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Summary

Grant County has a total land area of about
2,540,800 acres. Approximately 22 percent of this,
or about 569,600 acres, is considered suitable for
irrigation. Of this total estimated acreage of irri-
gable land, about 5,700 acres are now irrigated.
Therefore, a large acreage of land remains nm is
suitable for irrigation. The potential for

The soil associations differ significantly in suit-
ability for other uses just as they do in suitability
for irrigation. For example, the use of land in the
Stony Rockland association (No. 15) is generally
restricted to recreation, grazing and habitat for
wildlife, and limited grazing for livestock. In

ontrast, the Mok Stellar association (No. 3) is

irrigation is limited by a lack of water and by
economic restrictions rather than by a shortage of
suitable soils. Of the land classified as suitable for
irrigation, approximately 86,827 acres are in irriga-
tion land class 1; 147,793 acres in class 2; 248,867
acres in class 3; and 86,108 acres in class 4. The
remaining 1,971,205 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 17 soil associations shown on the
general soil map (see figure 1). The irrigation land
classification map (figure 2) shows the approxi-
mate distribution of irrigation land classes in Grant
County. Only the dominant land classes are shown
in each of the areas outlined.

suitable for many uses, including irrigated farming,
range, urban and industrial sites, recreation, and
wildlife habitat. The high mountainous land in soil
associations 16 and 17 includes the principal
timber producing soils in the area. These asso-
ciations also provide some grazing and a good
habitat for many species of wildlife, and offer
many recreational opportunities.

The soils were also classified in the American
Association of State Highway Officials (AASHO)
and Unified systems to facilitate use of the soil
association information by engineers and others
acquainted 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
GRANT COUNTY

H.J. Maker, R.E. Neher,? and J.U. Anderson'

An essential for planning the best possible use of
land and water resources is information on the
capability of soils for many uses. present and
potential. One such land use is irrigated agriculture,
and the many soils occurring within New Mexico
should be evaluated for this land use, especially
since there is interest in the expansion of irrigation
in the state. The water required for the new
irrigated land, if expansion should occur, 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 soils in Grant
County for irrigation. The acreage, general loca-
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 irri-
gation water should be used on soils that are the
most productive and have the fewest limitations.

Procedures

The extent, location, and relative suitability of
land for irrigation in Grant County are presented in
the map showing land classification for irrigation
(see figure 2). The general soils map (figure 1)
based on a reconnaissance soils survey provided the
information needed for the classification for irriga-
tion.

The general soil map is also useful in community
or broad area planning. It provides information on
soil resources of large tracts that can be used for
preliminary planning for irrigated agriculture,
forestry, range, urban, engineering, recreation, and
wildlife uses, and it shows the general location of
soils that will present problems in the construction
of roads or building foundations.

The general soil map of Grant 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 primarily on the basis of the soil data
available from the general soil map (figure 1).
Although such general soil maps are often made by
generalizing from large-scale detailed soil maps, this
was possible only to a limited extent in Grant
County. Detailed soil surveys were limited to the
irrigated lands and small areas of rangeland where

special studies were conducted. The general soil
map of this county, therefore, was prepared to a
large extent on the basis of a field reconnaissance

Lsoil Scientist and Professor, respectively, Department of Agron-
omy, New Mexico Agricultural Experiment Station.

250il Scientist, Soil Conservation Service, U.S. Department of
Agriculture.



together with interpretation of airphotos, topog-
raphic maps, geological maps, and other available
information.

When detailed soil surveys are completed 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 names only identify the mapping units.
The soil properties and qualities of the soils
comprising the mapping units will not change.

Thu general soil nup (figure 1) was prepared by

d soils into 17
general soil areas. These units, referred to as “soil
associations,” are landscapes, or geographic areas,
that have distinctive proportional patterns of soils.
Each kind of soil normally occurs in a compar-
atively small area, so the units on the general soil
map of Grant County consist of two or more kinds
of soil. In addition, land types and a number of less

ive soils are c y of the
map units in this county. The kinds of soil
included in each soil association are not necessarily
similar. In fact, they often have contrasting
characteristics that influence their use and manage-
ment.

In the classification of soils for irrigation, 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 orgu-
nized by the Federal Water Resources Council®, a:
modified by a committee of this conference on
January 12, 1968. These criteria were agreed upon
by authorities from several organizations con-
cerned with land classification and appear to have a
particularly high reliability. For uniform and con-
sistent application of these criteria and standards,
the New Mexico Soils Work Group have issued
guidelines and clarifications as needed and appro-
priate.

The classification system establishes four classes
of irrigable land and one class of non-irrigable land.
The limitations for use under irrigation increase
from class 1 through 4. For example, class | has
few or no limitations for use as cropland under
irrigation. It is productive and well adapted to
irrigation. High yields of most climatically adapted
crops can be obtained on this land with good
management. Class 2 land, although well suited to
irrigation, has slight to moderate limitations for
sustained use under irrigation, This is moderately

3proceedings of Water Resources Council, Illigation Land Classi-
fication Seminar, Salt Lake City, Utah, July 1967

productive land, or land that 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 a more limited productivity for many of
the climatically adapted crops, or requires a very
high level of management to obtain moderate to
high yields. Class 4 land has a very severe limitation
for sustained use under irrigation. The land in-
cluded in this class is usually suited only to a
relatively few of the climatically adapted crops.
Some of this land may be adapted or used for the
production of specialized crops under a very high
level of management. Class 6 land is not suitable
for irrigation.

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

The factors that affected the placement of land
in the various irrigation land classes were: soil
texture, effective soil depth, available water-
holding capacity, permeability, salinity, alkali,
surface smoothness, slope, erosion, internal soil
drainage, and surface drainage. For example, the
Nickel and Upton soils were classed as non-irrigable
because of their limited thickness of effective soil
and very low moisture-retention capacity. The
Hondale soils, although deep and of high water-
holding capacity, were placed in irrigation land
class 4 because of their fine texture, very slowly
permeable subsoil, and a moderate to high content
of alkali or exchangeable sodium. The soils of the
Sonoita-Yturbide-Hap association are dominantly
in class 3 because of their sandy and gravelly
textures and low moisture-retention capacity. In
the northern and mountainous parts of the
county  steep slopes and rough broken topog-
raphy together with stone and gravel content and
limited water-holding capacity were the principal
factors contributing to the placement of much of
the land in class 6. This is in contrast to the land in
the Mohave-Stellar association which is dominated
by land in classes 1 and 2 because of favorable soil
properties and related land factors.




Table 1. Land i for Pacific Basin irrigation land classes!

Non-irrigable

Land Characteristics Class 1 Class 2 Class 3 Class 4 Class 6
Soils
Texture (Surface 12)2 LVFS-CL  LS-C MS-C Ms-C All other
Peat, lands not
Muck meeting
Moisture Retention (AWHC-48")3 >6.0 4.5 6.0" 3.0" 4.5 2.5" 3.0"  criteria for
Effective Depth (inches) > 404 30-40  20-30 10-20 arability
Salinity (ECe x 10° - equil.) <4 4-8 8-12 12- 16
Sodic Conditions$
Percent area affected <5 5-15 15-25 25-35
Severity of problemé Slight 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 35 561 ° 70
Cobbles 10 |s7 357
Rock Outerops (distance apart in feet) zoo 100 30
Soil Erosion (for all classes) Severely eroded soils will he downgraded one class. Less severely eroded

soils may be downgraded one class, depending on other conditions.

Topography (or land development items)8

Stone for Removal (cubic yards per acre) 10 25 50 70
Slope (percent)
Moderately to severely erodible <2 2-5 5-10 10-20
slightly erodible <4 4-10 10-20 20-25
Surface Leveling or
Tree Removal (amount of cover) Light Medium  Medium heavy  Medium heavy
Irrigation Method Lands unsuited to gravity irrigation where land grading would permanently

reduce soil fertility 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.

(depth to water table during
growing season with or without drainage)

Loam or finer > 60" 40"~ 60" 20"~ 40" 10" - 20"
Sandy > 50" 301-50" 20"~ 30" 10" - 20"
Surface Drainage Good Good Restricted Restricted
Depth to Drainage Barrier (in feet) >7 6-1 5-6 1.5-5
Air Drainage® No Problem  Minor
3 are of after land is loped for irrigation. Each individual factor repre-

sents a minimum requirement, and unless all other factors are near optimum two or more interacting deficiencies may
result in land being placed in lower class or designated class § -~ non-irrigable.

2Finer textures may be required than those indicated for each class in areas subject to critical hot spells or wind;
coarser textures may sometimes be permissible.

31n 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.

“4pepth of 60" or more is required for class | where deep-rooted crops are important.

SMore extensive and severe sodic problems may be tolerated in areas of wide crop adaptability.

SSeverity of problem: Slight - ESP less than 15% or less than 25% 1f dominated by nonawelling clays; moderate - ESP
less than 20% or less than 30% if clay minerals favorable; severe - ESP less than 30%; with certain soil minerals may
range sbove 50% as meagured by ususl teoknlques.

7May range above 50% in subsoil for certain crops if surface sofl i favorable.
8Special crop and management practices may justify exceeding the limits for stone remavnll,;r slopein class 4; irreg-

ularity of slope may necessitate downgrading of class unless 18 e of sprinkler
irrigation.
9Air drainage is a consideration mainly in areas adapted to fruit or to early or late vegetablea.
Abbreviations: CcL - clay loam
LVFS - loamy very fine sand c - clay
Ls - loamy sand AWHC - ilable water holding capacity

MS - medium sand ESP - exchangeable sodium percentage



Description of the Area

Location and Topography

Grant County, comprising an area of about
3.970 square miles, or 2,540,800 acres, is located
in the southwestern part of New Mexico. Arizona
forms the north part of its western boundary, and
the crests of the Black and Mimbres mountain
ranges form the north part of its eastern boundary.
A panhandle extension of this country, which is
approximately 18 miles wide and 45 miles long,
extends south between Hidalgo County to the west
and Luna County to the east

Within Grant County, there is a great variety of
physical resources and landscapes. The northern
part is a high mountainous and wooded area with
elevations ranging from about 6,500 in the foothill
areas to nearly 11,000 feet on some of the higher
mountain peaks. The elevations in much of this
mountainous area, however, range between 7,000
and 8,500 feet. Although topography varies ex-
tremely, much of this area is characterized by a

county. The elevation in this part of the county is
near 4,000 feet.

The Gila River, which flows through the north-
west part of the county in a general northeast to
southwest direction, is the major stream in the
area. Essentially all surface runoff from the north-
western part of the county enters the Gila River
drainage system. Most of the drainage in the
remaining parts of the county is into closed basins.
This includes the Mimbres River, which originates
in and drains and extensive area in the northeastern
part of the county. It flows south into Luna
County, which is part of a large closed-basin
complex that eventually drains into the playa
region of northern Chihuahua in Mexico.

Climate?

Average annual precipitation ranges from 8 to
10 inches in the panhandle area of the south to
more than 25 inches in the northern and eastern

rough and broken type of Tudi
steep and very steep mountain slopes 1nd canyons.
Intermingled with the steep and very steep
mountainous areas are gently to strongly sloping
narrow valley bottoms and gently sloping and
rolling uplands and ridge tops. The mountainous
foothill areas, which are also extensive in this
county, are dominated by rolling to hilly and
moderately steep topography. Similar gently
sloping narrow valley bottoms and steep canyon
walls and escarpments also occur in the foothill
areas.

The southern part of the county consists gen-
erally of a broad, nearly level to gently sloping,
semi-desert plain from which rise relatively narrow
but steep and rugged mountain ridges, isolated
peaks, and ranges of hills. Except for the moun-
tains and lul]s. the plains area conveniently divides
into two phy areas—the slopes
surrounding the mountains and the basin floors.
The piedmont slopes typically grade from the base
of the mountainous areas towards the nearly level
floors of the broad intermontane basins. The upper
piedmont slopes, which are commonly dissected by
ephemeral streams originating in the associated
mountainous areas, are moderately to strongly
sloping. Away from the mountain fronts, the lower
piedmont slopes are characterized by broad and
relatively smooth surfaces with gradients that range
from nearly level to very gently sloping.

The nearly level to very gently sloping basin
floors occupy the lower lying landscapes in this

Summer is the rainy season, when moist air from
over the Gulf of Mexico enters western New
Mexico in the general circulation about the
Bermuda high pressure area which has been dis-
placed to the west. Approximately half the average
annual precipitation falls from July through Sep-
tember, mostly from brief but intense afternoon
thunderstorms. Except for small areas east of the
Continental Divide, there is an increase in precip-
itation in winter months as a result of moist Pacific
Ocean air which reaches New Mexico in the general
circulation from the west.

Occasionally, tropical storms in the Gulf of
California cause heavy rains and local flooding in
southwestern New Mexico river basins.

In the lower elevations, an average of 20 days a
year have precipitation of 0.10 inch or more; in the
middle elevations, the average is nearly 30 days;
and in the mountains, it is over 40 days. An
average of four to eight days a year receive 0.50
inch or more precipitation, the number generally
increasing with increase in elevation. Much of the
winter precipitation in the higher elevations is in
the form of snow, falling mostly in the period
December through March. Lower elevations
average from one to four inches of snow a season,
the middle elevations a foot or more, and the
higher mountains may accumulate depths of four

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



to five feet. In the lower elevations, snow seldom
remains long on the ground.

Mean annual temperature ranges from 60
degrees in the south and lower elevations to nearly
56 degrees in mid-elevations, and to less than 50
degrees in the highest mountains.

Annual precipitation and temperature patterns
for Fort Bayard are shown in table 2, and these
patterns are generally representative of other
county locations. Selected climatological data for
county localities are shown in table 3 for compar-
ison.

Most localities except the mountains have had
extreme temperatures of more than 100 degrees;
108 degrees at Hachita and 10 miles southeast of
Cliff. Extreme low temperature is 12 degrees below

zero at Fort Bayard and Silver City. Most nights
from November through March have freezing
temperatures. The average freeze-free season is May
through October, six months, at most localities
below 6,500 feet elevation.

Annual evaporation, as estimated from a Class A
pan, averages 90 inches in the county, about 60
inches of which occurs during the freeze-free
season. Sunshine averages about 3,600 hours a
year, or approximately 70 percent of the possible
number of hours.

Relative humidity average nearly 55 percent for
the year, with early morning humidity about 30
percent. Relative humidity is a little lower in the
spring and fall than in summer and winter.

Table 2. Monthly temperatures and precipitation, Fort Bayard, Grant County, New Mexlco, for period of record through 1960, except
as indicated
Ttem Jan. _Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov, Dec.
Temperatures (FO)
Average dafly maximum 52 85 60 69 77 87 86 85 80 n s 5
Average daily mintmum 25 2 a1 31 44 54 s 57 52 2 a1 2
Dally mean 39 41 46 53 61 70 12 T 66 s6 48 99
Extreme maximum 78 80 85 91 99 105 104 102 100 % 81 18
Extreme mintmum -1z -8 8 13 25 33 44 29 1B -1 -3
Precipitation
Average (nches) .85 .9 .75 .38 .39 .73 3,10 334 202 115 .11 .90
Average days 0.10 nch or more (0.)* 3 2 3 1 1 1 i 8 2 4 1 2
Average snowfall (inches) 40 39 26 03 T 0 L) 0 0.1 10 3.2

*Period of record 1954-1960, only
T = Trace, less than 0,05 inch

Table 3. Annual averages of selected climatological data, Grant County, New Mexico, for the perlod of record through 1960, except
indicated

Temperatures Preclpitation Tast 320F  First S2°F  Time
Mean Mean  Vra, of Mean Yrs of orLower  orLower  Between
Station Elevatlon maximum  mintmum  record  anmal  record In Spring tn Fall Dates
feet P T no. in. no. - - - averagedate - - - days.
Clff 10 mi. SE) 4,900 75 38 13 12.16 1 May 10 Oct. 18 161
Fort Bayard 6,152 70 40 59 15.28 92 April 27 Oct. 24 180
Hachita 4,504 76 43 26 10.12 52 April 10 Nov. § 209
Santa Rita® 6,312 69 “ 21 16.84 21 April 15 Nov. 2 201
silver City 5,895 68 40 2 16.38 58 April 27 Oct. 25 181
Buckhorn 4,900 12,07 1
Cureton Ranch 5,200 12.14 21
Mimbres Ranger 6,247 w1 a
Station
Pinos Altos 21.29 49
Red Rock 12.09 52
White Signal 12.98 12
Whitewater 8.74 12
MoKnight# 9,560 26.00 1

*Perlod of record 1031-1952
#Storage-gage, period of record 19541965



Land Use

The general area now included in Grant County
was inhabited by Apache Indians during the
periods of Spanish-Mexican and early Anglo settle-
ment of New Mexico. It is reported that the
Indians were hostile, and this undoubtedly acted as
a deterrent to non-Indian settlement until the late
1800’s.°

Silver City, the largest city in Grant County, has
been closely associated with the county’s history
and development. The city was founded in 1870
and has served as the county seat of Grant County
since 1874. During this period and the years
immediately following, Silver City developed as the
center of mining activity in this area. Mining
activities stimulated ranching and farming, and,
with the increase and growth of these agricultural
enterprises, Silver City became the principal trade
center for ranchers and farmers in Grant County.®

The early settlement in Grant County, however,
was not far from CIiff, close to a military post
(Fort West) established by the U.S. Cavalry in
1860. Soldiers from Fort West probably initiated
irrigation in Grant County by diverting water from
the Gila River to irrigate pastures for their horses.
By 1875, the early settlers in the vicinity of the
military post had established other ditch systems,
and soon thereafter irrigation was being practiced
in other sections of Grant County where water and
land were available.®

Although only about 9,130 acres are farmed
under irrigation, it is an important agricultural
enterprise.® Alfalfa and other irrigated hay and
pasture crops are grown most extensively. A
number of other crops are also grown, but many
are of a very limited acreage. These include small
grains, corn, grain and forage sorghums, cotton,
orchards, and vegetable crops.

A large percentage of the land in Grant County
is used for grazing of livestock. Ranching, there-
fore, remains the principal agricultural enterprise,
and in 1969 there were approximately 50,000 head
of cattle on the farms and ranches in this county.”

The use of land for mining, forestry, wildlife,
and recreational purposes is also important in this

Swater Resources of New Meico: State Planning Office, Santa
Fe, New Mexico, 1967.

SNew Mexico Soil and Water Conservation Needs Inventory,
Statistical Report, Soil Conservation Service and other Federal and

State Agencies, 1970.

Statistics, Vol. VI 11,

TNew Mexico
1969.

county. Soil associations 16 and 17 (figure 1) in
particular support fair to good stands of timber.
All the high mountainous areas and adjacent
foothills provide good habitat for many species of
wildlife. These areas also offer many opportunities
for outdoor recreation, including camping, fishing,
hunting, and other activities of similar nature.

The present use of the land in each soil
association is shown in the following list. A land
use is shown only when it appears to apply to at
least 1 percent of the association. Although much
of the land is used for recreation, this is not
included because of the difficulty of accurately
determining its extent.

Soil Map Symbol

and Soil Association Present Land Use

1. Hondale-Mimbres Range

2. Mimbres-Verhalen Irrigated
farming; range

3. Mohave-Stellar Range

4. Sonoita-Yturbide-Hap Range

5. Nickel-Upton-Tres Hermanos Range

6. Eba Range

7. Rockland-Lehmans Range

8. Lonti-Poley-Pastura Range

9. Rough Broken Land-Lonti Range

10. Lonti-Rough Broken Land Range

11. Luzena-Arp Range

12. Cabezon-Thunderbird Range

13. San Mateo-Shanta Irrigated
farming; range

14. Rockland-Luzena-Santana Range

15. Stony Rockland Range

16. Capillo-Tampico Forestry;
range

17. Capillo-Raton-Weed Forestry;
range



Descriotion of Soils

Seventeen soil associations are shown in figure 1.
Each of these 17 general soil areas, or soil
associations, includes soils that are geographically
associated and comprise recognizable landscapes.
The soil associations are named for the major soil
series and land types that occur within them. In
addition to the named soils, the associations often
contain soils of other series. Selected soil charac-
teristics and qualities of major soils in each soil
association are summarized in table 4. A descrip-
tion of each of the soil associations follows:

1. Hondale-Mimbres association

Included in this association are broad. nearly
level to very gently sloping basin floors and valley
bottoms. This unit, which comprises an area of
about 13,055 acres in the southern part of the
county, includes the lowest lands in Grant County.
Elevations are mainly between 4,200 and 4,400
feet. Although drainage is into this association
from surrounding lands, the surface pattern is
poorly developed. The land surface is nearly level
and generally undissected except for a few scat-
tered shallow arroyo channels. The only significant
difference in local relief consists of slightly
elevated ridges of sandy and gravelly soils. These
are commonly one to three feet higher than the
surrounding surfaces.

The soils, which are deep, are developing in
basin-fill sediments of mixed origin. Many of the
soils in this association in their early stages of
development were subject to accumulation of
soluble salts and alkali because of unfavorable
drainage conditions. Although they are now
generally well drained, a high percentage of the
soils in this unit have a moderate to high content
of exchangeable sodium.

The soils of this association, which are used
principally as range, support a sparse to moderate
cover of vegetation. Alkali sacaton, tobosa, vine
mesquite, burrograss, and saltgrass are the principal
grasses. The more common shrubs are mesquite,
desert saltbush, chamiza, shadscale, tarbush, rabb;
brush, and iodine bush. The intermingled “‘slick
spots” that have surface layers high in ex-
changeable sodium support little or no vegetation.

Soil Characteristics. Hondale soils, the most
extensive in the association, have a light brownish-
gray calcareous silt loam or silty clay loam surface
layer over a thick light brown clay subsoil. This is
underlain by light gray weakly stratified sandy

loams, sandy clay loams, and clay loams. These
soils, which are strongly alkaline, usually have
moderate amounts of exchangeable sodium or
alkali in the subsoil. Also occurring in close
association with the normal Hondale soils are
“slick spots™ that are strongly alkali-affected.
These soils, in addition to having a higher content
of exchangeable sodium, are usually also alkali-
affected in the surface layers. “Slick spots” are
devoid of vegetation.

Mimbres soils in this association have a mod-
erately thick surface layer of light brownish-gray
silty clay loam or loam over a thick subsoil of pale
brown silty clay loam or clay loam. The sub-
stratum, to a depth of five feet or more, consists of
weakly stratified loams, sandy clay loams, and clay
loams. The Mimbres soils in this unit commonly
contain a moderate to high content of ex-
changeable sodium, with the maximum amounts
typically occurring in the subsoil and substratum.

In addition to the major soils, approximately 20
percent of this association consists of a number of
less extensive soils. The principal ones are those of
the Maricopa, Berino, Pintura, and Simona series.
The Maricopa soils have a brown sandy loam
surface layer and subsoil about two feet thick over
a gravelly loamy sand. The Berino and Pintura soils
occur as a complex in this unit. The deep sand soils
of the Pintura series occur on the coppice dunes,
while the Berino soils occupy the interdune areas.
The Berino soils usually have a loamy sand surface
layer over a moderately permeable sandy clay loam
subsoil. The Simona soils are shallow over strongly
cemented caliche.

Irrigation Potential. The wide distribution and
common occurrence of moderately to strongly
alkali-affected soils will tend to limit the expansion
of irrigated land in this association. This was the
dominant factor contributing to the classification
of 61 percent of the land in this association in class
4; 9 percent in class 6; and 30 percent in class 3.
Soils classified as suitable for irrigation will require
reclamation and a high level of management if they
are to be successfully used for irrigation.

2. Mimbres-Verhalen association

This association includes four widely separated
areas in the southern and southeastern parts of the
county. It occupies nearly level to very gently
sloping valley bottoms and basin floors that are
commonly contiguous to intermittent drainages.



The soils, which are dominantly moderately fine
and fine-textured, are developing in alluvial sedi-
ments of mixed origin. The association is not
extensive, as it comprises an area of only about
15,815 acres, less than one percent of the county.
The soils of this association are used for grazing
livestock and wildlife. Although this unit supports
a variety of native grasses and shrubs, tobosa grass
and vine mesquite are by far the dominant species.
Due to runoff received from surrounding areas
during heavy rains, moderate yields of forage are
obtained under good management. In addition to
the range use, a few small tracts adjacent to the
Mimbres River are used as irrigated cropland.

Soil  Characteristics. Mimbres soils have a
moderately thick surface layer of light brownish-
gray noncalcareous silty clay loam over a thick
subsoil of light brown silty clay loam or clay loam.
This is underlain to a depth of five feet or more by
weakly stratified loams, sandy clay loams, and silty
clay loams. A few fine threads and small soft
masses of lime are commonly present in the lower
part of the subsoil and substratum.

Vehalen soils, the other major component ot
this association, differ from the Mimbres soils in
that they are fine-textured and very slowly perme-
able. These soils have a surface layer of light

ish-gray or brown silty clay
loam. The subsoil is a brown clay or silty clay. The
substratum below an average depth of about four
feet is commonly stratified and many contain
strata of coarser-textured materials.

Stell

Also in this association are small areas of alluvial
land, arroyo bottoms, as well as soils in the Arizo,
Vinton, Stellar, and Mohave series. These inclu-
sions camprise about 15 percent of the association.

Irrigation Potential. Although this is a relatively
small unit, it has a fair to good potential for
irrigation. Approximately 48 percent of the land in
this association is in class 2; 40 percent in class 3; 8
percent in class 4; and 4 percent in class 6. The
fine-textured and very slowly permeable soils,
although suitable for irrigation, will require a high
level of to prevent ion of
salts and development of unfavorable drainage
conditions. In addition, much of the land in this
unit will require protection from overflow or
runoff from higher lying lands if developed for
irrigation.

3. Mohave-Stellar association

This association, which is extensive in the
panhandle or southern part of the county, com-
prises an area of about 191,710 acres, or 8 percent
of the county. It occupies the lower parts of the
piedmont slopes or plains between the desert
mountains and the nearly level basin floors. These
nearly level to gently sloping soils are forming in
old valley filling sediments dominated by materials
of acid igneous origin.

Except for a few scattered tracts of irrigated
land, this association is used for grazing of live-
stock and wildlife. Under good management, and
in years of average or above average precipitation,
fair yields of forage are obtained. The extensive
areas of medium-textured soils, such as Mohave
sandy clay loam, support a fair cover of black
grama, tobosa, Arizona cottontop, sand dropseed,
burrograss, three-awns, and some creosotebush,
mesquite, and tarbush. Vegetation on the moder-
ately fine-textured soils is dominated by tobosa
grass, burrograss, three-awns, and winterfat. The
native vegetation on the sandy soil areas consists of
a mixture of grasses, principally black grama, bush
muhly, dropseeds, three-awns, tobosa, and blue
grama. Shrubs and perennial forbs are represented
by yucca, broom snakeweed, mormon tea,
mesquite, sandsage, and wolfberry.

Soil Characteristics. The Mohave soils, one of
the more extensive soils in this association,

in the Moh

Typical D
association. The Mohave soils shown in
the foreground are well suited to irriga-
tion.

occur on gently sloping piedmont sur-
faces. They have a thin surface layer of reddish-
brown noncalcareous sandy clay loam. Their sub-
soil is a reddish-brown clay loam that usually



contains a few prominent streaks and soft masses
of lime in the lower part. This is underlain by a
light reddish-brown sandy clay loam or sandy loam
with calcium carbonate occurring in finely divided
forms and as thin seams and streaks. The sub-
stratum may also be gravelly at depths of four to
six feet.

Stellar soils occur on the nearly level to gently
sloping areas in close association with those of the
Mohave series. They have a thin surface layer of
pinkish-gray noncalcareous sandy clay loam or silty
clay loam. This is underlain by a thick reddish-
brown clay subsoil that typically contains seams
and soft masses of lime in the lower part. The
substratum is a light reddish-brown clay loam or
gravelly clay loam with visible calcium carbonate
oceurring in finely divided forms and as small soft
masses and seams.

Berino soils, although not one of the major soils,
comprise about five percent of this association.
These soils differ from the Mohave soils in that
they have coarser-textured and more permeable
subsoils. They have a thin surface layer of brown
to reddish-brown noncalcareous sandy loam or
loamy sand over a thick reddish-brown sandy clay
loam subsoil. The lower part of the subsoil, which
is normally calcareous, contains a few filaments
and small soft masses of lime. This is underlain at
depths of three to four feet by soft caliche or a
pinkish-white sandy clay loam with a very high
lime content. Forrest soils also account for about
five percent of this association. These soils, which
are moderately deep over a very gravelly clay loam
high in lime, have a reddish-brown gravelly clay
loam surface layer and a gravelly clay subsoil.

The remaining 35 percent of this association is
composed of a relatively large number of soils,
none of which are very extensive. Among the more
common of these are the deep sandy soils of the
Onite and Bluepoint series, the deep fine-textured
soils of the Verhalen series, and the deep gravelly
soils of the Sonoita series. Still less extensive soils
include those of the Mimbres, Arizo, Vinton, Dona
Ana, and Turney series.

Irrigation Potential. This association has the best
potential in the county for expansion of irrigation.
A very high percentage of the soils are well suited
for use as cropland under irrigation. About 34
percent of the land in this general soil area is in
class 1; 31 percent in class 2; 25 percent in class 3;
3 percent in class 4; and only 7 percent is
_nc_nin'igablc or in land class 6. With leveling,
irrigation systems, and good farming practices, the
land in this unit has sufficient productive capacity
to support sustained irrigation.

4. Sonoita-Yturbide-Hap association

This association. which includes an area of
59,230 acres, commonly occurs on gently to
strongly sloping and undulating piedmont slopes at
the base of in fronts. Slope i are
dominantly less than five percent, but they may
range up to 10 percent near the base of the
mountains in areas occupied by the Hap soils. The
soils, which are characterized by their fine gravel
content and resulting gritty textures, are devel-
oping dominantly in old valley fill sediments of
granitic origin.

Native vegetation includes sand dropseed, black
grama, sideoats grama, bush muhly, fluffgrass,
three-awns, mesquite, yucca, mormon tea, and
various species of cacti. Under good management,
fair yields of forage are obtained.

Soil Characteristics. Sonoita soils, the most
extensive in the association, occur on gently
sloping and undulating piedmont slopes. They
normally have a thin surface layer of brown
noncalcareous sandy loam or gravelly sandy loam.
This is underlain by a brown or reddish-brown
gravelly sandy clay loam subsoil. The substratum is
a gravelly sandy loam, which usually becomes very
gravelly below an average depth of about 40
inches.

Yturbide soils occupy gently sloping and
undulating alluvial fan surfaces and aggraded
stream channels. They have loamy sand surface
layers and gravelly loamy sand subsoils. The
substratum consists of stratified loamy sand, sand,
and gravel with gravel content ranging from about
15 to 35 percent.

Hap soils occur dominantly on gently to
strongly sloping and undulating alluvial fans at the
base of mountain ranges. These soils, which are
moderately deep, usually have a thin surface layer
of brown gravelly loam. Their subsoil is a reddish-
brown to red fine gravelly sandy clay loam. The
subsoil, at a depth ranging from 20 to 50 inches, is
underlain by a pinkish-white soft to weakly
cemented gravelly caliche.

Also in this association are Mohave and Stellar
soils, which are deep, and Forrest soils, which are
moderately deep over gravelly caliche. Gravelly
alluvial land and arroyo bottoms are minor in-
clusions which comprise approximately five per-
cent of the association.

Irrigation Potential. Although these soils do have
some limitations, their properties in general make
them suitable for use as cropland under irrigation.
Approximately S5 percent of the land in this



association is in irrigation land class 2; 90 percent
in class 3; and the remaining 5 percent is non-
irrigable, or in land class 6. The major soils of this
unit (the Sonoita, Yturbide, and Hap series) are in
irrigation land class 3. The coarse and gravelly
textures, together with their limited water-holding
capacity and slope, are the principal reasons for
placing these soils in class 3. These lands will
require a high level of management to obtain
moderate to high yields of climatically adapted
crops.

5. Nickel-Upton-Tres Hermanos association

The gently to strongly sloping and undulating
piedmont slopes at the base of the desert
mountains and hills are included in this association.

is common for this general soil area to
completely surround the rough broken and
rockland areas dominated by hills and low
mountains. The soils, which are generally gravelly,
are forming in coarse-textured alluvial fan
sediments of mixed origin. This unit is dissected by
numerous ephemeral streams and arroyos
originating in the adjacent mountain areas. It
includes an area of 78,435 acres, or three percent
of the county.

This association, which supports a sparse to fair
cover of vegetation, is used for grazing of livestock
and wildlife. The more common grasses include
fluffgrass, burrograss, black grama, sideoats grama,
blue grama, bush muhly, tobosa, and three-awns.
The association, however, generally appears to be
dominated by shrubs, mainly creosotebush with
lesser amounts of tarbush, broom snakeweed,
yucea, and various species of cacti.

Soil Characteristics. Nickel soils occupy gently
to strongly sloping and undulating landscapes at
the base of desert mountains. They typically have a
thin surface layer of pale brown or light brownish-
gray weakly calcareous gravelly sandy loam. The
subsoil is a light brown gravelly or very gravelly
loam. This layer grades to white, very gravelly and
weakly cemented caliche at depths of 15 to 25
inches. The lime content and cementation decrease
with depth. This is in contrast to the coarse frag-
ments which usually increase in size and amount
with depth.

Upton soils. similar to those of the associated
Nickel series. also occur on gently to strongly
sloping and slightly undulating landscapes. They
normally have a thin surface layer of light
brownish-gray gravelly loam. This layer grades
through a pale brown very limy gravelly loam to

strongly cemented or indurated caliche at depths
of about 6 to 20 inches. The degree of cementation
becomes less or weaker with depth.

Tres Hermanos soils, the least extensive of the
major soils, usually occur on the more gently
sloping landscapes in this association. They have a
thin surface layer of light brown gravelly clay loam
or gravelly loam. Their subsoil is reddish-brown
gravelly clay loam that contains a moderate to high
content of lime in the lower part. This is underlain
by a pinkish-white limy very gravelly loam. It is
typical for this soil to contain less lime and more
gravel and sand below an average depth of 40
inches.

Also in this association are small areas of the
moderately deep limy Turney soils, the deep
Mohave, Mimbres, and Bluepoint soils, and the
shallow Lehmans soils. Rough broken land, arroyo
bottoms, and other miscellaneous land types also
comprise minor acreages in this association.
Included minor soils and land types comprise
about 25 percent of this association.

Irrigation Potential The potential for
development of irrigated land in this association is
very limited due to moderately rough and broken
topography, steep slopes, and shallow gravelly
soils. Tres Hermanos, the only major soil in the
association classified as suitable for irrigation, has
moderate to severe limitations for such use. These
soils were placed in class 3 because of the limited
depth of effective soil material, gravel content, and
low water-holding capacity. In addition to the
major soils, small acreages of the less extensive soils
including those of the Mimbres, Bluepoint, and
Mohave series have been placed in an irrigable class.
The location, shape, and small extent of these soils
will tend to limit their use as irrigated cropland.

6. Eba association

This association, the smallest in the county,
consists of one area comprising approximately
5,620 acres. It occurs in the east-central part of the
county adjacent to the Grant-Luna county
boundary where it joins an area of this association
in Luna County. Although there are a few smooth
strongly sloping land surfaces, this area in general is

i by | streams or
arroyos originating in the adjacent mountains. The
soils, which are usually gravelly and cobbly, are
forming in alluvial fan sediments that are
dominantly of acid igenous origin.

It is used for grazing of livestock and wildlife,
and under good management fair yields of forage




are obtained. The more common native vegetation
includes three-awns, tobosa, burrograss, black
grama, sideoats grama, bush muhly, creosotebush,
and lesser amounts of tarbush, broom snakeweed,
yucca, and various species of cacti.

Soil  Characteristics. Eba soils, the most
extensive in the association, usually have a thin
surface layer of brown to reddish-brown
noncalcareous gravelly clay loam. The texture of
the surface layer, however, may range from a very
gravelly sandy loam to very gravelly clay loam. The
subsoil, which is 24 to 30 inches thick, ranges from
a very gravelly clay loam to a very gravelly clay.
The substratum is a reddish-brown very gravelly
and cobbly clay. It is commonly high in lime in the
upper part and often weakly cemented.

Although of much lesser extent, soils of the
Sonoita and Nickel series are of some importance
in this association. The Sonoita soils occur on the
gently sloping landscapes in this association. They
usually have a thin surface layer of brown
noncalcareous gravelly sandy loam. This is
underlain by a brown to reddish-brown gravelly
sandy clay loam subsoil. The substratum is a
gravelly sandy loam which typically becomes very
gravelly at depths of 30 to 40 inches. A zone of
moderate lime accumulation occurs at a depth of
24 to 48 inches. The Nickel soils, which are
shallow, are underlain by very gravelly and weakly
cemented caliche at depths of 15 to 25 inches.
They have a pale brown or light brownish-gray
weakly calcareous gravelly sandy loam surface
layer and a light brown gravelly loam subsoil.

Irrigation Potential This association is
dominated by class 6 land; so there is essentially no
potential for development of irrigated land.
Approximately 84 percent of this association has
been placed in class 6; 15 percent in class 3; and 1
percent in class 2. The Sonoita soils account for
most of the land in this unit classified as suitable
for irrigation. The small size and common occur-
rence of the class 3 land, intermingled with class 6
land, will generally preclude its consideration for
irrigation.

7. Rockland-Lehmans association

The mountain ranges, ridges, and hills, which are
widely distributed throughout the southern part of
the county, are included in this association. A
characteristic feature of this unit, therefore, is the
steep to extremely steep slopes and shallow and
rocky soils with numerous exposures of bedrock.
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Although the soils in this association are devel-
oping in materials from a wide variety of bedrock
types, those forming in material of acid igneous
origin are the most extensive. Basalt, limestone,
and various other types of rocks have also contrib-
uted significantly to the materials in which these
soils are forming. Approximately 175,205 acres, or
seven percent of the county, are included in this
association.

It is used principally for grazing of livestock and
wildlife. The grazing by livestock in many parts of
this unit is severely limited by steep slopes and the
rocky or stony nature of the land surface

Although the density of vegetation is somewhat
restricted due to rock outcrops, thin soils, and
steep slopes, this association does support a wide
variety of grasses, shrubs, and a few scrub trees.
This vegetative cover, together with associated land
features, provides a good habitat for many species
of wildlife. Black grama, blue grama, sideoats
grama, bush muhly, Indian ricegrass, galleta, sand
dropseed, and three-awns are the more common
grasses. Shrubs and woody species include
creosotebush, yucca, apache plume, wolfberry, live
oak, pinyon, and juniper.

Soil Characteristics. Rockland, a miscellaneous
land type, is a major component of this asso-
ciation. It is a complex of very shallow soils and
exposures of bedrock. The bedrock commonly
occurs as vertical or nearly vertical exposures and
ledges. A thin mantle of cobbly or stony soil
material commonly occurs between the outcrops
of bedrock.

Lehmans soils occur on the moderately steep
and rolling to hilly landscapes in this association.
They usually have a thin surface layer of brown
stony loam. The subsoil is a reddish-brown gravelly
or stony clay. The stones and gravels may be
lime-coated on the underside in the lower part of
this horizon. These soils are typically underlain by
acid igneous bedrock within 20 inches of the
surface.

Also included in this association are shallow soils
of the Nickel and Upton series, rough broken and
stony land, gravelly alluvial land, and isolated
pockets or extremely small acres of moderately
deep and deep unclassified soils. These inclusions,
none of which are extensive, comprise about 15
percent of the association.

Irrigation Potential. There is no potential for
expansion of irrigated land in this association. The
shallow soils, together with rock outcrops, steep
slopes, and rough broken topography, preclude the
use of the land in this association for irrigation.



8. Lonti-Poley-Pastura association

Included in this association are soils occurring
on nearly level to gently sloping old alluvial
terraces and piedmont slopes. In addition to this
characteristic type of topography, small areas of
moderately steep and dissected landscapes
commonly occur adjacent to arroyos or drain-
ageways. Although a number of units of this
association occur on upland terraces adjacent to
the Gila River and its tributaries in the north-
western part, it is mainly on piedmont slopes in the
south-central part of the county. These soils, which
are commonly gravelly, are forming in old alluyium
dominated by materials of acid igneous origin.
Variable amounts of gravel ranging from 10 to 25
percent by volume usually are present throughout
the soil. The amount of cobble and gravel in the
substrata often increases with depth.

The dominant use made of land in this associ-
ation is grazing. Under good management,
moderate yields of forage are obtained. Black
grama, blue grama, sideoats grama, tobosa, sand
dropseed and three-awns are the principal grasses.
The more common shrubs include chamiza, snake
weed, winterfat, and yucca.

This association includes about 172,625 acres,
or seven percent of the county.

Soil Characteristics. Lonti soils, which are the
most extensive, have a thin surface layer of brown
noncalcareous gravelly loam or gravelly sandy clay
loam. Their subsoil is a thick reddish-brown non-
calcareous gravelly clay or gravelly heavy clay
loam. This is underlain by a light reddish-brown
weakly calcareous gravelly to a very gravelly sandy
clay loam.

Poley soils, the other principal member of this
association, differ from the Lonti soils in that they
are moderately deep over a strong lime zone. They
have a thin surface layer of reddish-brown non-
calcareous gravelly loam over a reddish-brown
gravelly clay or heavy gravelly clay loam subsoil
that is free of lime in the upper part. This is
underlain by weakly cemented gravelly and cobbly
caliche at depths of 20 to 36 inches.

Pastura soils, the least extensive of major soils,
occur on nearly level crests of upland plains and
ridges. These soils have thin light brownish-gray
calcareous gravelly loam surface layers and pale
brown calcareous gravelly loam subsoils. They are
underlain by indurated caliche at depths ranging
from 6 to 20 inches. The degree of cementation in
this caliche layer decreases with depth.

Also in this association are soils of Manzano and
Hap series, a number of unclassified soils, and

land types i rough broken
land and gravelly alluvial land. The Manzano soils,
which are deep, dark colored, and moderately
fine-textured, occupy nearly level to gently sloping
valley bottoms. The Hap soils. which occur dom-
inantly on gently to strongly sloping piedmont
slopes at the base of mountain ranges, are under-
lain at depths of 20 to 50 inches by a pinkish-white
soft to weakly cemented caliche. The unclassified
soils include a soil that has surface layer and
subsoil similar to those of the Lonti, but differs in
that it is underlain by gravel and cobble or very
gravelly sandy loam or sand at depths of 20 to 36
inches. Other inclusions are gravelly loam soils on
long narrow ridges, breaks and side slopes of small
arroyos. These gravelly soils are calcareous and
weakly developed. The rough broken land includes
the moderately steep and dissected areas adjacent
to the drainageways. It consists of a complex of
shallow soils and exposures of unconsolidated
sedimentary deposits. These included soils and
miscellaneous land types comprise approximately
30 percent of this association.

This association in the southern part of the
county joins the Mohave-Stellar association of
Luna County. The boundary between these two
associations oceurs near the Grant and Luna coun-
ty boundary and consequently, for convenience,
the separation was made at the county boundary.

Irrigation Potential. This association, which is
dominated by land in classes 3 and 2, offers
considerable potential for expansion of irrigation,
particularly in the large and extensive area in the
southern part of the county. Approximately 45
percent of the land in this association is in class 3;
30 percent is in class 2; 5 percent is in class 4; 2
percent is in class 1; and the remaining 18 percent
is non-irrigable, or in class 6. The nearly level to
gently sloping Lonti soils were placed in irrigation
land class 2 and the strongly sloping phases in class
3. Soils of the Poley and Hap series, however,
account for most of the land in class 3. The coarse
and gravelly-textures, together with their limited
water-holding capacity, are the principal factors or
reasons for placing them in class 3.

9. Rough Broken Land-Lonti association

This association which is widely distributed
through the central and west parts of the county
consists of an area of about 203,025 acres, or eight
percent of the county. A characteristic feature is
the rough and broken nature of the land surface
that is steep to very steep and dissected by



Typical landscapes in the Rough Broken
Land-Lonti. association. Lonti soils occur
on the gently to strongly sloping ridge
crests and old terrace tops. The steep to
very steep side slopes are included in
rough broken land.

numerous intermittent drainages and arroyos. In
addition to this prevailing type of topography,
small areas on ridge crests or on the old terrace
tops are gently to strongly sloping and rolling. A
few narrow valley bottoms and flood plains on
nearly level to gently sloping landscapes are also
included.

The soils in this association are forming gen-
erally in material of alluvial origin. The stratified
old alluvial sediments that underlie the soils of this
unit at variable depths are dominantly coarse to
medium-textured, gravelly, and cobbly. In general,
the soils of this association have noncalcareous to
weakly calcareous gravelly sandy loam or gravelly
loam surface layers. Gravel and cobble are common
over much of the surface, and in many places this
mantle of coarse fragments has tended to reduce
soil erosion.

Vegetation on this association ranges from a
sparse cover on some of the very steep slopes and
breaks to moderate stands on the less sloping and
more stable landscapes. It supports, however, a
wide variety of grasses including black grama,
sideoats grama, blue grama, bush muhly, little
bluestem, Arizona cottontop, fluffgrass and three-
awns. The more common shrubs and woody
species are shrub juniper, oakbrush, catclaw, cliff
rose, Apache plume, and broom snakeweed.

Soil Characteristics. Rough broken land, the
most extensive, includes the steep to very steep

and severely dissected lands in this association. It
consists of a complex of shallow gravelly soils and
exposures of unconsolidated to weakly consol-
idated sedimentary deposits dominated by gravelly
and loamy or sandy sediments. Barren to nearly
barren erosional remnants capped by moderately
erosion-resistant conglomerates occur frequently
through this unit. Erosion in general is active, and
as a result the rough broken land component of
this association contributes considerable sediments
to the drainage system.

Lonti soils, which occupy the more stable
landscapes in this association, occur on the gently
to strongly sloping and rolling ridge crests. They
have a thin surface layer of brown noncalcareous
gravelly loam or gravelly sandy loam over a thick
reddish-brown gravelly clay loam or gravelly clay
subsoil. This is underlain by a light reddish-brown
slightly calcareous gravelly or very gravelly loam
and sandy loam.

Also in this association are small acreages of a
number of other miscellaneous land types such as
rockland, alluvial land, gullied land and riverwash.
Rockland, which consists of a complex of shallow
soils and rock outcrops, including igneous dikes
and sills, commonly occurs in the upper part of
this unit where it joins the mountainous areas.
Gullied land, alluvial land, and riverwash
commonly occur in the narrow valley bottoms. In
addition to the miscellaneous land types, unclassi-
fied soils also comprise minor acreages in this
association. They have characteristics similar to the
Lonti soils and, in this report, are grouped with the
soils of that series.

Irrigation Potential. This association, which is
dominated by class 6 land, offers little or no
potential for expansion of irrigation. Approx-
imately 80 percent of the land comprising this unit
is in class 6; 10 percent is in class 4; and 10 percent
is in class 3. The Lonti soils account for most of
the land classified as suitable for irrigation. The
gravel and cobble content, unevenness of the land
surface, slope, and erosion hazard, together with a
moderate water-holding capacity, were the princi-
pal reasons for placing these soils in land classes 3
and 4. Furthermore, the irrigable lands are widely
distributed and usually occur in small and irreg-
ularly shaped tracts. This will undoubtedly tend to
further restrict their use for irrigation.

10. Lonti-Rough Broken Land association

This association, which includes an area of about
135,700 acres, occurs on rolling to hilly uplands



Fig.5. A general view of

rolling landscapes
occupied by the Lonti soils in association
10. A small area of the San Mateo-Shanta
association shown in the right foreground.

with slope gradients that are dominantly between
10 and 35 percent. It occurs in close association
with soil association No. 9, but differs in that it is
not as steep or as severely dissected.

The major and more extensive soils in this
association are forming in stratified old alluvial
sediments that are dominantly gravelly, cobbly,
and coarse to medium-textured. In general, these
soils have noncalcareous to mildly alkaline surface
layers. Gravel and cobble, which are common over
much of the surface, have tended to stabilize the
land surface and reduce soil erosion.

It supports a fair to good stand of native
vegetation, including a thin and scattered overstory
of pinyon and juniper trees. Other woody species
and shrubs include Apache plume, oakbrush, cat-
claw, cliff rose, and broom snakeweed. The more
common grasses are black grama, blue grama,
sideoats grama, little bluestem, bush muhly,
Arizona cottontop, fluffgrass and three-awns.

Soil Characteristics. The Lonti soils, which are
the most extensive, occur on moderately steep and
rolling landscapes in this association. Slope
gradients average about 15 percent, but may range
from about 10 to 30 percent. These soils have a
thin surface layer of brown noncalcareous gravelly
loam or gravelly sandy clay loam. Their subsoil is a
thick reddish-brown noncalcareous gravelly clay or
heavy gravelly clay loam. This is underlain by a
light reddish-brown weakly calcareous gravelly to a
very gravelly sandy clay loam.

Rough broken land, the other major component
of this association, occurs on the rough, broken,
and steep landscapes. It consists of a complex of
shallow gravelly soils and exposures of unconsol-
idated to weakly consolidated sedimentary
deposits. These exposed sedimentary materials are
gravelly and cobbly and dominantly moderately
coarse to medium-textured.

Other soils of importance in this association
include those of the Poley and Pastura series. The
Poley soils, which have gravelly loam surface layers
and gravelly clay loam or gravelly clay subsoils, are
underlain by a weakly cemented gravelly and
cobbly caliche at depths of 20 to 40 inches. The
Pastura soils differ from the Poley soils in that they
have a coarser-textured subsoil and are underlain
by indurated caliche at a shallow depth. Also in
this association are a number of unclassified soils.
Some of these have characteristics similar to the
Lonti soils and, in this report, are grouped with
soils of this series. One of the more extensive of
the unclassified soils has a gravelly loam surface
layer and a gravelly clay loam subsoil. It is
underlain by stratified very gravelly loams, very
gravelly sandy loams, and gravel and sand at depths
of 20 to 40 inches. Miscellaneous land types,
including gravelly alluvial land, riverwash, and
arroyo bottoms comprise the remaining parts of
this association.

Irrigation Potential. Approximately three-
fourths of the land in this association has been
classified as non-irrigable because of unfavorable
soil properties and the rough broken, steep, and

i land: The ining land is
dominantly in class 4, and a small acreage is in class
3. The strongly sloping and rolling topography,
gravel and cobble content, and limited water-
holding capacity were the principal factors contri-
buting to the classification of these lands. In
addition to their relatively low capability for
irrigation, they commonly occur as small and
widely distributed tracts intermingled with
extensive areas of non-irrigable land. The potential
for expansion of irrigation on the lands comprising
this unit is, therefore, extremely limited.

11. Luzena-Arp association

Included in this association are a number of
widely separated areas in the south-central and
northwestern parts of the county. It is a relatively
extensive association, comprising an area of
approximately 198,190 acres. It is characterized by
rolling to hilly landscapes interspersed with nearly.



level to gently sloping narrow valley bottoms and
terraces. A few steep to very steep canyon walls
and breaks are also included. In the areas domi-
nated by rolling to hilly landscapes, the soils range
from shallow to moderately deep. Deep soils are
common in the nearly level to gently sloping valley
bottoms between the hills.

The soils are developing dominantly in materials
of acid igneous origin including conglomerates of
the Gila and Datil formations. Sedimentary mate-
rials, particularly limestone and shale, are con-
tributing minor amounts to the parent materials in
the extreme eastern parts of this association.
Gravel and a few cobbles and stones are common
over much of the land surface.

This association supports a good cover of vege-
tation which is dominated by short and mid grasses
with a scattered canopy of shrubs and pinyon,
juniper, and oak trees. Cottonwood, desert willow,
and walnut trees occur in the valley bottoms

i to the drai The more
grasses and shrubs are blue grama, black grama,
hairy grama, sideoats grama, bluestem, mountain
muhly, Medcalf muhly, mountain bromegrass,
ji pine little bl
sacahuista, and snakeweed.

Soil Characteristics. Luzena soils, one of the
more extensive soils in this association, occur on
moderately steep and hilly landscapes. They are
moderately dark colored, noncalcareous or neutral
in reaction, and shallow. The surface layer is
usually a thin brown gravelly or cobbly loam. This
is underlain by a brown to dark reddish-brown
noncalcareous gravelly clay or gravelly clay loam.
Igneous bedrock or conglomerate commonly
occurs within 20 inches of the surface. The
underlying bedrock is generally fractured and
weathered in the upper part.

Arp soils also occupy rolling and hilly landscapes
with slopes ranging between 10 and 30 percent.
These soils have a thin surface layer of brown
noncalcareous gravelly loam over a reddish-brown,
noncalcareous gravelly clay or clay subsoil. This is
underlain at a depth ranging from 20 to 40 inches
by acid igneous bedrock or conglomerate common-
ly fractured and weathered in the upper part.

Soils of the Balon series also comprise a
relatively large acreage in this association. These
soils occupy gently sloping to moderately steep
alluvial slopes and fans on the lower parts of hills
and ridges. They consist of deep soils with thin
dark colored gravelly sandy clay loam surface
layers, heavy clay loam and gravelly clay loam
subsoils, and gravelly sandy clay loam or gravelly
sandy loam substrata,

The remaining parts of this association consist of

it land types including rockland, rough
broken land, and arroyo bottoms, and soils of the
Oro Grande and Manzano series, as well as small
acreages of deep unclassified soils. The Oro Grande
soils, which are underlain by igneous bedrock
within a depth of 20 inches, consist of steep
calcareous stony loams or stony light clay loams.
The Manzano soils are deep and have a moderately
thick surface layer of grayish-brown loam over a
thick subsoil of dark grayish-brown clay loam.
These soils usually occur in swales and narrow
valley bottoms. The majority of the unclassified
soils are similar to those of the Manzano series, but
differ in that the subsurface layers consist
dominantly of sandy loams or light loams. They
occur as a complex in the form of small areas or
pockets with extensive areas of shallow soils.

Irrigation Potential. There is essentially no
potential for development of irrigated land in this
association. The only soils with properties suitable
for irrigation are the small areas of deep alluvial
soils and those of the Manzano series. The small
size, location, and isolated nature of these irrigable
lands will generally preclude their use for this
purpose.

12. Cabezon-Thunderbird association

This association, consisting of approximately
17,245 acres, includes five widely separated areas
in the northwestern part of the county. Included
are areas with soils forming in materials of volcanic
and basic igneous origin on old lava flows and
basalt capped mesas. A characteristic feature of
this unit is the stony and rocky nature of many of
the included soils. Small ridges are common where
bedrock outcrops or the shallow® soils are ex-
tremely stony. Although the depth or thickness of
the soils is quite variable, they are dominantly
shallow to moderately deep. The land surface on
the mesa tops and lava flows is dominantly gently
to strongly sloping and undulating, but may range
from nearly level to moderately steep. The sides of
the basalt capped mesas and the fronts of lava
flows are generally steep or very steep.

It is dominated by grass vegetation, including
sideoats grama, blue grama, hairy grama, vine
mesquite, plains lovegrass, Arizona cottontop,
tobosa, creeping muhly, fluffgrass, and three-awns.
In addition to the grass vegetation, it also supports
some shrubs and woody species such as chamiza,
yucca, oakbrush, catclaw, broom snakeweed, a few
junipers, and various species of cacti.



Soil Characteristics. Cabezon soils consist of
shallow dark colored soils on gently to strongly
sloping and undulating mesa tops and fronts of lava
flows. Surface stones and a few outcrops of basalt
are common. These soils have a surface layer of
dark grayish-brown, noncalcareous stony loam or
stony clay loam. Their subsoil is a brown cobbly or
stony clay. This is underlain by basalt bedrock at
depths ranging from 10 to 24 inches. The under-
lying basalt bedrock, which is commonly fractured,
is typically lime-coated in the upper part.

Thunderbird soils commonly occupy the nearly
level to gently sloping grassland areas on basalt
capped mesas. They have a thin surface layer of
grayish-brown noncalcareous stony clay loam.
Their subsoil is a grayish-brown noncalcareous
cobbly clay. This grades through to a strongly
calcareous gravelly or cobbly clay loam to the
underlying bedrock at depths ranging between 20
and 40 inches.

Basalt rockland, a miscellaneous land type, is
also an important component of this association. It
occurs on the steep to very steep mesa breaks,
fronts of lava flows, and isolated ridges dominated
by outcrops of basalt and extremely stony soils. It
consists of a complex of shallow stony soils and
exposures or outcrops of basalt bedrock. Much of
the surface between the outcrops of basalt is
covered with stones and boulders.

The remaining parts of this association include
soils of the Torreon series, deep clayey soils, and
other miscellaneous land types. The Torreon soils
are deep and have brown noncalcareous
moderately thick loam or light clay loam surface
layers over thick blocky clay subsoils. This is
underlain at a depth of 36 to 50 inches by a brown
calcareous clay loam with many medium to large
soft masses and streaks of lime. The deep clayey
soils, which are also forming in material weathered
from basalt, occur in nearly level to very gently
sloping slight depressional areas. The surface layers
and subsurface layers are clay or silty clay and
crack widely and deeply upon drying.

Irrigation Potential. The potential for develop-
ment of irrigated land in this association is
extremely limited. The Cabezon soils, the most
extensive in the association, are not suitable for use
as cropland under irrigation. The only soils in this
unit suitable for irrigation are those of the Torreon
series, the deep clayey soils and a small acreage of
the Thunderbird soils that are non-stony. Approx-
imately 11 percent of the land in this association is
in class 4; 10 percent is in class 2; 2 percent is in
class 3; and the remaining 77 percent is non-
irrigable or in class 6. The small acreage of irrigable
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land in this unit is widely distributed and intermin-
gled with extensive areas of class 6 land.

13. San Mateo-Shanta association

Included in this association are the nearly level
to gently sloping flood plains and valley bottoms
adjacent to the Gila and Mimbres rivers, as well as
some of the larger tributaries. The sculs are quite
variable and, as a result, the texture of the surface
layers may range from sand to clay: however,
sandy loam, loam, and clay loam are the more
common textures.

The major part of the 9,130 acres of irrigated
land in Grant County is in this association.
Although a wide variety of crops is grown, alfalfa,
orchards, and irrigated pastures are the most
extensive. Other crops of importance include
vegetables, small grains, and sorghum. In addition
to the irrigated land, a considerable acreage of land
in this unit is occupied by roads, highways,
buildings, and other built-up areas. Although there
are many soils in this unit with properties suitable
for engineering installations, the association in-
cludes small areas of wet soils as well as soils with
moderate to high shrink-swell potential and low
bearing capacities that will need special consider-
ation if used for installation of structures.
Localized areas of these soils also need protection
from flooding by runoff from adjacent higher lying
lands. Those not under irrigation provide grazing
for livestock and wildlife. Production of forage
varies considerably, depending on the amount of
additional moisture received by runoff from
adjacent areas. Vegetation on these non-irrigated
areas is dominated by mid and short grasses,
shrubs, and scattered pinyon, juniper, and oak
trees. Cottonwood trees are common on the flood
plain contiguous to the Gila River. Approximately
35,960 acres, or slightly more than one percent of
the county, is included in this association.

Soil Characteristics. San Mateo loam, the most
extensive in this association, usually has a surface
layer of calcareous grayish-brown loam. This is
underlain to a depth of five feet or more by
stratified soil material consisting dominantly of
loam, sandy clay loam, light clay loam, and sandy
loam.

Shanta soils, which occur on terminal points of
alluvial fans, valley bottoms, and depressional
areas, are also important in this association. These
soils have a thick surface layer of brown or
grayish-brown calcareous loam. This is underlain to
depths of five feet or more by loam or light clay



loam. A few pebbles and cobbles commonly occur
in the subsurface layers.

Glenberg-like soils differ from San Mateo soils in
that they are coarser-textured and contain more
strata of sandy loam, loamy sand, and light loams.
These soils have a surface layer of brown to
grayish-brown calcareous fine sandy loam or loam.
This is underlain to depths of five feet or more by
stratified soil material consisting dominantly of
sandy loam and loam with some thin strata of
loamy sand. Also included with the Glenberg-like
soils is a medium and moderately coarse-textured
soil underlain by sand at moderate depths. These
soils have a surface layer of grayish-brown calcare-
ous loam or fine sandy loam. The subsurface layers
above the sand, which occurs at depths ranging
from 20 to 40 inches, consist dominantly of
stratified sandy loams and light loams.

The remaining parts of this association consist of
a number of other unnamed soils and miscel-
laneous land types. These inclusions, none of
which are extensive, comprise about 20 percent of
the association. The included soils are dominated
by shallow and moderately deep soils over sand
and gravel, deep sandy soils, and deep clayey soils.
A small acreage of wet and saline soils, which are
usually adjacent to the streams, is also included.
The miscellaneous land types include riverwash,
arroyo bottoms, river bottoms, and gullied land.

Potential. A ly 92 percent
of the land in this association has been classified as
irrigable. In general, the only lands not irrigable
include the immediate flood plain of the larger
streams and the river and arroyo bottoms. The soils
are well suited for use as cropland under irrigation,
and, as a result, about 80 percent of the land in
this unit has been placed in irrigation land classes 1
and 2. Besides good farming practices, these lands
often need protection from overflow or runoff
from higher lying lands. This is a small association,
5o the amount of land available for expansion of
irrigation is limited. In addition, the almost 5,000
acres that are already irrigated, along with roads
and a few built-up areas, further restrict the
acreage of land available for future development of
irrigation.

14. Rockland-Luzena-Santana association

This association, the largest in the county,
includes an area of about 839,870 acres, or
approximately 33 percent of the county. It in-
cludes the hilly to very steep mountain foothill and
intermediate mountain areas. The relatively narrow

valley floors and upland summits are commonly
separated by steep canyon walls, escarpments, and
steep side slopes. The ridge tops, which are narrow
and comparatively small, are gently to strongly
sloping and rolling. The narrow valley floors below
the steep canyon walls and steep side slopes are
gently to strongly sloping. Although there is a
relatively wide range in altitude, most of this area
ranges between 5,000 and 8,000 feet in elevation.

The soils, which are forming in materials from a
wide variety of rocks including conglomerates and
mixed igneous rocks, are generally shallow to
moderately deep. Rock outcrops are common
along canyon walls and on the steep side slopes
below the upland ridges. Although the content of
gravel and stones is highly variable, most soils in
this association have stony or gravelly surface
layers.

These steep and rough broken lands support a
wide variety of grasses, shrubs, and some trees.
Vegetation on much of this area, however, is
dominated by mid and short grasses with a
scattered canopy of pinyon and juniper trees, oak-
brush, and various other shrubs. Some of the more
common grasses are blue grama, sideoats grama,
black grama, little bluestem, needle and thread,
New Mexico feathergrass, bush muhly, mesa drop-
seed, Arizona cottontop, hairy grama, and three-
awns. Shrubs, in addition to oakbrush, include
sacahuista, buck brush, mountain mahogany,
Apache plume, rabbitbrush, chamiza, and winter-
fat. There are a few ponderosa pine, particularly in

association.
Luzena and Santana soils are located on
the saddles and crests of rolling hills.

Fig. 6. Rockland-Luzena-Santana
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Figure 1. General Soil Map of Grant County, New Mexico
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Land classes 1 and 2
1] (40% class 1; 40% class 2; 8% class 4;

8% class 6; 4% class 3)

Land classes 1, 2, and 3
(34% class 1; 31% class 2; 25% class 3;
7% class 4; 3% class 4)
Land classes 2 and 3
(48% class 1; 40% class 2; 8% class 4;
4% class 6)
= Land class 3

(90% class 3; 5% class 2; 5% class 6)

Land classes 3, 2, and 6
(45% class 3; 30% class 2; 18% class 6;
6% class 4; 2% class 1)

= Land classes 4 and 3
(61% class 4; 30% class 3; 9% class 6)

o [ Lend classes 6 and 3
(71% class 6; 26% class 3; 3% class 4)

[ Land classes 6 and 4
(74% class 6; 20% class 4; 6% class 3)

Land class 6

LS (95% class 6; 2% class 3; 2% class 4;
1% class 2)

Figure 2. Classification of Land for Irrigation in Grant County, New Mexico



Table 4.

Soil characteristics and quallties of major solls n each soll assoclation, Grant County, New Mexico

Dominant _Approximate
Sofl Map Symbol and Slope Range  Percent of Pedologic Classification
Soll Association (percent) _ Assoclation Subgroup Family Texture!
1 Hondale-Mimbres
Hondale silt loam 001 50 Typle Natrargid Fine, mixed, thermic silisicl
Mimbres silty clay loam 0to1 30 Typic Camborthid Flne-silty, mixed, thermic sicl;loam
Other solls. 20
2 Mimbres-Verhalen
Mimbres silty clay loam 0to1 15 (See association 1)
Verhalen silty clay loam 0to1 40 Mollle Torrert Fine, montmorillonitic, thermic siclisie
Other solls and land types 15
3 Mohave-Stellar
Mohave sandy clay loam 0to3 30 Typle Haplargld Fine-loamy, mixed, thermic sclisljloam
Stellar silty clay loam 0to3 25 Typle Haplargld Fine-mixed thermic siclzscl
Berino sandy loam 0to3 5 Typle Haplargid Fine-loamy, mixed, thermic slils
Forrest gravelly loam 005 5 Typle Haplargid Fine, mixed, thermic
Other solls and land types 35
4 Sonoita-Yturbide-Hap
Sonofta gravelly sandy loam 0tos 0 Typle Haplargid Fine-loamy, mixed, thermlc
Yturbide loamy san 0to3 25 Typle Torripsamment  Mixed, thermic
Hap gravelly loam 1to9 25 Typle Haplargid Fine-loamy, mixed, thermlc
Other sofls and land types 10
5 Nickel-Upton-Tres Hermanos
Nickel gravelly sandy loam 1to9 30 Typle Calelorthid Loamy-skeletal, mixed, thermic
Upton gravelly loam 109 25 Typle Paleorthid F
Tres Hermanos gravelly clay loam  0to 5 20 Typle Haplargid Fine-loamy, mixed, thermic gligel
Other sofls and land types 25
6 Eba
Eba very gravelly loam 1t015 5 Typle Haplargid Clayey-skeletal, munmmn‘mum thermic
Sonoita gravelly sandy loam 103 15 Typlc Haplargld Fine-loamy, mixed, therm
Other solle and land types 10
7 Rockland-Lehman
Rockland 151075 50 (A miscellaneous land t
Lehmans rocky loam 51025 33 Lithic Haplargid Clayey, montmorillonitic, thermic el
Other soils and land types 15
8 Lonti-Poley-Pastura
Lont! gravelly loam 0t 35 Ustollic Haplargld Flne, mixed, meslc
Poley gravelly loam 0to3 25 Ustollic Haplargld Fine, mixed, mesic
Pastura gravelly loam 003 10 Ustolllc Paleorthid  Loamy, mixed, mesic, shallow
Other sofls and land types 30
9 Rough Broken Land-Lontl
Rough broken land 301075 75 (A miscellaneous land type)
Lont gravelly loam 3t015 20 Ustolllc Haplargld Fine, mixed, mesic sclgsl
Other solls and land types 5
10 Lont!-Rough Broken Land
Lont! gravelly loam 10 to 30 60 (See assoclatlon 9)
Rough broken land 15 t0 65 25 (A miscellaneous land type)
Other solls and land types 15
11 Luzena-Arp
Luzena cobbly loam 10 to 30 30 Arldic Lithic Arglustoll Clayey, montmorillonitic, mesic coligl
Arp gravelly loam 10t0 30 30 Ustollle Haplargld Fine, montmorillonitic, mesic gligel
Balon gravelly loam 51025 15 Ustollic Haplargld Fine-loamy mixed, mesic gscligsl
Other sofls and land types 25
12 Cabezon-Thunderblrd
Cabezon stony clay loam 0to9 40 Aridlo Lithle Arglustoll Clayey, montmorillonitic, mesic steletl
Thunderbird stony clay loam 0tog 30 Arldic Argiustoll Fine, montmorillonitle, mesic stolistl
Basalt rockland 15 to 50 15 (A miscellaneous land type)
Other solls and land types 15
13 San Mateo-Shanta
San Mateo loam 0to2 30 Ustle Torrifluvent Flne-loamy, mixed, mesic Loamsel
Shanta loam 2t05 25 Cumulle Haplustoll Fine-loamy, mixed, mesic Loamsilel
Glenberg-like fine gt Toam Otoz 25 Ustic Torrifluvent Coarse-loamy, mixed, mesic TLoamfsl
Other golls and land typer 20
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Surface Soil Features Subsoll Features Soll Deptht  AWHCS
Color”. Reaction Texturel Color? Permeability” Subatratum (inches) _(inches)
Light brownish-gray Calcareous  Clayiel Light brown to reddish-  Very slow  Loamy alluvium 60 or more T
brown
Light brownish-gray Non-cale. slelzel Light brown Slow Loamy alluvium 60 or more 8
‘Brown Calcareous Brown Very slow Clayey alluvium 60 or more 8
Brown to reddish-brown Non-cale. el Reddish-brown Slow Caleareous alluvium 60 or more 6to T
Pale brown to pinkish- Non-eale. Clay;el Reddish-brown Slow Calcareous alluyitum 60 or more 6to7
gray.
Brown to reddish-brown Non-cale. sel Reddish-brown Moderate Caleareous alluvium 36 to 50 5t0 6
and soft caliche
Reddish-brown Non-cale. g Reddish-brown to red Slow Gravelly caliche 24 to 36 4
‘Brown Non-cale. gsel Brown to reddish-brown Moderate Gravelly sandy loam 60 or more 4to5
Brown Non-cale, gls Brown Very rapld Gravelly sand 0 or more 31to 4
Brown Non-cale.  gscl Reddish-brown to red Moderate  Weakly cemented caliche  20t050  3tod
Light brownish-gray Calcareous  glivgl Light brown Rapid Callche; upper part weakly 1510 25 2
cemented
Light brownish-gray Calcareous gl Pale brown or light Moderate Caliche; upper part strongly 6 to 20 1t02
brownlsh-gray cemented
Light brown Calcareous  gel Reddish-brown Slow Gravelly caliche and gravel 24 to 36 4
Reddish-brown Non-cale. Ve Red or reddish-brown Slow ‘Weakly cemented caliche 20 to 36 2to3
Brown Non-cale.  gsel Brown to reddish-brown  Moderate  Gravelly sandy loam 60ormore 4105
Brown Non-cale. steliste;ge Reddish-brown Very slow Acid igneous bedrock 10 to 20 2to3
Brown Non-cale. geigel Reddlish-brown Slow Calcareous gravelly alluvium 60 or more 5to 6
Reddish-brown Non-cale, B 2} ‘Reddlish-brown Slow ‘Weakly cemented gravelly 0 to 36 4t04.5
callche
Light brownish-gray  Calcarecus gl Pale brown Moderate  Indurated callche 61020 103
Brown Non-cale.  geigel Reddish-brown Slow Caleareous gravelly alluvium 60 or more 5 to 6
Brown Neutral Dark reddish-brown Slow Acld Igneous bedrock 7to 20 1to3
Brown Neutral Reddish-brown Slow Acld Igneous bedrock 20t040 408
Graylsh-brown Neutral Brown ‘Moderate Gravelly alluvium 60 or more 5to 6
Dark grayish-brown Non-cale. 8t Brown Slow ‘Basalt bedrock 10 to 24 2t03
Grayish-brown Non-cale.  cocistejelay Grayish-brown Slow to very  Basalt bedrock 20 to 40
slow
Grayish-brown Calcareous Grayish-brown and brown Moderate Loamy alluvium 48to60or TtoS§
more
Brown or graylsh-brown Calcareous Brown Moderate Loamy alluvium 60 or more 7to8
Brown to grayish-brown Calcareous Light brownsh-gray Moderate tuyhum 48to60or 4dto?
more
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Table 4. Contimued

Dominant Approximate

Sofl Map Symbol and Slope Range Percentof ~ _____ Pedologle Classification .
Soil Assoctation (percent) _ Association _ Subgroup Family Texturel
14 Rockland-Luzena-Santana
Roekland 20to75 35 ( miscellaneous land t
Luzena cobbly loam 20 to 50 15 Aridic Lithic Arglustoll Clayey, montmorillonitic, mesic coligl
Santana stony loam 30 to 60 15 Arldic Lithic Haplustoll Loamy, mixed, mesic stlicol
Other soils and land types 35
15 Stony Rockland
Rockl 20075+ 55 (A miscellaneous land type)
Rough broken land 0t 15 (A miscellancous land t
Luzena cobbly loam 20 t0 50 10 Aridic Lithic Arglustoll Clayey, montmorillonitic, mesic
Cabezon stony loam 1510 35 5 Arldic Lithic Argiustoll Clayey, montmorillonitic, mesic
Other solls and land types 15
16 Caplilo-Tamplco
Capillo gravelly loam 010 30 20 Typle Argiboroll Fine, mixed
Tampico gravelly loam 30 t0 60 20 Typle Cryoboroll Fine-loamy, mixed gl
Raton-like gravelly clay loam 30t0 65 18 Lithic Haploboroll Loamy, mixed ghigel

Rockland W0t 20
Other solls and land types 22
n c.pmo-mm-v\

Capillo gravelly loam 01030 30
Raton-like gravelly clay loam 10t0 35 20
Weed gravelly loam 01030 20
Rockland W0to75+ 10
Other sofls and land types 20

(A miscellaneous land type)

Typle Arglboroll Fine, mixed

Lithte Haploboroll  Loamy, mixed

Pachic Argiboroll Fine-loamy, mixed
(A miscellaneous land type)

ghigel

gligsl

TAbbreviations used for textural classes:
1 gsc - gravelly sandy clay

81 - sandy loam
51 - fine sandy loam

gls - gravelly loamy sand

g8l - gravelly sandy loam
- sandy clay loam

sl - silty loam

ol - clay loam
siol - silty clay loam

gel - gravelly clay loam
vgel - very gravelly olay loam
cocl - cobbly clay loam

stel - stony clay loam

sle - silty clay
ge - gravelly clay

vge - very gravelly clay

coc - cobbly clay

stc - stony clay.

2Colors are for dry soil.

the northeastern part of thi ociation, on north
slopes and at the higher elevations. The steep
slopes, rock ledges. and escarpments tend to
Testrict grazing by livestock in parts of this associa-
tion. The areas with these characteristics. however,
provide a good habitat for many species of wildlife

Soil Characteristics. Approximately 35 percent
of this association has been included i a land type
identified as rockland. It is characterized by
numerous outcrops of bedrock that usually occur
on steep to very steep slopes. It consists of a
complex of rock outcrops and shallow soils with
variable characteristics. The shallow soils that are
intermingled with rock outcrops. however, are
generally gravelly or stony and moderately coarse
to medium-textured. Stones and boulders oceur on
much of the soil surface. Although the soils are
usually shallow. small areas of moderately deep
soils do occur interspersed with the shallow soils,
rock outcrops, and rock ledges.

Luzena soils are shallow, moderately dark
colored, and are forming dominantly on acid
igneous bedrock or conglomerate. They have a thin
brown noncalcareous cobbly loam surface layer
over a brown to dark reddish-brown clay or
gravelly clay subsoil. Igneous bedrock or conglom-
erate typically occurs within 20 inches of the
surface.

Soils of the Santana series are also relatively
extensive in this association. They differ princi-
pally from the Luzena soils in that they lack the
clayey or fine-textured subsoil. Typically the
Santana soils have a grayish-brown to brown,
neutral to slightly acid, stony loam surface layer.
This grades through a brown cobbly or stony loam
of similar reaction to the underlying igneous bed-
rock which is usually encountered within a depth
of 20 inches.

Also in this association are soils of the Oro
Grande, Cabezon, Chimayo, and Santa Fe series.
The Oro Grande soils, which are underlain by




Surface Sofl Features

Subsoll Features

Soll Depth®  AWHCS

Colo: Reaction Texturel Color Permeability? Substratum (inches) (inches)

Brown Neutral gejolay  Dark reddish-brown Stow Actd (gneous bedrock 7to 20 1to3

Grayish-brown Neutral to Brown Moderate  Actd Igneous bedrock 10020 103
slightly actd

Brown Neutral Dark reddish-brown Stow Acld Igneous bedrock Tt020 1to3

Dark graish-brown Non-calc. Brown Slow Basalt bedrock W24 2t03

Dark brown Neutralto  gosgel Brown slow Mixed (gneous rocks and 20040 4to8
slightly acid conglomerate

Dark brown Neutralto  geljeocl  Dark brown and brown  Moderate  Mixed Igneous rocks and 481060  5to7
slightly acid conglomerate

Dark brown Neutralto  geligl Brown Moderate  Conglomerate and Ignecus 10020 103
slightly actd bedrock

Dark brown Neutralto  geigol ‘Brown Slow Mixed Igneous rocks and 206040 406
slightly acld conglomerate

Dark brown Neutralto  gelicocl  Brown Moderate  Conglomerate and Igneous 10t 20  1to3
slightly acid bedrock

Dark grayish-brown Neutralto  gol Graglsh-brown Moderate  Conglomerate 20t040 4o
slightly acld

Spermeabllity classes and approximate rates per hour:
Very slow - less than 0.20 tnches Rapld - 2.50 to 6. 30 inches

Slow - 0.20 to 0. 63 Inches
Moderate - 0.63 to 2.50 inches
“Depth n nches from surface of effective soll

Very rapid - more than 6. 30 (nches

SAWHC - Avallable water-holding capacity (estimated to a depth of 4 feet or for effective soll material If less than 4 feat)

igneous bedrock within 20 inches of the surface,
have grayish-brown slightly calcareous stony sur-
face layers and calcareous very cobbly light clay
loam subsurface layers. the Cabezon soils have a
surface layer of dark grayish-brown noncalcareous
stony loam over a cobbly clay subsoil. This is
underlain by basalt bedrock at depths ranging from
10 to 20 inches. Chimayo soils typically have
grayish-brown, neutral stony surface layers, light
brownish-gray noncalcareous very cobbly loam
subsurface layers with igneous bedrock occurring
at 20 inches or less. The Santa Fe soils, which are
also shallow, have dark brown calcareous gravelly
loam or clay loam surface layers and dark reddish-
brown very gravelly clay loam subsoils.

Other soils and miscellaneous land types in-
cluded in this association are deep alluvial soils,
moderately deep and deep stony soils, rough
broken land, alluvial land, arroyo bottoms, and
drainageways. These inclusions, none of which are
extensive, comprise about 10 percent or less of the
association.

Irrigation Potential. Although this is a large
association, there is very little or no potential for
development of irrigated land. Less than one
percent of the land in this association has been
classified as suitable for irrigation. In addition to
the small acreage of land involved, these irrigable
lands commonly occur as small and irregular
shaped tracts.

15. Stony Rockland association

This association, which is characterized by rough
broken topography, very steep slopes, and rock
outcrops, comprises an area of 237,610 acres,
slightly more than nine percent of the county. It
occurs mainly in the mountainous sections in the
northern part of the county, with the largest area
in the north-central part. Included are escarpments,
steep canyon walls, rocky ridgetops, rock slides,
rock ledges, and steep mountainous uplands, most
of which are dominated by a complex of shallow
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soils and rock outcrops. The soils, in addition to
being shallow and highly variable, are usually stony
and rocky. The exposed rocks consist of con-
glomerates, andesite, thyolite, and shaley sedi-
ments, with lesser amounts of basalt and granite.

These steep mountainous and rocky lands
support a wide variety of gr: shrubs, and scrub
trees. Many parts of this association, however, are
only sparsely vegetated because of the steep slopes,
thin soils, and rock outcrops. The escarpments
rock ledges, and steep slopes also tend to restrict
the grazing by livestock. It does, however, provide
a good habitat for many species of wildlife.
Although there are a few open grassland areas on
the ridgetops and in the narrow valleys, this
association commonly has a thin overstory of oak,
pinyon, and juniper trees. Some ponderosa pine
grows on north facing slopes at the higher ele-
vations. The more common grasses are blue grama,
Arizona fesque, sideoats grama, bluestem, moun-
tain muhly, mountain bromegrass, junegrass, pine
dropseed, blue grass and little bluestem. Principal
shurbs are oak brush, Apache plume, mountain
mahogany, rabbitbrush, Sedges spp., and
sacahuista.

Soil Characteristics. Rockland, a miscellaneous
land type, is dominant in this association. It
consists of a complex of shallow soils and bedrock
outcrops. Although shallow soils are the most
extensive, small areas of moderately deep to deep
soils are interspersed with the shallow soils, rock
outcrops and ledges. The rock outcrops commonly
oceur as vertical or nearly vertical exposures and
ledges. The rock outcrops commonly occur as
vertical or nearly vertical exposures and ledges. The

neutral cobbly loam surface layer and a brown to
dark reddish-brown clay or gravelly clay subsoil.
Igneous bedrock or conglomerate commonly
occurs: within 20 inches of the surface. Cabezon
soils occur on strongly sloping and rolling ridge
tops and fronts of lava flows. They have a surface
layer of dark grayish-brown noncalcareous stony
loam over a cobbly clay subsoil. This is underlain
by basalt bedrock at depths ranging from 10 to 24
inches. The remaining parts of this association con-
sist of small acreages of alluvial land, drainageways
and arroyo bottoms, deep alluvial soils, and a num-
ber of unclassified soils. The unclassified soils are
generally shallow, cobbly and stony. The deep
alluvial soils, which commonly occur as small areas
in valley bottoms adjacent to streams are
dominantly moderately coarse to medium-
textured.

Irrigation Potential. There is essentially no
opportunity to develop irrigated land in this
association. The dominance of shallow soils, to-
gether with rock outcrops, steep slopes, and rough
broken topography preclude the use of this land
for irrigation. The wide distribution and extremely
small size of the deep alluvial soils that could be
irrigated tend to preclude their use for irrigation.

16. Capillo-Tampico association

This association includes about 150,860 acres of
mountainous land in the northeastern part of the
county. The altitude ranges from about 7,000 to
10,000 feet, but is most commonly between 7,800
and 9,000 feet. It is characterized by mountainous

interspersed shallow soils are y stony and
moderately coarse to 1 textured. Ni

that ranges from gently sloping to

stones and boulders are common over much of the
land surface.

Rough broken land commonly occurs in those
parts of this association where the land surface is
covered by thick deposits of old alluvial sediments.
These lands, which are usually steep to very steep
and severely dissected, consist of a complex of
shallow soils and exposures of unconsolidated to
weakly consolidated sedimentary deposits. These
old alluvial sediments are quite variable and consist
dominantly of stratified clays, silts, sands, gravel
and cobble. Some of the strata are o nally
cemented. The thin mantle of soil occuring be-
tween the outcrops is also highly variable. Gravelly
and cobbly sandy loams and loams, however, are
dominant.

Also in this association are soils of the Luzena
and Cabezon series. Luzena soils have a thin brown

erately steep on the ridge tops and valley areas
to steep and very steep on mountain side slopes.
The soils are developing in parent materials from
mixed igneous and conglomerate rocks. They are
typically dark-colored with a moderate to high
content of organic matter and neutral to slightly
acid in reaction. The surface layers are often
gravelly and occasionally stony.

With the exception of the rockland component
of this association, the soils are moderately
productive and support good stands of native
vegetation. The overstory vegetation consists
generally of ponderosa pine, pinyon, juniper, and
gambel oak. Douglas fir, white fir, and some spruce
and aspen are on the north-facing slopes and at the
higher elevations. Grasses include mountain muhly,
mountain brome, junegrass, sideoats grama, blue
grama, Arizona fesque, blue grass, pine dropseed,
New Mexico needlegrass, and little bluestem. It
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also supports a number of desirable browse plants
that are suitable for grazing by wildlife.

Soil Characteristics. The soils in this association
were not studied in detail, and those not named are
described only broadly as unnamed soil groups.

Capillo soils are moderately deep, gravelly, and
dark-colored. They occur on gently rolling uplands
including the moderately steep side slopes of the
upland ridges. These soils have a surface layer of
dark brown neutral or slightly acid stony or
gravelly loam. The subsoil is a brown gravelly clay
loam or gravelly clay that is slightly acid to neutral
in reaction. This is underlain at depths ranging
from 20 to 40 inches by very gravelly soil materials
weathered from conglomerate and mixed igneous
rocks.

Tampico soils consist of deep dark-colored soils
on steep mountain sides at elevations that generally
range between 8,200 and 10,000 feet. They usually
have a surface layer of dark brown neutral to
slightly acid gravelly loam. Although the dark-
colored surface layers commonly range from 6 to
12 inches in thickness, some soils have surface
layers that are dark-colored to depths greater than
15 inches. The subsoil is a brown to dark brown
neutral to slightly acid gravelly clay loam or
gravelly loam. The gravel and cobble content
typically increases significantly below a depth of
three feet. These soils are underlain at depths of 48
to 60 inches or more by very gravelly alluvium,
conglomerate, or mixed igneous rocks.

Raton-like soils are shallow and occur on rolling
to hilly uplands and steep mountain side slopes.
These soils have a surface layer of dark brown
slightly acid to neutral gravelly loam over a brown
gravelly or cobbly clay loam. The content of coarse
fragments in these subsurface layers typically
ranges from about 20 to 35 percent. However, in
this unit, the content of coarse fragments varies
considerably, and in nearly one-half of these soils it
exceeds 35 percent. The depth to bedrock ranges
from about 10 to 20 inches. Some rock outcrops
occur along ridges, especially where slopes are
steep or very steep.

Rockland, a miscellaneous land type, is also an
important component of this association. It
generally is steep and very steep, and consists of a
complex of very shallow or shallow soils and
outcrops of bedrock. The soils occurring as small
areas or pockets of soil between the outcrops of
bedrock are variable. They are, however, usually
stony and gravelly with varying amounts of cobble,
stones, and rocks on the surface.

The remaining parts of this association consist of
moderately deep soils with thick dark-colored soils,
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alluvial soils, and miscellaneous land types in-
cluding rough broken land, drainage bottoms, and
alluvial land. The moderately deep soils referred to
are similar to those of group D, but differ in that
they have thick very dark brown surface layers that
extend to a depth of 16 to 24 inches or more.

Irrigation  Potential. The rough broken and
mountainous topography and steep slopes preclude
the development of irrigation in this association.
These soils are best used for forestry, range, recrea-
tion, and as watershed. The association provides a
good habitat for many wildlife species.

17. Capillo-Raton-Weed association

This association, comprising an area of about
10,645 acres, occurs in the extreme northeastern
part of the county, where it joins a similar and
extensive area in Catron County. It is adjacent to
soil association 16 and differs primarily from that
association in that it is not as steep or as rough and
broken. The mountainous landscapes, which occur
at elevations ranging from about 7,000 to 8,500
feet, are gently sloping and undulating to mod-
erately steep. The soils are dominantly shallow to
moderately deep and are underlain by mixed
igneous and conglomerate rocks. The surface layers
are neutral to slightly acid in reaction and often
gravelly and occasionally stony.

In general, it is a moderately productive unit,
and, except for the small areas of rock outcrops,
supports good stands of native vegetation. The
overstory vegetation consists generally of pond-
erosa pine, pinyon, juniper, and gambel oak.
Douglas fir, white fir, and some spruce and aspen
are on the north-facing slopes. The more common
grasses include mountain muhly, mountain brome,
Junegrass, sideoats grama, blue grama, Arizona
fesque, blue grass, pine dropseed, New Mexico
needlegrass, and little bluestem. It also supports a
number of browse plants that are suitable for
grazing by wildlife.

Soil Characteristics. The Capillo soils are
moderately deep, gravelly, and dark-colored. These
soils, which occur on gently rolling uplands and the
moderately steep side slopes of upland ridges, have
a surface layer of dark brown neutral or slightly
acid gravelly or stony loam. The subsoil is a brown
gravelly clay loam or gravelly clay that is slightly
acid to neutral in reaction. This is underlain at a
depth of 20 to 40 inches by very gravelly soil
material weathered from conglomerate and mixed
igneous rocks.



Raton-like soils are shallow and occur on rolling
to hilly uplands and moderately steep mountain
side slopes. These soils have a surface layer of dark
brown slightly acid to neutral gravelly loam over a
brown gravelly or cobbly clay loam. The content
of coarse fragments in these subsurface layers
usually ranges from about 20 to 35 percent.
However, in this unit, the content of coarse
fragments varies considerably, and, in approxi-
mately one-half of these soils, it exceeds 35
percent and may comprise as much as 70 percent
of the soil mass. The depth to bedrock ranges
from about 10 to 20 inches

Weed soils are moderately deep, gravelly, and
dark-colored, on gently rolling uplands. These soils
have a thick dark grayish-brown neutral to slightly
acid gravelly loam or gravelly sandy loam surface
layer over a gravelly clay loam subsoil. A very
gravelly substrata is usually encountered at depths
of 20 to 36 inches. This in turn is typically
underlain by conglomerate within a depth of 40
inches.

Suitability of Soils for Irrigation

Approximately 10 percent of this association
consists of rockland. It commonly occurs on steep
slopes and consists of a complex of shallow soils
and outcrops of conglomerate or various types of
igneous rock. The small soil areas intermingled
with the outcrops of bedrock are highly variable
and usually gravelly and stony. The remaining parts
of this association consist of deep alluvial soils.
rough broken land, drainage bottoms and alluvial
land. The alluvial soils are usually dark colored and
range from moderately coarse to moderately fine
in texture. Small areas of these soils are also cobbly
and stony.

Irrigation Potential. The only soils with charac-
teristics suitable for irrigation are the deep alluvial
soils. These soils are not extensive and are widely
distributed, and they commonly occur as very
small and irregular-shaped tracts, which will tend
to preclude their use for irrigation. The lands in
this association are therefore best used for forestry,
range, recreation, and as watershed.

The acreage of irrigable and non-irrigable land in
each of the 17 soil associations is shown in table 5.
The estimated acreage and percentage of land in
each of the five classes were determined on the
basis of the kinds of soils occurring in the soil
associations.

The approximate distribution of the various land
classes in Grant 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 in each area
comprise more than 75 percent of the area. No
land class was shown that did not comprise at least
15 percent of the area 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 s 6 land may, and often
do, contain small cts 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 irrigation land classes provided a relative
rating of the suitability of land for irrigation. Class
1 land has few or no limitations for irrigation. The
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limitations for use of land under irrigation increase
from 1 through 4, with class 4 having severe
limitations. Class 6 land is non-irrigable. An
analysis of the irrigation land classification data,
shown in table 5 and figure 2, indicates that the
potential for expansion of irrigation in Grant
County occurs primarily in the following soil
associations:

— R WL

San Mateo-Shanta

. Mohave-Stellar

. Mimbres-Verhalen

. Sonoita-Yturbide-Hap
. Hondale-Mimbres

These six associations (figure 1) contain slightly
more than 436,000 acres, or about 77 percent of
the 569,595 acres of land classified as irrigable in
this county. In addition, approximately 93 per-
cent, or about 218,740 acres, of the classes 1 and 2
land occurs within these six associations.

The land in soil association 13, which occurs on
the flood plains and adjacent terraces of the Gila
and Mimbres rivers and tributaries, is well suited to
irrigation. The already irrigated lands in Grant
County are dominantly in this association, and are
being successfully used for this purpose. Approxi-
mately 80 percent of the land in soil association 13
is in land classes 1 and 2 and is about equally



divided between these classes. Although the land in
this soil area has a high capability for irrigation, the
acreage available for expansion of irrigation is
limited. A considerable part of the land within the
boundaries of the San Mateo-Shanto association
(13) is either already irrigated or being used for
highways, roads, and small communities or built-up
areas.

The Mohave-Stellar association (No. 3) offers
the best potential for expansion of irrigation in this
county. It contains about 31 percent (178,000
acres) of the land classified as suitable for irrigation
in Grant County. The tracts of land suitable for
irrigation are commonly large and contain little
interspersed non-irrigable land. In general, it will
require little leveling and conditioning in prepara-
tion for irrigation, because the soils usually occur
on nearly level to very gently sloping landscapes.
Approximately 34 percent of the land in this
association has been placed in irrigation land class
1; 31 percent is in class 2; 25 percent is in class 3; 3
percent is in class 4, and the remaining 7 percent is
non-irrigable or in class 6.

Although the Mimbres-Verhalen association (No.
2) is small (about 15815 acres), it consists
dominantly of land classified as suitable for irri-
gation. It occupies flood plains, valley bottoms,
and swales contiguous to intermittent drainages in
!h southeastern part of the county. The suscep-
lity of much of the land in this unit to
occasional flooding, or receiving runoff and seep-
age from higher lying lands, was the principal
factor contributing to the placement of about 48
percent of the land in this association in class 2.
The Verhalen soils were placed in class 3 primarily
because of their extremely fine-textures and very
slow permeabilities in addition to the factors
previously discussed. Although there are some
limitations in the use of these lands for irrigation,
they merit consideration for this use. If provided
with protection from flooding and with adequate
irrigation systems, these lands should be able to
support sustained irrigation under good systems of
management.

The Sonoita-Yturbide-Hap association (No. 4),
which is dominated by class 3 land (90 percent), is
moderately well suited for use as irrigated crop-
land. The sandy textures with small to moderate
amounts of gravel, limited moisture-retention
capacity, and slope are the principal factors
involved in the placement of these soils in class 3.
Although these class 3 lands have moderate limita-
tions for use as cropland under irrigation, there is a
fair potential on the basis of the capability of the
soils for development of irrigation. There is very
little noreirrigable land in this unit, and, in
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addition, the irrigable lands usually occur adjacent
to the irrigable lands of the Mohave-Stellar associ-
ation. This will further add to the possibility of
developing relatively large and continuous tracts
for irrigation.

Approximately 82 percent of the land in the
Lonti-Poley-Pastura association (No. 8) has been
classified as suitable for irrigation. Therefore, on
the basis of the availability of suitable soils, it
offers considerable potential for expansion of
irrigation. This is particularly true of the large and
extensive area of this association in the southern
part of the county that joins the Mohave-Stellar
association of both Grant and Luna counties.
Although the class 3 lands (45 percent) in this unit
have moderate limitations for use as cropland
under irrigation, they undoubtedly will merit
consideration for such use if they can be developed
and used with the lands of higher capability in this
unit, as well as that in the closely associated
Mohave-Stellar association.

The Hondale-Mimbres association (No. 1), which
occeurs on nearly level to very gently sloping basin
floors in the southern part of the county, also
contains a relatively high percentage of land
classified as suitable for irrigation. The potential
for irrigation expansion, however, is not as
favorable as in the Lonti-Poley-Pastura association,
primarily because these soils are low, susceptible
to poor drainage if irrigated, and some are saline-
and alkali-affected. These soil features were respon-
sible for the classification of 61 percent of the land
in this unit in irrigation land class 4; 30 percent in
class 3; and 9 percent in class 6.

The Nickel-Upton-Tres Hermanos (No. S) and
Eba (No. 6) associations, which are identified on
the irrigation land classification map by land class
symbol “6-3", are dominated by non-irrigable
lands. Approximately 71 percent of the land in
these soils associations have been classified as class
6; 26 percent as class 3, and 3 percent as class 4.
The gravelly and sloping soils of the Eba and Tres
Hermanos series account for the majority of the
land in class 3. Where these soils occur in areas of
sufficient size, or where they can be developed
with adjacent soils suitable for irrigation, they
merit consideration for such use.

Although the Lonti-Rough Broken Land associ-
ation (No. 10) contains an appreciable acreage of
land classified as suitable for irrigation, the poten-
tial for development of land for such use in this
unit is extremely limited. About 74 percent of the
land in this association has been placed in class 6;
20 percent in class 4; and 6 percent in class 3. The
Lonti soils, which account for the majority of the
irrigable lands, are strongly sloping to rolling and
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commonly occur as small areas intermingled with
extensive areas of land classified as non-irrigable.
Because of these features the lands in this associ-
ation undoubtedly will merit li.tle consideration
for irrigation.

In the remainder of the soil associations, the
amount of rrigable land ranges from little or none
in soil associations 7. 11. 14, 15, 16, and 17 to
about 20 percent in ociations 9 and 12. The
characteristics of the soils and related land features
in these soil associations are such that there is little

Suitability of Soils for Engineering

or no opportunity of development for irrigation.
The acreage of soils classified as suitable for
irrigation commonly occurs as small tracts that are
widely distributed and intermingled with large
areas of non-irrigable lands. These features will
generally preclude their use for irrigation.

Of the 569,595 acres of land in Grant County
classified as suitable for irrigation, about 15 per-
cent is class 1. 26 is class 2; 44 percent is class 3,
and 15 percent is class 4.

In this section information is provided on
engineering properties and uses of soils as con-
struction material and as a support for various
kinds of structures. The information provided is in
tabular form and in accordance with soil associ-
ations shown on the small-scale soil map (figure 1).
Selected engineering properties, engineering clas-
sifications, and estimates on the suitability of soils
for specified engineering uses are indicated for the
major soils in each soil association. This correlation
of engineering data and soil properties according to
soil associations or general soil areas can be useful
in estimating the suitability of certain areas for
engineering purposes. The information on 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 eliminate the
need for on-site sampling and testing of sites for
design and construction of specific engineering
works and uses. This is particularly true at those
sites of specific engineering works involving heavy
loads or where excavations are deeper than the soil
depths reported here. In addition, the general soil
map does not specifically show the location of the
individual kinds of soil.

The general soil map is useful, however, for plan-
ning more detailed investigations and for suggesting
the Kinds of problems 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 engineering are
given in table 6. Information taken from detailed
soil surveys, knowledge of the soil types of the
county, and a limited amount of laboratory test
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data were used as a basis for making these
estimates.

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

The “USDA texture” is determined by the rela-
tive proportions of sand, silt, and clay in the soil
mass. It is the standard system used by the U.S.
Department of Agriculture to classify soils accord-
ing to texture.

Highway engineers generally classify soil mate-
rials according to 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-1 (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 engineers prefer to use the Unified soil
classification system established by the Waterways
Experiment Station, Corps of Engineers.® This
system is based on identification of soils according
to their texture and plasticity and their per-
formance as engineering construction materials.
Soil materials are identified as coarse grained (8
classes), fine grained (6 classes), or highly organic.

The estimated percentage of soi! material passing
sieves No. 4, No. 10 and No. 200 is in the columns.
headed by these sieve numbers. The percentage of
materials as given reflects the normal range for the

BAmerican Association of State Highway Officials, 1958 Stan-
dard Specifications for Highway Materials and Methods of Sampling
and Testing. Ed. 7, part 1, 257 pp., llus.

Waterways Experiment Station,
Unified Soil Classification System.
appendix.

Corps of Engineers. 1953 the
Tech. Memo. 3-357. 2V. and



#01 £9-08°% st-sz 0s-98  os-se u.< :u weo] A19AsB K97 Sh-vE
NWIPON  £9°0-02°0  09-0% 08-0.  s8-su o] £u]o AIOAVID  12-E * * souswuep sexL
vo.is-u :95:- aud 30ddn *qOI[E0 AlI9ABID 48 <. B
MOT 0876970  OV-gT 80-08 S99  p-vio «.< weo| A9ATD  §-0 * + uodn
w07 0g'9< sg-s1 o0s-s8  o0g-se %o wrso] A1joana8 £30A  0F-$T iy
mOT  05°9-08°T  S¥-0Z 9%-0L  S8-SL  ¥-vio u.< s umoy Apuus AlloAvaD B0 * * * 1IN
somstnIo s831-ux- ORI §
IMOPON  05°3-69°0  Sv-gE 08-s9  Sg-0L v 05 wwol fujo Apue: o0s-gs
OIBIGPOW 05 °Z-69°0. 98-0% 88-0L 88-5L -V 0§ ol Awio Apuw: e6-62
OWIPON  05°G-69°0  SH-SE 98-0.  ssaL oV 0§ wmwol fwio Spues &t
AOT 08'9< 0301 980 s8-0L -y s puvs A]jon 09-12
w01 08'9< 52-01 $8-5. S-Sl z-v ns puws fwrwol AlloAwD  12-8
®0T 0°9-067T  06-ST 00T-6  001-56 v s pavs dumor g0
M0T  0E'9-08°T $6-02 8859 88-0L v WS weo| Apuss A[leAvID  09-08
40T 0877690 V56 $8-0L 06-S4 rv 0§  wwol Aup Apuvs ANleAsiD  06-G
0T 08'9-08°2 08-02 S8-0L 06-54 v WS wwo| Apuss ATIeABID g0
0T 0820270 82-51 o¥-s2 09-0% 9-5-V 0D wwol Awo Anieawad A19A  0¥-08
WH  £9°0-0z°0  6L-09 06-s.  001-06 Sy HN Sup A1oAvD  08-%
40T 05°2-69°0 0¥-08 9852 96-98 v WS o] 4119480 -0
00v0 g1 W 010N 498
omopow 0} M0T  03°Z-69°0  S¥-SE 001 oot v 08 wso| £310 Apuvs  9§-0T
mol 08'9-08°7 9682 001 001 v s wwol Apuws  01-0
IBIGPOW  £9°0-02°0 8L-08 oot oot -V 10 wwoy 480 09-67
WH 0270 > $6-0L 00T 00t LV HO 4w z-s
9IBIOPON  £9°0-02°0 08-04 oot oot -V 1 wreol 4810 Aas S0
rvol Apuvs
40T 08°2-69°0 8908 ()8 00T ¥V 309-V WS 30 08 Ppus ummo] 1o Apuws  09-2p
IOPO  £9°0-03°0 0408 oot 001 v ) o) £¥10  79-8
MO 0877-69°0  S¥-0F 00t o0t v ns o] Av1o dpuws  8-0
WH 020> 651 oot 00t L~V HO-HW 40 HO so0 09-s
IO £9°0-02°0 9651 001 oot v 19 weol 912 A0S §-0
(1 wopsjo0ssE 295)
®OT 0878970 086§ 001 oot v 08 wrwol Avjo Apws 092y
OPON  £9°0-03°0  96-98 001 001 L~V 309-V L) wwo] Ao Aiis  TH-0
W90 0270 7 s5-58 001-58  001-06 9V 25 (ponmas) weoy Aspo Apuss  09-08
GBI 0} 9RO 0270 > 8-08 (18 o0t v ™ ol £v10 A1S  08-ST
wH 0270 > s6-59 o0t 001 L-yI09-V HO 2010 s o1
SIBIIPON  £9°0-02°0  SL-Sg oot 01  9-VIoEy  T030TW wwol s -0
/. o
Alqeemied (W00 OHSVY. payIEn 8mxe) VAS 90BHNS  WOREIF0SSY 1j05 PuT Joquss dei 1105
Iioms-yurags o 002 GOLEOTEERID oy
oBuny mdeq

09X MaN *A3moD Jue1D ‘sejiaedoad (108 PoIEWN3se puv sdnoad Jjos SuaseuiSug °9 QIQEL

35



(e1q¥1ua B9p30d0xd - opww sorRusa. o.e * ppPIOI Jesvy

A90paq JiETE
WHH 0270 > 08-59 S8-0L 06-SL L~V 309-V HO 301D Sep £1gqe0 a?m saenele
9jBIGPON  08°Z-£9°0 S-09 06-08 s6-68 oV 19 w0y Avio Suog g0 Tt paaepungy,
AOIOG BT 47T i .
W 0270 > 06-5L 001-06  001-06 9~V 0 L~V 10 20 HO fo0  zi-g
mOT 0877890 O%-0Z 050y o=y v o weo] fuols  £-0 - wozequn
PIIGOpUG L -U0Zoqu) 2T
A0IPOG +0¢
ar-ge 08-0¥% 09-0% 9-2-V 09 wwo] Av10 A[jaavaS £1a8  08-$T
09-08 £8-99 06-5L 9V TO-TW wwo] AV[o ATIPABID  ¥TF.
05-0% $8-89  96-08 -V I0Z-V s 0
s 28-99  06-5u 9V TO-TH 0g-sT
s9-5¢ 06-0L  S6-08 v T 1€
os-0% S9-60  96-08  B-VH0Z-v I -0
(e1qu1auA so73x0d02d - opww sarEuISe ON)
40T 08°T-€9°0 0¥-ST 08-09 06-9L =V 08 wmol £u0 Apuvs A[19ABID  09-SE
@JRIGPOW  £87°0-03°0 09-08 88-89 56-08 LV 19 Aupo f1easad g5y
40T 08°TE9°0 0370 $8-99 9608 F-VI0Z-V ™ weol A[I9AWD -0
(g wopIEpO08sE 995)
(e1qviea so1adoxd - oput SOTPUIIEH ON)
9YoIEd pajuawmad AjSuonsy +8
407 08°3-£0°0 08-S sL-09 08-59 =V I wrol A[04vD  §-0
e 30ddn oy P Apom ogoI0 A1G00 +82
OIPON  £970-08°0  S9-55 s8-0L 86798 v U0 AlIoABID  Bz-S
401 £9°0-02'0 095k S8-SL  €6-98 P-VI0Z-V 570
MOT 0877690  S¥-02 s8-g9 a5 v 08-0v
OWIPON  £970-02°0 595§ ss-0L  s6se iy . o9
401 097T£9°0  09-6F $8-SL 96788 ¥-VI0-y ™ ureol AlleABID  9-0
9IBIOPOW  £9°0-02°0 0L-8¥ 08-09 58-89 LY 10 4vpo Auors g8
MWIPOW  £970~0270  SH-5T SS-8E  09-0F F-VI0-V o w0y Auols g0
(opew soewIE0 o - 9dS) pu] SNOBUEPOSTE V)
002 s8-99  e8-0L v ns ol puvs Aljaavan  9-gp
0-s¢. S8-0L 06-5 v 0§ wwo| Aupo Apuus AQeatin  gp-¢
0802 $8-0L 06-5L. 2V Ws wreo] Apuve AlIATID -0
0£-s1 o5 08-%% 92V, 29 0s-18
or-08 sz 08-sg v 20 16-¢
o0r-s2 0s-8€  09-58 V-V o 5-0
9
o
(muwpoo) (mwo'g) (wwy'p) OHSVY poIun 2IMX3) VASO 0BpTg
00z ON___OL'ON ¥ 'ON wox
wdeq

ponuuo) *g olgEL

36



SmIowoBw0y 98

@07 089037 sv-02 09-sy  s9-0g zv Wo
40T 0872690 sL-08 $8-99  SB-0L 9-VIORV IO TN
MOT  08°9-05°C 0¥-08 $8-0.  Ss-sL v ™
(wopE008e 00)
(uopw10088% oojduw -o1lide) 00g)
}00peq snosud] 48T
01  05°5-69°0 5708 08-09 08-59 ¥V 10 20 T o] 4T0 ATIABID  GT-0
OWIOPOW 0} MOT  0S°G-E9°0 108 98-99  S8-0L §-VIORV  TOI0IN wmol Avlo A[10AvID  95-71
40T 08°Z-69°0  0v-0E s8-0L  s8-6L v ™ oy 4119480 21-0
©po0x snooud) pax]w puv OIGWOIR0) +08
OBIPON  §9°0-02°0  SL-0S $6-69 s8-0L v 1 £upo SijoaeaD 001
oy Auoks
AOT  08°3-69°0  08-0F $9-0s  oL-ss ¥V TRIOWD Pue weo] A110A®ID  0T-0
(31 woyzEo08Es v0g)
(11 vopwjo0sse va5)
(o1qw14eA s9130doxd - opww soIEwER ON)
40T 05°3-69°0  09-08 $9-0s  oL-ss v WO wyol fuos  g1-0
(11 uoyw0088% 995)
(91981eA so0d0xd ~ 9put s9Tww}189 ON) R
RIS -PUSTNT-PUVPIOOH FT
surwoy Apuvs
mOT 05°7€9°0  Si-cy 001 00t Y T00TW Puv SwmHo] POUTEAS  09-0
MOT  06°9-05°7  88-0% 00t 00T -V W o] Apuvs ould  01-0
oysaopow 0} 40T 05°Z-€9°0  S9-8g 001-06  001-96 9-VIOP-V  TOOTN WOl £ujo JyEH| 0 WroT 056
MOT  08°2-69°0 9908 001-06  001-96 v ™ 60
ojuI0pOW 0} MOT  08°3-E9°0 G688 001 0L 9-VIOFy D0 TW 0921
#OT 097690 S1-09 001 001 v T 1-0
S -oaTE I UTS €1
ay/m =
wEe0d  ANNqEued (Wupl0t0)  (WwW0'@  (@@.y)  OHSVY. o 2am9x2) ¥asi Gomang  GoNEI0SSY 1105 puv 0quils de TI0S
TIPMS- YUY @ 002 N ___OL'ON ¥ N oy
ofuey. wdeq

PponERUOD °9 AAGEL

37



Table 7. Interpretation of soll properties for engineering uses, Grant County, New Mexico

Suitability as a Source of —- Degree of Limitation for Corrosion Potential
Sofl Map Symbol and Sofl Association Topsoll Roaafill Septlc Tank Pilter Fields _(untreated steel pipe)

1 Hondale-Mimbres

Hondale st loam ften alkall affected  Poor; very unstable; moder~ Severe; very slow permea-  High
ate to high shrink-swell bility.
Mimbres silty clay loam Surface 8 to 10 inches fair; Poor; moderately plastic  Severe; slow permeability Moderate
clayey matertals
2 Mimbres-Verhalen
Mimbres silty clay loam (See assoctation 1)
Verhalen sty clay loam Poor; clayey material Poor; plastic material Severe; very slow permea-  High
biltty
3 Mohave-Stellar
Mohave sandy clay loam sumue 6108 Inches falr  Fair; moderate shrink-swell Severe; slow permeabllity;  Moderate
to g substratum oecu\mlly
moderately permeable
Stellar sty clay loam Poor; clayey material Poor; plastic; high to mod-  Severe; slow permeability Moderate

erate shrink-swell

Berino sandy loam Falr; sandy and erodible  Falr material when mixed to Moderate; moderately per-  Moderate
a depth of about 3 feet meable
Forrest gravelly losm Surface 4 to § tnches falr;  Poor to a depth of 30 inches; Mod: oderately per-  Low
poor below; gravelly. good below 30 tnches meable substratum
4 Sonolta-Yturbide-Hap
Sonoita gravelly sandy loam  Poor; erodible; moderate to Falr to a depth of about 30 Slight Low
high content of fine gravels inches; good below 30 nches
Yturbide loamy sand Poor; sandy and erodible  Good Slight Low
Hap gravelly loam Surface 5 to 10 inches falr; Fair; moderate shrink-swell Moderate; moderately per-  Moderate
‘moderate gravel content meable
5 Nickel-Upton-Tres Hermanos
Nickel gravelly sandy loam  Poor; high gravel content  Good Sight Low to moderate
Upton gravelly loam Poor; calcareous and Good; callche at 6 to 20 Severe; shallow to strongly  Moderate
gravelly Inches; may require crushing cemented caliche
Tros Hermanos gravelly loam  Poor; calcareous and Upper 2 feet fatr; good below  Slight Low

gravelly 2 feet
& Eba Assoclation

o1
Eba very gravelly loam Poor; excessive gravel Fair to good Moderate to severe; caliche  Low
and slow permeability

Sonofta gravelly sandy losm  Poor; erodible; moderate to Falr to a depth of about 30  Slight Low
high content of fine gravel Inches; good below 30 tnches

7 Rockland-Lehmana
Rockland (interpretations not made)

Lehmans rocky loams Poor; stony and clayey Poor; limited amount of Severe; shallow to bedrock  Moderate
‘material; plastic; stone:
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Soll Features Affecting—

Farm ponds Terraces, diversions,
Foundation support Highway location Reservolr area contour furrows and pitting

Fair bearing capacity; mod-  Unstable and plastic . Poor stabllity; subject to  Unstable embankments;

erate to high shrink-swell  materlal cracking; erodible channels subject to silta-
fondifficult to vegetate

Falr bearing capacity; mod-  Plastic material; subject  * Clayey materlal; subject  Exposed subsoll material

erate to high shrink-swell  to occaslonal flooding to cracking clayey and difficult to
vegetate

Foorto falx bearing capacity Plastic and unstable ¢ Clagey matertal; Subject to cracking and

and shear strength; high material to cracking; difficult 5 plping

shrink-swell vegetate

Falr bearing capacity and  Fair bearing capacity; Good with compaction Stable material when .

shear strength; other features favorable compacted

‘moderate shrink-swell

Fair to poor bearing capacity Plastic materlal; fair to Clagey material; subject  Exposed subsoil material

and shear strength; moderate poor bearing capacity to cracking clayey and difflcult to
to high shrink-swell vegetate
Good bearing l:npncuy and  Erodible on exposed em-  Moderately permeable; Erodible; falr stability Surface layers sandy and
shear stre low bankments; other features  may require compaction  when mixed and compacted erodible
moderate lhrlnk-uwell favorable
Good bearing capacity and  Plastlc and gravelly mate- May expose very gravelly  Gravelly and clayey mate-  Moderate slopes; clayey
tow sbrink-swell below & rial to a depth of about 30  and permeable layers be-  rlals; falr stability when  subsoll
depth of 30 inches tnches low 30 inche compact
cwd bearing capactty and  Some undulating slopes;  Subject to seepage; tapidly Gravelly, permeable, and  Erodible and permeable
; low shrink-  other features favorable  permeable erodible materlal; falr material
e stablity If compacted
Good bomng w;-cny and  Subject to wind erosion;  Material too porous to hold  Erodible and very -
ubnu strength; low shrink-  some drifting sand water permesble
Good bearing capacity and  Moderately sloping; some  Moderately permeable; Moderately erodible; falr  Moderate slopes; subject to
shear strength; moderate cuts and fills; moderate  may require compaction atability If compacted channel erosion
shrink-swell shrink-swell or seallng
Good bearing capaclty and  Moderately sloping; some  Subfect to seepage; per-  Gravelly and cobbly mate-  Moderate slopes; gravelly
shear strength; low shrink-  cuts and fills ‘meable and gravelly rlal; falr stability 1 and cobbly matertal; dif-
swell compacted ficult to vegetate
Good bearing capacity; shal- modem-ly sloping; some  ** Very calcareous and grav-
low to caliche; strongly ce- s and fills; strongly ce- elly matertal; difficult to
mented n upper part. memted calihe o5'8 530 vegetate
tnches

Qoo boasing capacity low  Sme unulstog alopos;  Grsvally and permeshly Gravelly and cukbly mate- - Undlatig slopes; Bodarsis

shrink-swe other features favorable  material below a depth alr stabllity If com-  gravel and cobble
of 24 to 30 Inches pacted difficult to vq.m.
Good bearing capacity and  Moderate slopes; some Subject to secpage; exces-  Excesslve coarse fragments; **
shear strength; low to cuts and fills s1ve amount of coarse frag- falr stability (f compacted
moderate shrink-swell ‘ments In substratum
Good bearing capacity and  Some undulating slopes; Subject to seepage; rapldly Gravelly, erodible and per- Erodible and permeable;
shear atrength; low shrink-  other features favorable  permeable e erlal; fair stabll- fatrly stable ({ compacted
swell Ity 1f compacted
Shallow to bedrock Steep slopes; rock out- - Limited amount of material; **
crops; limited amount clayey and stony
of borrow matertal
=

il teatures favorable **Unsuitable or practice not applicable

39



Table 7. Continued

Soll Map Symbol and Sofl Association

Sultability as a Source of--
R

Topsoll

cadfill

Degree of Limitation for

Corrosion Potent(al

Septlc Tank Filter Fields _(untreated steel pipe)

8 Lonti-Poley-Pa:
Lonti gravelly loam

Poley gravelly loam

Pastura gravelly loam

9 Rough Broken Land-Lont!
Rough broken land
Lont! gravelly loam

10 Lonti-Rough Bro
Lont{ gravelly loam

Rough broken land

11 Luzena-Arp
Luzena cobbly loam.

Arp gravelly loam

12 Cabezon-Thunderbird
Cabezon stony clay loam

Thunderbird ston clay loam

13 San Mateo-Shanta
San Mateo loam

Glenberg-like fine sendy loam

14 Rockland-Luzena-Santana
Rockland

Luzena cobbly loam

Santana stony loam
15 Stony Rockland
Rockland

Rough broken land
Luzena cobbly loam

Cabezon stony loam

Falr to a depth of 6 to 8
Inches; gravelly

Fair to a depth of 5 to 8
inches; gravelly

Poor; thin surface lager
with gravel

(Interpretations not made)
Falr to a depth of 60 8.

inches; gravelly

Poor o a depth of 6 to 8
Inches; gravelly

(nterpretations not made)

Poor; thin cobbly and stony
surface layer

Poor; mvel.ly, very thin
surface laye:

Poor; stony.

Poor; stony; clagey at § to
§ inches

Good

Good to & depth of 18 to 20
tnches

Falr; sandy

(No interpretations made)

Poor; thin cobbly and stony.
yer

surface lag

Poor; gravelly and stony

(o interpretations mads

(No interpretations made)
(See assoctation 14)

Poor; stony and cobbly.

Poor; clayey and plastic
subsoil

layey and plastle sub-
soll; fair below 30 inchea

Good; limited material; un-
less caliche ls crushed

Poor; clayey and plastic
subsofl

‘Poor; clayey and plastic
subsofl

Poor; limited amount of
‘material; plastic; cobbly

Fair to good; bedrock at 20
t0 40 inches

Evcts sl o s
tmited amount of materal

Poor; plastic; some stones
Falr to poor
Fair to poor

Fair
Poor; limited amount of
material; plastic; cobbly

Limited smount of material;
stony.

‘Poor; limited amount of
rial; stony.
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Moderate; moderately per-
meable below 40 Inches

Severe; slowly permeable

Severe; shallow to cemented
callche

Moderate; moderately per-
‘meable below 40 inches;
sloping

Moderate;sloping;permeable
el inches

Severe; shallow to bedrock

Severe; moderately
lopes; bedrock at zn o0
Inches

Severe; shallow to bedrock

Severe; moderately deep to
bedrock

Slight to moderate; flooding
may be a problem

Moderate; occastonal flood-
ing; permenbility

Slight; flooding may be &
problem

Severe; shallow to bedrock

Severe; shallow to bedrock;
alopes

Severe; shallow to bedrock

Moderate

Moderate

Moderate

Moderate

Moderate

Low to moderate

Stight to moderate

Moderate to low

Moderate to low

Moderate

Moderate

Moderate

Low to moderate

Low to moderate

Low to moderate



Soll Features Affecting—

Farm ponds Terraces, diversions,
Foundation support Highway locatlon Reservolr area contour furrows and pitting

Falr hl.rln' capacity and  Clayey and plastic subsoll  Subject to seepage If exca- Clayey subsoll; poor com-  Clayey subsofl; difficult to
oderate vation extends below 40 paction characteristica work and vegetate

inches
Fair bearing capaclty and  Cobbly caliche below 30 Subject to seepage |f exca- Clayey subsoll; cobbly Clayey subsoll; difficult to
shear strength; moderate  inches; difficult to vegetate vated below a depth of 30 caliche below a depth w e
shrink-swell 1f exposed inches of 30 inches

Stallow to caliche with good  Shallow o cemested caliohe  Subjec to ssspage; shallow  Limited amount of borrow <
bearing capacity caliche ‘materials; exposed caliche
material difficult to vegetate

Falr bearing capacity and  Moderately steep and Subject to seepage If exca- Clayey subsoll; poor com-  Generally not sultable be-
shear strength; moderate  rolling topography vation extends below 40 pactlon characteristica cause of topography.
to high shrink-swell tnches; steep slopes
Falr bearing capacity and  Moderately steep and hilly  Subject to seepage If exca- Clayey subsoll; poor com-  Generally not sultable be-
shear strength; moderate  topography vation extends below 40 paction characteristics cause of topography
%0 high shrinkewell tnches
Bedrock within 20 inches Rolling and hilly topography; ** Limited amount of material; **
of the surface some steep breaks and canyon clayey and cobbly
walls
Bedrock at 20 to 40 Inches;  Rolling to hilly topography; ** Gravelly material; bedrock *
g00d to fair bearing capacity bedrock at 20 to 40 inches 40 Inches
above bedrock
Shallow to bedrock Shallow to bedrock; some  ** Stony; limited amount of  **
sloping areas; stony material; plastic

Moderately deep to bedrock; Clayey subsoll hyeu with  Moderately deep to bedrock; Clayey muruu with poor  Stony; dense clayey subsoil
high shrink-swell and falr poor bearing valt subjoct to seepage [f bed-  compactlon characteristics layer:
bearing capacity above bedrock rock exposed

Fair to good bearing capaclty Occasional overflow hazard; Soll features generally fa-  Stable material when mixed *

and shear sterngthistratified few wet areas vorable; some sandy strata and compacted
materials may require sealing
Fair to poor bearing capaclty * May require compaction;  Moderate content of organio *
and shear strength moderate to moderately matter n surface layers
slow permeability

Fair to good bearing capacity; Occasional overflow hazard; Subject to seepage; sandy  Erodible; fair stability »
stratified materials other features favorable strata may require sealing when mixed and compacted

Bedrock withtn 20 inches of  Rolling and hilly topography; ** Limited smount of material;
surface some steep breaks and canyon clayey and cobbly

walls
Bedrock withtn 20 nches of  Steep slopes; some rock out- ** Limited amount of material;
surface ‘orops; very steep canyon stony.

‘walls and breaks
Bedrock at 10 o 24 Inches  Stones; plastlo shallow to  ** . o

some outcrops
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Table 7. Continued

Degree of Limitation for
Septic Tank Filter Fields

Corrosion Potential
(untreated steel pipe)

_Suitability as a Sourceof --____

Sofl Map Symbol and Soil Association Topsoll Roadfill

16 Capillo-Tampico

Severe; bedrock at 20t0 40 Low to moderate

Capillo gravelly loam Poor; gravelly and stony

‘Tamploo gravelly loam

Fair; gravelly

Raton-like gravelly clay loam  Poor; thin gravelly and

Poor; plastic; moderate con-

tent of stones and gravel inches; slopes

Fair Severe; steep slopes Low
Fair; limited amount of Severe; shallow to bedrock;  Low
borrow mate: steep slopes

cobbly surface layer

17 Capillo-Raton-Weed

Caplllo gravelly loam (See assoctation 16)
Raton-like gravelly clay loam  (See assoclation 16)
Weed gravelly loam Fair; gravelly

Falr

Moderate to severe--depending Low
on slope

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
uncompacted soil. The estimates are based on the
texture, structure, and porosity of the soil.

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 indicates hazards to the
maintenance of structures constructed in, on, or
with such materials

Engineering Interpretations

Table 7 indicates the relative suitability of soils
to support various structures. to serve as construc-
tion materials for highways, farm facilities, and
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 soi
for various engineering structures are emphasized,
favorable soil features may also be listed. The
ratings and other interpretations in this table are
based on the estimated soil properties for engineer-
ing uses as listed in Table 6. on available test data,
and field experience.

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

Suitability ratings of poor, fair, or good for road
fill are given for the major soils in each soil associa-
tion. The ratings are based on the performance of
the soil material when excavated and used as
borrow for highway subgrade.

Sewage filter fields are affected mainly by
permeability, depth to water table, depth to bed-
rock or indurated caliche, and susceptibility to
flooding. The degree of limitations and principal
reasons for assigning moderate or severe limitations
are given.

A corrosion potential of low, moderate, or high
is indicated for the major soils in each soil associa-
tion. Corrosivity, as used here, indicates the
potential danger of uncoated steel pipe to corrode
or become weakened through chemical action.
Among the features considered in rating corrosion
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.

In the remainder of the columns in Table 7 are
given the major soil features or properties that
affect the use of a soil for specified purposes. For
example, under the column headed “Foundation



Soll Features Affecting-——
Farm

Foundation support Highway loeation

Reservolr area

s Terraces, diversians,
contour furrows and pitting

Subsoll has poor to fair bear- Moderately steep and hilly ~ **
ing capacity; conglomerate  topography
or bedrock at 20 to 40 inches

Falr bearing capacity; G Steep slopes and hilly
menu or bedrock at topography
60 Inches
Bedrock within 20 inches of  Steep slopea and hilly topog- **
surface shallow to conglom-
erate and bedrock.

Good bearing capacity and
falr sheer strength

Steep and hilly topography
subject to seepage

Moderately stoep and rolling Very permeable substrata;
topography subject to seepage

Fair stability if compacted; **
gravelly

Fair stabllity; substratum  **
very gravelly and porous
material

**Unsuitable or practice not applicable

Support™ are listed those features of the undis-
turbed soil that influence its Lapau(y to support
low buildings with normal loads.

The soil features that affect seepage or loss of
water from excavated reservoir sites are those
i under farm pond reservoir areas. The

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
maintenance of highways. The soil features
considered include the depth to bedrock and
caliche, the content of stones and rocks, the suit-
ability for embankments, susceptibility to over-
flow, 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”.
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permeability, depth to bedrock or caliche, and
possibility of exposing porous strata are some of
the items listed.

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, chisel-
ing, and contour furrowing serve to loosen the soil
and retain water from rainfall and snow melt. The
intake rate, permeability, stability of clods, and the
use of the soil material for embankments are the
soil features considered.






