.3 1 1
hf[u‘ ______ " S 88 55 99 43 1. 76 0.4 3.4 3 2
June._ . 96 64 105 55 | 1. 33 1| 3.1 2 1
July.____ o 96 67 103 61 1. 56 6 | 2iK 3 2
August____ . 96 66 102 60 1. 60 2 3.1 3 2
September_ 89 59 99 48 1. 94 2 | 5. 8 3 2
October__. i S50 49 92 a7 1. 61 ") 3.3 3 1
November_ - __ _ . i 68 35 82 23 .35 (1) i 1 ‘ 1

December_ - - ______ 60 29 78 18 .47 (] 1.9 1 )
Wekt o cacnvasmuia] 79 47 1107 48 12, 43 6.4 | 18. 1 23 15

| | |

1 ().005 inch, the smallest measurable amount.
? Less than half a day.

Evaporation from a Class A measuring pan ranges
from 100 to 110 inches per year, and lake evaporation,
from 66 to T2 inches. About two-thirds of the evapora-
tion takes place during the period May through October.
Table 10 shows the rate of evaporation and wind move-
ment at Lake Avalon over a 10-year period.

Winds are predominantly from the south-southeast in
summer and autumn. They are predominantly from the
west-southwest in winter and spring. Late in winter they
shift to the southwest in the western parts of the Area
and in the Pecos River valley. The strongest winds oceur
in March, when the average windspeed reaches 16 miles

| / /
/

10 / /
20 “:‘-’/ vFS / /
N I 4 /&

NV VAWV
s A/ 1/ ¥

1 1" 21 31 10 20 30 10
March April May

CALENDAR DATE

250

PROBABILITY IN PERCENT

\\ 400

Figure 20.—Probability that the temperature at Carlsbad will be
24°, 28°, 327, 36°, and 40° F. after the dates indicated in spring.

# Average annual highest maximum,
i Average annual lowest minimum.

TasLe 10.—Fraporation and wind movement

[All data based on records at Lake Awvalon, for the period 1952 to
1961. All measurements were taken at a height of 2 feet above the
ground]

Evapora- Wind
Month tion | movement
_— e [

Tnches Miles
Janwary____ 4. 44 2,393
February______ ] . . 5 75 | 2, 644
March____ 9.51 | 3,407
/.5 ) 11 O 12, 04 3,272
May___ - o : 14. 14 2, 980
JUBGE oo S B 14. 79 2, 533
IV oo cusmavs ssm o e senavesaucus = 13. 65 2, 140
August_______ : N T B 12, 68 1, 015
September______________. e 10. 13 1, 838
Oetober_ o .o ________ S ois gl 7. 17 1, 849
Nowvember_ __ — = 4. 54 2,039
Deecember_ - _____ 3. 91 2,012
Year__.__ 112, 75 29, 042

per hour. Windspeeds decrease to their low monthly
average of 10 miles per hour in September. More than
80 percent of the winds stronger than 31 miles per hour
are from the west-southwest. Windspeeds stronger than
46 miles per hour occur an average of 40 hours per year.

The relative humidity averages nearly 45 percent annu-
ally. The lowest average humidity, nearly 35 percent,
occurs in spring; the highest, nearly 50 percent, in sum-
mer and in January.
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Figure 21.—Probability that the temperature at Carlsbad will be
40°, 36°, 32°, 28°, and 24° F. before dates indicated in fall.

The skies are sunny nearly 75 percent of the daylight
hours; sunshine is most abundant in June and in fall.
In an average year, there are 223 clear days, 97 partly
cloudy days, and 45 cloudy days.

Tornadoes are rare. They develop only in May, June,
and July. One or two have touched down in recent years,
but damage has been slight. Tornadoes are occasionally
accompanied by hail.
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Glossary

Alluvium. Soil material, such as sand, silt, or clay,
deposited on land by streams.

Bolson. A drainage basin surrounded by high land and flanked by
alluvial fans.

Boundary, horizon. The boundaries between horizons arve deseribed
to indicate their vertieal thickness and horizontal shape. The
terms for thickness are (1) abrupt, if less than 1 inch thick;
(2) clear, if about 1 to 21 inches thick; (3) gradual, if 214
to 5 inches thick; and (4) diffuse, if more than 5 inches thick.
The terms for shape are smooth, wavy, irregular, or broken.

Caliche. A more or less cemented deposit of calcium ecarbonate in
many soils of warm-temperate areas, as in the Southwestern
States. The material may consist of soft, thin layers in the
s0il or of hard, thick beds just beneath the solum, or it may
be exposed at the surface by erosion.

Catsteps. Very small, irregular terraces on steep hillsides, especially
in pastures, formed by ecattle tracks or slippage of saturated
soil.

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 percent sand,
and less than 40 percent silt,

Clay film. A thin coating of clay on the surface of a soil aggregate,
Synonyms: eclay coat, c¢lay skin.

Consistence, soil. The feel of the soil and the ease with which a
Inmp can be erushed by the fingers, Terms commonly used to
deseribe consistence are—

Loogse.—~—Noncoherent ; will not hold together in a mass.

Friable.—~When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and ean be pressed together into
a lump.

Firm.~—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—~—When wet, adheres to other material, and tends to
stretech somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented—Hard and brittle; little affected by moistening.

Country rock (Geol.). A general term applied to the rock surround-
ing and penetrated by mineral veins; in a wider sense applied to
the rocks invaded by and surrounding an igneous intrusion.

Desert pavement. A space between dunes in arid and semiarid areas
where the soil has been blown or washed away, leaving a cov-
ering of stones on the surface.

Eolian soil material. Soil parent material accumulated through
wind action ; commonly refers to sandy material in dunes.
Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming

processes, These are the major horizons :

O horizon. The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residue.

A horizon. The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

that has been
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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 O horizon. The B horizon also has dis-
tinetive characteristies caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (3) by redder or stronger
colors than the A horizon; or (4) by some combination of
these. Combined A and B horizons are usually called the
solum, or true soil. If a soil lacks a B horizon, the A horizon
alone is the solum.

C horizon. The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If
the material is known to be different from that in the solum,
a Roman numeral precedes the letter C.

R layer. Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Karst (topography). Marked by sinkholes, (karst holes) inter-
spersed with abrupt ridges and irregular protuberant rocks,
and by eaverns and underground streams,

Mottled. ITregularly marked with spots of different colors that vary
in number and size. Mottling in soils usually indicates poor
aeration and lack of drainage, Descriptive terms are as fol-
lows: Abundance—few, comnon and many; size—fine,
medium, and coarse; and contrast—faint, distinct, and promi-
nent. The size measurements are these: fine, less than 5 mil-
limeters (about 0.2 inch) in diameter along the greatest
dimension ; medium, ranging from 5 millimeters to 15 mil-
limeters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension ; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Parent material. The disintegrated and partly weathered rock from
which soil has formed,

Ped. An individual natural soil aggregate, such as a erumb, a prism,
or a block, in contrast to a elod.

Playa. The flat basin or sump area in nearly level uplands or on the
floor of a desert valley in the western United States. The
sediments of the playa left by flooding are generally fine or
clayey, highly charged with salts or alkalis, and such areas
are nearly bare of vegetation.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed
in pH values. A soil that tests to pH 7.0 is precisely neutral in
reaction because it is neither acid nor alkaline. An acid, or
“sour,” soil is one that gives an acid reaction; an alkaline soil
is one that is alkaline in reaction. In words, the degrees of
acidity or alkalinity are expressed thus:

SOIL SURVEY

pli pli
Extremely acid___. Below 4.5  Mildly alkaline______ 74 to 7.8
Very strongly acid- 4.5 to 5.0  Moderately alkaline_ 7.9 to 8.4

Strongly acid_____. 5.1 to 5.5  Strongly alkaline ___. 8.5 to 9.0
Medinm acid-_-___ 5.6 to 6.0  Very strongly

Slightly acid——____ G.1 to 6.5 alkaline__________. 91 and
Neutral ooocoooan 6.6 to 7.3 higher

Red beds (Geol.). Sedimentary strata, largely of Permian and Tri-
assie age, that are predominantly red in color. Red beds con-
tain few fossils,

Sand. As a soil separate, individual rock or mineral fragments rang-
ing from 0.05 to 2.0 millimeters in diameter. Most sand grains
consist of quartz, but sand may be of any mineral composition.
The textural class name of any soil that is 85 percent or
more sand and not more than 10 percent clay.

Silt. As a soil separate, individual mineral particles in a soil that
range in diameter from the upper limii of clay (0.002 mil-
limeter) to the lower limit of very fine sand (0.05 millimeter).
As a textural elass, soil that is 80 percent or more silt and
less than 12 percent clay.

Seil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated effect of climate and living matter acting upon
parent material, as conditioned by relief over periods of time,

Soil variant. A soil having properties sufliciently different from
those of other known soils to justify establishing a new soil
series, but of such limited known area that establishment of
4 new series is not believed to be justified.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or clusters that are separated from adjoining
aggregates and have properties unlike those of an equal mass
of unaggregated primary soil particles. The principal forms
of soil structure are—platy (laminated) prismatic (vertical
axis of aggregates longer than horizontal), columnar (prisms
with rounded tops), blocky (angular or subangular), and
granular. Structurcless soils are (1) single grain (each grain
by itself, as in dune sand) or (2) massive (the particles ad-
hering together without any regular cleavage, as in many clay-
pans and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the profile
below plow depth.

Substratum. Any layer lying below the solum, or true soil; the C
or R horizon.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of =oil. The basie textural classes, in order of
increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and elay. The sand,
loamy sand, and sandy loam classes may be further divided
by specifying “coarse,” “fine,” or “very fine,”



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and the soil series to
which the mapping unit belongs. 1In referring to a capability unit, read the introduction to the section it is
in for general information about its management. Other information is given in tables as follows:

Acreage and extent, table 1, page 13, Engineering uses of the soils, tables Y,

and table 2, page 14, 5, and 6, pages 58 through T1.
Estimated yields, table 3, page 4B8.

HIGH-INTENSITY SURVEY

De- Capability unit
Map sceribed Irrigated Dryland Range site
symbol Mapping unit on page | Symbol  Fage | Symbol  Page| Name Fage
Aa Anthony sandy loam, O to 1 percent slopes--------- 1L IIe-3 ks Vile-2 Lo Sandy 53
Ah Anthony sandy loam, O to 1 percent slopes, eroded- 3§ . - ViTe-1 ha Deep Sand 52
Ak Arno-Harkey complex, saline, 0 to 1 percent
e e e e 15
Arno silty clay loam-------mmmmmommmemo oo == | =mm—- ol (/0 €A1 k8 | salty
Bottomland 53
Harkey very fine sandy loam, saline----------o - | mm——- -- | vIs-1 LB | salt Flats 53
An Arno silty clay loam, O to 1 percent slopes------- 15 IVs=1 Y7 VIis-1 LB Salty
Bottomland 53
Ao Atoka loam, O to 1 percent slopeS----cc--ccconneo- 16 IIIs-14 L7 | VIs=3 4o | Loamy 52
At Atoka loam, 1 to 3 percent SlopeS----eeecocooooo_- 15 1Tle-2 Le | vis-3 ko | Loamy 52
fis Gypsum land-Cottonwood complex, O to 3 percent
B O = S R i S e B se da e B e e e e g8 || s -- | VITs-3 50 | Gyp Flats 52
Ha Harkey sandy loam, O to 1 percent slopes------—--- 2l ITe-k s | viTe-2 kg | sandy 53
Hk Harkey very fine sandy loam, O to 1 percent
B DB o s i o s e o e S i S 2k TIs-2 e | vis=b Lo | Loamy 52
Kr Karro loam, O to 1 percent s5lop@S----=--emeomm-aao 25 ITs-13 L& Vile-2 Lg | Sandy 53
Ku Karro loam, 1 to 3 percent slopeS-----memcccecaooo 25 Ile-2 s | vize-2 Lo | sandy 53
Kv Karro loam, saline, O to 1 percent slopes--------- 25 IITs-6 La VIs-2 Lo | Salt Flats 53
Pe Pima silt loam, O to 1 percent slopeS-e--ce———e—o- 31 IIs-1 s | Vis=k 49 | Bottomland 51
n Fima silt loam, saline, O to 1 percent slopes----- 31 IIIs-6 L& | vis-2 Lo | Salt Flats 53
Pv Pima clay loam, gray variant, O to 1 percent
B OB mmmmm e 31 1Is-1 Le | VIe-1 L8 | Bottomland 51
Re Reagan loam, O to 1 percent 2lopeS------ccccmcann- 32 TIs-2 46 | VIs-k4 ho | Loamy 52
Rd Reagan loam, 1 to 3 percent slopes------cemcooao-- i3 ITe-1 Ls | vis-4 Lg | Loamy 52
R Reagan loam, saline, O to 1 percent slopes-------- Bl IITs-6 e Vis=2 bg | salt Flats 53
R1 Reeves loam, O to 1 percent slopeS--==ccoo——ooo_ 35 IIIs-14 47 | vIs-3 49 | Loamy 52
Rn Reeves loam, 1 to 3 percent SlopeS—-e—c——mmemee=== 35 IITe-2 W | vis-3 Lo | Loamy 52
Rr Reeves loam, saline, O to 1 percent slopes-------- 35 IIIs-6 ks | vis-2 49 | salt Flats 5§
Rt Reeves loam, shallow, O to 1 percent slopes------- 35 IVs-3 bt | vis-3 Lo | Loamy 52
Rv Russler loam, 1 to 3 percent slopeS-----e-mmmmec-o 37 IITs-14 L7 | vis-3 Lo | clayey 52
Uo Upton gravelly loam, O to 9 percent slopeS---====- 7 SR EREERE -- | ViIs-1 50 | Shallow 53
Up Upton soils, O to 1 percent slopeS---c-——ccecoman-- i1 IVs-3 L7 | VIIs-1 50 | Shallow 53
Ut Upton soils, 1 to 3 percent SlopeS----e--memeaeca- L1 IVs=3 L7 | viTs-1 50 | Shallow 53
LOW-THTENSITY SURVEY
AD Active dune Jand---c e eeam 120 fimmm - VITe-1 o2 T B
AR Anthony sandy loam, O to 1 percent slopes, eroded- R - | VITe-1 4g | Deep Sand 52
Al Arno-Harkey complex, saline, 0 to 1 percent
B OB m mm mmm e m e o 15
Avno 8ilty elay logmcccsscicmmnmnnm e ———— R (e -- | VIs-1 48 | salty
Bottomland 53
Harkey very fine sandy loam, saline--------e-- mm | -- | vIs-1 48 | salt Flats 53
BA Berino leamy fine sand, O to 3 percent slopes----- 17 ———— -- | VITIe-2 ko | sandy 53
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De- Capability unit
Map scribed Trrigated Dryland Range site
symbol Mapping unit on page [ Symbol  FPage | Symbol  TFage| Name Page
EB Berino complex, 0 to 3 percent slopes, eroded------ 17 | ====- -- | VIile-1 49 | Deep Sand 52
BD Rerino-Dune land complex, O to 3 percent slopes---- 17 | ===-- - Vile-1 49 | Deep Sand 52
BP Rerino-Fajarito complex, O to 3 percent slopes,
EY00Ed-———caemSmmmmmmmm——mm——m—ceeeee————————— 17 | ==--- -= | VITe-1 49 | Deep Sand 52
CA Cacique loamy sand, O to 3 percent slopes, eroded-- 19 | ----- = | VITe-2 4g | Sandy 53
CR Cottonwood-Reeves leoams, overflow., O to 3 percent
S1OPESmmmmmmmmmmmmmmmmmmmmm e e e e ——me o 20 | ---=- - | vIs-1 48 | salty
Bottomland 53
DF Dev-Pima complex, O to 3 percent slopes------------ 21 | =-m- —= | vIe-1 48 | Bottomland 51
EC Ector stony loam, 0 to 9 percent slopeS-=------—-=- 21 | e -- Viis-5 50 | Limestone
Hills 52
EE Ector extremely rocky loam, & to 25 percent slopes- 22 | -=---- -- | VIIs-5 50 | Limestone
Hills 52
ER Ector-Reagan association, O to O percent slopes---- 22
Eetor stony loam. O to 9 percent slopes-------- P - VIIs-5 50 | Limestone
Hills 52
Reagan loam, O to 3 percent slopes----------=--- -—- | --=-- - | vis-k 49 | Loamy c
GA Gy 1and - mmmm e m e e e D -- | VIIs-2 50 | Gyp Hills 52
Ge Gypsum land-Cottonwood complex, O to 3 percent
81 OPESmmmmmmmmm e mm e oo D - | VITs-3 50 | Gyp Flats 52
GR Gypsum land-Reeves complex, O to 3 percent slopes,
ErOdEd - mmmm e e e mm e m e 23
Gypsum 1and-mmmmmmmmmmm e - e e -- | ViIs-3 50 | Gyp Flats 58
Reeves sandy loam, O to 3 percent slopes------- | =m——— -- | VIIe-2 Lo | Sandy 53
KA ¥arro fine sandy loam, O to 3 percent slopes,
e S L B 25 ————— -- | vize-2 L9 | Sandy 53
XTI Karro loam, C to 3 percent slopeS--------e-=ee----- N -- Vile-2 49 | Sandy 53
KM Kermit-Berino fine sands, O to 3 percent slopes---- 26
Kermit fine sand---ccmem s o e e e - | meee- - Vile-3 50 Sand Hills 53
Eerino fine sand--------emmmmmmmmmm e -— | ==e-- -- | Vile-3 50 | Deep Sand 52
K0 Kimbrough loam, O to 3 percent slopes-------------- 2 | -=--- == | VIIs=1l 50 | Shallow 53
K8 Kimbrough-Stegall complex, O to 3 percent slopes--- &6
Kimbrough lommi--——c-cmcmcmmmmm e mmm e oo B B - VIIs-1 50 | Shallow 53
Stegall 108M--ecmemmmmmecmmmmmmm——m—mm—m oo B - | VIs-k Lo | clayey 52
KT Kimbrough-Stegall loams, O to 3 percent slopes----- 27
Kimbroush 1oam=——-emm s s e s e e e -— | ==--- - VIIs-1 50 | Shallow 53
Stegall 108M-mammmmmem—mmmmmmm e e e B - | VIs-4 45 | Bottomland 51
largo loam. 1 to 5 percent 5lopeS----c-cemeoocooon- 27 | —==-- - | vIe-1 LB | Loamy 50
LG [argo silt loam, overflow, O to 1 percent slopes--- 27 | ==--- -- | VIe-1 48 | Bottomland 51
i largo-Stony land complex, O to 25 percent slopes--- 28
TATEO 108Mammmmm === m e m e m e e e “i | wmeee -= | VIs-4 49 | Loamy 52
Stony land-—ermrmsmmsoossmsessn RS a R mn s e -— | === - | vITs-4 50 | Hills and
Ereaks 52
IS Likes loamy fine sand, 1 to 5 percent slopess---=-= 28 | -=--- - Vile-1 Lo Deep Sand 52
iy Limestone rock 1and----e-e oo mcme e 28 | —---- -~ | VIIs-5 50 | Limestone
Hills 52
MO Mobeetie fine sandy loam, 1 to 5 percent slopes---- e -= Vile-2 4g Sandy 53
FA Pajarito loamy fine sand, O to 3 percent slopes,
e e R b s b S i 30 | ==-e= -- | vite-1 49 | Deep sana 52
FD Pajarito-Dune land complex, O to 3 percent slopes-- L -- Vile-1 49 | Deep Sand 5
m Pima silt loam. O to 1 percent slopeS----ceeceenenn 31 ITs-1 4% VIs-l 4o | Bottomland 51
3 Fotter-Simona complex, 5 to &5 percent slopes------ 32
Fotter gravelly loam, 5 to 25 percent slopes--- -— | =ee-- -— | VIls-1 50 | Shallow 53
Simona gravelly fine sandy loam, O to 3
percent S1OpeS---—-c-—-cc-ccecmccmemmc——————— o | m=saa -= | VITe-2 Lo | Sandy 53
RA Reagan loam, O to 3 percent slopes--------ceoooonoon 33 | ===e- - | VIs-L Lo | Toamy 52
RE Reagan-Upton association, 0 to 9 percent slopes---- 3k
Reagan loam, 0 to 3 percent slopeS--—--ecee-ecee-n N -= | VIs-4 4o | Toamy 52
lUpton gravelly loam, O to 2 percent slopes----- -— | = -- Vils-1 50 | Shallow 53
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Mapping unit

Reeves-Gypsum land complex, O to 3 percent slopes--
Reeves loam, O to 1 percent slopes------=======
Gypsum land===s=-=-—--==cemmmm—m—— oo m— o —me e

Reeves-Reagan loams, O to 3 percent slopes---------
Reeves loam, O to 1 percent slopeS------------=-
Reagan loam, 0 to 3 percent slopeS-------c-===~

Rock 1land-----ee--mmmmmcmmmmmmmme e m———m—— o

Russler loam, 1 to 3 percent slopes--------==------

Russler-Ector association, O to 9 percent slopes---
Russler loam, 1 to 3 percent slopes------------
Fetor stony loam, O to 9 percent slopes--------

Simona sandy loam, O to 3 percent slopeS-=---------
Simona gravelly fine sandy loam, O to 3 percent
510PES=-=mmmmmmmemm e mmmmmm—me————————e—ee

Simona-Bippus complex, O to 5 percent slopes-------
Simona gravelly fine sandy loam, O to 3 percent
S1lOPES-—=mmmmmm—m o mmmemm——— e —mcem—————
Bippus silty elay loam--------------—-—cce===--
Simona and Wink fine sandy loams, O to 3 percent
slopes, eroded---------e-—mmmmm——me——ooo—m——oamn-
Simona gravelly fine sandy loam, O to 3 percent
slopes, eroded-----cscmmmmmemmomom—mmmem oo
Wink fine sandy loam, O to 3 percent slopes,
erodedememmmmm e e e — e -
Stony and Rough broken land--------cem=-mmooencooo-

Tonuco loamy sand, O to 3 percent slopes, eroded---
Tonuco loamy fine sand, O to 3 percent slopes------
Tonuco leoamy fine sand, O to 3 percent slopes,
eroded-cmmmm e o
Tonuco-Berino loamy sands, O to 5 percent slopes---
Tonuco loamy sand, O to 3 percent slopes,

Berino loamy Sand----m-----m---rmmmem e mm e
Upton gravelly loam, O to 9 percent slopes--------=
Upton-Reagan complex, O to 9 percent slopes--------

Upton gravelly loam, O to 9 percent slopes-----

Reagan loam, O to 3 percent slopes-------------
Upton-Simona complex, 1 to 15 percent slopes,

Upton gravelly loam, 1 to 9 percent slopes-----
Simona gravelly fine sandy loam, 1 to 3 percent
5 1lOPES mmmm e e

Wink loamy fine sand, O to 3 percent slopes,

De-
scribed
on page

35
36

36
37

Lo

MAPPING UNITS~--Continuea

Capability unit

Irrigated Dryland Range site
Symbol Fage | Symbol Page| HName Fage
..... - | v1s-3 Lhg | Loamy 5e
_____ == | VIIs~3 50 | Gyp Flats 52
----- - VIS——} LI";! I_.Dam;," 52
_____ - | vis-L Lo | Loamy 52
----- -~ | VITIs-1 51 | -==-- =
ITIs-14 47 | VIs-3 Lo | clayey 52
_____ - | vIs-3 Lo | clayey 5¢
_____ - VIIs-5 50 Limestone

Hills 95
_____ -= | VIIe-2 kg | Sandy 53
_____ -- | VITe-2 4o | sandy 53
_____ -- | vITe-2 Lg | sandy 53
_____ -- | vIe-1 48 | Bottomland 51
_____ -= | ViTe-2 4o | Sandy 53
..... - | VITe-1 4G | Deep Sand 52
_____ - | VIIs-U 50 | Hills and

Breaks e
..... -- | VITe-2 L4g | sandy 53
..... = | viTe-2 49 | sandy 53
_____ -- | VIIe-2 by | sandy 53
R -~ | vITe-2 49 | sandy 53
_____ -= | VITe-2 L9 | Deep Sand 52
_____ -- | VIIs-1 50 | Shallow 53
..... - Vilis-1 50 Shallow 53
_____ -= | VIs-k g | Loamy 52
A - VIiIs-1 50 Shallow 53
_____ -= | VIIs-1 50 | Sandy 53
_____ -~ | VITe-1 49 | Deep Sand 52
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This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
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