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Summary

Chaves County has a total land area of about
3.900,800 acres. Approximately 45 percent of this,
or about 1,737,000 acres, is considered suitable for
irrigation. OF this total, about 101,000 acres are
now irrigated. There remains, therefore, a large
acreage of land that is suitable for irrigation. The
potential for expanding irrigation is limited by a
lack of water and by economic restrictions rather
fhan 6y/a somies T aiatle ILIOC the land
suitable for irrigation. anpmumauly
15» 030 acres are i Imiaaton g nd class 1;
63 i elsts 21 555897 i elass 3. and 200,724
acres in land class 4. The remaining 2.163,786
acres in the county are in land class 6. which is not
suitable for irrigation
The data are organized and presented on the
basis of the 20 soil associations shown on the
general soil map (figure 1). The irrigation land
classification map (figure 2) is based partly on the

soil association map and shows the approximate
distribution of the dominant class

The soil associations differ si nll'canlly in suit-
ability for irrigation as well as for other uses. For
example, the limestone hills and mountain foothill

areas included in soil associations 12 and 17 are
well suited to recreation, range and wildlife. These
L elitions pariiciiryipiovide ugood habitat for
many species of wildlife. In contrast, associa-
tion I, Reakor-Reeves-Elfrida, is well suited to
range use and irrigated agriculture, but offers only
limited recreational opportunities and wildlife
habitats.

Engineering classification of these soils has also
been provided to facilitate use of the soil associa-
tion information by engineers and others ac-
quainted with these groupings. Information relative
to the suitability of the soils for a variety of
engineering uses and specific factors limiting their
use are also given in the engineering section.
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SOIL ASSOCIATIONS AND
LAND CLASSIFICATION FOR IRRIGATION
CHAVES COUNTY

An essential for planning the bv.‘sl possible use of
land and water resources in New Mexico is infor-
mation on the capability of il fotiii cions
uses, present and potential. One such land use is
irrigated agriculture, and it is important that the
many kinds of soils within New Mexico be eval-
uated for this land use, e cu:«l!y since there is
interest in the expansion of irrigation in the state.
The water required for it irrigated land, if
expansion sh oceur, would be developed
locally, transferred from other sections of the
state, or brought in from distant sources.

The primary purpose of this report is to present
information on the suitability of s in Chaves
County for irrigation. The acreage, general loc
tion, and relative capability of the soils for such
use are given. This information can be used in
appraising the value or suitability of large tracts of
land for irrigation. Only soils capable of high
productivity under sustained irrigation can be
expected to provide a satisfactory income for farm
operators. Obviously limited or expensive irrigation
water should be used on soils that are the most
productive and have the fewest limitations. The

Procedures

H.J. Maker, V.G. Link?, J.U. Anderson, and M.V. Hodson®

extent, location, and relative suitability of land for
irrigation in Chaves County are presented on the
map showing land classification for irrigation
(figure 2). The general soils map (figure 1) and a
few detailed soil surveys provided the information
needed for imigation land classification.

The general soil map will also be useful in
community or broad area planning. For example,
from the general soil map of Chaves County,
information can be obtained about the location of
large tracts of land with soils suitable for the
development of irrigated land. It also shows those
areas with soils best suited to range, recreation,
wildlife, urban or other uses, as well as the general
location of soils that will present problems in the
construction of roads or building foundations.

The general soil map of Chaves County does not
replace the need for detailed soil maps for opera-
tional planning on individual farms and ranches or
the planning of specific locations for houses, roads,
parks, and other items of this nature. General soil
maps are suitable only for general or broad area
planning. They can, however, serve a very useful
purpose in the planning process.

In this county, the irrigation land classes were
assigned on the basis of the soil data available from
the general soil map (figure 1). Although such
maps are often made by generalizing from large-
scale detailed soil maps, this was possible only to a
limited extent in Chaves County. Detailed soil

surveys were almost entirely limited to the irri-
gated lands and contiguous areas of rangeland

TSoil Sclentist and Professor, respectively, Department of
Agronomy.

2State Soil Scientist and Soil Scientist, espectvly, Soi
Conservation Service, U.S. Department of Agriculture.



where special studies were conducted. The general
soil map of this county, therefore, was prepared
largely on the basis of a field reconnaissance
together with interpretation of airphotos, topog-
raphic maps. geolowical maps. and other available
information. When the detailed surveys are com-
pleted for the entire area, some of the soil names
that are used to identify the soil associations may
be changed. This will not affect the usefulness of
the map, however, because the soil names are only
a means of identifying the mapping units. The soil
properties and qualities of the soils comprising the
mapping units will not change
The general soil map 1), which is
small-scale and shows only soil associations, was
prepured by grouping geographically associated
soils into 20 units. These units, referred to as “soil
associations” are landscapes, or geographic area
that have a distinctive proportional pattern of soils.
Since each kind of soil normally oceurs in compar-
atively small rather than large areas, the map units
the general soil map of Chaves County are
generally made up of two or more kinds of soil. In
addition, land types and a number of minor soils
are commonly components of the map units in th
county. The kinds of soil included in each soil
association are not necessarily similar. In fact, they
often have contrasting characteristics that influ-
ence their use and managemen
When the soil data were assembled, the major
soils and miscellaneous land types within each soil
association were placed into one of five classes of
land, depending upon their suitability for irrigated
agriculture (table 5). The criteria used in the
placement of soils in the irrigation land classes are
those proposed at the 1967 conference organized
by the Federal Water Resources Council’ and
modified by a committee of this conference on

cerned with land classification and appear to have @
particularly high reliability. For uniform and con-
sistent application of these criteria and standard:
the New Mexico Soils Work Group has issued
gvidelines and clarifications as needed and appro-
priate

The classification system establishes four classes
of irrigable land and one class of non-irrigable land
Class 1 land has few or no limitations for use as
cropland under irrigation. 1t is productive and well
adapted to irrigation. High yields of most climat-
ically adapted crops can be obtained on these lands
with good management. Class 2 land. although well

*proceedings Water Resources Council, Irmgstion Land Class
tion Seminar, Salt Lake City. Utal, July 1967

suited to irrigation, has slight to moderate limi-
tations for sustained use under irrigation. This is
moderately productive land, but it requires more
than average management to obtain high yields of
climatically adapted crops. Class 3 land, which has
moderate to severe limitations for sustained use
under irrigation, is generally not as suitable for the
production of as wide a range of the climatically
adapted crops as land in classes 1 and 2. This land
also has more limited productivity for many of the
climatically adapted crops, or requires  very high
level of management t moderate to high
yields. Class 4 land has a very severe limitation for
sustained use under irrigation. The land included in
s is suitable for only a relatively few of the
ally adapted crops. Some of this land may
be adapted or used for the production of spe-
cialized crops under a very high level of manage-
ment. Class 6 land is not suitable for irrigation.

The land in Chaves County was placed in the
various irrigation land classes on the basis of soil
properties and qualities that affect their suitability
for continued use under irigation.

Neither the availability of irrigation water nor
the cost of pumping and conveying it enters into
the classification, nor was the shape, size, and
location of lands with respect to other lands to be
developed for irrigation considered in this classifi-
cation. The detailed criteria used in the placement
of land in the various irrigation land classes are
listed in table 1.

Numerous soil properties and qualities, as well as
related land factors, affect the placement of land in
this county in the various irrigation land classes.
Those features of major importance include soil
texture, thickness or depth of effective soil, avail-
able water-holding capacity, erosion, surface
smoothness, slope, internal soil drainage, salinity,
and surface drainage. The Upton soils, for example,
were placed in a non-irrigable land class, primarily
because the depth of effective soil material is
limited and the moisture retention capacity is very
low. This is in contrast to the deep soils of the
Reakor series which were placed in irrigation land
class 1. The Reeves soils were placed in class 3
primarily because of salinity and the limited
thickness of effective soil over gypsum or gyp-
siferous earth. Some Reeves soils were included in
class 4 because of a moderate to high salt content
or a still more limited thickness of effective soil
material. In the western part of the county, steep
slopes and rough broken topography, together with
shallow. stony. and rocky soils were the principal
factors contributing to the placement of a high
percentage of the lands in a non-irrigable land class,
or class 6.




Table 1. Land elassification specifications for Pacific Southwest Basin irrigation land classes!

Non-irrigable
Land Characteristics Class | Class 2 Class § Class 4
Soils
Texture (surface 12)2 WES-CL  1S-C Ms-C Ms-C All other
Peat, lands not
Muck meet
Moisture Retention (AWHC -48")> >6.00 4.5 6.0" 30" 4.5 2.5 8.0"  criteria for
Effective Depth (inches) >40% 30~ 40 20-30 10-20 arability
Salinity (ECe x 10% - equil.) <4 4-8 8-12 12- 16
Sodic Conditions®
Percent area affected <s 515 15-25 2535
Severity of problemé Stight Moderate  Moderate Moderate
Permeability (in place - in/hr) 0.2-5.0 0.05-5.0 0.05-10.0 Any
Permissible coarse fragments (§by vol. )
Gravel 15 35 55 79
Cobbles 5 10 157 357
Rock Outcrops (distance apart in feet) 200 100 50 30
Soil Erosion (for all classes) Severely oroded sofls will bedowngraded one class. Less severely eroded

soils may be downgraded one class. depending on other conditions

Topography (or land development items)

Sons or Remeval (bl yard pes acee) 10 25 50 0
Slope (per
ot stat o severly excabla <2 2-5 5-10 10-20
Slightly erodible <1 410 10-20 20-25
Surface Leveling o
Fose Rasaoval (smosubiot sover) Light Medium  Medium heavy  Medium heavy

Irrigation Method Lands Tand g
iy Ieruuty below arable limits or exceed permissible costs, or
field pattern too complex, may be considered for sprinkler. Land must
meet other requirements for arability. Designate by 'S" - example, 3-5.

Drainage
Soil Wetness (depth to water table during
ing with or without drainage)
Loam or finer > 607 400- 60" 201 100~ 201
Sandy >500 300-501 201~ 30" 10°- 201
Surface Drainage Good Good Restricted Restricted
Depth to Drainage Barrier (in feet) >7 6 5-6 1.5=6
Air Drainage? No Problem _Minor __Restricted Restricted

Tspecifications are representative of conditions after land is developed for irrigation. Each individual factor repre-
sents a minimum requirement, and unless all other factors are near optimum two or more interacting deficlencies may
result in land being placed in lower class or designated class 6 -~ non-frrigable

Iner textures may be required than those indicated for each class in areas subject to critical hot spells or wind;
coarser textures may sometimesbe permissible.

310 areas of very warm growing season 3" may be required for class 4 and in cold areas as little as 5" may be per-
mitted for class 1

“Depth of 607 or more s required for elass 1 where deep-rooted crops are importa

Snfore extensive and severe sodic problems may be tolerated in areas of wide crop daptabity.

SSeverity of problem: Slight - ESP less than 15% or less than 25% If dominated by nonswelling clays; moderate - ESP
Toes e 205 o= lw i 0% 1€ clay woicals Shvarai sevees = ESP less than 30%; with certain soll minerals may
range above 50% as measured by usual techniqy

7May range above 50% in subsoll for c!rlnm crapu if surface soll is favorable.

S5pecial crop and management practices may Justify exceeding the limits for stone removal or slope in class ; irreg-
ularity of slope may necessitate downgrading of class unless deficiency is compensated for by possibility of sprinkler
Irrigation.

SAir “rainage 16 4 consideration mainly In areas adapted to fruit or to early or late vegetables.

Abbreviations CL - cluy loam
LVES - loamy very fine sand c el
- loamy sand AWHC - avatlable water holding capacity

s
MS - medium sand ESP - exchangeable sodium per



Description of the Area

Location and Topography.

Chaves County, comprising an area of about
6,095 square miles, or 3,900,800 acres, is located
in the southeastern part of New Mexico. It is
separated from Texas on the east by Roosevelt and
Lea counties and on the south by Eddy County

Except for small areas in the extreme south-
western part and on the High Plains along the
castern boundary of the county. essentially all
surface runoff from this county enters the Pecos
River drainage system. The Pecos River, which

ginates in the Sangre de Cristo Mountain range
in the north-central part of the state, flows
generally in a north-to-south dircction through the
central part of the county. Numerous tributary
streams enter the Pecos River from the west, and a
few relatively small ones from the east. The larger
and more extensive drainages and arroyos on the
west, which originate in the Capitan, Sicrra Blanca,
and Sacramento mountains to the west of this
county. include Salt Creek. Arroyo Del Macho,
Berrendo Creek, Rio Hondo, Rio Felix, and the
upper part of the Rio Penasco. Although a few of
these large streams are perennial in their upper
regions, they are generally intermittent in the
county, or flow only following periods of heayy
rainfall. Those entering the Pecos River from the
east drain relatively small areas and are all inter-
mittent,

number of different and varied types of
topography occur within the county. The extreme
southwestern part of the county is dominated by
rolling to very steeply sloping limestone hills and
mountain footslopes. This area. in particular, is
characterized by rough and broken topography
that includes numerous very steep canyon walls,
breaks, and escarpments. The remainder of the area
on the limestone uplands and hills, or that part
comprising the western part of the county, is not
as steep or as rough and broken. Here, the
apes are generally strongly sloping to rolling
and hilly

In the part of the county extending from just
north of the city of Roswell to the south county
boundary. a broad. nearly level to gently sloping,
alluvial plain and terrace area extends eastward
from the western uplands to the Pecos River. This
nearly level to gently sloping plains arca, however,
is commonly interspersed with undulating to
gently rolling ridees and uplands in the western
part where it joins the limestone uplands.

A small narrow area along the eastern boundary

of this county lies on the Liano Estacado, or High
Plains. [t is part of an extensive plain in which the
gently sloping, smooth-lying surface is broken only
by a few drainage depressions and minor areas with
undulating or dunelike topography. The undulating
and hummocky areas occur in the most easterly
extension of this county, where sandy soils are
dominant.

The area immediately west of the High Plains, in
the castern part of the county, consists of a large
area of sandy plains which slope generally to the
west. These are dominated by gently sloping to
undulating and duny landscapes.

The northeastern part of the county  and those
parts which lie between the sandy plains on the
cast and the Pecos River, consists generally of a
gently sloping and undulating low mesa and plains
arca. Steeply sloping escarpments and breaks occa-
sionally occur on the sides of the mesas. The
difference in local relief is usually less than 100
feet. Interspersed with these steeply sloping breaks
and nearly level plains are extensive areas of gently
sloping to gently rolling uplands.

Nearly level to very gently sloping flood plains
border many of the principal drainages. These
oceur mainly in the valley bottoms of the Salt
Creck, Berrendo Creek, Rio Hondo, Rio Felix,
Arroyo Del Macho, and the Pecos River as well as
in valleys adjacent to a number of other small
intermittent drainages.

Elevations in the county range from about 3,800
feet where the Pecos River enters the county on
the north to slightly less than 3,400 where it leaves
the county on the south. The terrain rises gradually
to both the cast and west of the Pecos River,
reaching almost 4,800 feet at the Lincoln County
border to the west and near 4,300 feet at the
Roosevelt and Lea county borders to the east.

Climate?

Chaves County has semi-arid, continental
climate, characterized by distinct seasons, wide
range of diurnal and annual temperatures, moder-
ately low rainfall, and plentiful sunshine.

Average annual precipitation ranges from about
11 inches in the valley to 14 inches on the mesas,
and to I8 inches in the mountain foothills. Average
precipitation is generally greater at higher cle-
vations, especially in the western part of the

HThis section was prepared by Frank E. Houghton, ESSA,
Weather Bureau State Climatologist.



county, where the flow of moist air upslope brings
an increase in condensation. The main source of
moist air is the general southeasterly circulation
from over the Gulf of Mexico. Nearly three-fourths
of the annual precipitation falls during the growing
season, May through October, mainly from brief
but often intense thunderstorms, Annual precipi-
tation totals may vary greatly, as shown by 32,92
inches at Roswell in 1941, and only 4.35 inches in
1956.

In most of the county, the snowfall season is
November through April, with an annual average of
10 inches. Usually, only an inch or two falls in
day and does not stay long on the ground, but 15
inches fell at Roswell in 24 hours, December 8 and
9,'1960. In the higher elevations of the southwest,
the snow season is longer, with annual averages
from 14 to 17 inches. At Elk, 34 inches of snow
fell during December 1931

Temperatures of 90 degrees or higher occur at
valley stations on most days from mid-May
through mid-September, but nighttime temper-
atures are generally 30 degrees cooler. Extreme
temperatures in the county have been 112 degrees

at Bitter Lakes Wildlife Refuge, July 14, 1958, and
29 degrees below zero at Roswell, February 13,
1905. Temperatures in most of the county drop to
freezing during most nights from mid-November
through mid-March, but rarely does the temper-
ature fail to reach freezing or above during the day,
and seldom does the temperature drop to zero. In
the cooler southwestern mountains, however,
nearer 25 days a year reach 90 degrees or higher,
and about 150 days have freezing temperatures,
freeze-free season, except in the
mountains the southwestern part of the
county, is six months, from late April to late
October.

The annual pattern of precipitation and temper-
ature at Roswell is shown in table 2. This pattern is
representative of other county localities, but for
the higher elevations adjustment must be made for
increased summer showers, lower temperatures,
and greater snowfall. Selected climatological data
for several county locations are shown in table 3

Relative humidity in most of the county is
similar to that at Roswell, averaging about 50
percent, and ranging from about 70 percent in the

Table 2. Manthly temperatures and precpitation, Roswell, Chavea County, New Mextco, for period of record 1894-1960, except sanoted

= T Feb Mar. Apr. My Juwe July Avg. Sepl_ Oct Nov. Dec.
Temperatures (F%)
‘Averago dally maxtmum s 60 7 8 e m w8 15 o 5
Average daly misimum 2% w3 43 s & e e s 45 m 2
Datly mean 0 4 s s e 8 9 w6 4 40
Extrome maximum 8 8 95w 13 M0 10 s w3 % 8T 8
Extreme mintmum 9 9 5 w2 45 8 48 % 19 -6 10
Precipitation
Average (inches) 2 4 .80 LIS L3 200 LT Le4 R
‘Average days 0.10 inch or more (no. 2 1 2 2 2 4 3 3 1 1
Average movfall (nches) 20 L0 03 T o o o o 11 28
*Perlod of record 19311960
T = Trace, I
Table 3. Annual averagos of selected climatologleal data, County, New Mextco, for the period of record through 1960, except
a8 tndicatod
Tompersture Procipliation _ Last SOF  Firsl P Time
Hoan Mean Yo of Bem Yma. of orlower  or Betw
Statton maximum _ mintmum  record amal _rocord tn Sp WmE_ Dues
® b o . . - - - avegedaie- - = daye
Flk 3 mi. SE) n s e s Apritas oot 17 m
Elkns (Bons)* " “ % s Aprilaz  Oct 21 18
Hagorman u . 2 oww Apriu et 27 199
Mosa Sor. Sta. s “ 1w ome Aprim oetl 26 158
Roavell s “ o e 6 April oet, 31 25
"l“x mm H) ﬂ. u ﬂ

e znuu. ‘Through 1948; Mesa Service Station, iﬁ-zd oy m(w. ‘Through 1929,
9



early moming to 30 percent in the late afternoon
Lowest humidities oceur in the spring, Humidities
in the mountains are about 5 percent higher
because of their low temperatures,

Average evaporation, as measured by a Class A
pan at Bitter Lake Wildiife Refuge, averages 96
inches, two-thirds of which occurs during the May
through October period. Evaporation is likely
about 10 percent lower in the mountains, because
of the lower temperatures.

Average annual wind speed at Roswell Airport is

Land Use

10 miles per hour. The wind blows from the
southeast quadrant 40 percent of the time, and it is
strongest in spring. Strongest winds, those above
24 miles per hour, occur with greatest annual
frequency from the west quadrant. The general
north-south orientation of the Pecos River Valley
probably increases the frequency of winds from
those directions at Roswell. Mesa areas, and partic-
ularly in the southwestern part, likely have more
westerly winds and greater average speed.

Roswell, which is the county seat and the
population center of Chaves County, is also the site
of the earliest settlement in this county. It was an
important trading center in the early 1880's. When
Chaves was organized from a part of Lincoln
County in 1891, the population of the village of
Roswell was less than 500, The discovery of an
artesian water source in 1890 near the city
contributed much to its early growth. By 1900, it
had grown to more than 2,000 in population.

Irrigated farming in this artesian basin of Chaves
County, which began on an extensive basis about
1900, is an important land use. Most of the water
used for irmrigation is obtained by pumping from
the underground water basin. The favorable cli-
mate and soils, together with farm operators’
skillful soil management, have made the irrigation
successful and productive, The irrigated area con-
sists of approximately 101,000 acres.S Although
this is a relatively small percentage of the total land
area, it contributes significantly to the economy of
the county. Alfalfa and cotton are the most
extensive crops, but grain sorghums, small grains,
com, and pecans are also produced. Sugar beets
and vegetable crops have also been grown to a very.
limited extent with satisfactory results.

Prior to organization of Chaves County and the
expansion of irrigation, the lands comprising this
county were used principally for grazing. Ranching
is still an important agricultural enterprise, In
1968, most of the county’s 157,000 cattle and
149,000 sheep were supported by the county’s
rangeland.®

Mexico Soil and Water Consevation Needs Inventory, Soil
Conservation Service, 1966. Unpublished.

SNew Mexico Agricultural Statistics, VoL VI, Supplement 2,
69,

Another important land use is for wildlife and
recreation. The rangeland arcas of the county
provide suitable habitat for many species of wild-
life. The limestone hills in the western part of the
country, in particular, provide good habitat for big
game animal

Mineral resources of importance include, oil and

gas.
The present land use made of at least one
percent of each soil association follows:

Soil Association Present Land Use

. Reakor-Reeves-Elfrida Irrigated

farming; range
rrigats

2. Reakor-Upton ed
farming; range

3. Amo-Harkey Irrigated
farming; range

4. Elfrida-Pima-Bigetty Irrigated
farming; range

5. Reeves-Holloman-Gypsumland Range

6. Upton-Simona Range

7. Berino-Pintura-Pajarito Range

8 Lalande-Ima-Gypsumland  Range

9. Redona-Canez-Douro Range

10. LaLande-Alama-Lacita Range

11. Jalmar-Tivoli-Faskin Range

12. Ector-Conger Range

13, Reagan-Elfrida-Conger Range

14. Ector-Limestone Rockland Range

15. Deama-Pastura-Manzano Range

16. Gypsumland. Range

17. Deama-Limestone Rockland  Range

18. Kimbrough Range

19, Arvana-Amarillo Range

20. Brownfield-Tivoli-Amarillo Range



Description of Soils

The 20 soil associations are shown on_the
small-scale map for ('Invcs Cuumy mgm 1). Each
of these general soil areas, or ssociations,
i soe (i ars Reowraghipall s amcesated
comprise recognizable landscapes. They are named
for the major soil serics and land types that oceur
within them. [n addition to the named soils, they.
ils of other serics. Selected soil
and qualities of major soils in each
sociation are summarized in table 4. A

e on e oo sl alcrieons
loam subsoil about 24 inches
thick underlies it layer. The substratum
to a depth of 60 inches or more is a light brown
Jearcols <y loaih: Eirménts aud
f lime commonly occur below
an average depth of 28 inches.
Reeves soils, which are moderately deep, arc
underlain by gypsum or gypsiferous earth at depths
of 20 to 40 inches. A small acreage of these soils,
where they join those of the Holloman

of each of the soil follows:

1. Reakor-Reeves-Elfrida association

This association occurs on nearly level to very
gently sloping alluvial plains and terraces west of
the Pecos River flood plain. It is relatively exten-
sive in the central and south-central parts of the
county in the vicinity of Roswell and the commu-
nities of Dexter, Hagerman, and Lake Arthur. The
soils are forming primarily in old calcarcous allu-
vium from geologic formations dominated by
limestone with minor amounts of gypsum, sand-
stone and other sedimentary rocks. They are
strongly calcareous with the calcium carbonate
content ranging from 10 to IS percent in the
surface layers to 30 or 35 percent in the subsoil
and substratum. The Reeves soils are underlain by
gypsiferous earths.

Much of the cropland now irrigated in Chaves
County is in this association. Although the major
soils are strongly calcareous and contain a rela-
tively high content of lime, they are productive
and well-suited to irrigation. The major crops are
cotton, alfalfa, grain and forage sorghums, corn,
and small g’.un& I’uwm and various vegetable
crops are also

The rem;under of this association is used for
grazing by livestock. Moderate yields of forage are
obtained on the native ranges that are in good
condition. Black grama, blue grama, burrograss,
three-awn, sand dropseed, tobosa, vine mesquite,
and bush muhly are the principal grasses. The more
common shrubs include broom snakeweed,
mesquite, and cacti. This association comprises
about 4 percent of the county, or approximately
153,640 acres.

Soil Characteristics. Reakor soils, the dominant
and most extensive in the association, occur on
nearly level to gently sloping plains and terraces.
They normally have a moderately thick surface
layer of light brownish-gray to brown strongly

11

series, may be underlain by gypsum at depths of 10
to 20 inches. The subsoil is very pale brown to
light gray, massive, strongly calcareous light clay
loam. 1t is moderately to strongly saline in local-
ized areas where drainage is restricted.

Elfrida soils occupy swales and intermittent
drainageways in close association with the Reakor
soils. They have a surface layer of grayish-brown to
brown silt loam over a thick subsoil of brown silty
clay loam. This is underlain by a light brown bty
clay loam. Elfrida soils are strongly calcareous
typically have a few filaments and small o
masses of lime in the lower part of the subsoil and
substratum. Also in this association are small
acreages of Holloman and Upton soils which are
shallow, Atoka soils which are moderately deep,
and Pima soils which are deep,

Irrigation Potential. There is a high potential for
the development of irrigated land in this associ-
ation. The Reakor and Elfrida soils, which com-
prise about 70 percent of the association, are well
suited for use as cropland under irrigation. The
associated Reeves soils, although not as
adapted to irrigation as those of the Reakor an
Elfrida series, are nevertheless suitable for irriga-
tion. The salinity hazard and moderate soil depth
are the major factors mnmbuxmg to their place-
ment in irrigation land class 3. The land suitable
for irrigation commonly occurs in large tracts With
little or no intermingled non-irrigable land. It
provided with essential improvements of leveling,
installation of irrigation systems, and the appli-
cation of good farming practices, this land has
sufficient productive capacity to support sustained
irrigation.

2. Reakor-Upton association

like the Reakor-Reeves-Eliid
assaciation, (No: 1), oséurs o allavial plains and
terraces west of the Pecos River. It is located




Fig. 3. Typical patiem of soils on the plams and terraces west of the Pecos River. The soils shown are in
the Reakor-Upton association.

generally just to the west of association 1, and
differs in that it contains a much higher percentage
of shallow soils and has a more varied topography.
The nearly level to gently sloping landscape
occupied by the Reakor and Elfrida soils is
commonly interspersed with undulating to gently
rolling ridges and uplands occupied by the Upton
soils.

The dominant use made of the land in this
association is grazing. Under good management,
moderate yields of forage are obtained on the

moderately deep and deep soils. The more
common grasses are black grama. burrograss,
tobosa, threc-awns. blue grama. and sideoats

grama. Under heavy use. the density of such shrubs
as creosotebush and broom snakeweed tends to
increase, particularly on the shallow soils, such as
those of the Upton series. This unit also includes
small scattered tracts of irrigated land. The prin-
cipal soils under irrigation in the unit are Reakor
and Elfrida. Most of the irrigated cropland has
been leveled, and adequate irrigation systems have
been installed for efficient water use. The major
crops grown are cotton, alfalfa, grain and forage

e

sorghums, and small grains. This association in-
cludes about 187,980 acres, or five percent of the
county.

Soill Characteristics. Reakor soils. which are the
most extensive, occupy the nearly level to gently
sloping plains intermediate in elevation between
the Upton and Elfrida soils. They typically have a
moderately thick surface layer of light brownish-
gray to brown, calcareous loam. A light brown,
strongly calcareous loam or light clay loam subsoil
about 24 inches thick underlies the surface layer.
The substratum to a depth of 60 inches or more is
a light brown, very strongly calcareous clay loam,
A few fine threads and small soft masses of lime
commonly occur below an average depth of 28
inches,

The Upton soils in this association commonly
oceur on strongly sloping and undulating ridges
and uplands just above the position occupied by
Reakor soils. They normally consist of less than 10
inches of light brownish-gray, calcarcous, gravelly
loam over layered and fractured indurated caliche.
Angular caliche fragments often occur on the



surface and in the soil layer immediately above the
indurated caliche, where they may comprise as
much as 35 percent of the soil mass. The depth to
the underlying caliche may range from 4 to 20
inches.

The Atoka and Elfrida soils are also relatively
extensive in this association. The Atoka soils occur
on nearly level to gently sloping plains between the
Reikor and Upton soils. Typically they have a
moderately thick surface layer of light brownish-
gray to brown, strongly calcareous loam. Their
subsoil is a light brown. strongly calcareous loam
or clay loam containing many distinct filaments
and small soft masses of lime. They are underlain
by layered and fractured indurated caliche at
depths of 20 to 40 inches. The Elfrida soils occupy
swales or broad drainageways in close association
with the Reakor soils. They are deep and strongly
calcareous soils with clay loam or silt loam surface
layers and slowly permeable silty clay loam sub-
soils.

Also in this association are the moderately deep
gypsiferous Reeves soils, the gravelly Santo Tomas
soils and small acreages of miscellaneous land types
such as gullied land and alluvial land. These soils
and miscellaneous land types comprise about seven
percent of the association.

Irrigation Potential. Although this unit contains
about 30 percent non-irrigable land, there is con-
siderable opportunity for expansion of irrigation.
The interspersed non-irrigable lands are often in
tracts large enough to be excluded from areas
planned for irrigation. The Reakor and Elfrida soils
are wellsuited for use as irrigated cropland. These
soils in association with minor acreages of class 3
land should provide tracts of sufficient size to war-
rant consideration for irrigation.

3. Arno-Harkey association
Included in this association is the nearly level to
gently sloping flood plain adjacent to the Pecos
River. It comprises an area of about 59,250 acres,
O o peseent of the county.  reltively igh
percentage of soils are inadequately drained and
saline. The highest concentrations of salts occur
where the water tables are close to the surface and
where seepage is received from the higher lying
terrace lands adjoining this unit on the west. The
soils are deep and are forming in strongly calcar-
eous alluvium of mixed ori

A small part of this association is already
irrigated. Although small acreages of Amno and
Anthony are irrigated, Harkey is by far the

dominant soil used for crop production under
irrigation. Where the soils are adequately drained
and free of toxic concentrations of salts, moderate
to high yields of adapted crops are obtained. The
remaining lands in this association are used for
grazing, recreation, and wildlife. Bottomless Lake
State Park and Bitter Lake National Wildlife
Refuge are partly within this association. Recre
ation areas and fishing are available in the Bottom-
less Lake State Park.

Scattered and moderately dense stands of salt
cedar with an understory of grasses are common on
the lands not under irrigation. In addition to salt
cedar, native vegetation on the Arno soils ki
of salt grass, alkali sacaton, giant sacaton,
mesquite foboss, three-awns, and chamize ‘Alkali
sacaton, black grama, sideoats grama, blue grama,
chamiza, and snakewged are the more common
grasses and shrubs on the Anthony and Harkey
soils.

Soll Charoertses Ao soils, one of the more
exte s in the association, occur on the
i 5uel 10 sholl dhorine Foo piki of the
Pecos River. They typically have a surface layer of
light reddish-brown to reddish-brown strongly
calcarcous silty clay loam or clay. This is underlain
to a depth of five feet or more by stratified silty
clay loams and clays. Although heavy silty clay
loam and clay textures are dominant, thin strata of
coarse-textured materials often occur below a
depth of two or three feet. Some gypsum erystals
often occur at depths of 30 to 50 inches from the
surface. Approximately 65 percent of the Amo
soils in this county are moderately to strongly
saline and inadequately drained.

Harkey soils also occur on nearly level to gently
sloping flood plains. They typically occupy slightly
higher levels or terraces than the associated Arno
soils. They are usually free or almost free of salts
except in localized areas adjacent to the Pecos
River channel where the water table fluctuates and
may be less than five feet during part of the year.
The Harkey soils generally have a surface layer of
light brown to brown very fine sandy loam or loam
over a moderately permeable medium-textured
subsoil. The substratum is typically stratified and
medium to moderately coarse-textured. These
soils, which are strongly calcareous, commonly
contain a few distinct filaments and small soft

asses of lime and gypsum crystals in the subsoil
and substratum.

The Anthony soils consist of deep, light colored,
calcareous fine sandy loams. They are developing
in recent alluvium on nearly level to gently sloping
flood plains and adjacent alluvial fans. A moder-




ately thick surface layer of pale brown fine sandy
loam is underlain by a rapidly permeable light
brown sandy loam. The substratum is a light brown
sandy loam stratified with thin lenses of loamy
sand, loam, and silt loam. This layer extends to
more than 60 inches below the surface

Also in this association are small areas of deep
sandy  soils of Pajarito series, shallow

the
gypsiferous soils, miscellancous land types such as

nverwash, arroyos, rivers, lakes or ponds. These
inclusions comprise about 10 percent of the
association.

Irrigation Potential. There is only a very limited
potential for expansion of irrigated cropland in this
association. The Arno soils, because of their low
position, slow permeability, and fine-textures, will
require very intensive management to prevent
further accumulation of salts and the development
of unfavorable drainage conditions. The Harkey
and Anthony soils, when well drained and free of
toxic concentrations of soluble sal suitable
for use as irrigated cropland. The acreage of these
soils available in this association for expansion of
irrigated cropland. however, is limited.

4.  Effrida-Pima-Bigetty association

This association includes the soils on the flood
plains and in the valleys adjacent to Arroyo Del
Macho, Salt Creek, South Bemendo Creek, Rio
Hondo, Rio Felix, Rio Penasco, as well as a
number of other small drainages. The soils, which
are generally deep, occur on nearly level to gently
sloping landscapes and are forming in alluvium of
mixed origin. Except for a few areas on the plains
and terraces near the Pecos River. the units
comprising this association are usually long,
‘meandering, and narrow.

A small part of this association is used as
irrigated cropland. The major crops grown are
cotton, alfalfa, sorghums, and small grains. The
remaining and major part of this association is used
for grazing by livestock. Moderate vields of forage
are obtained on native ranges in good condition.
Black grama, blue grima, tobosa grass, vine
mesquite, alkali sacator. burrograss and three-awns
are the more common grasses. This association
comprises about four percent of the county, or
approximately 143.870 acres.

Soil Characteristics  Elfrida soils. the most
extensive in the association, occur in swales and on
flood plains of intermittent streams. The land-
seapes occupied by these soils are often concave

and have slope gradients of less than one percent
They have a surface layer of grayish-brown to
brown silt loam over a thick subsoil of brown silty
clay loam. This is underlain by a light brown silty
clay loam. Elfrida soils are strongly calcareou
typically have filaments and small sof of
lime in the lower part of the subsoil and substra-
tum

Pima soils occupy nearly level to gently sloping
flood plains contiguous to intermittent drainages.
These soils, which are characterized by their dark
colored surln(‘c layers, typically have a thick
surfac of dark grayish-brown calcarcous clay
o T in i derai at depthis 4P20 £ 36 icios
by a grayish-brown stratified substratum that
ranges from medium to moderately coarse in
texture. A few thin strata of gravelly materials may
occasionally occur in the substratum.

The Bigetty soils also occur in swales and
depressional areas in close association with soils of
the Elfrida series but differ primarily from these
soils in that they are dark colored to a depth of 20
to 30 inches or more. They usually have a thin
surface layer of brown to dark brown calcareous
silty clay loam over a thick subsoil of dark brown
silty clay loam. This is underlain by a light brown
to brown clay loam or sandy clay loam. A few
distinct small soft masses and filaments of lime are
common in the substratum and the lower part of
the subsoil.

Also in this association are the deep calcareous
Reakor soils, the gravelly Santo Tomas soils, the
shallow Upton soils, and small acreages of miscel-
laneous Jand types such as gullied land and arroyo
bottoms. These soils and miscellancous land types
comprise about 20 percent of the association.

Irrigation Potential. Although the major soils in
this association are deep, have high water-holding
capacities, and are nearly level to gently sloping, a
high percentage of these soils have been placed in
class 2 because of an overflow and erosion hazard.
They commonly occur in valley bottoms and flood
plains where they are susceptible to runoff from
higher lying lands. Approximately 55 percent of
the land in this unit s in class 2; 25 percent in class

1 15 percent in class 6; and 5 percent in class 4.
The soils in this association offer considerable
opportunity for expansion of irrigated land. These
soils, however, occur as small, narrow. and mean-
dering areas adjacent to drainages. and their use for
irrigation may be precluded by their size, shape.
and distribution.



5. Reeves-Holloman-Gypsumland association

This association, which comprises an area of
about 163,300 acres, or four percent of the county,
lies mainly in the central part of the county. It
oceurs on landscapes that range from broad, nearly
level to gently undulating plains to rolling low hills.
The major soils are developing in parent materials
derived from gypsiferous rocks with other sedimen-
tary rocks contributing minor amounts. The asso
ation is characterized by exposures of
carth and the intermingled strong! reous soils
that are underlain by gypsiferous earths at shallow
to moderate depths

The gypsumland component of this unit sup-
ports little usable vegetation and is of very limited
value, even as range. The remaining parts of the
association support a sparse to fair cover of native
grasses. forbs, and brush suitable for grazing by
livestock and wildlife. The vegetation consists
mainly of gyp grama, black grama, alkali sacaton,
burrograss, tobosa, coldenia, tarbush, gyp grass,
chamiza, and broom snakeweed. A few small areas
in this association receive additional moisture as
runoff from surrounding areas. These support
dense stands of alkali sacaton and produce high
yields of forage.

Soll | Chamortylet Reeyes ol o oF the
more extensive soil the association, consist of
Bty i Ut bloead cilbireous oius
underlain by gypsiferous earth or rock. They
usually have a thin, pale brown, strongly calcarcous
loam surface layer. This layer grades through a very
pale brown, or light gray, clay loam, high in lime,
to the underlying gypsiferous earth at depths of 20
to 40 inches. They are moderately to strongly
saline in localized areas where drainage is re-
stricted. In this unit, the Reeves soils typically
occupy gently sloping plains or the slightly de-
pressed or swale areas.

Holloman soils occur on nearly level to gently
sloping and undulating uplands. They are shallow,
light colored, stronaly calcarcous soils underlain by
beds of gypsum. The surface layers are pale brown
to light brownish-gray loam. These are underlain
by gypsum or gypsiferous earth at depths of 4 to
20 inches.

Gypsumland, a miscellancous land type, is also
extensive in this association. It consists of a
complex of outcrops of gypsiferous earth o rocks
and very shallow soils. The gypsiferous materials
vary from white “chalky” carths to hard, light
colored, crystalline gypsum rocks. A thin mantle of
loamy soil material may occur in small arcas
between the outerops of gypsiferous earth or rock.
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The Gyp: is widely distributed
the association. The topography is varied, ranging
from gently undulating to moderately steep and

rolling,
Also in this association are small arcas of
Russler, Reakor (reddish-brown variant), Largo,

and Upton soils. The Russler soils are moderately
deep, reddish colored, gypsiferous, silty soils on
the undulating uplands. The Reakor (reddish-
brown variant) soils are similar to Reakor loam
(association No. 1) but are redder and coarser-
textured in the subsoil and substratum. This soil is
scattered throughout the asso uon Largo soils
are deep, reddish colored soi rring in drain-
ageways and on alluvial fans. mm.onmy deep
gullies oceur in the drainageways.

The Upton soils are very shallow and gravelly on
zently sloping to rolling ridges scattered
throughout the association. These less extensive
soils comprise about 20 percent of the association.

Irrigation Potential. There is very little potential
for development of irrigated land in this asso-
ciation because of previlence of shallow soils and
outcrops of gypsiferous earths and rocks. The
Reeves soils, although suitable for irrigation, have
moderate to severe limitations due to limited soil
depth and salinity. Furthermore, they. commonly
oceur in small tracts interspersed with non-irrigable
land. Therefore, tracts of land of sufficient size to

arrant consideration for future expansion of
irmigated land are very limited.

6. Upton-Simona association

This association, which occurs east of the Pecos
River in the south-central part of the county,
includes an area of approximately 189,830 acres,
or about five percent of the county. The topog-
raphy, which is quite varied, ranges from nearly
level to gently sloping plains and mesa tops to
strongly sloping and rolling uplands. A small
reage of steeply sloping lands on ents
and breaks is also included. Although small and
scattered areas of deep soils occur in this associ-
ation, it is dominated by shallow soils underlain by
rmmml strongly cemented to indurated caliche.
sures of caliche, shale, and sandstone are
common on the breaks and escarpment areas.

The entire association is used for grazing of
livestock and wildlife, The soils, which are dom-
inantly shallow and droughty, in general support
only a sparse cover of vegetation. Short, mid, and
tall prasses with mesquite, creosotebush, broom
snakeweed, graythorn, and longleaf ephedra make




up most of the vegetation. The more common grat

species on the sindy soils of the Simona serics are
black grama, sideoats grama, little bluesterm, sand

muhly,
species on the Upton soils consis
grama, sideoats grama. hairy grama.
burrograss, and three-awns

sand dropsced. and three-awns. The grass
t mainly of black
bite grama

Soil Characteristics. The Upton soils in this
association oceur on nearly level to strongly
sloping and undulating plains and mesa tops, These
very shallow to shallow soils typically have fight
brownish-gray, calcareous, gravelly loam surface
layers. Angular caliche fragments are common and
may comprise as much as 35 percent of the soil
mass in the soil layers immediately above the
underlying indurated caliche. The depth to caliche,
which is usually less than 10 inches, may range
from 4 to 20 inches

Simona soils occupy nearly level to undulating
plains and mesa tops. They typically have a lh.in
surface layer of grayish-brown to brown, calca
cous, fine sandy loam. The subsoil, which isa p’llt
brown, fine s:mdv loam, usually contains a few to
many angular caliche fragments. This is underlain
at a depth 08 et o0 e by WhiEE
pinkish-white strongly cemented caliche.

Reakor soils (reddish-brown variant) are_also
moderately extensive in this association. These
soils, which oceur on nearly level to gently sloping
and undulating plains, have a surface layer of light
reddish-brown to brown strongly calcareous 1nam
A light brown or reddish-brown, strongly calcan
G5 e o= ght ey oar sl dbout 4
inches thick underlies the surface layer. The
substratum to a depth of 60 inches or more is a
light brown. very strongly calcarcous, clay loam.
Filaments and small soft masses of lime commonly
oceur below an average depth of 24 inches,

In addition to these three soils, miscellancous
land types and sofls of minor exient comprise

percent of the The
land types include rockland, and stony, e rough
broken land. These land types occupy the steep
slopes, breaks. and escarpments and are char-
acterized by outerops of hedrock. A thin mantle of
gravelly or stony soil material is common on the
ledges and in the areas between the outcrops of
bedrock. Soils of the Berino. Pajarito, Largo, and
Bigetty series are also important in this associ-
ation. The Berino soils have u surface layer of
loamy fine sand over a sandy clay loam subsoil.
The Pajarito soils, which are deep, have loamy fine
sand surface layers and sandy loam o fine sandy
loam subsoils. The substratum is typically stratified
and may range in texture from loamy sand to fine

sandy loam. Largo soils are generally deep, light
colored loams and silt loams. They are developing
in alluvial materials from the redbed formation.
Bigetty soils have a surface layer of silty clay loam
over silty clay loam subsoil. They oceur in depres-
sional areas where runoff accumulates

Ivigation Potential. There is very limited poten-
tial for the development of irrigated land in this
association. Upton and Simona soils are in irrigs-
tion land class 6 because of their shallow depth and
other soil properties. The remaining soils, o those
of Reakor (reddisti-brown variant), Berino, Bigetty,
Pujarito, and Largo series, are suitable for use as
cropland under irrigation, but occur in small tracts
intermingled with Jarge areas of class 6 land, and
thus merit little consideration for irrigation.

7. Berino-Pintura-Pajarito association
Included in this association is an area of about
95225 acres cast of the Pecos River in the
south-central part of the county. It occurs on a
nearly level to gently sloping and undulating plain.
Coppice dunes dominate the microrelief in much
of this association. These dunes, which are forming
in and around mesquite and other shrubs, vary in
height up to six feet or more.

All the major soils in this association are sand:
B e s e i
in this unit has not been affected by some erosion.
The association consists primarily of Berino soils,
coppice dune materials (Pintura soils). Pajarito
soils, and lesser amounts of Simona and other
soils underlain by weakly to

‘The soils of this association are used for grazing
by livestock. Due to their high susceptibility to
wind erosion, a high level of management is
essential to prevent depletion of desirable vegeta-
tion and soil deterioration. Under good manage-
ment, moderate forage is obtained. The vegetative
cover consists dominantly of tall and mid grasses.
mesquite, yucca, creosote bush, snakewced, and
chamiza. The more common grasses include sand
bluestem, little bluestem, sand dropseed, sideoats
grama, sand muhly, black grama, three-awns, and
switchgrass.

Soil Characteristics. Berino soils occupy  the
nearly level to gently sloping areas between the
undulating to duny Pintura and Pajarito soils. The
eroded parts of the Berino soils are usually
hummocky and often intermingled with the
Pintura soils. They have a thin surface layer of




foamy fine sand or fine sand over thick reddish-
brown, sandy clay loam subsoil. The lower part of
the subsoil, which is normally calcareous, contains
a few to many filaments and small soft masses of
lime. This is underlain at depths of three to four
feet by a pinkish-white sandy clay loam with a very
high lime content.

intura component of this association
oceupies the coppice dunes and those parts of the
landscape in this association that are gently rolling.
The Pintura soils have surface layers of loose,
noncalcareous to weskly calcareous, yellowishred
or reddish-brown, fine sand over thick deposits
fine sand.

Pajarito soils, which are also extensive in this
association, occupy nearly level to gently sloping
hummocky landscapes. These soils usually have a
thin surface layer of yellowish-red, weakly calcar-
cous, loamy fine sand or fine sand. The subsoil and
e e et By
loam extending to over 60 inche soils are
susceptible to wind erosion where the Neatlative
cover is seriously depleted.

Also in this association are small areas of active
duneland, Cacique, Wink, and Simona
soils, Active duneland includes the barren or nearly
barren sand dunes that are actively eroding. The
Cacique and Wink soils are moderately deep sandy
soils underlain by indurated caliche and lacustrine
‘material, respectively. The Simona soils are shallow
sandy loam soils underlain by indurated caliche.
The Kermit soils consist of deep fine sands. These
inclusions comprise about 15 percent of the
association.

E

Irrigation Potential. Approximately 61 percent
of the land in this association has been classified as
suitable for irrigation. Thc relatively high percent-

i the restricted

and

tion, however, limit the opportunity for expansion
of irrigation. The Berino and Pajarito soils, which
commonly occur as 4 complex, are usually eroded
and hummocky. They account for most of the land
classified as suitable for irrigation and are in classes
3 and 4. These lands will require considerable
conditioning, including leveling and soil modifi-
cation, in preparation for irrigation.

8. La Lande-Ima-Gypsumland association
This association, comprising an area of about

138,890 acres, occurs in the north-central part of
the county adjacent to the Pecos River. The

s quite varied, ranging from gently to
strongly sloping and undulating on the plains to
steep, rough and broken on the escarpments and
breaks areas. The soils are developing dominantly
in parent materials of sedimentary origin including
shale, sandstone, limestone and gypsum. Although
there are included soils developing residually in
materials from these sedimentary rocks, the major
soils in_this association are developing in alluvium
originating from such materials. In general the s
of this association are moderately to highly suscep-
tible to erosion, and as a result, few areas have not
been affected by some erosion. Gullies are
common in many of the valley bottoms,

This association, which is used as rangeland, has
a highly variable capability for such use. The
gypsumiand component of this unit, as well as the
escarpments and breaks areas, support only sparse
cover of usable vegetation and has only a limited
value as range. The parts of this general soil area
that are dominated by moderately deep and decp
soils produce fair to moderate yields of forage
under good management. Vegetation consists of
blue grama, black grama, gyp grama, mesa drop-
seed, three-awns, and mesquite.

Soil Characteristics. La Lande soils occur
dominantly on the crests and side slopes of slightly
elevated ridges in this association. They have a
surface layer of reddish-brown noncalcareous loam
or fine sandy loam. This is underlain by a
reddish-brown calcareous loam. A weak but
distinct lime zone in the form of fine soft masses
and coatings on sand grains and pebbles commonly
occurs at depths of 18 to 40 inches.

Ima soils in this association generally occupy
gently to strongly sloping alluvial fans and side
slopes. These soils have a surface layer of non-
calcareous fine sandy loam or fine sand. This is
underlain by a light reddish-brown calcareous fine
sandy loam. A few distinct small soft masses and
filaments of lime are common in the substratum
and lower parts of the subsoil. Most of the Ima
soils in this association are moderately to severely
eroded. Coppice dunes forming in and around
mesquite and other shrubs dominate the micro-
relief on these eroded phases.

psumland, a miscellaneous land type, has a
varied topography ranging from gently sloping and
undulating to moderately steep and rolling. It
consists of a complex of outcrops of gypsiferous
earth or rocks and shallow soils, The gypsiferous
‘materials vary from white “chalky” earths to hard,
light colored, crystalline gypsum rocks. A thin
mantle of loamy soil material commonly occurs
between the outcrops of gypsiferous earth or rock.




Also in this association are soils of the Lacita,
Reeves (darker surface variant) and Holloman
(darker surface variant) series, as well as a number
of other miscellancous land types including rock-
land, gullied land, alluvial land and arroyo and
drainage bottoms. Lacita soils, which are forming
in medium to moderately fine-textured silty allu-
vium, oceur in valley bottoms and on slopes below
outerops of shale, siltstone, and sandstone. These
soils, often dissected by gullies, consist of light
reddish-brown to reddish-brown calcareous  silt
loams and light silty clay loans to a depth of six
rm or more. The Holloman and Reeves soils are

of their series in that they occur in
)hgm» higher rainfall arcas and have somewhat
darker colored surface layers. Rockland includes
the outcrops of shale, sandstone, and other types
of sedimentary rocks that usually occur as breaks
and escarpments scattered throughout the asso
tion. These inclusions comprise about 35 percent
of this association

Ivigation Potential. The major soils of this
association have moderate o severe limitations for
use us cropland under imigation. Although the
LaLande soils are moderately well suited to irriga-
tion, & majority of soils in this unit were placed in
irrigation classes 3 and 4 because of slope, erosion,
and unevenness of the land surface. The Ima,
which has a moderate water-holding capacity, was
also placed in irrigation class 4 because of erosion,
unevenness of the land surface, and slope. These
class 3 and 4 lands will require considerable soil
conditioning and land leveling in preparation for
imrigation. In addition, the irrigable land in this
assaciation commonly occurs as relatively small
tracts interspersed with extensive areas of class 6
lands. Although approximately 40 percent of this
association is irrigable, the low capability of the
sails for such use together with the high percentage
of intermingled non-irrigable land tend to place
severe restriction on its use for irrigation

9. Redona-Canez-Douro association

Included in this association are one large and
four small areas in the northeastern part of the
county. It consists of an arca of about 284,555
acres, which comprises about seven percent of the
county. The soils, which are developing in parent
materials dominantly of alluvial and eolian origin,
occupy gently sloping and undulating landscapes.
These soils generally have brown to reddish-brown
fine sandy loam or light loam surface layers and
moderately permeable sandy clay loam subsoils.
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They are only slightly to moderately susceptible to
erosion and in general support fair to good stands
of native vegetation, consisting of black grama,
blue grama, hairy grama, sideoats grama, sand
dropseed, buffalo grass, tobosa grass, spike muhly,
three-awns, yucca, broom snakeweed, and some
mesquite and cholla cactus,

SoilCharacteristics. Redona soils, the most
extensive in this association, have a thin surface
layer of brown to reddish-brown noncalcareous
fine sandy loam or loam. Their subsoil is a thick
reddish-brown sandy clay loam that is non-
calcareous in the upper part. This is underlain by a
light reddish-brown or pinkish-white very limy.
loam at depths ranging from about 28 to 40 inches.
The maximum lime accumulation usually accurs in
the upper part and gradually decreases with depth.
The Canez soils, which are also extensive in this
association, differ from the Redona soils in that
they do not have a high lime zone or caliche
horizon within 40 inches of the surface. These soils
usually have a surface layer of brown noncal-
careous fine sandy loam over a thick brown or
reddntebrown sonclearsons sandy;clay. oam ub-

. This is underlain to a depth of 60 inches or
e
in which small soft masses and threads of lime are
comm
Dou

on.
1o soils, the other major member of this
association, have a surface layer of reddish-brown
noncaleareous loamy fine sand or fine sandy loam.
Their subsoil is a reddish-brown sandy clay loam
typically noncalcareous in the upper part. A few
small soft masses and threads of lime are common.
in the lower part of the subsoil immediately above
the underlying indurated caliche. The depth of the
caliche layer ranges from about 20 to 36 inches
and is usually indurated or strongly cemented in
the upper 12 to 18 inches. The degree of cementa-
tion usually decreases gradually with depth.

Also in this association are soils of the Jalmar,
Ima, and Blakeney series. The Jalmar soils have
fine sandy surface layers about 24 inches thick
over thick sandy clay loam subsoils. The Ima soils
are also deep and consist of fine sandy loams or
sandy loams to a depth of 60 inches or more. The
Blakeney soils, which are shallow sandy loam soils,
are underliin by fractured strongly cemented
caliche within a depth of 20 inches. Small acreages
of duneland, arroyo bottoms, and other
miscellancous land types comprise the remaining
parts of this association.

Irrigation Potential. The major soils in this
association have characteristics and properties



favorable for their use as imigated cropland.
Approximately 56 percent of the land in this
general soil arca has been placed in irrigation land
class 2; 21 percent in class 3; 14 percent in class 1;
and the remaining 9 percent is non-rrigable (class

0).

The Redona soils. when oceurring on smooth
nealy level to gently sloping landscapes, were
placed in land class 1. The majority of the Redona
G B i e painng
class 2 because of slope and unevenness of the land
surface. The Douro soils, because of slope, moder-
ate depth, and water-holding capacity, were in-
cluded in class 3. These soils together with Jalmar
fine sand and Ima fine sandy loam account for
most of the land in class 3. The Blakeney soils and
small acreages of duneland and arroyo bottoms
account for most of the land classified as non-

irrigable.
Although the lands in this association will
require considersble and leveling and some soil

iigation, mey sie s rclmvcly mgn potential for
irrigation.

10.  La Lande-Alama-Lacita association

This association, which is widely distributed in
the north-central part of the county. encompasses
an area of about 258 465 acres. Gently sloping and
undulating topography is common over much of
the area occupied by these soils. A few steep
escarpments and breaks, as well as nearly level to
gently sloping valley bottoms, are included. The
soils are developing dominantly in sediments from
formations consisting of interbedded sandstone,
shale and siltstone. Although small areas of shallow
soils are included, these soils are usually moder-
ately deep to deep and support fair to good stands
of both mid and short grass types. The more
common grasses are blue grama, black grama, hairy
grama, sideoats grama, three-awns, tobosa, alkali
sacaton, burro grass, and sand dropseed. Mesquite,
yucea, snakeweed, chamiza d a few cholla
cactus are the more prevalent shrubs.

Soil Characteristics. The La Lande soils, which
are deep, well drained, and loamy, occur domi-
nantly on crests and side slopes of upland ridges
and alluvial fans, The granular noncalcareous
surface layer is medium-textured and about six to
eight inches thick. This layer is underlain by a
reddish-brown, calcareous loam. A weak but dis-
tinct lime zone in the form of fine soft masses and

coatings on pebbles normally occurs at depths of
18 to 40 inches

The Alama soils occur on nearly level to gently
sloping alluvial fans. They have a thin. granular,
reddish-brown silt loam surface layer over a thick
subsoil of reddish-brown silty clay loam. This
grades into a light reddish-brown or reddish-yellow
silt foam at depths of 26 to 30 inches. A few fine
soft masses and threads of sgregated lime
normally are present in this horizon.

Lacita soils, which are also deep, oceur domi-
nantly on nearly level to gently sloping channeled
valley bottoms and alluvial fans. They have a thin
surface layer of reddish-brown calcareous loam or
silt loam. This is underlain to a depth of five feet
or more by weakly stratified reddish-brown, calcar-
eous silt loams and loams. These soils are suscep-
tible to water erosion where the vegetative cover is
depleted and where there is a concentration of
runoff. A few deep gullies, particularly in the
drainageways, are common.

In addition to the three major soils, gullied land.
rough broken and stony land, shallow soils under-
lain by gypsiferous carths, and soils of the
Montoya, Hassell, Newkirk, San Jon, and Ima
series comprise_about 25 percent of this asso-
clation. Rough broken and stony land, the most
extensive of the miscellancous land types, consists
of a complex of very shallow soils and outcrops of
thinly bedded siltstone, shale, sandstone, and other
sedimentary rocks. The soils of the Montoya series
are deep, fine-textured, and slowly permeable.
They occupy the nearly level to gently sloping
flood plains and broad valley bottoms. The Hassell
soils are reddish-brown, clayey, and slowly perme-
able. They are underlain by shale at depths ranging
from 30 to 50 inches. They have a thin, noncal-
careous, silty clay loam surface layer, and a blocky,
calcareous heavy clay subsoil. The Newkirk and
San Jon soils are shallow to moderately deep soils
developing over interbedded shales and sandstone.
The Ima soils consist of deep and moderately
coarse-textured soils.

Irrigation Potential._This association, which is
dominated by class 2 and 3 land, offers a fair
for expansion of irrigation.

the principal factors contributing to placement of
the soils in these land classes. They will, therefore,
require considerable land leveling and soil condi-
tioning for irrigation. This association is widely
distributed and in small tracts that limit its
development for irrigation except where they
oceur adjacent to other irrigable lands.



1. Jalmar-Tivoli-Faskin association
This_association includes an area of about
527,015 acres in the castern part of the county. It
comprises the gently sloping and undulating to
gently rolling sandy plains just west of the High
Plains escarpment. The soils are generally deep and
are developing in sandy eolian and alluvial sedi-
ments. In gcmml they are very susceptible to wind
erosion. arly when the vegetative cover
becames, depleted. Hiimmocky and duned orcas
are, therefore, common in this association, A few
dunes, which are essentially barren of vegetation,
actively erode during windy periods.

The soils of this association are used for grazing
livestock. A high level of management is essential
to prevent depletion of vegetative cover and soil
deterioration wind crosion. Under good
management, moderate forage yields are obtained.
The vegetative cover consists dominantly of tall
and mid grasses, and same short grasses, mesquite,
shinnery oak, yucca, and sind sage. The more
common grasses include sand bluestem, little blue-
stem, sand dropseed, giant dropseed, sideoats
grama, three-awns, switchgrass, plains bristle grass,
blue grama, silver bluestem and black grama.

Soil Characteristics. Jalmar soils occur on gently
undulating and hummocky landscapes. They have a
thick surface layer of lght brown to brown fine

sand over a subsoil of red to reddish-brown sandy
iyl D e e by a
yellowishred light sandy loam. A white

y
fractured caliche layer is often present at depths
between four and six feet.

Tivoli soils occupy those parts of the landscape
in this association that are gently rolling and have
dunelike topography. They have surface layers of
loose, noncalcarcous yellowish-brown fine sand
over thick deposits of fine sand.

Faskin soils occur on the nearly level to gently
sloping areas between the rolling and duny lind-
scapes of the Tivoli soils and undulating and
hummocky landscapes occupied by the Jalmar
soils. These soils have a surface layer of brown
noncalcareous fine sandy loam or loamy fine sand
over a thick reddish-brown sandy clay loam subsoil
that is typically noncalcareous in the upper part. A
weak but distinct zone of lime accumulation
commonly occurs between 40 and 60 inches in the
form of small soft masses and coatings on the
surface of the soil peds,

Also in this association are small arcas of active
duneland, Redona, Gomez. Ima, and Blakeney
soils. Active duneland includes the barren or nearly
barren sand dunes that are actively eroding, The

Redona soils have sandy loam surface layers, sandy
clay loam subsoils and a strong lime zone at depths
of 28 10 40 inches. The Gomez soils have a loamy
fine sand surface, fine sandy loam subsoils, and
strong lime zones at depths of 22 o 40 inches. The
Ima soils are deep sandy loam soils in depressions
and drainageways. The Blakeney soils are shallow
sandy loam soils underlain by fractured indurated
caliche. These minor soils and land types comprise
about 20 percent of the association.

Irrigation Potential. The Jalmar, Faskin,
Redona, Gomez, and Ima soils, where they occur
in tracts of sufficient size, have properties suitable
for use as irrigated cropland. Their sandy textures,
water intake rates, and moderate water-
acity, however, limit their suitability.
Wind erosion is a moderate to severe hazard, and
careful management will be needed to minimize
damage by wind. These soils, with essential
improvements of land leveling, soil conditioning or
modification, and the application of adequate
erosion control measures and other accepted good
farming practices, should have sufficient produc-
tive capacity to support irrigation. In addition to
land leveling, the Jalmar and Faskin soils can be
improved for irrigation by deep plowing or mixing
of the sandy surface layers with the underlying
sandy clay loam subsoil.

Tivoli soils, because of their extremely sandy
nature, low water-holding capacity, and very high
erosion hazard are not recommended for irrigation.

Ector-Conger association

issociation, like the Ector-Limestone Rock-
i O 143 asmitics, & tenavelen: e
limestone hills and mountain footslopes in the
western part of the county. It occupies strongly
sloping to rolling and hilly landscapes but is not as
steep or as rough and broken as the Ector
Limestone Rockland association. The soils, which
are dominantly shallow, are developing in materials
of limestone origin. This association is the largest
in the county and inciudes an area of about
635,585 acres, or 16 percent of the county. It is
used for livestock grazing and, under good man-
agement, fair to moderate yields of forage are
obtained. Native vegetation includes blue grama,
black grama, sideoats grama, tobosa, three-awns,
yucea, and various cacti. Creosotebush and a few
mesquite also occur in the southwest part of this
association,

Soil - Characteristics. Ector

soils, the most



extensive in the association, have a thin surface
layer of grayish-brown stony or rocky loam. They
have a subsoil of dark brown very stony loam. The
content of angular limestone fragments ranges
from 35 to 75 percent. Below this, at depths
ranging from about 4 0 15 inches, is limestone
bedrock which has numerous vertical and hori-
zontal cracks. Thin coatings of calcium carbonate
commonly oceur on the upper part and in the
fractures of the underlying limestone bedrock.
Conger soils, the other major soil in this asso-
ciation, generally occur on moderately sloping and
rolling landscapes in the lower part and outer
fringes of this mapping unit. They have grayish-
brown, calcareous, gravelly loam surface layers.
This is underlain by fractured, platy, strongly
cemented to indurated caliche at depths of 6 t0 20
inches, Angular caliche fragments are common in
the soil layers above the underlying cemented
caliche. Limestone bedrock commonly occurs at
varying depths below the caliche.
Included in this association are small acreages of
Santo Tomas, Elfrida, and Reagan soils. The Santo
Tomas and Elfrida soils occupy the flood plains
and valley bottoms of intermittent streams that
traverse the arca. The deep Reagan soils occur in
the small areas with nearly level to gently sloping
i fand, and
cur to a very
inclusions comprise 20 per-
cent of this association.

Irrigation Potential. There is essentially no
potential for the development of irrigated land in
this association. The shallow, stony, and gravelly
soils which normally occur on rolling and hilly
landscapes are best used as native range. The
limited acreage of soils with properties suitable for
irtigation commonly occurs in small tracts in valley
bottoms and flood plains of intermittent drainages.

13, Reagan-Elfrida-Conger association
Includcd in this association arr a number of
small and widely arcas in

the northwestern part of the county, They consist
of nearly level to gently sloping valley bottoms and
the adjacent gently sloping to rolling terraces and
plains. The soils, which are calcareous, are forming
primarily lcareous alluvium from geologic
formations dominated by limestone with minor
amounts from other geologic formations. These
soils are similar to those of Reakor-Upton associ-
ation, but differ in that they are developing in
areas’ of higher rainfall at elevations averaging
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about 4,500 feet. The v s annual precipitation
ranges from about 12 to 15 ing . Approximately
88,640 acres, or about 2 pemm “of the county, is
included in this association.

The soils are moderately productive grassland
used for the grazing of livestock and wildlife. The
more common native vegetation includes blue
grama, hairy grama, tobosa, sideoats grama, black
grama, sand dropseed, three-awns, and some broom
snakeweed, cholla cactus, and mesquite shrubs.

Soil Characteristics. Reagan soils, the most
extensive in this association, occupy. the nearly
level to gently sloping plains and terraces inter-
mediate in elevation between the Conger and
Elfrida soils. They typically have a moderately
thick surface layer of light brownish-gray to brown
calcareous loam. A light brown strongly calcareous
loam subsoil about 24 inches thick underlics the
surface layer. The substratum to a depth of 60
inches or more is a light brown very strongly
calcareous clay loam. A few fine threads and small
soft masses of lime commonly occur below an
average depth of 30 inches.

Elfrida soils, which are also moderately exten-
sive in this association, occupy nearly level to
gently sloping swales and slightly lower lying posi-
tions than those of the Reagan series. They have a
surface layer of grayish-brown silt loam or loam
over a thick subsoil of brown silty clay loam. The
underlying material to a depth of 60 inches or
more consists of a light bmwn to brown clay loam
or silty clay loam. This ly calcareous and
usually has filaments and el sof s o it
in the lower part of the subsoil and in the substra-

um,

The Conger soils in this association commonly
occur on strongly sloping and undulating ridges
and uplands just above the position occupied by
Reagan soils. They normally consist of less than 10
inches of
G

indurated
Angular caliche fragments often occur on the
surfuce and in the soft layers above the indurated
caliche where they may comprise as much as 35
percent of the soil mass. The depths to the

underlying caliche may range from 6 920 inches.
Also in this association are the moderately deep
Atoka soils, the gravelly Santo Tomas soils, the
shallow Ector soils, and small acreages of miscella-
neous land types such as riverwash and arroyo
bottoms. These soils and miscellaneous land types
comprise about 15 percent of the association.

Irrigation Potential. Although this is a relatively
small association, about 83 percent of the land in



this unit is suitable for irrigation. Therefore, it
offers some opportunity for development of irri-
gated Jand, particularly if based on the capability
of the soils for such use. Approximately 51 percent
of the land in this general soil area is in irrigation

land class 1; 30 percent is in class 2: 2 percent in
class 4; and the remaining 17 percent is non-
fgble (diss ) Tm» delineations comprising this

tion, hoy nerally oceur as small and
|m:g\|hrlv Saned gt with W04 Snctided 1h sol
associations 12 and 14 that are dominated by
non-lrnpab\r lands, The cost and difficulty of
transporting irrigation water to these isolated tracts
will undoubtedly restrict their use for irrization.

14, Ector-Limestone Rockland association

This association, which occurs on limestone hills
and breaks, is extensive in the southwestem and
western parts of the county. The soils, which are
dominantly shallow. stony, and rocky, occur on
moderately steep to very steep uplands underlain
generally by limestone bedrock. It is, therefore,
characterized by its very rough and broken type of
topography including numerous very steep canyon
walls, breaks, and escarpments. [t includes an area
of about 375.475 acres, or 10 percent of the
county.

The very shallow and steep soils of this associ-
ation support only a relatively sparse cover of
vegetation. Range for livestock and wildlife is the
principal use. Short and mid grasses along with
sotol, agave. ocotillo, snakeweed, sacahuista, and
yicca comprise most of the vegetation. A few
juniper trees may oceur at the higher elevations
where this unit joins the mountain ranges. The
more common grasses are blue grama, bush muhly,
three-awns, burrograss, tobosa, sideoats grama,
wolftail, and tridens specics.

Soil Characteristics. Ector soils represent the
major component of this association. Although
slopes on the landscapes occupied by the Ector
not steep as those nl' limestone
. they do range from strongly sloping to
Sl sim il T el e grayish-
brown stomy loam or rocky loam surface layers and
dark brown very stony subsoils, Below this and at
depths ranging from about 4 fo 15 inches is
limestone bedrock. Numerous vertical and hori-
zontal cracks are common in the underlying
bedrock.

Limestone rockland. a miscellancous land type,
is also an extensive component of this association
It consists of a complex of shullow soils and

outcrops of bedrock. Although shallow soils are
the most extensive, small areas of moderately deep
to deep soils occur interspersed with the shallow
soils, rock outcrops and rock ledges. The rock
outcrops commonly occur as vertical or nearly
exposures and ledges. The interspersed
shallow soils are commonly stony and moderately
coarse to medium textured. Numerous stones and
angular fragments of limestone are also common
on the surface.

Also in this association are small arcas of Elfrida,
Santo Tomas, Atoka, and Reagan soils. The deep
medium to moderately fine-textured Elfrida soils
and the gravelly Santo Tomas soils occur in the
narrow valley bottoms adjacent to drainages. The
Reagan and Atoka soils occupy nearly level to
gently sloping upland terraces. The Reagan soils are

cep, medium to moderately fine-textured, and
strongly calcareous. The Atoka soils are similar in
texture and reaction, but differ in being underlain
at moderate depths by strongly cemented caliche.
Alluvial land, riverwash, arroyos, and other miscel-
laneous Jnd types comprie th femaining parts of

s general soil area. These minor soils and land
lypes comprise about 15 percent of the associ-
ation.

Irrigation Potential, There is essentially no
potential for the development of irrigated land in
this association because of the rough broken
topography, steep slopes, and shallow soils. This
association is best used as range for fivestock and
wildlife. The lands classified as irrigable commonly
oceur as small tracts interspersed with extensive
areas of class 6 land.

15.  Deama-Pastura-Manzano association

This association includes an area of about
55,425 acres in the extreme northwestern part of
the county. It occupies gently sloping to gently
rolling uplands that generally range between 4700
and S000 feet in elevation. In addition to_this
prevailing type of topography there are included a
few steep breaks or escarpments and nearly level to
gently sloping valley bottoms. It is dominated by
shallow soils developing residually in materials of
limestone origin. It is used for grazing livestock,
and, under good manggement, fef fo moderate
Thlh o i ot bt e
s bihe! gravia, el peavnd ks dnita
grama, sand dropseed. three-awns, and some New.
Mexico feathergrass, spike muhly. and needie and
thread grass. Shrubs and woody. species include
snakeweed. cholla cactus, and mesquite.
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Soil Characteristics. Soils of the Deama series are

jominant in this association. They usually occur
on nearly level to strongly sloping and gently
rolling landscapes. These soils have a surface layer
of grayish-brown to brown calcareous stony loam.
This grades through a ayish-brown very
stony loam to the underlying limestone bedrock at
adepth of 6 10 20 inches. Coarse angular fragments
comprise about 25 to 40 percent of the surface
layer to as much as 70 percent in the subsurface
layers immediately above the limestone bedrock

Pastura soils are also shallow, but differ from
those of the Deama series in that they are
developing on indurated caliche. These soils have a
surface layer of grayish-brown calcarcous gravelly
loam. This grades through a pale brewvn calcareous
foam to the underlying caliche which usually
oceurs within 12 inches of the surface but may
range in depth from 6 to 20 inches. Coarse
fragments of very hard caliche are common in the
subsurface layers. The degree of cementation of
the caliche layer usually decreases gradually with
depth and becomes soft to weakly cemented 1 to 3
feet below its upper surface. Limestone bedrock
may oceur below the indurated caliche layer at
variable depths.

Manzano soils, the least extensive of the major
soils in this association, occur on nearly level to
very gently sloping swales and flood plains of
intermittent drainages. The surface layer, about
nine inches thick, is a grayish-brown to dark brown
noncalcareous loam. The subsoil is a dark grayish-
brown clay loam that has a moderate blocky
structure, underlain by a substratum of brown light
clay loam that usually contains a few pinkish-
white specks and threads of segregated lime.

Soils of lesser extent in this association include
those of the Harvey, Tapia, and Dean series. The
Harvey soils are limy and occur on gently to
strongly sloping valley sides. The grayish-brown
calcareous loam surface layers of these soils are
underlain by a pinkish-white very limy loam at a
depth of about 16 to 20 inches. The Tapia soils
have thin brown noncalcareous loam surface layers
and light brown clay loam subsoils. They are
underlain at moderate depths by a layer of indu-
rated caliche gravels and cobbles that are weakly
cemented together in the upper part. The Dean
soils are light colored and have soft caliche or soil
layers with a high content of lime at shaliow
In addition, there are small acreages of

ssified alluvial soils and miscellancous land
lym:s including rockland in this association.

Irrigation Potential. The potential for devel-
opment of irrigated land in this association is

limited. The two most extensive soils, Deama and
Pastura, are not suitable for irrigation. The
Manzano, Harvey, and Tapia soils are suitable but
commonly occur as small areas interspersed with
lirge tracts of nonirrigable land. This will
undoubtedly tend to restrict their development for
irigation.

16. Gypsumland association

This association, consisting of an area of approx-
imately 169,960 acres, is mainly in the north-
western part of the county. The soils, like those in
the Reeves-Holloman-Gypsumland association (No.
5), are forming in gypsiferous material. They differ
in that they received slightly more moisture and
have somewhat darker surface layers than those
soils in association 5. They typically occur in
complex patterns on landscapes that range from
gently sloping and undulating to rolling. A few
steep escarpments and breaks are also included. It
is characterized by exposures of gypsiferous earth
and intermingled shallow to moderately deep
calcareous soils that are underlain by gypsiferous
materials.

The soils of this association support a fair cover
of native grasses and shrubs, most of which are
suitable for grazing and wildlife use. The more
common species are alkali sacaton, blue grama,
black grama, sand dropseed, gyp grama, bush
muhly, burrograss, and gyp grass, chamiza, broom
snakeweed, and traces of mesquite.

Soil Characteristics. The major soils in this
association are briefly described by groups as they
have not been given soil series names. Gypsumland,
a miscellaneous land type, however, is the major
component in the association. It consists of a
complex of outcrops of gypsiferous earth and very
shallow soils. The gypsiferous materials vary from
white “chalky” earths to hard, light colored,
crystalline gypsum rocks. A two- to three-inch
mantle of loamy soil material commonly occurs
between the exposures of gypsiferous earth.

Soils shallow over gypsiferous earth are also
extensive in this association. These soils, which
oceur on genly sloping and undulating to rolling
uplands, have a thin surface layer of light
brownish-gray to brown strongly calcareous loam.
This grades through soil material of similar color
and texture to the underlying gypsiferous earth or
gypsum that occurs at a depth of 4 to 20 inches.

The other extensive oup of soils in this
association  con: of moderately deep, well

drained, medium-textured, and strongly calcareous
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Figure 1. General Soil Map of Chaves County, New Mexico
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soils, These soils are developing on gently sloping
and undulating uplands in gypsiferous sediments
dimentary formations containing gypsum,
shales, siltstone, and limestone. They have a thin
surface layer of light brownish-gray to brown
strongly calcarcous loam. This is underlain by light
brown or pale brown loams and sift loam. White or
pinkish-white gypsiferous earth occurs at depths
ranging between 20 and 40 inches,

Soils of minor extent in this association include
those of Alama, La Lande, Lacita, and Quay scries.
The Alama soils are deep and have a moderately
thick surface layer of reddish-brown loam over a
clay loam or silty clay loam subsoil. La Lande
oceur in close asso with the Alama soils on
the crests and side slopes of sliahtly elevated ridges.
These soils are deep, reddish-brown, and medium-
textured. The Lacita soils which usually oceur in
valley bottoms, consist
careous silt loams and light
depth of six feet or more. They are of
by gullies. The Quay soils occur mainly on fans and
valley-filling slopes at the base of escarpments and
breaks. These soils have reddish-brown loam
surface layers, a clay loam subsoil, and a pinkish-
white very limy loam or clay loam substratum.
Miscellancous  land types, including rockland,
sullied land, and arroyo bottoms, comprise the
remaining parts of this association,

Inrigation Potential. There is very little potential
for development of irrigated land in this associ-
ation due to the prevalence of shallow soils and
outcrops of gypsiferous earth. The Alama,
La Lande, Lacita, and Quay soils included in this
association have characteristics that make them
suitable for irrigation, but they commonly occur as
small tracts interspersed with extensive areas of
non-irrigable land. Tracts of land of sufficient size
to warrant consideration for future expansion of
irrigated land are very limited.

17.  Deama-Rockland association

This association includes soils and Jand types on
rolling to very steep limestone hills and mountain
footslopes. It consists of an area of approximately
240,930 actes in the extreme art of

contiguous to the intermittent drainages.

These soils are used as range for livestock and
wildlife. Although the density and amount of
forage produced is somewhat restricted on the
rockland component of this association, moderate
vields of forage are obtained on the Deama and
associated soils. The more common native vege-
tation includes blue grama, sideoats grama, blue-
stem species, western wheatgrass, tridens, three-
awns, and scattered stands of pinyon and juniper
trees,

Soil  Characteristics, Deama soils, the most
extensive in the association, commonly oceur on
rolling uplands. Slopes, however, may range from
gently sloping to steep and hilly. These soils have a
surface layer of dark grayish-brown to brown
calcareous stony loam. This grades through a dark
grayish-brown very stony loam to the underlying
limestone bedrock at a depth of 6 to 20 inches.
Angular coarse fragments comprise about 25 to 40
percent of the surface layer and as much as 70
percent in the underlying material above the
limestone bedrock.

Rockland is also an extensive comporient of this
association. It consists dominantly of a complex of
very shallow soils and outcrops of limestone. Other
types of sedimentary rocks may oceur to a very
limited extent. It is characterized by numerous
rock outcrops, bare rock ledges, and a large
amount of loose rock and stones on the surface. A
thin mantle of stony or gravelly materials is
common between the outcrops and exposures of
bedrock. It commonly oceurs on steep slopes,
escarpments, and breaks.

Soils of lesser extent in this association include
those of the Remunda, Ruidoso, and Jarita series.
The Remunda and Ruidoso soils occur on nearly
level to strongly sloping valley slopes and alluvial
fans. They have thick, dark colored surface layers
and clayey subsoils. The Jarita soils usually occur
as smail areas on gently sloping to moderately
steep tidge tops, crests, and saddles of low rolling
limestone hills. These soils, which have dark
colored silt loam surface layers and silty clay loam
subsoils are underlain by limestone bedrock at
depths of 20 to 40 inches. In addition to these
o wlece uf unclassified alluvial soils,

fhe country at elevations that fange between about
5.000 and feet. The soils. which are domi-
nantly shallow. stony, and rocky. are gencrally
underlain by limestone bedrock within a depth of
20 inches. Small areas of moderately deep and
deep soils, however, oceur fo a very limited extent
principally in the valley areas and flood plains

ot and types
o B s s o

Irrigation Potential. There is essentially no
potential for development of irrigated land in this
association because of the prevalence of shallow

. tock outcrops, steep slopes, and
broken topography. The lands classified as suitable



for irrigation are widely distributed and usually
oceur as small tracts.

18, Kimbrough association

This association, like associations 19 and 20,
occurs on that part of the Llano Estacado, or High
Plains, that lies within Chaves County. Included is
an area of about 88,175 acres in the eastern part of

immediately above the escarpment
that marks the western boundary of the High
Plains. The soils, which are dominantly shallow,
occur on nearly level to very gently sloping
uplands, Although this general soil area is
remarkably smooth, a number of swales or very
slightly depressed drainage ceur locally and
terminate in shallow depressions or playas.

It supports a relatively dense cover of grass, and,
under good management, moderate yields of forage
are obtained. The principal grasses are blue grama,
sand dropseed, buffalo grass, sideoats grama, black
grama, bush muhly, three-awns, New Mexico
feathergrass, and tobosa, In the swales and slightly
depressed areas, tobosa grass often comprises a
relatively high percentage of the plant community.
In addition to the grasses, a few mesquite shrubs,
broom snakeweed, small soapweed, and various
species of cacti are also commonly found.

Soil Characeristics. Kimbrough soils, the most
extensive in the association, occur on nearly level
to gently sloping uplands. The surface layer to an
average depth of six to eight inches consists of a
dark  grayish-brown noncalcarcous to weakly
calcareous gravelly loam. The gravels, which are
dominantly angular, hard caliche fragments. may
comprise as much as 30 percent of the soil yolume.
Where the soils are deeper than the average. the soil
layer immediately above the caliche is commonly
strongly calcareous and lighter colored. Indurated
caliche oceurs at depths of 4 to 20 inches.

The Stegall, Arvana, Slaughter, Sharvana, and

swales, or on nearly
level plains throughout the association. Stegall soils
have a dark grayish-brown noncalcareous loam
surface layer and a blocky mildly alkaline clay
loam subsoil. The Arvana soils have reddish-brown
fine sandy loam surface layers and sandy clay loam
subsoils. The Lea soils differ principally from the
Stegall soils in having coarser-textured or loam
subsoils that contain fine threads and filaments of
carbonate. The soils of these series are usually
underlain by indurated caliche at depths ranging
from about 20 to 40 inches. The Slaughter and
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Sharvana soils, which are shallow. are underlain by
indurated caliche at depths of 10 to 20 inche:

A small acreage of stony and rough broken land
oceurs along the western margin of this
and consists of the steep breaks and escarpments
with exposures of caliche, sandstone, shale and
other types of sedimentary rocks. A thin mantle of
soil commonly occurs between the outcraps of
bedrock and other materials.

Irrigation  Potential. There is little or no
potential for development of irrigated land in this
association because it is dominated by the shallow
soils of the Kimbrough series which are not
suitable for such use. Although small bodies of
arable soils suitable for use as cropland under
irrigation are included, their use for this purpose
generally will not be feasible because they are
interspersed with large tracts of non-irrigable soils.

19.  Arvana-Amarillo association

This general soil area oceurs in close association
with the Brownfield-Tivoli-Amarillo association in
the eastern part of the county. It occurs on nearly
level to very gently sloping and undulating land-
scapes, whereas the Brownfield-Tivoli-Amarillo
association (20) is characterized by undulating to
rolling and hummocky topography. The included
soils are dominantly moderately deep to deep and
well drained. They have moderately coarse-
textured surface layers, Approximately 7570 acre
or less than one percent of the county, are
included in this association.

It supports a good cover of native grass with
blue grama, hairy grama, black grama, little bluc-
stem, New Mexico feathergrass, sand muhly, three-
awns, and sideoats grama being the more important
species.

Soil Characteristies, Arvana soils are dominant
and comprise about 50 percent of this association.
They are mainly on nearly level to very gently
sloping landscapes. The surface layer is a brown to
reddish-brown noncalcarcous loamy fine sand or
. Their subsoil is a moderately
reddish-brown sandy clay loam that is
typically neutral in reaction, This is underlain by
indurated to strongly cemented caliche, which is
commonly fractured, 4t depths ranging from 20 to
36 inches.

Amarillo. soils oceur on nearly level to
gently undulating landscapes. They have a surface
layer of brown to reddish-brown loamy fine sand
or fine sandy loam that is leached free of lime.

ery




Tabie 4. Soil characteristics and qualitles of malor wolls (n each soll association, Chaves County, New Mexico

Domtmant_ Approximate

Sotl Map Syasbol snd Slope Range  Percent of Pedologle Clasnlfication
Soll Ausosiation (percent) _ Assoclation Sibgrow Family Texturel
T Reskor-Reeves-Elrids
Reakor logm [ 65 Typlo Calelocthid Flne-lomy, mixed, thermic Loam
vou toam -3 1 1 Fina-loamy, gypaic, thermic Loam
Elfrida st loam 01 1 e Cxerann Fina-loamy, mived, thermic sttt
Other 0
2 Reakor-Upton
‘Reskor loum 03 55 (See soil mascolation 1)
Tpton gravelly low 10 3 Typlc Paleorthd Loumy, carbonatic, thermc, shallow tat
Elfrida silt toam 01 5 (Seeuasociation 1)
Atoka toam o3 9 Typle Paleorthid Fine-loamy, mixed, thermic Loam
7 (Seo asaociation 1)
o1 40 Vertte Torrifluvent xed, calcareous thermic setey
01 2 Typle Torrifluvent c-:m...my, mixed, caleareous, thermic
o1 20 Typle Torriffuvent o-loamy, mixed, calcareous, thermic fo
10
01 3 Pachio Calotustoll Fine-loamy, mi
o2 25 Cumulic fiaplustoll Fina-silty, mixed, Ah.mle el
o1 2 Cumulic Haplustoll Fine-silty, mixed, therm siclioam
B
0-3 2 1
o3 5 mu Torrarthont Fine-loamy, gypele, thermlo, shallow  Loam
£ cellaneous land type
0
(i o-10 “ sociation 2)
Stmona fige sandy loam -3 %0 Tovie Pasortut Losmy, mixed, thermic, shallow fatits
Reakor loam (reddish-brown  0-3 15 Typle Calelorthid Fine-loamy, mixed, thermic Losm
variaat)
Ot sl 4 508 1
7 Borino-Pintura-Pa)
i s Bt 03 3 Typle Haplarpld Fing-loamy, mixed, thermic itsifs
Rt 05 3 Teple Torripaamment Mixed, thermie "
Pafartto loumy ftns o3 2 Typle Camborthid Coarse-loamy, mixed, thormic toits
Lo Pl 15
B La Londe-tma-Gyprumiand
1a Lande 09 2 Ustollic Camborthid Fine-loamy, mixed, thermic Loamfsl
= e 19 15 Ustochreptic Camborthle  Coarse-loamy, mixed, thermic falits
umland o-25 2 Amiscollaneous land type
s ok a5 3
9 Redona-Canez-Douro
‘Todona fioe sandy loam 05 40 Ustolite Haplargid Pins-losmy, mixed, thormic
Canoz fina aundy losz 03 30 Ustolllc Haplargtd Fine-loumy, mixed, thormic falsloam
Douro loamy fine sand 05 15 Petrocalofo Ustalfic Paleargid Fine-loamy, mixed, thermic Hatal
Other solls and land types 15
05 45 Ustollic Camborthid Fine-toamy, mixed, thermic
03 2 Ustollle Camborthid Pine-silty, mixed, thormio
o2 10 Ustle Torriorthent Fine-silty, mixed (caleareous), thermic
%
atmar 03 3 Aronlo Untc faplaryid Lowmy, mised, thormic 1.
Tivll ta e 05 M Typle Ustipasamment Mixed, thermic. ®
Faskin tine sandy losan 03 15 Ustalfic Haplargtd Flno-loamy, mixed, thermic folifs
Other sofla wnd land types 2
12 Eetor-Congar.
Ector stony und rocky loama 0-30 8 ATidic Lithic Calolustol]  Loamy-skeletal, carbonatic, thermic stisel
Conger gravelly loam 015 20 Ustolile Paloorthid Loty mixed, thermic, shallow. hiloas
Other solla and lund typen n



Surface Soll Featuros
Golos

T Colae?  Carbonates’

Light brownlsh-gray

to brown

Pate brown
Grayish-brown to brown
Light browalsh-gray
Light grayish-brown

to brown

Reddish-brown
Light brown to brova
Pale brown,

Graylsh-brrwn to brown
Dak graylsb-brown

‘Brown to dark brown

Pale brown

Grayish-brown to brown

Light reddish-brown
to brown

Brown to reddiah-brown.
Brown
Hoddiah-browm

Reddiah-brown
Reddish-brown

o brown
Yellowish-brown.

Gragtab-brown
Grayiab-brown.

strongly eale.

Strongly cale.
Strongly oalo.

Srongly cale.
Strongly eale.
‘Strongly cale.
Strongly cale.
‘Strongly cale.
Strongly eale.
cate,

Cale,

Strongly cale.

cate.

Srongly cale.

Subsoll Features Soll Depth - AWHCO
Toxwrel  Color __ Tormoabllt Bubstratum (inches) _(inches)
Loamicl  Light brown Moderate  Caleareous alluslum 60 or more 7108
Loamiel  Very pale brown Modorata  Gypaiferous earth W 4w
sleliel Brown Stow Calcaroous alluvivm 60 or more 7to %
e Palobrowntobrown  Moderate  Strongly cementedts 41020 1tod
torapid  Indurated caliche
Lowmicl  Lightbrowntobrown  Moderate  Callche; fricturedand 201040 4106
Indurated in uppor part
Clayistel  Light roddish-brown  Very slow  Clayey alluvium 0 0r more 7to8
Violdoam  Light brown tobrown  Moderate  Loamy alluvium 80 or more 6 to 7
it Rapld Sandy alluvtum 60 or more 5t06
steiel Light brown Stow Caloareous alluvium 80 or more 710§
clislelivfsl  Dark grayish-brown  Slow Loamy alfuvium B0 ormore 7108
stoliel Dark brown Slow Lowmy altuvium 600 more Tt08
Lomiel  Lightbrownlsh-gray  Moderste  Gypaiferous earth 420 1w
and rock
goltaliitn  Pale brown Rapid Caliche; platy and TH 1w
indurated In upper foot
Toamiol  Reddiah-brovn Modorate  Colearcoua alluvium 60 or more 7t08
scl Reddiab-brown Moderste  Softto weakly comented 381048 4108
aalic
s s e S R ey I e s U R
ol Yellowish-red Rapld. ‘Sandg alluvim Bormore 4105
Reddtah-brown Moderate  Loamy alluvium S0 ormore 5to7
Light reddish-brown  Rapid Moderately coarse. ormore 4to5
textured allovium
el Roddish-brown Moderste  Very calearcous loamy 60 ormore 6107
asdiments
sel ‘Teddtab-brown 800 more 6107
scl ‘Roddish-brown Modorate  Caliche; 12t0 18 foches 20035 110 4.5
strongly cemented.
am. ‘Reddish-brown Moderate  Calcareous alluvium 60 ormors T
el Roddish-brown Slow Loamy alluviem 0ormore Tto®
Roddish-brown Moderste  Loamy alluvium 0 ormore 7
o slow
Rod to reddish-brown M Sandy clay loam w008 4o
‘Pale brown to yellowish- Very rapid  Fino sand B0 ormore 3
brown
sl ‘Reddish-brows Modorate  Sandy clay loam 0 ormors 6107
. Dark brown Modorsta  Limestone bedrosk 415 12
sligel ‘Pale brown Moderate So20 103

Caliohe; tndurated o
uppar part



Table 4. Continued:

Dominant_ Approximete
Soil Map Symbol and. Stope Runge  Percant of Pedologle Classification
Soll Aussolation (percent) _ Association Sibgrom Family Textural
13 Resg-ifrda-onper
Reagan loam -5 s olie Calclorthia Fino-silty, mixed, thormic. Loam
Elfrida sit Toam 2 15 Pachio Calolustoll Ino-loamy, mixed, thermic Lowmatt
onger gravlly o 19 15 Ustollic Paleorthid Losmy, mixed, thermic, shallow Rilosm
Othor solla and land types 15
14 et L meseane Rokl
Eetor stony and rocky loams 1036 45 Aridic Liible Calciustoll  Loamy-skeletal, carbonatic, thermlc sttt
Limestone zockland 2565+ 40 Amiscellancous land &
Other solls and land types 15
15 Deama-Pastura-Manzano
Deama cobbly I 0-25 s el chah sl et el o el e colyatl
Pastura gravelly losm 010 16 Ustollic Paloort mixed, ‘meatc, shallow loam
Manzano loam 08 8 Cumule Haplustoll Fine-loamy, mixed, mesic Loamisl
Harvey losm 05 5 Ustollle Calelorehid Fine-loamy, mixed, mesic Lowmital
Other sofls and land types 7
15 o4
Gypeumland 40 Amiscellancous land type.
Shallow gypstferous solls 20 Ustle Torriorthent Fine-loamy, gypale, thermic, shallow  Loam
Modoratoly deep gypsiferous solls 20 Ustollle Calolorthid Fine-loamy, gypste, thermic Loam
Other scils and 1and types 2
17 Deama-Limestone Rockland
0-45 LR Tl e
36-10 30 Amiscellaneous land
0
02 70 Paleorthidlo Calelustoll  Loamy, mixed, thermic, shallow. grliloum,
o1 4 Aridic Petrocalole Paleustoll Fino, mixed, thermic Loamiatel
Lea 01 3 Aridic Petrocalete Paleustoll Fine-lotmy, mixed, thermic .
rvana fine sandy loam o2 5 Aridic Petrocalelo Paleustall Fins-loamy, mixed, thermic toitts
Other toile and lund types 1
19 Arvana-Amarillo
Arvana loamy fine sand 08 5 Aridic Petrocalole Paleustalf Fina-loamy, mixed, thermic sifst
Amar(llo lowmy fine sand o3 10 Artdio Paleustall Fine-loamy, mixed, thermlc
Other soils w0
20 Browafleld-Tivoll-Amaritlo
‘Brownfleld fine sand 45 Arenic Aridic Palewstall  Loamy, mixed, thermic n
Tivolt fine snd 20 pic Ustipsamment Mixed, thermto 0
Amariloloumy o0 sand 18 Amiie piewsut Fine-lowmy, mixed, thermic Usitol
Other. 2

‘Abbrevuuu. st o Ve gty
e s

al-sandy loam
ZColors are for dry soll
Scale. — ealcareaus

0 pmrety T e foan

30

A
clay.

rl-rocky loam
col-cabby Toam

cl-clay
slol-ailty clay loam.



Surface Soil Features Subsoll Foatures Solt Depth AWHCS
Cator? Catbonaten?  Texturel Color Permeability ‘Substratum. (inches) _(inches)
Light browntshgray  Strongly cale.  Loumiel  Light brown Moderate  Calcarecus alluvium 60 or more 7
Gragisii-brown 10 brown  Strongly ealo. slclicl Brown Slow 80 or more 7
Grayish-brown cate. el Pale brown. Moderato B30 13
Gragish-brown cate, .n Dark brown. Modorate. 415 1wz
Gragish-brown to brown  Calc, st Modarate w2 w3
Gragish-brown Cate: eloam Pale brown. Modorats  Collche; iodurated n 6020 1103
upper part
Grayish-brova to Non-cale, Loamicl  Dark grayis} Sow Loamy altuvium 50 tomore 8
daric brown
Light brown to brown  Cale. Lowmiseliel  Light brown Moderste  Softcalicheorvery  16t020 304
ttmy loam
Pale brown. Strongly eale.  Loam Light brownisk-gray  Modrate  Gypsiferous sarth 4020 w3
and rock
Brown to light brownlsh- Strongly cale,  Loam Light brown ot pale  Modormie  Gypalferous sarth 2640 st
ey brown and rock
Grayish-browa to brown  Cale. m Dark graish-brown  Moderate Limestone bedrosk s 13
Dark grayish-brown  Weaklycale,  Loamigrl  Brown Moderate  ndurated caliche. t it
ro rapld
Dark brown to Non-cale. elyatel Brown to dark brown  Slow Indurated callehe a0 4w
grayish-brown
Dark grayish-brown  Weakdy cale, Gragtah-brown Modorats  ndurated caliche W04 408
Brows to reddlah-brown  Non-cale. ael ‘Reddish-bre Modorate  Callche; strongly. 038 S5
cemented n upper part
Brows to reddieh-hrown  Non-cale. sl Roddiats-brown Modurae  Calohs gty Ww0E 33
upper part
Brown to reddish-brown  Noa-cale, sel Yollowlsh-red to L e g W s
reddlah-brown sediments
Light browa Non-cale. el M dodans | Sy eaise e @
sedimne
o brown cale. « L rolovishieom| Veyrall| Sy eien sedimmis 80 ocmors 3
e e e N ole) el Yellowtab-red to Modorate  Caleareous loamy.
reddish-brown o

Tpermeability clas
Very sl - oastha 0. 20 b s o

ipproximate rates por hour:
Rapid - 2,00 o 8,30 lches pos e
bour

0.20 80 0,59 Inches per hour Very rapld - more then 6.3

bour
SDepth tn inches from surface of effective sofl
HC -

dopth of 4 foot

soll matorial 1 Teas than 4 fost]



Their subsoil is a thick yellowish-red to reddish-
brown sandy clay loam that is typically noncal-
careous in the upper part. This is underlain by a
light reddish-brown sandy clay loam with a high
lime content. The lime or calcium urhmhnc below
an average depth of 40 inches is typically visible in
B aas ot Chroad and mat s o

Soils of the Portales, Clovis, Gomez, Sharvana,
and Kimbrough series also comprise. significant
acreages in this association. The Portales and Clovis
soils are moderately deep over soft caliche, the
Sharvana and Kimbrough soils are shallow over
indurated caliche and the Gomez soils, which are
sandy, are underlain by soil layers high in lime at
moderate depths.

Irrigation. Potentials. The major soils in this
association have characteristics and properties
favorable for their use s irrigated cropland. The
Amarillo soils, which are in class 2, are moderately
well suited to cropland use under irrigation, Their
major limitations are the undulating land surface
and a slight to moderate susceptibility to wind
erosion. The Aryvana soils, in addition to the wind
erosion hazard, are of moderate depth and water-
holding capacity. Because of these characteristics
and properties. the Arvana soils were placed in
irrigation land class 3. The Portales and Clovis soils,
because of their moderate depth and water-holding
capacity, were included in irmigation land class
nm e soils together with Amarillo loamy fine sand

ount for most of the land in class 2. The
Sharverna, Kimbraoan, aud Gomes ot wra et
suitable for use as irrigated cropland du¢ to their
limited water-holding capacity, shallow depth, or
sandy textures. Approximately 32 percent of the
land in this association is in land class 6. Itis often
interspersed with the lands suitable for irrigation,
and this will tend to limit the size of the tracts that
can be developed for irrigation

are bare or nearly bare of vegetation are included.
These areas actively erode during windy period:
The more common grasses are sand bluestem, fittle
bluestem, switchgrass, sandreed, Indiangrass, side-
oats grama. black erama, and sand dropseed. In
addition to the grasses, these soils often support
scatiered to relatively dense stands of shrubs,
including shinnery oak, yueca, mesquite, sandsage,
and various species of cacti.

Soil Characteristics. Brownfield soils, the most
extensive in the association, usually occur on
gently undulating and hummocky landscapes. They
have a thick surface layer of light brown, loose,
noncalcarcous fine sand. The surface layer rests
abruptly on the yellowish-red to red sandy clay
loam subsoil that ranges from two to three feet in
thickness. It is generally noncalcareous, but locally
it may be calcareous in the lower part. This is
underlain by a caleareous light sandy clay loam.

Tivoli soils, which occupy the gently rolling and
duny landscapes in- this association, are charac-
terized by their very rapidly permeable loose and
extremely sandy profiles. They typically consist of
a pale brown or light yellowish-brown noncal-
careous fine sand to a depth of six feet or more.

Although occasionally hummocky and slightly
undulating, the Amarillo soils in this association
generally occupy the more level parts of the
landscape. They have a surface layer of brown
loamy fine sand that is leached free of lime. Their
subsoil is a thick reddish-brown to yellowish-red
sandy clay loam that is typically free of lime in the
upper part. This is underlain by a light reddish-
brown sandy clay loam with a high lime content.
The lime or calcium carbonate below an average
depth of 40 inches is typically visible in the form
of threads and small soft masses.

Also of importance in this association are soils
of the Springer, Gomez, Arvana, and Sharvana
series. The Springer soils are similar to those of the
Amarillo series but differ in having sandy loam or

20.  Brownfield-Tivoli i

includes an area of
oceurs on the High

This association. which
approximately 37.020 acres,

Plains in the extreme eastcentral part of the
county.
A characteristic feature of this sandy soil area is

the gently undulating to rolling or duny topog-
raphy. The soils. which are generally deep and
lighly susceptible to wind erosion, are developing
in sandy eolian and alluvial sediments.

The native pasture areas in this association that
are in good condition support a fair (o good cover
of tall and mid grasses. However. a few dunes that
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3 subsoils. The Gomez soils, which
are sandy, are underlain by layers high in lime at
moderate depths. The Arvana soils are underlain by
indurated caliche at moderate depths, as are those
of the Sharvana series at depths of 12 to 20 inche
In addition to these soils, the shallow Kimbrough
and Potter soils occur to a very limited extent.

Irrigation Potential. The soils in this association
suitable for irrigation are dominantly in irrigation
land class 3, with lesser amounts in classes 2 and 4.
These soils have moderate to seyere limitations for
use as cropland under irrigation. The Brown-
field and Arvana soils account for the ma-



jority of the land in class 3. These soils, which
are characterized by sandy surface layers, are
susceptible to wind erosion under cultivation,
hence management practices to minimize damage
by wind erosion will be needed. The hummocky
and eroded phases of lo soils were also
included in class 3. Shallow soils and eroded phases
of the Brownfield soils comprise most of the land

Gomez. Tivoli, and Sharvana series are not suitable
for use as cropland under irrigation. These soils,
which are in class 6, comprise about 27 percent of
this general soil area,

Although there are limitations. there is some
potential for development of irrigated land in this
association, In addition to the wind erosion hazard
and the unevenness of the land surface. irrigable

included in class 4. Due to their low
capacity, sandy textures, and very high suscepti-
bility to damage by wind erosion, soils of the

_5,

Suitability Of Soils For Irrigation

and ble lands are in many
parts of this association. This limits the size of the
areas that can be developed for irrigation.

In this section. the extent, location, and suit-
ability of soils for irrigation, as well as their
placement in the various irrigation land classes are
discussed. The acreage of irrigable and non-irrigable
land in each of the 20 soil associations is shown in
table 5. These estimates were determined on the
basis of the kinds of soils occurring in the soil
associations.

The approximate distribution of the various land
classes in Chaves County is shown on the irrigation
land class map (figure 2). This map is based on the
soil association map (figure 1) and the acreages of
land classes in each of the soil associations (table
5). The land class or classes shown comprise more
than 75 percent of the delineated area. No land
class was shown that did not comprise at least 15
percent of the area as identified on the map, Where
more than one land class is shown, the most
extensive class is indicated first, followed in order
by those of lesser extent. The small scale of the
irrigation land class map precludes the possibility
of showing small areas of land with different
capabilities for irrigation., For example, the large
and extensive areas ol 6 land may contain
small tracts of land suitable for irrigation. Because
of the limitation of map scale, these small tracts
that differ in capability for irrigation are not
shown.

The irigation land classes provided a relative
rating of the suitability of land for irrigation. Class
1 land has few or no limitations for irrigation. The
limitations for use of land under irrigation in-
creases from | through 4, with class 4 having severe
limitations for use. Class 6 land is non-irrigable. An
analysis of the irrigation land classification data
(table $ and figure 2) indicates that the following
six soil associations offer the best potential for
expansion of irrigated land in Chaves County

Reakor-Reeves-Elfrida
Reakor-Upton

5 Reagan-Elfrida-Conger
4. Elfrida-Pima-Bigetty

9. Redona-Canez-Douro
10. La Lande-Alama-Lacita

These six soil associations (figure 1) contain
slightly more than 950,000 acres. or about S5
percent of the 1,737,000 acres of land classified as
irrigable in this county. They also contain 1 approx:
imately 77 percent of the class 1 and 2 lan

In comparison with the other soil nssocmlwns.
the Reakor-Reeves-Elfrida association (number 1)
offers the best possibilities for expansion of irri-
gated land in Chaves County. The irrigable land in
this association, which is dominantly in land class
1. occurs in relatively large tracts with little or no
interspersed non-irrigable land. It occupies nearly
level to gently sloping landscapes and will require a
minimum amount of land leveling and conditioning
in preparation for irrigation. A part of this soil
association, however, is in urban areas, industrial
sites. highways, roads, and other built-up areas. It
also contains most of the 101,000 acres of land
now irmigated in Chaves County. The lands already
in these uses were not deducted from the acreage
that is indicated as suitable for irrigation.

There is also considerable opportunity for
expansion of irrigated land in the Reakor-Upton
association. Similar to association 1, it is also
dominated by extensive areas of class 1 fand but
differs in that it contains about 30 percent of
non-irrigable or class 6 lands. The strongly sloping
and undulating ridges occupied by the Upton soils
comprise the mujority of the land in ¢lass 6
Although the lands suitable for irrigation are
intermingled with  this class 6 land, they are
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generally of sufficient size to merit
for irrigation. The suitability of lands in Reakor-
Upton association for irrigation is reflected in the
land classification as about S8 percent in class 1; 7
percent in class 2; 4 percent in class 3; 1 percent in
class 4; and 30 percent in class 6.

The Reagan-Elfrida-Conger association (number
13) is also dominated by land in irrigation land
classes 1 and 2. Approximately 83 percent of the
land in this association has been classified as
irrigable, and on the basis of soils there is a
potential for expansion of irrigation. However,
unlike 1 and 2. a considerable part of the land in
this unit occurs as relatively small and irregular
shaped tracts interspersed with non-irrigable lands
of associations 12 and 14. The cost and difficulty
of transporting irrigation water to these small and
isolated tracts will undoubtedly place some restric-
tions on their use for \h:s purpose.

The Elfrida-Pir

Tivoli (No. 11 Amarillo (19), and
Brownfield-Tivoli- /\manllc were also combined on
the irrigation land classification map (figure 2)
because of similarity in the percentages of land in
each of the land classes. Although 60 percent of
the land in these four soil associations has been
classified as suitable for irrigation, it is not as well
adapted to this use as the irrigable land in the six
previously discussed soil associations. The soils
which have moderate to severe limitations for use
under irrigation are dominantly in class 3, with
small amounts in classes 4 and 2. The surface of
these lands is generally uneven. hummocky, or so
sloping that they will require considerable land
leveling and land preparation before they can be
profitably used for imrigation. In addition to the
hummocky and uneven topography, the soils of
this association have a low to moderate moisture-
retentioncapacity, and a moderate to severe

hich
occurs in valley bottoms adjacent to the mgu
intermittent drainages, also contains a high per-
centage (85 percent) of land classified as suitable
for irrigation. Much of the land in this association
was placed in irrigation land class 2 because of a
flooding and drainage hazard. In addition, a part of
the lands in this unit occur as small tracts in
narrow and meandering valley bottoms which will
undoubtedly tend to place some restrictions on
their use for irrigation, Regardless of these limi-
tations, there is 4 good potential for expansion of
irrigation, particularly on those lands of this unit
that occur in close association with the irrigable
lands of association 1 and 2.

The Redona-Canez-Douro(No. 9)and La Lande-
Alama-Lacita (No. 10) associations, which occur
closely associated in the northeastern part of the
county, are dominated by soils suitable for irri-
gation, Approximately 88 percent of the land in
these two associations has been classified as suit-
able for irrigation. In the Redona-Canez-Douro
association, about 56 percent of the land is in class
percent in class 3; 14 percent in class 1; and
the remaining 9 percent is non-irrigable, or in class
6. The percentage distribution of land classes in the
La Lande-Alama-Lacita association is similar, as 49
percent is in class 2; 33 percent class 3; 3 percent
class 4; and the remaining 15 percent in class 6, or
non-irrigable. The irrigable land in these two
associations, which is dominantly in land classes 2
and 3, has slight 10 moderate limitations for use
under imigation. The land surface is usually
undulating and sloping, so they will require consid-
erable leveling and land preparation before they
can be profitably used for irrigation.

The Berino-Pintura-Pajarito (No. 7), Jalmar-

hazard. The extremely sandy soils of
the Pmlum and Tivoli series are in land class 6
because of their low moisture-retention capacity
and high wind-erosion hazard. Rough broken and
stony land, soils shallow over caliche, and active
duneland account for most of the other land
included in class 6. These are commonly inter-
spersed with the lands suitable for irrigation, and
will tend to limit the size of tracts that can be
developed for irrigation.

The Amo-Harkey association oceupies flood
plains and low-lying positions along the Pecos
River and its tributaries. The soils in this asso-
clation are, therefore, susceptible to accumulation
of salts and development of unfavorable drainage
conditions. Because of these problems or those
inherent in the imrigation of these soils, the
opportunity for any significant increase of irrigated
land in this association is very limited. Most of the
small acreage of class 1 is already under irrigation.

Approximately 40 percent of the land in the
La Lande-Ima-Gypsumland association has been
classified as irrigable. The La Landeand Ima soils,
which account for most of the land classified as
suitable for irrigation, were placed dominantly in
land classes 4 and 3 because of slope, erosion, and
unevenness of the land surface. These irrigable
lands will require considerable soil conditioning
and land leveling for irrigation. In addition to the
relatively low capability of the lands classified as
suitable for irrigation, they commonly oceur inter-
mingled with extensive arcas of class 6 land. These
factors will undoubtedly tend to place severe
restrictions on the use of the lands in this
association for irrigation.

In the remaining eight soil associations, the
percentage of imrigable land ranges from little or




none in soil associations 12 and 14 to about 24
percent in soil association 6. The opportunity for
any significant expansion of irrigated land is very
limited or nonexistent, primarily because the soils
classified as suitable for irrigation are often in small
tacts and widely scattered in large areas of
non-irrigable lands

The suitability of the potential irrigable land in
Chaves County compares favorably with that in the
adjoining counties of southeastern New Mexico. OF
the 1,737,000 acres or bind o sidered suitable for
|mg:mm|. about ent is class 1, 34 percent
class 2, 32 percent mss 3 and 12 percent class 4.

Suitability Of Soils For Engineering And Related Uses

In this section information s pxmuhd on
engincering properties and uses of soils as construc-
tion material and as a support for various kinds of
structures. The information provided is in tabular
form and in accordance with soil associations
stiown on the smallscale soil map (fizure 1),
Selected engineering properties, engineering classi-
fications, and estimates on the suitability of soils
for specified engineering uses are indicated for the
major soils in each soil association. This correlation
ing data and soil properties according to
tions or general soil area e useful
in estimating the suitability of certain areas for
engincering purposes. The informationon general
soil problems, limitations, and hazards can also be
helpful in the selection of areas for various
engineering structures or practices.

The data presented here will not climinate the
need for on-site sampling and testing of sites for
design and of specific

A brief explanation of some of the terms used in
table 6 follows:

The “USDA texture” is determined by the
relative proportions of sand, silt, and clay in the
soil mass. It is the standard procedure used by the

S. Department of Agriculture to classify soils

cording to texture.
Highway engineers generally classify soil mate-
tials in accordance with the system approved by the
American Association of State Highway Officials.”
In this system (AASHO), classification is based on
the gradation, liquid limit, and plasticity index of
the soil. Highway performance has been related to
this system of classification. All soil materials are
classified in seven principal groups. The groups
range from A-l (gravelly soils of high bearing
capacity, the best soils for subgrades) to A-7 (clay
soils having low strength when wet, the poorest
soils for subgrades).

Many engincers prefer to use the Unified soil
system established by the Waterways

works and uses. This is particularly true at those
sites of specific engincering works involving heavy
loads or where excavations are deeper than the soil
depths reported here. In addition, the general soil
fnap doet ot deincate of specifclly show the
focation of the ndividual inds of s

planning more detailed inve:
suggesting the kinds of pmblrms that may be
expected in each of the soil associations.

Engineering Soil Groups and Estimated
Soil Properties

Estimates of selected soil properties and engi-
neering groups of importance in engincering are
given in table 6. Information taken from the
detailed soil surveys, knowledge of the soil types of
the county, and a limited amount of luboratory
test data were used us a basis for making these
estimates.

Experiment Station, Corps of Engineers.® This
system is based on identification of soils according
lu Ihul u-xum and plasticity and their perfor-

man incering construction materials. Soil
metetils e bt &8 grained (8
classes), fine grained (6 classes), or highly organic.

The estimated percentage of mll material passing
sieves No. 4, No. | No. 200 is in the columns
headed by these sieve numbers. The percentage of
material as given reflects the normal range for the
soil series, and most soils within a series will fall
within the range indicated.

Permeability as indicated in table 6 relates to the
rate water moves through undisturbed and un-
compacted soil. The estimates are based on the
texture, structure, and porosity of the soil.

" American Association of State Highway Officias, 1955 Stan-
dat Synuﬂcnlhm for gy Matrals and Mthods of Sapling
7, part 1,257 pp, ilus.

ffw..,.w..y, Evpuian St Corps o Exfapers 196315
Unified Soil Classification System. Tech. Memo. 3-357. 2 V. and
s
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Tavle 7.

Interpretation of soll properties for engineering uses, Chaves County, Nev Mexlco

Sultabilty as  Souree of ——
Topall Hoad

i

Dogroe of Limitation for
Soptlc Tank Filter Fields

Corrosion Potential
funcrostod stool pipe)

Resves loam

£1teids sl loam

Reakor-Upton
Rekor loum
Upton gravelly lown

3 Aro-Harkey
Arno sty ciay loam

Harkey very fne sandy loam

Anthooy sandy losm

4 Elfrida-Pima-Bigetty
Elteida ile lowm

Pima clay loam

Bigetty sty clay loam

5 Reeves-Holloman-Gyprumlund
‘Heoves loam

Hollomen loam

© tpon-Simoms
ton gravelly lowm

Stamona fine sandy loam

7 Berino-Pintura-afariio
5 tie sand

Pintura fino nand

Pafarita foamy fine sand

+ moderately atkaline

Falr: moderately alkaline

Fatr to goad; moderataly
alkaline and aily

(Seo ussoctation 1)
‘oor: caleareous and
oty

srave

Poor; clayey and salino.

Fatr; moderately alkalise

Poor; sandy and erodible

(See aasoclation 1)

Fatr; clayey

Fair; clayey

(See aasoctation 1)

Poor; saline and alkaline

Poors ealeareous and
volly

Poor; aandy and erodible

andy aod erodible
surface layers

Poor; very erodible fine
nand

Poor; sandy und erodible

Fate.
Poor to fatr

Poor; plastic
ateriale

Falr ta good; caliche
8t 410 20 inchen; may

roqulre crushing

Poor to very poor;
slastlc

Fair

‘Poors plastlc material

B st matesal
shrink-swell

Poor; unstable mate-
rial

o good: call
Ry o
roqilre orushing

Falr to good; callohe
may requlre crushing

Surlace layors good;
it o o 0
tncbes when mi

Good

Good 1o falr

Modarate; modarately slow
to moderate pormsbility

Moderate; gypsiferous mate-
rials at 20 10 30 nches

Moderata; subject to oscasional
floodiag; slow pormeability

caliche.

Savare;slowly prmeney
casional flooding: posaible.
rtable

subject to occa-
ot Towting

Stight
Severe; modoratel
permeability; subject to
flooding

Severo; subjoct to flooding:
slow permeabllity

Savere; lesa than 20 inches
fypsum or gypsiferous eart]

hallow to indurated

G
Severe; hard caliche below.
24 tnches

w2

Modarate; modarately pe
soable subsoll and substratum

Sl oay oo 1 comics
s over less permeadl
o

Stight; rapialy permeatle

Moderste

Hgh

Moderate

Moderate

High

Moderate

Moderate

Moderats

High

Moderate

Moderata

Moderate

Low



Foundation support

Highway location

T

Embaniment

Torraces, dversions
contour furrows aad pitting

SO Featires Affeoting—
_ Farmpends

Noderat o low shrnk-vll
{air bearing capacity an
shear strength

Poor to falr bearing capacity
and ahear strength moderate
shrink-awell

Eule o poos eariog cpuckty

2 shens stremths moderste
shrink-swell

Good bearing capacity

Poor bearing capaclty: high
abeink-swell; poor to fair

Fair bearing capacity and
ahoar strength

Good 11 contined
Fair boaring oapacty and.
shear strength; moderate
shrtak-swell
Moderate to high

el it Sonceg sepaay

Poor beariag capactty wnd
strength

Good bearing capacity; tn-
durated callcho at 7 to 24
inchon

Good bearing capacity and.
ahear strength
Good If contined

Good if confined.

Unsable s igh woiture

Gypsiferous materiala it
20t 36 tuchos

Subjoct to oecasional flood-

ing; moderately plastic

Hard callche at 4 to 20
tnches

Subject to flooding un-
stalo when we
ahrink-swell

Occasional seep wd saline
areas; low to moderate
shrigl-swell

Erodible when exposed on
embaskments

‘Sabjoct to oceasional
flooding.

Subject 10 occastonal flood-
ng; leNe uuwrl-l

Gypeum or gypaiferous
iy mn..,
unstable mater!

Hard caliche at 4 to 20
tnchea

Hard calieho at 7 to 24
tnchos; sandy sus
‘matorial very erodible

Erodible on exposed om-
bankn r soll
festuren favorable

Erodible sund; ummocky;
‘some blowing and drifting
sand

Erodiblo when exposed on
embakments; some drifi-
ing sand

Modorstlysiow parmes-
bility below 30 inches
may need compaction.

Poors mubjoct to seepage;
solution bolos and crevices

Genaraly oo siverse s
nal gyp-

may permit some weepage.

Moderately permeatie;
may require compaction

Rapidly permeable; aub-
Joct to seopage

Moderately permeatie

Very permesble®

‘Porous and permeatlo
rial

43

Calearoous material;
Uicult o vetotate

Limited maters
arous maieriat A1 10
40 tnchen

rpit-

Fate stabilly; subjoct to
some oracking

Clayoy mateial; mblct
racking: low stability

Catoareous material;
alfficult to vegotato.

Sandy matertal; erodible
and ittt to vogatate

Fair stability; subject to
some cracking

Fatr stabllity; subject to
oracking

Erodible; fafr stabillty
when mised wnd comy

Porous: erodible and
unstable

Sandy and porous material
highly erodible

Dot o vegeites ety
stable f compacted

Gypatteroun matorials

Clayey material; diffcult to
vegetate

Filgh ahrink-swoll; Tow
stability; mubject to
cracking

S ¢ compuciad cnlear-
oous mater!

Erodible and permesble

Clayey material

Surface layers srodible;
r



Table 7. Contimued

Sutability as o Source of - Degree of Limltation for  Corrosion Potential
Soil Map Symbol und Soil Association Topsoll Road 111 Septlo Tank Filter Fields _(untreated steel pipe)
© La Lande-lma-Gypmumiand
Lande loun, Fairerodible Fair Silght to moderate: moderately  Modorate
permeatle
tma fine sandy loam Poor: sandy and orodible  Gaod to faix Stight Low
Gypsmtind (A miacellanoous land type - no lnterpretations made)
odona.-Canes-Douro
Todona (lne sandy loam Fatr: moderately sandy and  Falr: low to moderate. Slght to moderate: moderately  Moderate
eroditle hrink-awell permenble
Canet fine asndy lowm Falr; moderately sandy and  Falr; low to moderste Moderste: moderately per-  Moderste
erodible shrink-swell meablo.
Douro loamy fine suad Poor; sandy and orodible  Fair Severe; indurated caliche st Moderate

a depth of 20 to 36 Inches

10 La Lande-Alama-Lacit
a oam. (ses nssoclation 8)

Aama silt loam Falrtoadepthof 61010 Poor Severes slow permeability Moderate
nches; silty and erodible
Lacita toam Pooefo eyl and Fair. Moderate to severe; occa- Moderate
erodt e o ety
slow permeabil

11 Jalmar-Tivoll-Faskin
Jalmar fine sand Poor; very erodible flne  Good to 24 Inches;  Moderate: moderately per-  Low
sand fair 24 60 inches  meable below 24 tnohes

“Tivolt fine sand jory sandy and Good If soll binder  Slight Low
foits added
Faskin fine sandy losms Falr; moderately uandy and  Falr Moderite to slight; moderately  Low to moderste
rodible pormeable.
12 Eetor-Conger.
ctor stoay loam Poor; high content of gravel  Falr; amount of mate- Severe; shallow o limestone  Moderate
and cobile rial very limted  bodrock
Conger gravelly losm Poor; caleareous and gravelly Fair; callche within  Severe; ahallow o indursted  Moderate
20 inches; may ro- caliche
quire crushing
13 Reagan-Elfeida-Canger
Heagan loam Fairy moderately alkallne  Falr Moderate; permeability Moderate.
Fifrida ailt loam Falr to goods moderately  Poor; plastic mate-  Moderate; subject to ceca-  Moderate
alkaline and ailty als atoal fooding; slow per-
‘meabillty
conger gravelly loim (see assoctation 12)

18 Eoar simesen s Hockind

Foors Heh content of gravel - Fates st o mate- Severe: shallow o Umertons  Moderate
and cobble y limited  bedrock

Limestane rockland (4 miscellaneous lasd type)
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Soll Features Affecting
i

urm pords Termaces, Aiversions
Foundation support Highway location Teservotr aren Erabankment contour furrows and piting
i benriog cpacty and  Genly o tsonly cloing Sblec o sepuge mod- Fately sbie medtur (o Unuating oograghy;
shear strength rately pormeable mproasibillty chanaels mubject o
i

bearing capacity wnd
it

Good bearing capacity and
shoar strength

Good beariag capacity; low
to moderato shrink-swell

Bkt xiohe o 010
ood bea

‘Poor to fair bearing capactty
and sbear strength

Faiz to poor bearing capaclty
‘and shear strength

beartng capacity and

Good to fair beartng capaclty
and aoar strength

Good; limestons bedrook st
41020 tnches.

Good bearing capacity; low
shrinkc-ovell

Faiz bearing capactty and
shear strength

Good; limestone bedrook st
41020 tnches

Ersdblo when exposod on  Permenble materils -
embankmenta; some drifi-  Ject to seepage
ing wand

Suace lagers xody st bt 10 soonges may
- requtre compaction

SR i o

Setucelayers mitfuctio . Molurmsly et
lon; subsotl slight  will require compaction
b ity s

Indoraad culch ot 4 dops. Moderstly pmesti

aubject to secpage It
calich 1s expos

Siity and erodible materials
when exposed on embenkments

Moderately slow permen-

Highly erostve when ex-
pos bility; roqutres compaction

od on embankments;
subject to occastonal

Very permoablo to 24
ioderataly per-

Surface layers to & depth
3 nches; m
‘mesble 24 o 60 inches

of 24 tnches

Erodible; lummocky; blow-  Very permeable®
drifting sand

tation

Sandy and erodible materls
fair stability when compacted

Falr stabillty when Surtace layers sublect to
compacted wind erosion

Farly stable If compacted  Surface layera mubfact to

wind erosion

Degt o caihe limits

Indurated callche at 20 to 36
borrow material  nches

ol el
charactaristics; erodible  permeadl

Unatablo embaskments;

Erodible; unstable ratertal;
ogotate chamnels subject to
atlation

Aificult to

Erodible and unstable .

Falr stabllly If compacted  Surface laers suady and
‘subjoct to wind eroston;

oroel
rately permeatle

tng and
Surtace layors erodible;  Moderately permesble;
alight to modium ‘may Toqutre compaction
plastiolty
Shallow to limestane bed-  *
ook steep alopes and
Indurated caliche withina  *
depth of 20 taches
billty below 30 tnches;
‘may nood compaction

Subject to occastonal flood- *+

s moderate. gy moderately plastic.
‘materials

Shallow to lmestone bed-  *
rock; ateep slopen
hilly topography.

; tatrly

difioul to vegetate stable If compacted

Pair atsbllity; subject to Clayey matertal; difficlt
some crasking. v



Table 7. Continued

Sutability a8  Source of — Degres of Limftation for  Corroston Potential
Soil Map Symbol uod Soil Association Toproll Roud fill Septlo Tank Filter Flelds __(untreated steel pipe)
T Deama-Pastira-Manzano
‘Deama cobbly loar: Poors bigh contont of cobble fmate- Severe; shallow to Iimestons  Moderate
Tl e et

Pasturs gravelly loas surfice lager with Falr; limited mate-  Savere; very ahallow to Moderate
bl rial unloss callche  cemented callche
s crushed
Manzano loam. Good o depthof 81012 Falr to poor moder- Modarato; alow permesbility,  Moderate
tnches ately plastlc oceasional flood
16 Gypmum Land
‘Shallow gypsiterous solls Foor; sallno and alkaline  Poor; unstable mate- High
il mm or gypsiferoue
Moderately deep gypaiferous soils  Falr; moderately alkaline oo to fatr ypsiforous mate-  High
rials at 20 t0 96 tnches.
17 Deama-Limestone Rockland
Deama cobbly loum, Poor: high content of cobble  Falx; amount of mate- Severe; shallow o limestone  Moderate.
rial very limited  bedrook
Limestone rockisnd (A miscellaneoun land type - no (nterpretations made)
18 Kimbrot
Kimbrough gravelly loam Poor; excessive callche  Falr; matertal very  Severe; indurated caliche st Modsrate

tragments lmtted 410 20 Inches

Arvana fine sasdy loam Fair Sovre ibrted callche st Modeate

Loa losm Uppor 81010 Inches good  Falr Severo; Indurated callche st Modersto,
20 t0 40 taches
Sogall loum Upper 81010 toches good Poor; moderate Severs st alcho 8t Motersa
shelnk-swell 20 0 40 tnch

18 Arvana-Amarillo

Arvana louny tine sund Poor; andy and erodible  Fair Severe; indursted calicho at  Modorate
dopth loss than § foot
Amarillo loamy flne sand Poor; sandy and erodible  Good to depthof 10 Slight to moderate; moderately  Moderate
nches; falz below  permesble

20 Brownfleld-Tivoli-Amarillo
Brownfield fine sand

Poor; very sandy and (e A aa et ot okt
erodible feot; falx bolow ‘meable substrat

Tivoll fine sand Poor; very aandy and Good £ soll binder  Stight Low
erodtile added

Amarilo loamy five sand (See nssoolation 19)

inmilabl o praice o spteie
**Soil features favorabl



Highway location

Torraces, dive
comtue frtows an piting

: lmestons bedrock at
410 20 tnches

Stullow to indurated caliche
with good bearing capacity

Shallow to Uimestone bed-
rock; gently to strongly.
sloping

Shallow to cemented caliche

Ocoasional

shear strength; moderate  ately plastlc matortal

abrink-ovell

‘Poor bearing capaclty nd  Gypeum o gypalferous
ehear strongth; gypsifercus  earth 4 to 20 taches;

‘material within 20 toches  unstable matortal

of surtace.

‘Poor to fatr bearing capaclty
a2 shoar strength; moderate
ahrtnk-awell

(Good; lmestonio bedzock at
41020 tnohes
tndurated callohe at

Goody
44020 tnchen

Indurated caliche at 20 to 38
tnches

rated caliche at 20 to 36

Indurated callohe at 20 to 36
tactes

Good bearing capaolty and
strength

shear
Coalii e

murtace
el o

Good 1f confined

Gypatforous materials at
2010 36 inches

Shallow to imestone bed-
rock; gently to strongly
sloping

callche at 4 to
20 tnches; limited borrow
‘material

Indurated callche at depth
of losa than § foot

Indurated callcbo at 2t0 3
toat

Indurated calicho at 20 to

40 tachos; modorato shrink-
1

tndurated callcho at depth
of less than 3 feat

Surface layers erodible;
alightly to moderately.
plastlc subsoll

Erodible when exposed on
embankments; some.
drifting sand

Eeoltle mecky iow-
tng and drifting oun

‘Subject to aeepage; shal-  Very limited matortal
o callche

atz 10 good atability

‘Poor; subject to svopage;  Limited material; gypolt-
solution holes and ‘srous material at 20 to
36 tnches

Moderaely persscies - P ety compacids
joct to seepage If callcha ls material lim
od

Molarssly umsentles - s o goed ettt e
ject to seepage I ndurated ~ lted amaunt of bo
caliche ls exposcd material

Slow permeabillty; subject  Falr to good stabllity;
oepage If caliche lo  limitod smount of borrow.
‘materials

o o Fatr stabllly f compacted;
o toepags eliha s matenat e

Surfce layer sandy and
permeable; subsoll mats
Flal ba falr stabllity If

Subjoct to asepager roqulrs
compaction

compacted
Surtace layers ‘Sandy material; erodible
joct to seepage
Very permeable® Porous; eroditie and
unstable®

Fostures gmaraly tavora~
casional doop gully

Gyptferous matertals

Surtaon myurs bt o
erolon; moterstaly
Gaep o cal

‘Borrow materials limited
by depth o callobe.

Borrow materials Lmited
by dopth to caliche

Surfa subjoct to
wind erosion; moderately.
foep to callicho

iy materiala subject to
e i
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Shrink-swell potential is an indication of the
volume change to be expected of the soil material
with changes in moisture content. Shrinking and
swelling of soils cause much damage to building
foundations, roads. and other structures, A high
shrink-swell - potential hazards to the
maintenance of structures constructed in, on, or
with such materials,

indicates

Engineering Interpretations

Table 7 indicates the relative suitability of soils
10 Support yarious structures, to serve ds construc-

fn matiak o Buhiase s ol e
other engineering structures, to absorb sewage
effluent, and to serve for other engineering

purposes. Also listed are soil features or properties
that. might present difficulties or affect such uses,
Although soil features restricting the use of soils

poiehtl canses of uncoated steel pipe 1o corrode
ccome weakened  through chemical action.
Aincng th feahines condiderse niming Cortotion
potential are soil drainage, presence of soluble
salts, and frequency of wetting and drying. The
texture, structure, and porosity of the soil are also
important _because of their effect on aeration,
moisture-holding capacity, and movement of water.
n the remainder of the columns in table 7 are
iR e mor Sl vSTer ropene it
afffect the use of 4 soil for specified purposes. For
oxample, under_the column headed “Foundation
Support” are listed those features of the un-
disturbed soil that influence its capacity to support
low buildings with normal foundation loads.
Although specific values of bearing capacity and
shear strength are not assigned, general values are
indicated.
Highway location is influenced by features of
the undisturbed soil that affect construction and
of highways. The soil features con-

for various structures are i
favorable soil features may also be listed. The
ratings and other interpretations in this table are
bused on the estimated soil properties for engi-
neering uses as listed in table 6, on available test
data, and field experience.

Topsoil is a term used to designate a fertile soil
or soil material of favorable texture, structure, and
organic matter content used as a topdressing for
lawns, roadbanks, and various other engincering
structures. The ratings of poor, fair. or good
indicate the general suitability of the surface soil
layers for such usc.

uitability ratines of poor, fair, or good for road
fill are given for the major soils in each soil
association. The ratings are based on the per-
l'ommme of the soil material when excavated and
borrow for hishway subgrade.

o i e mainly by
permeability, depth to water table, depth to
bedrock or indurated caliche, and susceptibility to
flooding, The degree of limitations and principal
reasons fur assigning moderate or severe limitations
are giver

A corrosion potential of low, moderate, or high

indicated for the major soils in each soil
ﬂsms.l.mun Corrosivity. as used here, indicates the
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sidered include the depth to bedrock and caliche,
the content of stones and rocks, the suitability for
embankments, susceptibility to overflow,
erodibility, stability, ease of excavation and
hauling, salinity. plasticity, and topography. The
more common soil features affecting highway
construction and maintenance are listed in the
column headed *“Highway Location”.

The soil features that affect seepage or loss of
water from excavated reservoir sites are those
considered under farm pond reservoir areas. The
permeability, depth to bedrock or caliche, and
possibility of exposing porous strata are some of
the tems isted,

Farm pond embankments serve as dams. The
major soil features, of both subsoil and substratum,
that are of importance in the use of soils for
constructing embankments are considered.

Terraces and diversions are low structures
designed to retain or direct water. Pitting,
chiseling, and contour furrowing serve to loosen
the soil and retain water from rainfall and snow
melt. The intake rate, permeability, stabili
clods, and the use of the soil material for embank-
ments are the soil features considered.




New Mexico State University's Agricultural Experic
ment Station publishes many bulletins and research
reports of intexest to residents of New Mexico, You
may obtain a copy of the latest lst of such publications
by contacting the County Extension Office in your
county, or by writing to:

Bulletin Office

Department of Agricultural Information
New Mexico State University

Drayer 3AT

Las Cruces, New Mexico 88001




