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7 . Aagronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for consarvationists, recreationists, teachers, or

students; 1o specialists in wildlife management, waste disposal, or pollution cantral.



This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1973-75. Soil
names and descriptions were approved in September, 1975. Unless otherwise
indicated, statements in the publication refer to conditions in the survey area in
1975. This survey was made cooperatively by the Soil Conservation Service,
the Arizona Agricultural Experiment Station, and the Bureau of Land Manage-
ment. It is part of the technical assistance furnished to the Gila Valley Natural
Resource Conservation District and the Willcox-San Simon Natural Resource
Conservation District.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: Typical scene in survey area, Faraway-Rock outcrop
complex is on hills in background and White House-Forrest
association is In the nearly level area In foreground.
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Foreword

The Soil Survey of San Simon Area, Parts of Cochise, Graham, and Green-
lee Counties, Arizona contains much information useful in any land-planning
program. Of prime importance are the predictions of soil behavior for selected
land uses. Also highlighted are limitations or hazards to land uses that are in-
herent in the soil, improvements needed to overcome these limitations, and the
impact that selected land uses will have on the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper perform-
ance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the soil survey to
help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

T L Skdebgl

Thomas G. Rockenbaugh
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF SAN SIMON AREA, ARIZONA, PARTS OF
COCHISE, GRAHAM, AND GREENLEE COUNTIES

By Kenneth D. Vogt, Soil Conservation Service

Soils surveyed by Kenneth D. Vogt, Russel L. Barmore,
and Larry H. Humphrey, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service,
in cooperation with Arizona Agricultural Experiment Station

The SAN SIMON AREA is in the southeastern part of
Arizona (see map on facing page). It is made up of parts
of Cochise, Graham, and Greenlee Counties. The south-
ern-most extension of the Area is the south side of
Township 17 south, just south of Portal. The northern-
most extension is the north side of Township 7 south-
east of Safford. The Area essentially embraces the
drainage system of the San Simon River in Arizona.

Most of the survey area is rangeland. However, near
the communities of Bowie and San Simon approximately
30,000 acres is in farmland. This land is irrigated. Water
for irrigation is pumped from deep wells.

The Southern Pacific Railroad crosses the Area in an
east-west direction and passes through the communities
of Bowie and San Simon. A branch line of the railroad
extends northward from Bowie to Safford, slightly west
of the central part of the Area. Interstate-10 passes
through Bowie and San Simon and is paraliel to the main
line of the railroad. Along the west side of the Area, U.
S. Highway 666 extends southward from Safford and
joins Interstate-10 about 12 miles west of Bowie.

Physiographically, the survey area consists of a broad
valley with the San Simon River as its axis (fig. 1).
Slopes are gentle near the axis of the valley, but the
soils tend to become more sloping near the foothills. The
bordering foothills and mountains are steep to very
steep.

A variety of rock materials, such as basalt, andesite,
rhyolite, granite, tuff, quartzite, and limestone, make up
the included and surrounding mountains. These materials
strongly influence the soil, thus producing many different
kinds of soil.

A large part of the survey area is under the care of the
Bureau of Land Management. The next iargest part is
controlled by the State of Arizona, and a relatively small
part is in private ownership.

General nature of the survey area

In this section the climate, settlement, ranching and
farming, and elevation and precipitation of the survey
area are briefly described.

Climate

Summers are hot and winters are cool in the San
Simon Area of Arizona. Days in winter are fairly warm,
although the temperature drops below freezing in most
nights in winter. Rainfall is scant during most months. It
is heaviest in summer, when scattered thunderstorms
develop in the moist air which occasionally sweeps
inland from the Gulf of Mexico. Snow cover in winter is
not persistent and is generally confined to higher eleva-
tions.

Tables 1 and 2 give data on temperature and precipi-
tation for the survey area, as recorded at Safford and
Willcox, for the period 1951 to 1974. Tables 3 and 4
show probable dates of the first freeze in fall and the
last freeze in spring. Tables 5 and 6 provide data on
length of the growing season.

In winter at Safford the average temperature is 45
degrees F, and the average daily minimum is 29 de-
grees. The lowest temperature on record at Safford, 7
degrees, occurred on December 24, 1974. In summer
the average temperature is 81 degrees, and the average
daily maximum is 97 degrees. The highest temperature,
111 degrees, was recorded on June 28, 1973. Slightly
south but at a higher elevation in Willcox in winter the
average temperature is 43 degrees F, and the average
daily minimum is 25 degrees. The lowest temperature on
record, -1 degree, occurred at Willcox on January 15,
1962. In summer the average temperature is 76 degrees,
and the average daily maximum is 94 degrees. The high-



est temperature, 109 degrees, was recorded on June 26,
1970.

Growing degree days, shown in tables 1 and 2, are
equivalent to “heat units.” Beginning in spring, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

Of the total annual precipitation, 6 inches, or 60 per-
cent, generally falls during April through September,
which includes the growing season for most crops. In 2
years in 10, rainfall for April through September is less
than 4 inches at Safford and less than 6 inches at
Willcox. The heaviest 1-day rainfail during the period of
record was 2.25 inches at Safford on August 31, 1963.
The heaviest 1-day rainfall at Wilicox was 2.38 inches on
April 26, 1972. Thunderstorms number about 40 each
year, 29 of which occur in summer.

Average seasonal snowfall is 2 inches at Safford and
4 inches at Willcox. The greatest snow depth at any one
time during the period of record was 6 inches in the
survey area. On the average, 1 day has at least 1 inch of
snow on the ground during the year.

The average relative humidity in midafternoon in spring
is less than 22 percent; during the rest of the year it is
about 33 percent. Humidity is higher at night during all
seasons, and the average at dawn is about 52 percent.
The possibility of sunshine is 84 percent in summer and
81 percent in winter. The prevailing direction of the wind
is from the southeast. Average windspeed is highest, 9
miles per hour, in April.

Climatic data in this section were specially prepared
for the Soil Conservation Service by the National Climat-
ic Center, Asheville, North Carolina.

Settlement

Coronado, a Spanish explorer, passed near the survey
area in 1540. The San Simon Area was Spanish territory
until 1821, when Mexico gained its freedom from Spain.
In 1854, through the Gadsden Purchase, the United
States bought the region below the Gila River from
Mexico.

The occupation of the survey area was difficult be-
cause of danger from the warlike tribe of Apaches led by
Cochise and, later, by Geronimo. Camp Bowie Military
Post was established in 1862 at Apache Pass to protect
settlers and stage stations along the old Butterfield
Overland Stage Route. After the Indian wars, the- Post
was abandoned in 1894. It is now a National Historic
site.

The railroad survey was started in 1854. In 1880 the
main line of the Southern Pacific Railroad was built
across the survey area and the town of Willcox became
a supply station for the surrounding area.

Arizona became a state in 1912. Bowie and San
Simon are small unincorporated towns in the survey
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area, and they service local farmers and ranchers. Both
towns have elementary and secondary schools. Larger
towns that serve the area are Willcox and Safford, Arizo-
na, and Lordsburg, New Mexico. The economy is based
primarity on ranching, farming, and some tourism.

Ranching and farming

When Colonel Phil Cooke first viewed the San Simon
River in 1848, it ran bank-full through a lush valley. A
grassland of waist-high grasses stretched to as much as
a mile in width.

Following the Indian wars, settlers and miners entered
the valley. The demand for meat increased, and vast
herds of cattle were driven from Texas. In 1895 an
estimated 50,000 head grazed the valley grassland.

Intense grazing was followed by drought shortly after
the turn of the century. Heavy rains following the drought
washed away the exposed topsoil and started gullies
along old wagon roads and trails. By the 1930’s the
valley had become a classic example of alluvial plain
erosion.

The need for corrective action was recognized, and in
1934 the Soil Erosion Service (later the Soil Conserva-
tion Service) and the Civilian Conservation Corps (CCC)
began erosion work on the San Simon watershed. The
responsibility for erosion control work on Public Domain
lands was later transferred to the Grazing Service and in
1949 to the Bureau of Land Management.

Rangeland in the San Simon drainage of the survey
area is administered under lease arrangements by the
Bureau of Land Management and State Land Depart-
ment. Tracts of patented land are interspersed through-
out the survey area; rangeland in the Sulphur Spring
Valley is dominantly patented land that is privately
owned.

The first settlers in the survey area were mainly cattle
ranchers. However, upon the discovery of artesian water
in 1910, rapid influx of settlers, mostly from the Southern
and Eastern States, homesteaded nearly all the open-
land in the valley.

After gaining title to their land, the majority of the
homesteaders left the survey area and only those in
sections with a more favorable water supply remained to
farm. Deep wells and irrigation pumps were developed in
the early 1930's to supplement the surface irrigation
water supply. New cropland was developed. The ground
water, although moderately hard, generally is of good
quality for irrigation and domestic uses. In some areas it
has high concentration of dissolved salt. Noticeable de-
clines in ground water level are now occurring in the San
Simon Basin.

The major areas farmed are in the Bowie and San
Simon communities.

The enactment of the Soil Conservation District legis-
lation in 1937 aroused the interest of local landowners.
Several conservation districts were formed between
1942 and 1950. Some of those joined together, and
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presently two Natural Resource Conservation Districts
are in the survey area: the Gila Valley in the northern
part and the Willcox-San Simon in the southern part.

Natural resources

Soil is the most important natural resource in the
survey area. Livestock that graze the grassland and
crops produced on farms are marketable products that
are derived from the soil.

Elevation, plants, and precipitation

Elevation and precipitation vary significantly within the
survey area. Elevation ranges from about 3,000 feet
where the San Simon River leaves the survey area to
8,363 feet on the top of the Dos Cabezas Mountains.
Precipitation ranges from about 7 inches in the valley to
28 inches on top of the mountains. The kinds of vegeta-
tion vary as the elevation and precipitation vary. The
vegetation grades from desert shrubs and grasses in low
precipitation zones and elevations to grasses in interme-
diate zones and elevations and, hence, to chaparral,
oak, and pinyon-juniper at higher precipitation zones and
elevations.

The survey area is divided into three precipitation
zones (fig. 2). These zones are in the Southeastern Ari-
zona Basin and Range Land Resource Area. They are
the 16- to 20-inch, the 12- to 16-inch, and the 7- to 12-
inch precipitation zones.

The 7- to 12-inch precipitation zone generally makes
up the San Simon Valley and the terraces. Characteristic
plants are creosotebush and mesquite. Other common
plants include acacia, saltbush, burroweed, snakeweed,
pricklypear, alkali sacaton, yucca, black grama, bush
muhly, threeawn, tridens, Arizona cottontop, and tobosa.
Elevation ranges from 3,000 to approximately 4,500 feet.
This zone is characterized by long, gently sloping to
strongly sloping old alluvial fans and stream terraces that
have deeply incised drainageways and broad, nearly
level valley floors.

The 12- to 16-inch precipitation zone makes up the
Sulphur Spring Valley and some high fans and low hills
in the northern part of the survey area. Dominant plants
include sideoats, rothrock, blue, hairy, and sprucetop
gramas; cane beardgrass; Arizona cottontop; bristle-
grass; Lehmans lovegrass; bush muhly; sacaton; and
tobosa. Elevation ranges from approximately 4,000 to
6,000 feet.

The 16- to 20-inch precipitation zone is characterized
by gently sloping to hilly old dissected alluvial fans and
moderately steep to very steep cobbly and stony hills
and mountains. Elevation ranges from 6,000 to 8,363
feet. Vegetation includes oakbrush, juniper, grama grass,
and manzanita at lower elevations and pine species at
higher elevations with an understory of crinkleawn, plains
lovegrass, sideoats grama, and pinyon ricegrass.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

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

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections *“‘General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop vyields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available- to different groups of users, among
them farmers, managers of rangeland and woodland,



engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a
unique natural landscape. Typically, a map unit consists
of one or more major soils and some minor soils. It is
named for the major soils. The soils making up one unit
can occur in other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

Arid soils of the valley

The soils in this group are dominantly deep, well
drained, and nearly level to strongly sloping. They are
arid and are on flood plains, alluvial fans and terraces,
valley plains, and dunes.

1. Gilla-Glendale-Anthony

Very deep, well drained soils on flood plains, alluvial
fans, and terraces

The soils in this map unit formed in alluvium derived
from mixed sources. Slope ranges from 0 to 3 percent.
Vegetation is mesquite, creosotebush, giant sacaton,
cacti, tobosa, annuals, and, in some places, chamiza and
trichloris. Elevation ranges from 3,020 to 4,400 feet.
Average annual rainfall is 7 to 12 inches, average annual
soil temperature is 64 to 70 degrees F, and the frost-free
period is 200 to 240 days.

This map unit makes up 5 percent of the survey area.
About 40 percent is Gila soils, 30 percent is Glendale
soils, and 20 percent is Anthony soils. The rest is Tres
Hermanos, Bluepoint, Gothard, Hondale, and Hantz soils
and Torriorthents and Calciorthids.

Typically, Gila soils have a pale brown loam surface
layer. The underlying material is pale brown loam that
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has thin layers of fine sandy loam to silt loam to a depth
of 60 inches or more.

Typically, Glendale soils have a pale brown silty clay
loam surface layer. The underlying material is stratified
pale brown or very pale brown silty clay loam and silt
loam to a depth of 60 inches or more.

Typically, Anthony soils have a pale brown sandy loam
surface layer. The underlying layers are light yellowish
brown sandy loam, gravelly sandy loam, fine sandy loam,
and loam to a depth of 60 inches or more.

The soils in this map unit are used mainly for range-
land. Glendale and Gila soils are subject to piping and
yield significant amounts of sediment. Where slopes are
not stabilized, moderate to severe erosion has resulted
in surface movement of the soil and the formation of
arroyos and gullies. Some areas are saline and strongly
alkaline.

2. Hondale-Bluepoint-Gothard

Very deep, somewhat excessively drained to moderately
well drained, saline and sodic soils on dunes, alluvial
fans, and terraces

The soils in this map unit formed in old alluvium de-
rived from mixed sources and in old lake deposits. Slope
ranges from 0 to 15 percent. Relief is nearly level to
rolling as a result of wind action that deposited sand
around shrubs and formed dunes. Vegetation is burro-
grass, alkali sacaton, saltbush, mesquite, yucca, and an-
nuals. Elevation ranges from 3,200 to 4,000 feet. Aver-
age annual rainfall is 7 to 12 inches, average annual soil
temperature is 66 to 70 degrees F, and the frost-free
period is 190 to 240 days.

This map unit makes up about 11 percent of the
survey area. About 30 percent is Hondale soils, 20 per-
cent is Bluepoint soils, and 15 percent is Gothard soils.
The rest is Vekol, Dona Ana, Guest, Anthony, Pima,
Grabe, Hantz, Glendale, and Gila soils.

Typically, Hondale soils have a pale brown silty clay
loam and brown silt loam surface layer. The subsoil is
light brown silty clay and silty clay loam. The underlying
material is pinkish gray silty clay loam to a depth of 60
inches or more.

Typically, Bluepoint soils have a pale brown loamy
sand surface layer. The underlying material is stratified
pale brown and brown loamy sand and loamy fine sand
to a depth of 80 inches or more.

Typically, Gothard soils have a very pale brown fine
sandy loam surface layer. The subsoil is light brown and
very pale brown sandy clay loam. The underlying materi-
al is stratified light brownish gray sandy loam, very fine
sandy loam, and loamy sand to a depth of 60 inches or
more.

The soils in this map unit are used for rangeland and
irrigated crops. These soils are commonly strongly alka-
line, but in places they are saline. Where saline, they are
used for rangeland. Where irrigated, the Hondale soils
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respond to treatment, and alkali-tolerant crops can be
economically grown.

3. Tres Hermanos-Artesia

Very deep to moderately deep, well drained soils on
alluvial fans and terraces

The soils in, this map unit formed in old gravelly allu-
vium derived from basic igneous rock, volcanic ash, and
tuff. Slope ranges from 0 to 30 percent. Vegetation is
creosotebush, bush muhly, catclaw, Mormon-tea, cacti,
and annuals. Elevation ranges from 3,200 to 5,200 feet.
Average annual rainfall is 8 to 12 inches, average annual
soil temperature is 60 to 68 degrees F, and the frost-free
period is 180 to 240 days.

This map unit makes up 14 percent of the survey area.
About 45 percent is Tres Hermanos soils and 20 percent
is Artesia soils. The rest is Cave, Bonita, Arizo, Eba, and
Dona Ana soils and Durothids, Calciorthids, and Tor-
riorthents.

Typically, Tres Hermanos soils have a pink gravelly
loam surface layer. The subsoil is reddish brown gravelly
clay loam and gravelly loam. The substratum is pink and
light reddish brown gravelly loam and pink gravelly fine
sandy loam to a depth of 60 inches or more.

Typically, Artesia soils have a light brown cobbly fine
sandy loam surface layer. The subsoil is brown very
gravelly sandy clay loam and reddish brown very gravelly
clay loam and gravelly clay. A pink, silica- and lime-
cemented pan is at a depth of 20 to 40 inches.

The soils in this map unit are droughty and are used
mainly for rangeland.

4. Eba-Tres Hermanos-Dona Ana

Very deep, well drained soils on alluvial fans and ter-
races

The soils in this map unit formed in old alluvium de-
rived from mixed rocks. Slope ranges from 0 to 15 per-
cent. Vegetation is creosotebush, mesquite, catclaw,
bush muhly, dropseed, tarbush, cacti, and annuals. Ele-
vation ranges from 3,700 to 5,000 feet. Average annual
rainfall is 8 to 14 inches, average annual soil tempera-
ture is 60 to 66 degrees F, and the frost-free period is
180 to 220 days.

This map unit makes up 11 percent of the survey area.
About 35 percent is Eba soils, 20 percent is Tres Her-
manos soils, and about 20 percent is Dona Ana soils.
The rest is Tubac, White House, Forrest, Continental,
Santo Tomas, Comoro, Arizo, Anthony, and Gila soils.

Typically, Eba soils have a brown gravelly fine sandy
loam surface layer. The subsoil is reddish brown very
gravelly sandy clay loam and yellowish red very gravelly
clay and gravelly clay. The substratum is pinkish white
and reddish yellow very gravelly loam to a depth of 60
inches or more.

Typically, Tres Hermanos soils have a pink gravelly
loam surface layer. The subsoil is reddish brown gravelly
clay loam and gravelly loam. The substratum is pink and
light reddish brown gravelly loam and pink gravelly fine
sandy loam to a depth of 60 inches or more.

Typically, Dona Ana soils have a light brown fine
sandy loam surface ‘layer. The subsoil is brown loam.
The substratum is pinkish white and light brown or pink-
ish gray and light brown loam to a depth of 60 inches or
more.

The soils in this map unit are used mainly for range-
land. Dona Ana and Eba soils are irrigated and farmed in
some areas south of San Simon.

Semiarid soils of the valley

The soils in this group are dominantly deep, well
drained, and nearly level to moderately steep. These
soils are on flood plains, alluvial fans, valley side slopes,
and hills. They are semiarid.

5. Pima-Comoro-Santo Tomas

Very deep, well drained soils on flood plains, alluvial
fans, and terraces

The soils in this map unit formed in alluvium derived
from mixed sources. Slope ranges from 0 to 9 percent.
Vegetation is mesquite, tobosa, catclaw, lovegrasses,
cacti, yucca, burroweed, and annuals. Juniper and oak
are on higher elevations of the Santo Tomas soils. Ele-
vation ranges from 3,500 to 5,400 feet. Average annual
rainfall is 9 to 14 inches, average annual soil tempera-
ture is 59 to 68 degrees F, and the frost-free period is
170 to 240 days.

This map unit makes up 9 percent of the survey area.
About 35 percent is Pima soils, 30 percent is Comoro
soils, and 20 percent is Santo Tomas soils. The rest is
Grabe, Arizo, Eba, White House, Forrest, Tubac, Sonoita,
Bucklebar, Dona Ana, and Anthony soils.

Typically, Pima soils have a brown silt loam surface
layer. The underlying material is stratified brown silty clay
loam and silt loam to a depth of 60 inches or more.

Typically, Comoro soils have a brown fine sandy loam
surface layer. The underlying material is stratified brown
and pale brown fine sandy loam and grayish brown grav-
elly fine sandy loam to a depth of 60 inches or more.

Typically, Santo Tomas soils have a surface layer that
is grayish brown cobbly fine sandy loam in the upper part
and dark brown gravelly loam and dark grayish brown
very graveily fine sandy loam in the lower part. The
underlying material is grayish brown very fine sandy loam
to a depth of 60 inches or more.

The soils in this map unit are commonly used for
livestock grazing and wildlife habitat. Pima soils are irri-
gated and farmed in some areas. Santo Tomas soils are
a source of gravel.



6. Tubac-Sonolita-Signal

Very deep, well drained soils on valley side slopes, allu-
vial fans, and terraces

The soils in this map unit formed in old alluvium de-
rived mainly from acid igneous rock. Slope ranges from 0
to 15 percent. Vegetation is mesquite, catclaw, perennial
broomweed, Mormon-tea, tobosa, grama grasses, cacti,
and annuals. Elevation ranges from 3,200 to 5,000 feet.
Average annual rainfall is 8 to 16 inches, average annual
soil temperature is 60 to 68 degrees F, and the frost-free
season is 180 to 220 days.

This map unit makes up 22 percent of the survey area.
About 25 percent is Tubac soils, 25 percent is Sonoita
soils, and 10 percent is Signal soils. The rest is Conti-
nental, Bucklebar, White House, Forrest, Comoro, Grabe,
and Pima soils.

Typically, Tubac soils have a light reddish brown grav-
elly sandy loam surface layer. The subsurface layer is
light brown gravelly loam. The subsoil is reddish brown
clay in the upper part and is reddish yellow clay loam in
the lower part to a depth of 60 inches or more.

Typically, Sonoita soils have a light reddish brown
gravelly sandy loam surface layer. The subsoil is reddish
brown and brown gravelly sandy loam. The substratum is
light reddish brown fine sandy loam and reddish brown
and yellowish red gravelly sandy clay loam to a depth of
50 inches or more.

Typically, Signal soils have a dark grayish brown grav-
elly loam surface layer. The subsoil is dark brown very
gravelly clay loam, reddish brown very gravelly clay, and
reddish brown very gravelly sandy clay loam. The sub-
stratum is brown and pink very gravelly sandy loam and
strong brown very gravelly loamy sand to a depth of 60
inches or more.

All soils in this map unit, except Signal soils, are used
for livestock grazing and for the commonly grown irrigat-
ed crops. Signal soils are on hills and are used for
livestock grazing and wildlife habitat. The soils in this unit
are rated among those soils in the survey area that have
the highest potential for production of forage.

7. White House-Forrest

Very deep, well drained soils on valley plains and alluvial
fans

The soils in this map unit formed in old alluvium de-
rived from mixed rocks and sedimentary rock. Slope
ranges from O to 20 percent. Vegetation is grama
grasses, perennial broomweed, cane beardgrass, feather
fingergrass, and burroweed. Elevation ranges from 4,700
to 5,300 feet. Average annual rainfall is 12 to 16 inches,
average annual soil temperature is 59 to 66 degrees F,
and the frost-free period is 180 to 220 days.

This map unit makes up 4 percent of the survey area.
About 40 percent is White House soils and 35 percent is
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Forrest soils. The rest is Kimbrough, Santo Tomas,
Comoro, Grabe, Pima, and Guaest soils.

Typically, White House soils have a brown gravelly
loam surface layer. The subsoil is reddish brown and
yellowish red clay in the upper part and is yellowish red
gravelly clay in the lower part to a depth of 60 inches or
more.

Typically, Forrest soils have a brown sandy loam sur-
face layer. The subsoil is reddish brown, yellowish red,
and brown clay and gravelly clay. The substratum has
lime accumulation and is brown or light brown clay loam
to a depth of 54 inches or more.

The soils in this map unit are mainly used for range-
land. In the survey area they are rated among the soils
that have the highest forage production.

Semiarid soils of the mountains, hills, high
fans, and valley plains

The soils in this group are dominantly very shallow to
deep, well drained, and gently sloping to very steep.
These soils are on mountains, hills, high alluvial fans,
and valley plains. They are semiarid.

8. Graham-Atascosa-Bonita

Shallow to deep, well drained soils on mountains, hills,
alluvial fans, and valley plains

The soils in this map unit formed in residuum and
alluvium derived from basalt and andesite rock. Slope
ranges from 2 to 45 percent. Vegetation is tobosa, cat-
claw, cacti, and grama grasses and at higher elevations,
juniper. Elevation ranges from 3,500 to 5,500 feet. Aver-
age annual precipitation is 10 to 16 inches, average
annual soil temperature is 59 to 68 degrees F, and the
frost-free period is 180 to 240 days.

This map unit makes up 14 percent of the survey area.
About 30 percent is Graham soils, 25 percent Atascosa
soils, and 10 percent Bonita soils. The rest is Chiricahua
and Cave soils, Rock outcrop, and talus slopes.

Typically, Graham soils have a brown cobbly clay loam
surface layer. The subsoil is reddish brown gravelly clay.
Fractured basalt is at a depth of 17 inches.

Typically, Atascosa soils have a brown cobbly loam
surface layer. The subsoil is dark grayish brown very
gravelly clay loam. Rhyolite or andesite bedrock is at a
depth of 12 inches.

Typically, Bonita soils have a surface layer that is
brown cobbly silty clay in the upper part and dark brown
clay loam in the lower part. The underlying material is
reddish brown and brown clay in the upper part and is
brown very gravelly clay in the lower part to a depth of
55 inches or more.

The soils in this map unit are used for livestock graz-
ing, wildlife habitat, and recreation.
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9. Atascosa-Chiricahua-Mabray
Shallow, well drained soils on mountains and hills

The soils in this map unit formed in residuum of acid
igneous rock and limestone. Slope ranges from 9 to 70
percent. Vegetation is grama grasses, catclaw, mesquite,
cacti, beargrass, tobosa, ocotilla, and annuals. Elevation
ranges from 4,000 to 5,800 feet. Average annual precipi-
tation is 10 to 16 inches, average annual soil tempera-
ture is 59 to 66 degrees F, and the frost-free period is
180 to 240 days.

This map unit makes up 6 percent of the survey area.
About 45 percent is Atascosa soils, 15 percent is Chiri-
cahua soils, and 10 percent is Mabray soils. The rest is
Rock outcrop and Faraway, Mokiak, White House, For-
rest, Kimbrough, and Santo Tomas soils.

Typically, Atascosa soils have a brown stony sandy
loam surface layer. The subsoil is dark grayish brown
very gravelly sandy clay loam. The substratum is white
fractured granite. Hard bedrock is at a depth of less than
10 inches.

Typically, Chiricahua soils have a brown gravelly sandy
loam surface layer. The subsoil is reddish brown gravelly
clay loam and reddish brown gravelly clay. The substra-
tum is reddish yellow and white weathered granite and
reddish brown gravelly clay. Granite bedrock is at a
depth of 27 inches.

Typically, Mabray soils have a brown very gravelly
loam surface. layer. The underlying material is black frac-
tured limestone. Hard limestone is at a depth of 15
inches.

The soils in this map unit are used for livestock graz-
ing, wildlife habitat, recreation, and in some places,
mining.

Subhumid soils of the mountains

The soils in this group are subhumid. They are domi-
nantly very shallow to moderately deep, well drained,
and moderately steep to very steep. These soils formed
on mountains.

10. Mokiak-Faraway-Rock outcrop

Shallow to moderately deep, well drained soils and Rock
outcrop on mountains and hills

The soils in this map unit formed in residuum of mixed
rocks, dominantly granite, andesite, and rhyolite. Slope
ranges from about 15 to 75 percent. Vegetation is moun-
tainmahogany, oakbrush, juniper, beargrass, grama
grasses, and cacti. Elevation ranges from 5,200 to more
than 8,000 feet. Average annual precipitaiton is 16 to 20
inches, average annual soil temperature is 47 to 59 de-
grees F, and the frost-free period is 150 to 180 days.

This map unit makes up 4 percent of the survey area.
About 30 percent is Faraway soils, 30 percent is Mokiak
soils, and 20 percent is Rock outcrop. The rest is soils

that are similar to these soils but are over fractured
limestone and colluvial soils that are deeper than 20
inches at the base of slopes and along drainages.

Typically, Mokiak soils have a dark grayish brown
cobbly sandy clay loam surface layer. The subsoil is
brown and light gray very gravelly sandy clay loam. The
substratum is yellowish brown weathered granite. Hard
granite is at a depth of 30 inches.

Typically, Faraway soils have a grayish brown very
cobbly loam surface layer. The underlying material is
light gray fractured rhyolite. Hard rhyolite is at a depth of
18 inches.

Rock outcrop is more than 90 percent exposed bed-
rock, mainly rhyolite, andesite, and granite. It provides
concealment for wildlife and is used mainly for wildlife
and recreation.

The soils in this map unit are used for livestock graz-
ing, wildlife habitat, and recreation and in some places,
mining.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

This survey was mapped at two levels of detail. At the
most detailed level, map units are narrowly defined. This
means that soil boundaries were plotted and verified at
closely spaced intervals. At the less detailed level, map
units are broadly defined. Soil boundaries were plotted
and verified at wider intervals. The narrowly defined units
are indicated by an asterisk in the soil map legend. The
detail of mapping was selected to meet the anticipated
long-term use of the survey, and the map units were
designed to meet the needs for that use.

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of



the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soi/
phase commonly indicates a feature that affects use or
management. For example, Eba gravelly sandy loam is
one of several phases within the Eba series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes,
soil associations, and undifferentiated groups.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Anthony-Gila complex is an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic
pattern and in the kinds of soil that are a part of it. The
extent of the soils can differ appreciably from one delin-
eation to another; nevertheless, interpretations can be
made for use and management of the soils. White
House-Forrest association is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
Guest and Hantz soils is an undifferentiated group in this
survey area.

Most map units include small, scattered areas of soils

" other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are inciuded are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Rock
outcrop is an example. Some of these areas are too
small to be delineated and are identified by a special
symbol on the soil map.
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The acreage and proportionate extent of each map
unit are given in table 7, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

i—Anthony-Gila complex. These nearly level to
gently sloping soils are on alluvial fans and flood plains.
Elevation ranges from 3,100 to 4,000 feet. Average
annual precipitation is about 9 inches, average annual air
temperature is about 64 degrees F, and average frost-
free period is about 210 days. Slope dominantly is 0 to 3
percent, but in places it ranges to 5 percent.

Anthony sandy loam makes up about 45 percent of
the map unit, and Gila loam makes up 30 percent. These
soils are intermingled with Anthony soils on the inter-
fluves and Gila soils in the drainageways.

Included with these soils in mapping are small areas of
Glendale soils, small areas of Calciorthids and Torriorth-
ents, eroded, and localized areas of soils that are saline
or alkali.

The Anthony sandy loam is very deep and well
drained. It formed in recent alluvium from mixed sources.
Typically, the surface layer is pale brown sandy loam
about 4 inches thick. The underlying material is stratified
light yellowish brown sandy loam, gravelly sandy loam,
fine sandy loam, and loam to a depth of 60 inches or
more.

The Anthony soil has moderately rapid permeability,
and available water capacity is moderate. Observed root-
ing depth is 35 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is 9 to 11
inches. Surface runoff is slow. The hazards of soil blow-
ing and water erosion are moderate. This soil is subject
to frequent flooding.

The Gila loam is very deep and well drained. It formed
in recent alluvium from mixed sources. Typically, the
surface layer is pale brown loam about 4 inches thick.
The underlying material is pale brown loam that has thin
strata of fine sandy loam to a depth of 60 inches or
more.

The Gila soil has moderate permeability, and available
water capacity is high. Observed rooting depth is 14
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 7 to 10 inches. Surface
runoff is medium, and the hazard of soil blowing is mod-
erate. This soil is subject to piping and gully erosion.
Where grades are not stabilized, the hazards of headcut-
ting and sediment production are high. This soil is also
subject to frequent flooding.

The soils in this complex are used mainly for livestock
grazing. Present vegetation on the Anthony soil is mes-
quite, creosotebush, fourwing saltbush, bush muhly, and
cacti. Proper management of the vegetation is designed
to increase production of bush muhly, plains bristlegrass,
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black grama, and in some places, fourwing saltbush and
alkali sacaton. Present vegetation on the Gila soil is
creosotebush, bush muhly, and fourwing saltbush. Proper
management of the vegetation is designed to increase
production of sacaton, cane beardgrass, alkali sacaton,
and fourwing saltbush.

Grazing management that maintains the plant cover is
important. Developing sources of water and building
fences are important in planning grazing systems. Man-
agement of the brush on both soils and pitting on the
Gila soil helps improve deteriorated range. Seeding of
adapted species of plants is needed. Erosion control
structures are necessary in some areas.

-Controlling grazing, developing sources of water, and
leaving some brush for use as cover help in managing
wildlife habitat.

This complex is in capability subclass Viw.

2—Arizo soils. This undifferentiated group is made up
of nearly level to gently sloping soils on flood plains.
Elevation ranges from 3,200 to 5,200 feet. Average
annual precipitation is about 10 inches, average annual
air temperature is about 64 degrees F, and average
frost-free period is about 210 days. Slope ranges from 0
to 5 percent.

Arizo fine sandy loam, Arizo gravelly sandy loam, and
Arizo gravelly loamy sand are nearly equal in extent and
make up 90 percent of the map unit. Included with these
soils in mapping are small areas of Anthony, Gila, and
Tres Hermanos soils and soils that are similar to Arizo
soils but have finer texture over gravelly loamy sand at a
depth of 20 to 30 inches.

The Arizo soils are very deep and excessively drained.
They formed in recent gravelly alluvium from mixed
sources. Typically, the surface layer is brown fine sandy
loam, gravelly sandy loam, or gravelly loamy sand about
3 inches thick. The underlying material is brown very
gravelly loamy sand to a depth of 60 inches or more and
has thin strata of gravelly sandy loam or very gravelly
sand.

Permeability is very rapid, and available water capacity
is low. Observed rooting depth is 26 inches, and poten-
tial rooting depth is 60 inches or more. The water supply-
ing capacity is about 12 to 14 inches. It consists of
rainfall and of the runoff from adjacent areas. Surface
runoff is slow except following a high intensity thunder-
shower. The hazard of soil blowing is slight. Water ero-
sion is slight except during periods of flash floods. These
soils are subject to occasional flooding. They receive
runoff from adjacent areas.

The soils in this unit are used for livestock grazing,
wildlife habitat, and as a source of construction material.
Vegetation is varied. It includes sideoats grama, Arizona
cottontop, bush muhly, catclaw, cane beardgrass, wolf-
berry, Apacheplume, and desert willow. Proper manage-
ment of the vegetation is designed to increase the pro-

duction of sideoats grama, Arizona cottontop, bush muhly,
and cane beardgrass.

Grazing management that maintains the plant cover is
desirable. Grazing systems that defer grazing 1 year out of
2 or 3 help to maintain desirable plants. Management of
the brush helps to improve areas that have deteriorated.
Seeding of adapted species of plants is needed.

Controlling grazing, developing water sources, and
leaving some brush for use as cover help in manage-
ment of wildlife habitat.

In the survey area, the Arizo soils are the best source
of sand and gravel.

This undifferentiated group is in capability subclass
Viw.

3—Artesia cobbly fine sandy loam. This moderately
deep and well drained soil is on high alluvial fans and
terraces. Elevation ranges from 3,200 to 5,200 feet (fig.
3). This soil formed in old alluvium from mixed material,
dominantly ash and tuff. Average annual precipitation is.
about 11 inches, average annual air temperature is about
63 degrees F, and average frost-free period is about 220
days. Slope dominantly is 0 to 5 percent but, in places,
ranges to 8 percent.

Included with this soil in mapping and making up about
10 percent of mapped areas is Artesia gravelly loam;
making up about 30 percent is Eba, Tres Hermanos, and
Cave soils and soils that are similar to this Artesia soil
but have less coarse fragments in the subsoil.

Typically, the surface layer is light brown cobbly fine
sandy loam about 3 inches thick. The subsoil is brown
very gravelly sandy clay loam and reddish brown very
gravelly clay loam and very gravelly clay to a depth of 25
inches. The substratum is a pink, silica-lime, strongly
cemented pan.

Permeability is moderately siow above the pan, and
available water capacity is low. Observed rooting depth
is 25 inches, and potential rooting depth is to the pan.
The water supplying capacity is 7 to 9 inches. Surface
runoff is medium. The hazard of soil blowing is slight.
The hazard of water erosion is slight to moderate de-
pending on slopes.

This Artesia soil is used mainly for livestock grazing.
The present vegetation is catclaw, Mormon-tea, peren-
nial broomweed, tobosa, and some cacti. Proper man-
agement of the vegetation is designed to increase the
production of black grama, bush muhly, blue grama, and
plains bristlegrass.

Grazing management that maintains the plant cover is
desirable on this soil. For grazing, livestock prefer areas
of this soil. Grazing systems that include developing
water sources and building fences are beneficial. Man-
agement of the brush helps improve deteriorated range.

Controlling grazing and leaving some brush for use as
cover in associated drainageways help in managing wild-
life habitat.
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This soil is in capability subclass Vie.

4—Atascosa-Chiricahua-Rock outcrop complex.
These strongly sloping to steep soils and Rock outcrop
are on hills and mountains. Elevation ranges from 4,000
to 5,400 feet. Average annual precipitation is about 14
inches, average annual air temperature is about 61 de-
grees F, and average frost-free period is about 200 days.
Slope dominantly is 15 to 50 percent but, in places,
ranges from 8 to 50 percent.

Atascosa stony sandy loam makes up about 50 per-
cent of this map unit, Chiricahua gravelly sandy loam
makes up 20 percent, and Rock outcrop makes up 10
percent. These soils and Rock outcrop are intermingled
with moderately steep to steep Atascosa soils between
the outcrops and with strongly sloping to moderately
steep Chiricahua soils on ridges and lower side slopes.

Included with these soils in mapping are small areas of
White House, Santo Tomas, and Mabray soils.

The Atascosa soil is shallow and well drained. It
formed in residuum from granite. Typically, the surface
layer is brown stony sandy loam about 2 inches thick.
The subsoil is dark grayish brown very gravelly sandy
clay loam to a depth of about 7 inches. The substratum
is white, fractured granite and has clay films along the
fractures. Hard, white granite is at a depth of 10 inches.

The Atascosa soil has moderate permeability above
the bedrock, and available water capacity is low. Ob-
served rooting depth is 7 inches, and the potential root-
ing depth is to bedrock. The water supplying capacity is
8 to 10 inches. Intermingled Rock outcrop and stone
contribute runoff to this soil. Surface runoff is medium to
rapid. The hazard of soil blowing is slight and that of
water erosion is moderate.

The Chiricahua gravelly sandy loam is shallow and
well drained. It formed in residuum from granite and
related rock. Typically, the surface layer is brown gravelly
sandy loam about 2 inches thick. The subsoil is reddish
brown gravelly clay loam and reddish brown gravelly clay
to a depth of about 18 inches. The substratum is reddish
yellow and white weathered granite and reddish brown
gravelly clay to a depth of about 27 inches. White granite
is at a depth of 27 inches.

The Chiricahua soil has slow permeability, and availa-
ble water capacity is low. Observed rooting depth is to
bedrock. The water supplying capacity is 8 to 10 inches.
Surface runoff is moderate. The hazard of soil blowing is
slight and that of water erosion is moderate.

Rock outcrop is more than 90 percent exposed bed-
rock, mainly granite. It provides conceatment for wildlife
and is used mainly for wildlife habitat and recreation.

The soils in this complex are used mainly for livestock
grazing, wildlife habitat, and recreation. The present
vegetation on the Atascosa soil is sideoats grama, blue
grama, catclaw, and cacti and, at a higher elevation,
some oak and juniper. The present vegetation on the
Chiricahua soil is mesquite, catclaw, perennial broom-
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weed, sideoats grama, black grama, and tobosa. Proper
management of the vegetation on both soils is designed
to increase the production of sideoats grama, black
grama, blue grama, and cane beardgrass.

Grazing management that maintains the plant cover is
important. Livestock utilize the accessible parts of the
area, and small rills can develop along trails. Grazing
systems that include developing water sources and build-
ing fences are beneficial.

Controlling grazing and developing water sources help
in managing wildlife. The uneven surface together with
farge boulders that give the area a rugged appearance
and the wide variety of plants provide aesthetic appeal.
Popular recreation activities include hiking, wildlife obser-
vation, and hunting.

These soils are in capability subclass Vlls.

5—Atascosa-Graham-Rock outcrop complex.
These strongly sloping to very steep soils and Rock
outcrop are on hills and mountains. Elevation ranges
from 3,400 to 5,600 feet. Average annual precipitation is
about 13 inches, average annual air temperature is about
61 degrees F, and average frost-free period is about 200
days. Slope dominantly is 15 to 50 percent but, in
places, ranges from 9 to 70 percent.

Atascosa cobbly loam makes up about 45 percent of
the map unit, Graham cobbly clay loam makes up 20
percent, and Rock outcrop makes up 20 percent. These
soils and the Rock outcrop are intermingled with the
moderately steep to very steep Atascosa soils that are
between outcrops of rhyolite and andesite bedrock and
with the strongly sloping to steep Graham soils that are
on side slopes between outrops of basalt bedrock.

Included with these soils in mapping are small areas of
Arizo, Cave, and Tres Hermanos soils.

The Atascosa cobbly loam is shallow and well drained.
It formed in residuum from rhyolite and some andesite.
Typically, the surface layer is brown cobbly loam about 2
inches thick. The subsoil is dark grayish brown very
gravelly clay loam to a depth of about 10 inches. The
substratum is pinkish gray fractured rhyolite about 2
inches thick over hard rhyolite.

The Atascosa soil has moderate permeability above
the bedrock, and available water capacity is low. Ob-
served rooting depth is 10 inches, and potential rooting
depth is to bedrock. The water supplying capacity is 7 to
9 inches. Surface runoff is medium to rapid. The hazard
of soil blowing is slight and that of water erosion is
moderate to high.

The Graham cobbly clay loam is shallow and well
drained. It formed in residuum from basalt and some
andesite. Typically, the surface layer is brown cobbly
clay loam about 2 inches thick. The subsoil is reddish
brown gravelly clay to a depth of 13 inches. The substra-
tum is fractured basalt that has a lime accumulation
about 4 inches thick. Hard basalt is at a depth of 17
inches.
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The Graham soil has slow permeability, and available
water capacity is low. Observed rooting depth is 13
inches, and potential rooting depth is to bedrock. The
water supplying capacity is 8 to 10 inches. Surface runoff
is slow. The hazards of soil blowing and water erosion
are slight.

Rock outcrop is more than 90 percent bedrock, mainly
basalt, rhyolite, and andesite. It provides concealment
for wildlife and is used mainly for wildlife habitat and
recreation.

The soils in this complex are used for livestock graz-
ing, wildlife habitat, and recreation. The present vegeta-
tion on the Atascosa soil is sideoats, black, and hairy
gramas, prickly pear, cactus, perennial broomweed, and
juniper. Proper management of the vegetation is de-
signed to increase the production of sideoats and black
gramas, cane beardgrass, and plains lovegrass. The
present vegetation on the Graham soil is tobosa, cat-
claw, cacti, and perennial broomweed. Proper manage-
ment of the vegetation is designed to increase the pro-
duction of black and sideoats gramas, cane beardgrass,
and Arizona cottontop.

Grazing management that maintains the plant cover is
desirable. Building fences, developing water sources,
and clearing trails are necessary to assist in distribution
of grazing. Livestock avoid areas of Atascosa and
Graham soils for grazing if more level, less rocky soils
are available. Areas of these soils in which range is
deteriorated respond well to properly managed rotation
grazing systems.

Controlling grazing and developing water sources help
in managing wildlife.

The mountains in areas of this complex have outcrops
of rock with various shades of color and have a wide
variety of plants. Popular recreation activities are hiking,
rock hunting, wildlife observation, and hunting.

This complex is in capability subclass Vils.

6—Bluepoint loamy sand. This very deep and some-
what excessively drained soil is on dunes and high allu-
vial fans. Elevation ranges from 3,200 to 4,500 feet. This
soil formed in alluvium and windblown material from
mixed sources. Average annual precipitation is about 9
inches, average annual air temperature is about 65 de-
grees F, and average frost-free period is about 230 days.
Slope dominantly is about O to 8 percent, but short
slopes range to 15 percent on dunes.

Bluepoint loamy sand makes up 60 percent of this
map unit, and Bluepoint loamy fine sand makes up 10
percent. Included with this soil in mapping are small
areas of Gothard and Anthony soils; Calciorthids and
Torriorthents, eroded; and soils that are similar to this
Bluepoint soil but are noncalcareous to a depth of 40
inches or more.

Typically, the surface layer is pale brown loamy sand
about 2 inches thick. The underlying material is stratified
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pale brown loamy sand and brown and very pale brown
loamy fine sand to a depth of 60 inches or more.

Permeability is rapid, and available water capacity is
moderately low. Observed rooting depth is 40 inches,
and potential rooting depth is 60 inches or more. The
water supplying capacity is 5 to 8 inches. Surface runoff
is slow. The hazard of soil blowing is high and that of
water erosion is slight.

This soil is mainly used for livestock grazing. The pres-
ent vegetation is mesquite, fourwing saltbush, and annu-
als. Proper management of the vegetation is designed to
increase the production of fourwing saltbush, spike and
mesa dropseed, and bush muhly.

Grazing management that maintains the plant cover is
very important. Soil blowing is a hazard. The surface of
this unit has dunes or is hummocky because of windb-
lown material deposited around the base of shrubs.
Building fences and developing water sources are nec-
essary to help in distribution of grazing. Plants green up
very early in spring even if rainfall is only scant. To allow
plant growth, grazing should be restricted early in spring.
Management of the brush is required on deteriorated
range. Plants in areas of this unit are fragile and quickly
deteriorate, unless the management is geared to plant
needs.

Controlling grazing and developing water sources help
in managing wildlife.

This soil is in capability subclass Vle.

7—Bluepoint-Gothard complex. These nearly level
to strongly sloping soils are on dunes and alluvial ter-
races. Elevation ranges from 3,200 to 4,500 feet (fig. 4).
Average annual precipitation is about 9 inches, average
annual air temperature is about 65 degrees F, and aver-
age frost-free period is about 230 days. Slope dominant-
ly is O to 8 percent, but short slopes range to 15 percent.

Bluepoint loamy sand makes up about 45 percent of
this map unit, and Gothard fine sandy loam makes up 40
percent. These soils are intermingled with the Bluepoint
soils on dunes, the Gothard soils on terraces, and the
blown out areas between dunes. Included with these soil
in mapping are small areas of Anthony, Gila, and Glen-
dale soils.

The Bluepoint loamy sand is very deep and somewhat
excessively drained. It formed in alluvium and windblown
material from mixed sources. Typically, the surface layer
is pale brown loamy sand about 2 inches thick. The
underlying material is stratified pale brown loamy sand
and brown and very pale brown loamy fine sand to a
depth of 60 inches or more. This soil commonly is
strongly alkaline.

The Bluepoint soil has rapid permeability, and availa-
ble water capacity is moderately low. Observed rooting
depth is 40 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is 5 to 8
inches. Surface runoff is slow. The hazard of soil blowing
is high and that of water erosion is slight.
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The Gothard fine sandy loam is very deep and moder-
ately well drained. It formed in old lake and fan deposit-
ed alluvium from mixed sources. Typically, the surface
layer is very pale brown fine sandy loam about 2 inches
thick. The subsoil is light brown and very pale brown
sandy clay loam to a depth of about 22 inches. The
substratum is stratified light brownish gray sandy loam,
very fine sandy loam, and loamy sand to a depth of 60
inches or more. This soil is saline and strongly alkaline,
except in the surface layer.

The Gothard soil has slow permeability, and available
water capacity is moderately tow to moderate. Observed
rooting depth is 24 inches, and potential rooting depth is
60 inches or more. The water supplying capacity is 6 to
8 inches. Surface runoff is slow. The hazard of soil
blowing is high and that of water erosion is slight.

The soils in this complex are used mainly for livestock
grazing. The present vegetation on the Bluepoint soit is
mesquite, fourwing saltbush, and annuals. Proper man-
agement of the vegetation is designed to increase the
production of fourwing saltbush, spike and mesa drop-
seed, and bush muhly. The present vegetation on the
Gothard soil is alkali sacaton and fourwing, desert, and
mount saltbush. Proper management of the vegetation is
designed to increase the production of the alkali sacaton
and fourwing saltbush.

Grazing management that maintains the plant cover
on these soils is very important. Soil blowing is a hazard.
The surface has dunes or is hummocky because of
windblown material deposited around the base of shrubs.
Building fences and developing water sources are nec-
essary to help in distribution of grazing.

On Bluepoint soils, plants green up very early in spring
even though rainfall is scant. To allow plant growth,
livestock should be restricted at that time. Management
of brush is required on deterioriated range. Plants on
Bluepoint soils are fragile and quickly deteriorate unless
management is geared to plant needs.

The Gothard soil has a dispersed subsoil that is high
in sodium, and for plants to become established, it is
important that the surface layer not be eroded. Only
alkali-tolerant plants grow on the Gothard soil, and about
50 percent of the area is barren because of the ex-
posed subsoil.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This complex is in capability subclass Vlle.

8—Bonita cobbly silty clay. This very deep and well
drained soil is on high fans. Elevation ranges from 3,500
to 5,000 feet (fig. 5). This soil formed in residuum and
alluvium from basalt, ash, and andesite. Average annual
precipitation is about 12 inches, average annual air tem-
perature is about 63 degrees F, and average frost-free
period is about 220 days. Slope ranges from 2 to 8
percent.

SOIL SURVEY

Bonita cobbly silty clay makes up 70 percent of this
map unit. Included with this soil in mapping are 10 per-
cent Bonita cobbly clay loam and 20 percent Hantz,
Cave, and Tres Hermanos soils and soils that are similar
to this Bonita soil but have weak subsoil development.

Typically, the upper part of the surface layer is brown
cobbly silty clay about 3 inches thick, and the lower part
is dark brown clay about 8 inches thick. The underlying
material is reddish brown and brown clay to a depth of
about 38 inches and brown very gravelly clay to a depth
of 55 inches or more. This soil cracks widely and deeply
upon drying.

Permeability is very slow, and available water capacity
is high. Observed rooting depth is 30 inches, and poten-
tial rooting depth is 60 inches or more. The water supply-
ing capacity is 10 to 12 inches. Surface runoff is slow
when dry and moderate when moist. The hazards of soil
blowing and water erosion are slight to moderate.

This soil is used mainly for livestock grazing. Present
vegetation is tobosa, vine-mesquite, creosotebush, cacti,
and bluedicks. Proper management of the vegetation is
designed to increase the production of vine-mesquite
and tobosa.

Grazing management that maintains the plant cover is
desirable. Grazing should be scheduled so that tivestock
utilize the forage when it is most palatable. Grazing in
areas should be intensive for short periods following
summer rains. The areas should be rested for 1 year out
of every 3 or 4, depending on the amount of water
available and on forage production.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This sail is in capability subclass Vle.

9—Bucklebar fine sandy loam. This very deep and
well drained soil is on terraces. Elevation ranges from
3,500 to 4,200 feet. This soil formed in old alluvium from
mixed sources. Average annual precipitation is about 10
inches, average annual air temperature is about 65 de-
grees F, and average frost-free period is about 220 days.
Slope is 0 to 3 percent on rangeland and 0 to 1 percent
in cultivated areas.

Bucklebar fine sandy loam makes up 85 percent of
this map unit. Included with this soil in mapping are small
areas of Sonoita fine sandy loam, Tubac sandy clay
ioam, and Pima silt loam.

Typically, the surface layer is brown fine sandy loam 1
inch thick. The subsoil is reddish brown sandy clay loam
and yellowish red sandy clay loam to a depth of 38
inches. The substratum is light reddish brown sandy
loam to a depth of 52 inches or more. If the soil is
cultivated, the surface layer is brown heavy fine sandy
loam about 10 inches thick.

Permeability is moderate, and available water capacity
is high. Observed rooting depth on rangeland is 15
inches, and potential rooting depth is 52 inches or more.
The water supplying capacity is 7 to 9 inches. Surface
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runoft is medium to slow. The hazard of soil blowing is
moderate and that of water erosion is slight to moderate.

About half of the acreage of this soil is used for
livestock grazing. The present vegetation is mesquite,
burroweed, perennial broomweed, condalia, and
Mormon-tea. Proper management of the vegetation is
designed to increase the production of bush muhly, sand
dropseed, black grama, and plains bristlegrass.

Grazing management that maintains the plant cover is
desirable. Soil blowing is a hazard. The surface is hum-
mocky because of deposition of material around the
base of shrubs. Building fences and developing water
sources are necessary to help in distribution of grazing.
Management of brush helps improve some deteriorated
range. Seeding of adapted species of plants is needed.

About half of the acreage of this soil is irrigated and
cropped. Grain sorghum, cotton, and alfalfa are the main
crops. This soil is well suited to the crops commonly
grown in the survey area.

A rotation that contains a soil-building crop should be
considered. Organic matter can be added and soil blow-
ing can be reduced by returning crop residue and using
green-manure crops. Minimum tillage and variable depth
of plowing help to avoid forming a plowpan.

Controlling grazing, developing water sources, and
leaving some brush for use as cover help in managing
rangeland wildlife habitat. Leaving some brush along
field borders to provide cover helps in managing open-
land wildlife habitat.

This soil is in capability subclass Vle, dryland, and
capability unit -2, irrigated.

10—Calciorthids and Torriorthents, eroded. This
undifferentiated group is made up of soils that have a
rough broken land appearance on low hills. Elevation
ranges from 3,200 to 4,000 feet. Average annual precipi-
tation is about 9 inches, average annual air temperature
is about 65 degrees F, and average frost-free period is
about 220 days. Slope ranges from 2 to 58 percent.

Calciorthids make up 35 percent of the map unit, and
Torriorthents make up about 25 percent. These soils are
intermingled in some areas, and in other areas they are
separate. They are in many positions on the landscape.
Calciorthids are loamy and have layers of lime and silica
accumulation and are cemented in places. Torriorthents
are stratified and have textures ranging from loamy sand
to clay.

Included with these soils in mapping is 20 percent
barren and exposed geologic material. This material is
made up of sandstone and siltstone that may or may not
have a cemented sandstone cap. Also included are
small areas of Tres Hermanos, Anthony, and Gila soils.

The soils in this unit are variable in texture and other
characteristics. They formed in old lacustrine deposits

and in the material eroded from those deposits. They are-

commonly saline and strongly alkaline in some part of
the profile.
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Permeability and available water capacity in these soils
are variable. The water supplying capacity is 2 to 4
inches. Surface runoff and sediment production are high.
The hazard of soil blowing is moderate and that of water
erosion is high.

These soils are used mainly for livestock grazing.
Forage production is low, but the vegetation consists of
a wide variety of drought-tolerant plants. Examples of
these plants are shadscale, fourwing and desert salt-
bush, tobosa, ratany, turkshead, ocotillo, Mormon-tea,
desert zinnia, fluffgrass, burroweed, and annuals.

Calciorthids and Torriorthents are better used when
managed with areas of the adjacent and included soils,
since they contribute runoff to those areas.

Controlling grazing and developing water sources are
good management for wildlife habitat. Some areas of this
map unit are used for mining diatomaceous earth, where
this material is exposed at the land surface.

This undifferentiated group is in capability subclass
Vile.

11—Cave-Durorthids complex. These nearly level to
moderately sloping soils are on old high alluvial fans.
Elevation ranges from 3,500 to 4,500 feet (fig. 6). Aver-
age annual precipitation is about 10 inches, average
annual air temperature is about 64 degrees F, and aver-
age frost-free period is about 210 days. Slope is domi-
nantly O to 8 percent but ranges to 20 percent on
breaks.

Cave gravelly loam makes up about 50 percent of this
map unit, and Durorthids make up about 30 percent.
These soils are intermingled with Cave soils on fans
below mountains where basalt is dominant and with dur-
orthids on fans below mountains where ash and tuff are
dominant. Included with these soils in mapping are small
areas of Artesia, Bonita, Tres Hermanos, and Arizo soils
and small areas of Rock outcrop.

The Cave gravelly loam is shallow and well drained. It
formed in old ailuvium from mixed sources. Typically, the
surface layer is light brown gravelly loam about 11
inches thick. The underlying material is a white, lime-
cemented pan about 3 inches thick over white very grav-
elly sandy loam to a depth of 48 inches or more.

Permeability is moderate above the pan, and available
water capacity is low. Observed rooting depth is about
11 inches, and potential rooting depth is to the pan. The
water supplying capacity is 5 to 7 inches. Surface runoff
is medium. The hazard of soil blowing is slight and that
of water erosion is slight to moderate.

Durorthids are shallow to moderately deep. They
formed in old alluvium from mixed sources. They are
similar in all characteristics to the Cave soil, except they
have a silica-cemented layer and the pan is at a different
depth.

The soils in this complex are mainly used for livestock
grazing. The present vegetation is creosotebush, bush
muhly, and annuals. Proper management of the vegeta-
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tion is designed to increase the production of bush
muhly.

Grazing management that maintains the plant cover is
desirable. Developing water sources and building fences
are important in planning grazing systems.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This complex is in capability subclass Vlle.

12—Comoro soils. This undifferentiated group is
made up of nearly level to gently sloping soils on alluvial
fans and terraces. Elevation ranges from 3,500 to 5,200
feet (fig. 7). Average annual precipitation ranges from 10
inches to about 13 inches, average annual air tempera-
ture is about 63 degrees F, and average frost-free period
is about 200 days. Slope is 0 to 5 percent.

Comoro fine sandy loam, Comoro gravelly sandy loam,
and Comoro sandy loam are nearly equal in extent and
make up 80 percent of this map unit. Included with these
soils in mapping are ‘small areas of White House, Eba,
Santo Tomas, and Grabe soils.

The Comoro soils are very deep and well drained.
They formed in alluvium and colluvium from dominantly
acid igneous rock and some limestone. Typically, the
upper part of the surface layer is brown fine sandy loam,
gravelly sandy loam, or sandy loam about 2 inches thick.
The lower part of the surface layer is grayish brown fine
sandy loam about 8 inches thick. The underlying material
is stratified grayish brown gravelly fine sandy loam and
brown and pale brown fine sandy loam to a depth of 60
inches or more.

Permeability is moderately rapid, and available water
capacity is moderate. Observed rooting depth is 40
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 9 to 12 inches. Surface
runoff is medium. The hazard of soil blowing is moderate
and that of water erosion is slight.

The Comoro soils in this unit are used mainly for
livestock grazing. The present vegetation is mesquite,
yucca, graythorn, and perennial broomweed. Proper
management of the vegetation is designed to increase
the production of black grama, bush muhly, Arizona cot-
tontop, and plains bristlegrass. In some areas of higher
precipitation, the present vegetation is blue and sideoats
grama, cane beardgrass, and yucca. Proper manage-
ment of the vegetation is designed to increase the pro-
duction of sideoats, black, and blue gramas and cane
beardgrass.

Grazing management that maintains the plant cover is
desirable. Building fences and developing water sources
are needed to help in distribution of grazing. Manage-
ment of brush helps improve deteriorated range. Seeding
of adapted species of plants is needed.

Controlling grazing, developing water sources, and
leaving some brush in associated drainageways for use
as cover and food help in managing wildlife habitat.

These soils are in capability subclass Vle.
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13—Continental-Tubac complex. These nearly level
to strongly sloping soils are on alluvial fans and terraces
that extend from the Pinaleno Mountains. Elevation
ranges from 3,400 to 5,000 feet. Average annual precipi-
tation is about 10 inches, average annual air temperature
is about 63 degrees F, and average frost-free period is
about 220 days. Slope is 8 to 15 percent.

Continental gravelly sandy loam makes up about 40
percent of this unit, and Tubac gravelly sandy loam
makes up about 40 percent. These soils are intermingled
with the gently sloping to strongly sloping Continental
gravelly sandy loam on side slopes and the nearly level
Tubac gravelly sandy loam on interfluves. Included with
these soils in mapping are small areas of Sonoita, Santo
Tomas, and Anthony soils and small areas of Rock out-
crop.

The Continental gravelly sandy loam is very deep and
well drained. It formed in old alluvium from dominantly
acid igneous rock. Typically, the surface layer is brown
gravelly sandy loam about 4 inches thick. The upper part
of the subsoil is reddish brown and yellowish red gravelly
clay and gravelly sandy clay to a depth of about 35
inches. The lower part of the subsoil is reddish brown
and yellowish sandy clay loam to a depth of about 46
inches. The substratum is reddish yellow gravelly fine
sandy loam to a depth of 60 inches or more.

The Continental soil has slow permeability, and availa-
ble water capacity is high. Observed rooting depth is 22
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 7 to 9 inches. Surface
runoff is medium. The hazard of soil blowing is slight and
that of water erosion is moderate.

The Tubac gravelly sandy loam is very deep and well
drained. It formed in old alluvium from dominantly acid
igneous rock. Typically, the surface layer is light reddish
brown gravelly sandy loam about 4 inches thick. The
subsurface layer is light brown gravelly loam about 8
inches thick. The upper part of the subsoil is reddish
brown clay to a depth of about 36 inches. The lower part
of the subsoil is reddish yeliow and reddish brown clay
loam to a depth of 48 inches or more.

The Tubac soil has slow permeability, and available
water capacity is high. Observed rooting depth is 25
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 7 to 9 inches. Surface
runoff is medium. The hazards of soil blowing and water
erosion are slight.

The soils in this complex are used mainly for livestock
grazing. The present vegetation on the Continental soil is
mesquite, catclaw, Mormon-tea, perennial broomweed,
and cacti. Proper management of the vegetation is de-
signed to increase the production of black grama, Arizo-
na cottontop, cane beardgrass, and plains bristlegrass.
The present vegetation on the Tubac soil is mesquite,
catclaw, tobosa, and cacti. Proper management of the
vegetation is designed to increase the production of
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black grama, plains bristlegrass, bush muhly, and si-
deoats grama.

Grazing management that maintains the plant cover is
desirable. For grazing, livestock prefer areas of this map
unit. Developing water sources and building fences are
important in planning grazing systems. Management of
the brush and pitting help improve some deteriorated
range. The soils in this complex are favorable for seed-
ing.

Controlling grazing, developing water sources, and
leaving some brush in associated drainageways for use
as cover help in managing wildlife habitat.

This complex is in capability subclass Vle.

14—Dona Ana fine sandy loam, 0 to 2 percent
slopes. This very deep and well drained soil is on ter-
races. Elevation ranges from 3,500 to 4,200 feet. This
soil formed in old alluvium from mixed sources. Average
annual precipitation is about 10 inches, average annual
air temperature is about 65 degrees F, and average
frost-free period is about 210 days. Slope is 0 to 2
percent on rangeland and 0 to 1 percent where the soil
is cultivated.

The Dona Ana soil makes up about 85 percent of this
map unit. Included with this soil in mapping are small
areas of Vekol loam, Tres Hermanos gravelly loam,
Bucklebar fine sandy loam, Glendale silty clay loam, and
Pima silt loam.

Typically, the surface layer is light brown fine sandy
loam about 3 inches thick. The subsoil is brown loam to
a depth of about 25 inches. The substratum is pinkish
white and light brown or pinkish gray loam and has
accumulated lime to a depth of 60 inches or more. Local
areas have a surface texture of loam or sandy clay loam.

Permeability is moderate, and the available water ca-
pacity is high. Observed rooting depth on rangeland is
37 inches, and potential rooting depth is 60 inches or
more. The water supplying capacity is 7 to 9 inches.
Surtace runoff is medium. The hazard of soil blowing is
moderate and that of water erosion is slight.

About half of the acreage of this soil is used for
livestock grazing. The present vegetation is creosote-
bush, bush muhly, mesquite, and sand dropseed. Proper
management of the vegetation is designed to increase
the production of bush muhly, black grama, and trich-
loris.

Grazing management that maintains the plant cover is
desirable. Building fences and developing water sources
are necessary to assist in distribution of grazing. Man-
agement of the brush helps improve deteriorated range.
Seeding adapted species of plants is needed.

About half of the acreage of this soil is irrigated and
cropped. Grain sorghum, cotton, and barley are the main
crops. This soil is well suited to the crops commonly
grown in the survey area.

A rotation that contains a soil-building crop should be
considered. Organic matter can be added and soil blow-
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ing can be reduced by returning crop residue and using
green-manure crops. Addition of organic material is es-
pecially important where land leveling has exposed the
limy layer at a depth of 20 to 40 inches. When grain
sorghum or fruit trees are grown in areas where the limy
layer is exposed, additional applications of nitrogen and
iron are necessary for healthy plant growth. Adding sulfu-
ric acid to irrigation water is being researched in selected
areas.

Minimum tillage and variable depths of plowing are
needed to avoid forming a plowpan. Special attention to
intervals between irrigations and amounts of water ap-
plied is important.

Controlling grazing, developing water sources, and
leaving some brush for use as cover help in managing
rangeland wildlife habitat. Leaving some brush along
field borders to provide cover helps in openland wildlife
habitat.

This soil is in capability subclass Vic, dryland, and
capability unit |-2, irrigated.

15—Dona Ana fine sandy loam, 0 to 5 percent
slopes. This very deep and well drained soil is on allu-
vial terraces and fans. Elevation ranges from 3,400 to
4,800 feet. This soil formed in old alluvium from mixed
sources. Average annual precipitation is about 10 inches,
average annual air temperature is about 64 degrees F,
and average frost-free period is about 220 days.

Dona Ana fine sandy loam makes up about 80 percent
of this map unit. Included with this soil in mapping are
small areas of Tres Hermanos, Continental, Hondale,
and Anthony soils. Also included are localized areas of
soils that are similar to Cave soils but have caliche
fragments on the surface and may or may not have a
lime-cemented pan at a shallow depth. Included soils
make up about 20 percent of this unit.

Typically, the surface layer is light brown fine sandy
loam about 3 inches thick. The subsoil is brown loam to
a depth of about 25 inches. The substratum is pinkish
white, light brown, and pinkish gray loam that has accu-
mulated lime to a depth of 60 inches or more. This soil is
generally calcareous throughout.

Permeability is moderate, and available water capacity
is moderate to high. Observed rooting depth is 37
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 7 to 9 inches. Surface
runoff is medium. The hazard of soil blowing is moderate
and that of water erosion is moderate to slight, depend-
ing on slopes.

This soil is used mainly for livestock grazing. The pres-
ent vegetation is creosotebush, mesquite, bush muhly,
and in some places tarbush, fourwing saltbush, and
dropseed. Proper management of the vegetation is de-
signed to increase the production of bush muhly, black
grama, trichloris, and in some places, fourwing saltbush.

Grazing management that maintains the plant cover is
desirable. Building fences and developing water sources
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are necessary to assist in distribution of grazing. Man-

agement of the brush helps improve deteriorated range.
Controlling grazing and developing water sources help

in managing wildlife habitat. Saltbush and other desirable

brush should be left in areas to provide food and cover.
This soil is in capability subclass Vle.

16—Eba gravelly sandy loam. This very deep and
well drained soil is on high alluvial fans and terraces.
Elevation ranges from 3,500 to 5,200 feet (fig. 8). This
soil formed in old alluvium from mixed sources. Average
annual precipitation is about 11 inches, average annual
air temperature is about 63 degrees F, and average
frost-free period is about 220 days. Slope is 2 to 8
percent.

The Eba soil makes up about 70 percent of this map
unit. Included with this soil in mapping are small areas of
Tubac, Forrest, White House, Artesia, and Santo Tomas
soils. Included soils make up about 30 percent of the
unit,

Typically, the surface layer is brown gravelly sandy
loam about 3 inches thick. The upper part of the subsoil
is reddish brown very gravelly sandy clay loam to a
depth of about 15 inches. The lower part of the subsoil
is yellowish red very gravelly clay to a depth of about 33
inches. The substratum to a depth of 56 inches or more
is pinkish white and reddish yellow very gravelly loam
and has a layer of lime accumulation.

Permeability is slow, and available water capacity is
moderately low. Observed rooting depth is 33 inches,
and potential rooting depth is 60 inches or more. The
water supplying capacity is 7 to 10 inches. Surface runoff
is medium. The hazard of soil blowing is slight and that
of water erosion is moderate to slight depending on
slopes.

This soil is used mainly for livestock grazing. The pres-
ent vegetation is catclaw, whitethorn, tobosa, mesquite,
tarbush, bush muhly, and Mormon-tea. Proper manage-
ment of the vegetation is designed to increase the pro-
duction of bush muhly and black, blue, and hairy gramas.

Grazing management that maintains the plant cover is
desirable. For grazing, livestock prefer areas of this soil.
Developing water sources and building fences are impor-
tant in planning grazing systems. Management of the
brush and pitting help improve deteriorated range. This
soil is favorable for seeding.

Controlling grazing, developing water sources, and
leaving some brush in associated drainageways for use
as cover help in managing wildlife habitat.

This soil is in capability subclass Vle.

17—Eba gravelly fine sandy loam. This very deep
and well drained soil is on terraces. Elevation ranges
from 3,800 to 4,400 feet. This soil formed in old alluvium
from mixed sources. Average annual precipitation is
about 10 inches, average annual air temperature is about
64 degrees F, and average frost-free period is about 210

SOIL SURVEY

days. Slope is 0 to 5 percent on rangeland and O to 2
percent where the soil is cultivated.

Eba soils make up about 85 percent of this map unit.
Included with this soil in mapping are small areas of
Tubac gravelly loam, Continental gravelly sandy loam,
Santo Tomas cobbly fine sandy loam, and Comoro soils.

Typically, the surface is brown gravelly fine sandy
loam about 3 inches thick. The upper part of the subsoil
is reddish brown very gravelly sandy clay loam to a
depth of about 15 inches. The lower part of the subsoil
is yellowish red very gravelly clay to a depth of 33
inches. The substratum to a depth of 56 inches or more
is pinkish white and reddish yellow very gravelly loam
and has a zone of lime accumulation. Where the soil is
irrigated, the surface layer can be gravelly loam or grav-
elly clay loam.

Permeability is slow, and available water capacity is
moderately low. Observed rooting depth on rangeland is
26 inches, and potential rooting depth is 56 inches or
more. The water supplying capacity is 7 to 9 inches.
Surface runoff is medium, and the hazard of water ero-
sion is moderate.

About half of the acreage of this soil is used for
livestock grazing. The present vegetation is creosote-
bush, mesquite, catclaw, tarbush, tobosa, and bush
muhly. Proper management of the vegetation is designed
to increase the production of bush muhly, black grama,
sideoats grama, and cane beardgrass.

Grazing management that maintains the plant cover is
desirable. Grazing systems that include developing water
sources and building fences are beneficial. Management
of the brush helps improve deteriorated range. Seeding
adapted species of plants is needed.

About half of the acreage of this soil is irrigated and
cropped. Alfalfa is the main crop. This soil is not well
suited to the crops commonly grown in the survey area
because of the content of gravel and cobbles in the
profile. Where the soil is cropped, the surface gravel and
cobbles have been removed and piled in other areas.
Alfalfa is grown because less tillage is required.

Soil tests should be made regularly to determine nutri-
ent availability, and fertilizers should be added if there
are deficiencies. Special attention to intervals between
irrigations and amounts of water supplied is important.

Controlling grazing, developing water sources, and
leaving some brush in associated drainageways for use
as cover help in managing wildlife habitat.

This soil is in capability subclass Vle, dryland, and
capability unit Ills-8, irrigated.

18—Faraway-Rock outcrop complex. This moder-
ately steep to very steep soil and Rock outcrop are on
mountains. Elevation ranges from 5,200 to 8,363 feet.
Average annual precipitation is about 18 inches, average
annual air temperature is about 62 degrees F, and aver-
age frost-free period is about 150 days. Slope is domi-
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nantly 30 to 60 percent but, in places, ranges from 20 to
70 percent.

Faraway very cobbly loam makes up about 55 percent
of this map unit, and Rock outcrop makes up 25 percent.
This soil and Rock outcrop are intermingled with the
Faraway soils on side slopes between the areas of Rock
outcrop. Included with this complex in mapping are small
areas of Mokiak soils, shallow soils over limestone, and
moderately deep soils that have a clay subsoil on ridges.

The Faraway very cobbly loam is shallow and well
drained. It formed in residuum from rhyolite, andesite,
and related rocks. Typically, the surface layer is grayish
brown very cobbly loam about 10 inches thick. The un-
derlying material is light gray fractured rhyolite to a depth
of about 18 inches. Hard rhyolite is at a depth of 18
inches.

Permeability is moderate above the bedrock, and avail-
able water capacity is low. Observed rooting depth is 10
inches, and potential rooting depth is to bedrock. The
water supplying capacity is 12 to 14 inches. Surface
runoff is medium to rapid. The hazard of soil blowing is
slight and that of water erosion is moderate.

Rock outcrop is more than 90 percent exposed bed-
rock, mainly rhyolite and andesite. It provides conceal-
ment for wildlife.

This complex is used for livestock grazing, wildlife
habitat, and recreation. The present vegetation is plains
lovegrass, sideoats grama, oak, and juniper. Proper man-
agement of the vegetation is designed to increase the
production of sideoats grama, plains lovegrass, and cane
beardgrass.

Grazing management that maintains a mixed cover of
grass and brush is desirable. Developing water sources
and building fences are important in planning grazing
systems. Limited numbers of potholes, springs, and
seeps are present naturally in this map unit.

Controlling grazing and having a balance among
shrubs, forbs, and grass for food and cover help in
managing wildlife habitat.

This unit has aesthetic appeal because of its rugged
appearance and variety of plants. Popular recreation ac-
tivities include hiking and wildlife observation.

This complex is in capability subclass Vils.

19—Forrest-White House-Kimbrough complex.
These gently sloping to strongly sloping soils are on old
high dessected alluvial fans. Elevation ranges from 4,500
to 5,400 feet. Average annual precipitation is about 14
inches, average annual air temperature is about 62 de-
grees F, and average frost-free period is about 200 days.
Slope is 2 to 15 percent.

Forrest soils make up about 40 percent of this map
unit, White House soils make up 25 percent, and Kim-
brough soils make up 20 percent. These soils are inter-
mingled with moderately sloping to strongly sloping For-
rest and White House soils on higher fans and with
gently sloping to moderately sloping Kimbrough soils on
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lower fans. Included with these soils in mapping are
small areas of Comoro, Grabe, and Pima soils and small
areas of Rock outcrop.

The Forrest soils are very deep and well drained. They
formed in old alluvium from igneous rock and limestone.
Typically, the surface layer is brown gravelly loam about
2 inches thick. The subsoil is reddish brown clay and
gravelly clay, yellowish red clay, and excessively limy
brown clay to a depth of about 38 inches. The substra-
tum to a depth of 54 inches or more is brown and light
brown clay loam. It has a zone of lime accumulation.

The Forrest soils have slow permeability, and availabie
water capacity is high. Observed rooting depth is 26
inches, and potential rooting depth is 54 inches or more.
The water supplying capacity is 10 to 12 inches. Surface
runoff is medium to slow. The hazards of soil blowing
and water erosion are slight.

The White House gravelly loam is very deep and well
drained. It formed in old alluvium from dominantly ig-
neous rock and some limestone. Typically, the surface
layer is brown gravelly loam about 2 inches thick. The
upper part of the subsoil is reddish brown and yellowish
red clay to a depth of about 28 inches. The lower part of
the subsoil is yellowish red gravelly clay to a depth of 50
inches or more.

The White House soil has slow permeability, and avail-
able water capacity is high. Observed rooting depth is 28
inches, and potential rooting depth is 50 inches or more.
The water supplying capacity is 10 to 12 inches. Surface
runoff is medium. The hazard of soil blowing is slight and
that of water erosion is moderate.

The Kimbrough soil is shallow and well drained. It
formed in old alluvium from limestone and some igneous
rock. Typically, the surface layer is brown gravelly loam
about 14 inches thick. The underlying material is a white,
lime-cemented pan.

The Kimbrough soil has moderate permeability above
the pan, and available water capacity is low. Observed
rooting depth is 14 inches, and potential rooting depth is
to the pan. The water supplying capacity is 10 to 12
inches. Surface runoff is slow to medium. The hazards of
soil blowing and water erosion are slight.

The soils in this complex are used mainly for livestock
grazing. The present vegetation is similar on the Forrest
and White House soils because of their surface layers
and their fine textured subsoils. The vegetation consists
of grama grasses, tobosa, cane beardgrass, and mes-
quite. The present vegetation on the Kimbrough soil is
grama grasses, winterfat, and cane beardgrass. Proper
management of the vegetation is designed to increase
the production of sideoats, black, blue, and hairy
gramas; cane beardgrass; Arizona cottontop; and plains
bristlegrass.

Grazing management that maintains the plant cover is
desirable. For grazing, livestock prefer areas of this unit.
Developing water sources and building fences are impor-
tant in planning grazing systems. Management of the
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brush and pitting on the Forrest and White House soils
help improve deteriorated range.

Controlling grazing, developing water sources, and
leaving some brush for use as cover in associated
swales and drainageways help in managing wildlife habi-
tat.

This complex is in capability subclass Vle.

20—Gila loam. This very deep and well drained soil is
on flood plains and alluvial fans. Elevation ranges from
3,100 to 4,000 feet. This soil formed in recent alluvium
from mixed sources. Average annual precipitation is
about 9 inches, average annual air temperature is about
64 degrees F, and average frost-free period is about 220
days. Slope is 0 to 3 percent.

Gila loam makes up 70 percent of this map unit. In-
cluded with this soil in mapping are small areas of Gila
fine sandy loam and very fine sandy loam. Also included
are small areas of Anthony and Glendale soils and local-
ized areas of soils that are saline and alkali.

Typically, the surface layer is pale brown loam about 4
inches thick. The underlying material is pale brown loam
that has thin strata of fine sandy loam to a depth of 60
inches or more.

Permeability is moderate, and available water capacity
is high. Observed rooting depth is 14 inches, and poten-
tial rooting depth is 60 inches or more. The water supply-
ing capacity is 6 to 10 inches. Surface runoff is medium
to slow. The hazard of soil blowing is moderate. This soil
is subject to piping and gully erosion, and where grades
are not stabilized, the hazards of headcutting and sedi-
ment production are high.

This soil is mainly used for livestock grazing. The pres-
ent vegetation is creosotebush, bush muhly, alkali saca-
ton, and fourwing saltbush. Some areas are on uplands
and do not receive runoff, thus the potential plant pro-
duction is less.

Grazing management that maintains the plant cover is
important. Developing water sources and building fences
are important in planning grazing systems. Management
of the brush and pitting help improve deteriorated range.
Seeding adapted species of plants is needed. Erosion
control structures are needed in some areas.

Controlling grazing, developing water sources, and
leaving some brush for use as cover help in managing
wildlife habitat.

This soil is in capability subclass Vle.

21—Gila-Anthony-Bluepoint complex. These nearly
levet to undulating soils are on flood plains and alluvial
fans and terraces. Elevation ranges from 3,200 to 4,000
feet. Average annual precipitation is about 10 inches,
average annual air temperature is about 64 degrees F,
and average frost-free period is about 220 days. Slope is
dominantly O to 3 percent but, in places, ranges to 8
percent.

SOIL SURVEY

Gila loam makes up about 35 percent of this map unit,
Anthony sandy loam makes up 25 percent, and Blue-
point loamy sand makes up 25 percent. These soils are
intermingled with the Gila soils in small drainageways,
the Anthony soils on interfluves, and the Bluepoint soils
on higher fans and dunes. Included with these soils in
mapping are small areas of Glendale soils; Calciorthids
and Torriorthents, eroded; and localized areas of soil
that are saline and alkali.

The Gila loam is very deep and well drained. It formed
in recent alluvium from mixed sources. Typically, the
surface layer is pale brown loam about 4 inches thick.
The underlying material is pale brown loam that has thin
strata of fine sandy loam to a depth of 60 inches or
more.

The Gila soil has moderate permeability, and available
water capacity is high. Observed rooting depth is 14
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 8 to 10 inches. Surface
runoff is medium. The hazards of soil blowing and water
erosion are moderate.

The Anthony sandy loam is very deep and well
drained. It formed in recent alluvium from mixed sources.
Typically, the surface layer is pale brown loam about 4
inches thick. The underlying material is stratified light
yellowish brown sandy loam, gravelly sandy loam, and
fine sandy loam to a depth of 60 inches or more.

The Anthony soil has moderately rapid permeability,
and available water capacity is moderate. Observed root-
ing depth is 35 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is 6 to 8
inches. Surface runoff is slow. The hazard of soil blowing
is moderate and that of water erosion is slight.

The Bluepoint loamy sand is very deep and somewhat
excessively drained. It formed in recent alluvium and
windblown material from mixed sources. Typically, the
surface layer is pale brown loamy sand about 2 inches
thick. The underlying material is stratified pale brown
loamy sand and brown, pale brown, or very pale brown
loamy fine sand to a depth of 60 inches or more.

The Bluepoint soil has rapid permeability, and availa-
ble water capacity is moderately low. Observed rooting
depth is 40 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is 5 to 8
inches. Surface runoff is slow. The hazard of soil blowing
is high and that of water erosion is slight.

The soils in this complex are used mainly for livestock
grazing. The present vegetation on the Gila soil is mes-
quite, bush muhly, and creosotebush. Proper manage-
ment of the vegetation is designed to increase the pro-
duction of sacaton, cane beardgrass, alkali sacaton, and
trichloris. The present vegetation on the Anthony soil is
mesquite, yucca, bush muhly, and creosotebush. Proper
management of the vegetation is designed to increase
the production of bush muhly, plains bristlegrass, and
black grama. The present vegetation on the Bluepoint
soil is mesquite, yucca, and fourwing saltbush. Proper
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management of the vegetation is designed to increase
the production of fourwing saltbush, spike and mesa
dropseed, and bush muhly.

Grazing management that maintains the plant cover is
important. Developing water sources and building fences
are important in planning grazing systems. Management
of the brush on all the soils and pitting on the Gila soil
help improve some deteriorated ranges. Seeding adapt-
ed species of plants is needed.

Controlling grazing, developing water sources, and
leaving brush for use as food and cover help in manag-
ing wildlife habitat.

This complex is in capability subclass Vle.

22—Glendale-Gila complex. These nearly level soils
are on flood plains and alluvial fans. Elevation ranges
from 3,400 to 4,000 feet. Average annual precipitation is
about 10 inches, average annual air temperature is about
65 degrees F, and average frost-free period is about 215
days. Slope is 0 to 2 percent on rangeland and 0 to 1
percent where the soil is cultivated.

Glendale silty clay loam makes up 55 percent of this
map unit, and Gila loam makes up 30 percent. These
soils are intermingled with the Glendale soils on the
lower parts of flood plains and with the Gila soils on the
higher parts of flood plains and low terraces.

Included with these soils in mapping are small areas of
Hondale fine sandy loam, Anthony sandy loam, and Hon-
dale loam.

The Glendale silty clay loam is very deep and waell
drained. It formed in recent alluvium from mixed sources.
Typically, the surface layer is pale brown silty clay loam
about 2 inches thick. The underlying material is stratified
pale brown and very pale brown silty clay loam and silt
loam to a depth of 60 inches or more.

The Glendale soil has moderately slow permeability,
and available water capacity is high. Observed rooting
depth on rangeland is 29 inches, and potential rooting
depth is 60 inches or more. The water supplying capacity
is 12 to 16 inches. It consists of precipitation and of the
runoff from adjacent areas. Surface runoff is slow, and
the hazard of erosion is slight.

The Gila loam is very steep and well drained. It formed
in recent alluvium from mixed sources. Typically, the
surface layer is pale brown loam about 4 inches thick.
The underlying material is pale brown loam that has thin
strata of silt loam and fine sandy loam to a depth of 60
inches or more.

The Gila soil has moderate permeability, and available
water capacity is high. Observed rooting depth on range-
land is 15 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is about 10
to 14 inches. It consists of precipitation and of the runoff
from adjacent areas. Surface runoff is slow to medium,
and the hazard of erosion is slight.

About 80 percent of the acreage of this unit is used
for livestock grazing. The present vegetation is tobosa,
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mesquite, catclaw, vine-mesquite, fourwing saltbush, and
in some places on the Gila soil, creosotebush and bush
muhly. Proper management of the vegetation is designed
to increase the production of sacaton, sideoats grama,
trichloris, cane beardgrass, and tobosa.

Grazing systems that include developing water
sources and building fences should be designed so that
livestock utilize forage when it-is most palatable. Grazing
the areas should be only for a short time. Grazing should
be deferred for 1 year out of every 3 or 4, depending on
the amount of water overflow and forage production.
Other beneficial measures are management of brush and
pitting if runoff is restricted to small channels or gullies.
Seeding adapted species of plants is also needed.

About 20 percent of the acreage of this unit is irrigated
and cropped. Grain sorghum and cotton are the main
crops. The soils are well suited to crops commonly
grown in the survey area.

A successful rotation system includes a soil-building
crop. Organic matter is added by using crop residue and
green-manure crops. Minimum tillage is desirable in
order to maintain soil structure and to avoid compaction.

The Glendale soil is less permeable than the Gila soil,
and this is a factor in the design of irrigation systems.

Controlling grazing and leaving some brush for use as
cover help in managing rangeland wildlife habitat. Leav-
ing some brush along field borders to provide cover
helps in managing openland wildlife habitat. A significant
amount of water development is needed for wetland
wildlife.

These soils are in capability subclass Vie, dryland, and
capability unit, |-1, irrigated.

23—Glendale-Gila complex, eroded. These nearly
level to gently sloping soils are on flood plains and
alluvial fans. Elevation ranges from 3,020 to 4,000 feet
(fig. 9). Average annual precipitation is about 9 inches,
average annual air temperature is about 65 degrees F,
and average frost-free period is about 220 days. Slope is
0 to 3 percent.

Glendale silty clay loam makes up about 50 percent of
this map unit, and Gila loam makes up 25 percent.
These soils are intermingled with the Glendale soils on
the lower parts of flood plains and with the Gila soils on
the higher parts of flood plains and low alluvial fans.

Included with these soils in mapping are small areas of
Anthony and Hantz soils, localized areas of soil that are
saline and alkali, and riverwash materials in the San
Simon River channel.

The Glendale silty clay loam is very deep and well
drained. It formed in alluvium from mixed sources. Typi-
cally, the surface layer is pale brown silty clay loam
about 2 inches thick. The underlying material is stratified
pale brown or very pale brown silty clay loam and silt
loam to a depth of 60 inches or more.

The Glendale soil has moderately slow permeability,
and available water capacity is high. Observed rooting
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depth is 29 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is 6 to 10
inches. Surface runoff is medium to slow. The hazard of
soil blowing is moderate and that of water erosion is
high.

The Gila loam is very deep and well drained. It formed
in recent alluvium from mixed sources. Typically, the
surface layer is pale brown loam about 4 inches thick.
The underlying material is pale brown loam that has thin
strata of fine sandy loam to silt loam to a depth of 60
inches or more.

The Gila soil has moderate permeability, and available
water capacity is high. Observed rooting depth is 14
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 6 to 8 inches. Surface
runoff is medium. The hazard of soil blowing is moderate
and that of water erosion is high.

In this complex, gullies and arroyos that range to more
than 30 feet in depth are evidence that there is a moder-
ate to high hazard of erosion. The soils are subject to
piping, and where grades are not stabilized, the hazards
of headcutting and sediment production are high.

The soils in this complex are mainly used for livestock
grazing. The present vegetation is creosotebush, and in
the river channel, is saltbush with some mesquite and
salt cedar. In conjunction with erosion control, proper
management of the vegetation is designed to increase
the production of sacaton, trichloris, cane beardgrass,
fourwing saltbush, and tobosa.

Grazing management that maintains the plant cover is
important. Developing water sources and building fences
are important in planning grazing systems. Erosion con-
trol structures are necessary in some areas. Seeding
adapted species of plants is needed.

Controlling grazing, developing water sources, control-
ling erosion, and leaving some brush for use as cover
help in managing wildlife habitat.

This complex is in capability subclass Vle.

24—Glendale-Gila association, frequently flooded.
This association is made up of nearly level soils on flood
plains above the San Simon Fan Structure and other
stabilized flood plains. Elevation ranges from 3,400 to
3,900 feet (fig. 10). Average annual precipitation is about
9 inches, average annual air temperature is about 65
degrees F, and average frost-free period is about 220
days. Slope is 0 to 2 percent.

This association is about 55 percent Glendale silty
clay loam and 30 percent Gila loam. The Glendale soil is
on the lower parts of flood plains, and the Gila soil is on
the higher parts of flood plains.

Included with these soils in mapping are small areas of
Hantz and Anthony soils, and a dark, fine textured soil is
included near San Simon Cienega.

The Glendale silty clay loam is very deep and well
drained. It formed in alluvium from mixed sources. Typi-
cally, the surface layer is pale brown silty clay loam
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about 2 inches thick. The underlying material to a depth
of 60 inches or more is stratified pale brown and very
pale brown silty clay loam and silt loam.

The Glendale soil has moderately slow permeability,
and available water capacity is high. Observed rooting
depth and potential rooting depth are 60 inches or more.
The water supplying capacity is 16 to 20 inches or more.
It consists of precipitation and of the runoff from up-
stream areas. Surface runoff is slow, and the hazard of
erosion is slight. This soil is subject to frequent flooding.

The Gila loam is very deep and well drained. It formed
in recent alluvium from mixed sources. Typically, the
surface layer is pale brown loam about 4 inches thick.
The underlying material to a depth of 60 inches or more
is pale brown loam that has thin strata of silt loam to fine
sandy loam.

The Gila soil has moderate permeability, and available
water capacity is high. Observed rooting depth and po-
tential rooting depth are 60 inches or more. The water
supplying capacity is 12 to 20 inches or more. It consists
of precipitation and of the runoff from adjacent areas.
Surface runoff is slow, and the hazard of erosion is
slight. This soil is subject to frequent flooding.

The soils in this association are used for livestock
grazing and wildlife habitat. The present vegetation on
both soils is tobosa, vine-mesquite, trichloris, mesquite,
and fourwing saltbush. Proper management of the vege-
tation is designed to increase the production of sacaton,
trichloris, cane beardgrass, fourwing saltbush, and
tobosa.

Grazing systems that include developing water and
building fences are beneficial. Another beneficial meas-
ure is brush management. Seeding of adapted species
of plants is needed.

Controlling grazing and developing sources of water
help in managing wildlife habitat.

This association is in capability subclass Viw.

25—Graham-Rock outcrop complex. This strongly
sloping to steep soit and Rock outcrop are on mountains
and hills. Elevation ranges from 3,500 to 5,500 feet.
Average annual precipitation is about 13 inches, average
annual air temperature is about 61 degrees F, and aver-
age frost-free period is about 200 days. Slope is domi-
nantly 15 to 30 percent but, in places, ranges from 9 to
45 percent.

Graham cobbly clay loam makes up about 65 percent
of this map unit, and Rock outcrop makes up 15 percent.
This soil and the Rock outcrop are intermingled with
Graham soils on side slopes between areas of Rock
outcrop.

Included with this unit in mapping are small areas of
Atascosa and Cave soils and talus slopes.

The Graham cobbly clay loam is shallow and well
drained. It formed in residuum from basalt and some
andesite. Typically, the surface layer is brown cobbly
clay loam about 2 inches thick. The subsoil is reddish
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brown gravelly clay about 11 inches thick. The substra-
tum is fractured basalt with lime accumulation about 4
inches thick. Hard basalt is at a depth of 17 inches.

Permeability is slow, and available water capacity is
low. Observed rooting depth is 13 inches, and potential
rooting depth is to bedrock. The water supplying capacity
is 8 to 10 inches. Surface runoff is slow. The hazards of
soi! blowing and water erosion are slight.

Rock outcrop is more than 90 percent exposed bed-
rock, mainly basalt and andesite. It provides conceal-
ment for wildlife.

This complex is used for livestock grazing, wildlife
habitat, and recreation. The present vegetation is tobosa,
catclaw, cacti, and perennial broomweed. Proper man-
agement of the vegetation is designed to increase the
production of black and sideoats gramas, cane beard-
grass, and Arizona cottontop.

Grazing management that maintains the plant cover is
desirable. Building fences, developing water sources,
and clearing trails are necessary to assist in distribution
of grazing. Cobbles on the surface limit the use of the
soil; however, the areas respond well if properly man-
aged grazing systems are used.

Controlling grazing and developing water sources help
in managing wildlife habitat.

The mountains in areas of this complex and the scat-
tered juniper have aesthetic appeal, especially if the
grass cover is good. Popular recreation activities are
rock collecting and hunting.

This complex is in capability subclass VIs.

26—Guest silty clay loam. This very deep and well
drained soil is on alluvial fans and flood plains. Elevation
ranges from 3,500 to 4,400 feet (fig. 11). This soil
formed in alluvium from mixed sources. Average annual
precipitation is about 8 inches, average annual air tem-
perature is about 64 degrees F, and average frost-free
period is about 220 days. Slope is less than 1 percent.
Guest soils make up about 85 percent of the map unit.
Included with this soil in mapping are small areas of
Pima silt loam, Vekol loam, and Hondale silty clay loam.
Typically, the upper part of the surface layer is dark
grayish brown silty clay loam about 7 inches thick, and
the lower part is dark grayish brown clay about 10 inches
thick. The underlying material is dark grayish brown silty
clay to a depth of about 40 inches, and below this to a
depth of 60 inches or more it is brown clay loam. Reac-
tion is moderately alkaline to strongly alkaline, and a few
gypsum crystals are below a depth of 26 inches in areas
where this soil is associated with Hondale soils.
Permeability is slow, and available water capacity is
high. Observed rooting depth on rangeland is 40 inches,
and potential rooting depth is 60 inches or more. The
water supplying capacity is 10 to 15 inches. It consists of
precipitation and of the runoff from adjacent areas. Sur-
face runoff is slow, and the hazard of erosion is slight.
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About half of the acreage of this soil is used for
livestock grazing. The present vegetation is tobosa, bush
muhly, and vine-mesquite. Proper management of vege-
tation is designed to increase the production of vine-
mesquite, tobosa, cane beardgrass, alkali sacaton, and
in some places, fourwing saltbush.

Grazing should be managed so that livestock will uti-
lize forage when it is most palatable. Building fences and
developing water sources are needed for grazing distri-
bution and proper range use.

About half of the acreage -of this soil is irrigated and
cropped. Grain sorghum, cotton, and barley are the main
crops. This soil is better suited to alkali-tolerant crops
than most other crops, but other crops can be grown if
management is good. A successful rotation system in-
cludes a soil-building crop. Soil structure and tilth can be
maintained and improved by returning crop residue and
by using minimum tillage. Irrigation should be managed
to-attain adequate penetration of water into the slowly
permeable subsoil.

Controlling grazing and leaving some brush for use as
cover help in managing rangeland wildlife habitat. Leav-
ing brush along field borders to provide cover helps in
managing openland wildlife habitat. Water impoundment
is required for wetland wildlife habitat.

This soil is in capability subclass Vs, dryland, and
capability unit 1lis-8, irrigated.

27—Guest and Hantz soils. This undifferentiated unit
is made up of soils on flood plains and in swales. Eleva-
tion ranges from 3,500 to 5,200 feet. Average annual
precipitation is about 13 inches, average annual air tem-
perature is about 63 degrees F, and average frost-free
period is about 220 days. Slope is 0 to 2 percent.

This map unit has about equal parts of Guest silty clay
and Hantz silt loam. A mapped area may consist of both
soils in variable percentages or of only one soil. The
Guest soil is mostly in the southern part of the survey
area, and the Hantz soil is in the northern part. The
Guest soil is dark colored, and the Hantz soil is light
colored.

Guest and Hantz soils make up about 90 percent of
this map unit. Included with these soils in mapping are
small areas of Pima and Glendale soils.

The Guest soil is very deep and well drained. It formed
in recent alluvium from mixed sources. Typically, the
upper part of the surface layer is dark grayish brown silty
clay about 7 inches thick, and the lower part is dark
grayish brown clay about 10 inches thick. The underlying
material is dark grayish brown silty clay to a depth of
about 40 inches. Below this is brown clay loam to a
depth of 60 inches or more.

The Guest soil has slow permeability, and available
water capacity is high. Observed rooting depth is 40
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 15 to 20 inches. It con-
sists of precipitation and of the runoff from adjacent



22

areas. Surface runoff is slow, and the hazard of erosion
is slight.

The Hantz soil is very deep and well drained. It formed
in recent alluvium from mixed sources. Typically, the
upper part of the surface layer is light brown silt loam
about 4 inches thick, and the lower part is light brown
silty clay loam about 3 inches thick. The underlying ma-
terial is light reddish brown or reddish brown silty clay
and clay to a depth of about 41 inches and pinkish gray
gravelly silt loam to a depth of 60 inches or more.

The Hantz soil has very slow permeability, and availa-
ble water capacity is high. Observed rooting depth is 35
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 14 to 20 inches. It con-
sists of precipitation and of the runoff from adjacent
areas. Surface runoff is slow, and the hazard of erosion
is slight.

The soils in this unit are used mainly for livestock
grazing. The present vegetation on the Guest soil is
tobosa, sideoats grama, and blue grama. Proper man-
agement of the vegetation is designed to increase the
production of vine-mesquite, sideoats and blue gramas,
and tobosa. The present vegetation on the Hantz soil is
tobosa, mesquite, and some creosotebush. Proper man-
agement of the vegetation is designed to increase the
production of vine-mesquite, cane beardgrass, tobosa,
and fourwing saltbush.

These soils are in long narrow areas and are difficult
to manage. Building fences and developing water
sources are needed for grazing distribution and proper
range use.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This map unit is in capability subclass Vls.

28—Hondale silty clay loam. This very deep and well
drained soil is on alluvial terraces. Elevation ranges from
3,500 to 4,000 feet (fig. 12). This soil formed in old
alluvium from mixed sources. Average annual precipita-
tion is about 8 inches, average annual air temperature is
about 64 degrees F, and average frost-free period is
about 220 days. Slope is 0 to 2 percent on rangeland
and 0 to 1 percent where the soil is cultivated.

Hondale soils make up about 85 percent of this map
unit. Included with this soil in mapping are small areas of
Vekol loam, Guest silty clay loam, and Glendale silty clay
loam.

Typically, the surface layer is about 12 inches thick.
The upper part of the surface layer is pale brown silty
clay loam, and the lower part is brown silt loam. The
subsoil is light brown or brown silty clay to a depth of
about 35 inches. The substratum is pinkish gray silty clay
loam and has a few fine crystals of gypsum to a depth of
60 inches or more. The subsoil and substratum are ex-
cessively high in lime. Reaction is moderately alkaline
and strongly alkaline.
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Permeability is very slow, and available water capacity
is high. Observed rooting depth on rangeland is 35
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 8 to 10 inches. Surface
runoff is slow, and the hazard of erosion is slight.

About half of the acreage of this soil is used for
livestock grazing. The present vegetation is burrograss,
alkali sacaton, fourwing saltbush, mesquite, and tobosa.
Proper management of the vegetation is designed to
increase the production of alkali sacaton, fourwing salit-
bush, and tobosa.

Grazing management that maintains the plant cover is
desirable. Grazing systems that include building fences
and developing water sources are needed to help in
distribution of grazing.

About half of the acreage of this soil is irrigated and
cultivated. Cotton, barley, grain sorghum, and alfalfa are
the main crops. This soil is better suited to alkali-tolerant
crops than most other crops. A successful rotation
system includes a soil-building crop. Organic matter can
be added by using crop residue and green manure
crops. Minimum tillage reduces compaction and main-
tains soil structure.

This soil is excessively limy and is affected by alkali.
Irrigation should be managed to attain adequate penetra-
tion of water into the very slowly permeable subsoil.

When growing grain sorghum, fruit trees, lawns, or
garden crops, applications of iron are necessary to main-
tain healthy plant growth.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This soil is in capability subclass Vls, dryland, and
capability unit IVs-9, irrigated.

29—Hondale complex. This complex is made up of
nearly level to gently sloping soils on alluvial terraces.
Elevation ranges from 3,500 to 4,000 feet. Average
annual precipitation is about 10 inches, average annual
air temperature is about 64 degrees F, and average
frost-free period is about 220 days. Slope is 0 to 3
percent.

These Hondale soils are very deep and well drained.
They formed in old alluvium from mixed sources. Hon-
dale silt loam, loam, and fine sandy loam are nearly
equal in extent, are intermingled, and make up about 75
percent of this map unit.

Included with these soils in mapping are smali areas of
Hantz, Glendale, and Dona Ana soils. Also included is a
soil that is similar to Cave soil but has lime fragments on
the surface and does not have a lime-cemented pan.

Typically, the surface layer of a Hondale soil is pale
brown or very pale brown loam, silt loam, or fine sandy
loam about 12 inches thick. The subsoil is light brown
silty clay loam and silty clay to a depth of about 35
inches. The substratum is pinkish gray silty clay loam
that has a few fine crystals of gypsum to a depth of 60
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inches or more. The subsoil and substratum are exces-
sively high in lime.

Permeability is very slow, and available water capacity
is high. Observed rooting depth is 35 inches, and poten-
tial rooting depth is 60 inches or more. The water supply-
ing capacity is 8 to 10 inches. Surface runoff is slow.
The hazard of erosion is slight, but some areas have
small subsidence cracks.

These Hondale soils are used mainly for livestock
grazing. The present vegetation is burrograss, alkali sa-
caton, fourwing saltbush, mesquite, and tobosa. Proper
management of the vegetation is designed to increase
the production of alkali sacaton, fourwing saltbush, and
tobosa.

Grazing management that maintains the plant cover is
desirable. Grazing systems that include building fences
and developing water sources are needed to help in
distribution of grazing.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This complex is in capability subclass Vis.

30—Kimbrough gravelly fine sandy loam. This shal-
low and well drained soil is on high alluvial fans. Eleva-
tion ranges from 4,400 to 5,400 feet (fig. 13). This soil
formed in old alluvium from limestone and some igneous
rock. Average annual precipitation is about 12 inches,
average annual air temperature is about 62 degrees F,
and average frost-free period is about 200 days. Slope is
0 to 5 percent. ’

Kimbrough gravelly fine sandy loam makes up about
70 percent of this map unit. Included with this soil in
mapping are 15 percent Kimbrough gravelly loam and 15
percent small areas of Santo Tomas, Comoro, and Eba
soils and a soil that is similar to this Kimbrough soil but
does not have the lime-cemented pan.

Typically, the upper part of the surface layer is brown
gravelly fine sandy loam 3 inches thick, and the lower
part is brown gravelly loam about 11 inches thick. A
white, lime-cemented pan is at a depth of about 14
inches.

Permeability is moderate above the pan, and available
water capacity is low. Observed rooting depth is 14
inches, and potential rooting depth is to the pan. The
water supplying capacity is 9 to 11 inches. Surface runoff
is slow to medium. The hazards of soil blowing and
water erosion are slight.

This soil is used mainly for livestock grazing. The pres-
ent vegetation is creosotebush, mariola, bush muhly, and
fluffgrass. Proper management of the vegetation is de-
signed to increase the production of black grama, bush
muhly, and plains bristlegrass. In some areas of higher
rainfall, the present vegetation is grama grasses, winter-
fat, and cane beardgrass. Proper management of the
vegetation is designed to increase the production of si-
deoats, black, blue, and hairy gramas; cane beardgrass;
Arizona cottontop; and plains bristlegrass.
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Grazing management that maintains the plant cover is
desirable. Grazing systems that include building fences
and developing water sources are needed to help in
distribution of grazing.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This soil is in capability subclass Vis.

31—Mabray-Rock outcrop complex. This complex is
made up of a moderately steep to very steep soil and
Rock outcrop on mountains and hills. Elevation ranges
from 4,000 to 6,000 feet (fig. 14.). Average annual pre-
cipitation is 14 inches, average annual air temperature is
about 60 degress F, and average frost-free period is
about 190 days. Slope is dominantly 15 to 45 percent
but, in places, ranges to 70 percent.

Mabray very gravelly loam makes up about 65 percent
of this map unit, and Rock outcrop makes up 25 percent.
The Mabray soil and the Rock outcrop are intermingled.
The soil is on side slopes between the outcrops of rock.
Included with this complex in mapping are small areas of
Kimbrough and Santo Tomas soils.

The Mabray very gravelly loam is shallow and well
drained. It formed in residuum from limestone. Typically,
the surface layer is brown very gravelly loam about 12
inches thick. Underlying this is about 3 inches of black
fractured limestone. Hard limestone is at a depth of 15
inches.

Permeability is moderate above the bedrock, and avail-
able water capacity is low. Observed rooting depth is 12
inches, and potential rooting depth is to bedrock. The
water supplying capacity is 9 to 11 inches. Surface runoff
is medium to rapid. The hazard of soil blowing is slight
and that of water erosion is moderate.

Rock outcrop is more than 90 percent exposed bed-
rock, mainly limestone. It provides concealment for wild-
life.

This complex is used for livestock grazing, wildlife
habitat, and recreation. The present vegetation is grama
grasses, beargrass, ocotillo, and agave and at the higher
elevations, juniper. Proper management of the vegetation
is designed to increase the production of sideoats
grama, black grama, cane beardgrass, and plains bristle-
grass.

Grazing management that maintains the plant cover is
desirable. Grazing systems that include building fences,
clearing trails, and developing water sources are neces-
sary to help in distribution of grazing.

Controlling grazing and developing water sources in
adjacent areas help in managing wildlife habitat.

The mountains in areas of this complex have gray to
black Rock outcrop and a variety of vegetation including
cacti, shrubs, and grass. Popular recreation activities in-
clude wildlife observation, hiking, and hunting.

This complex is in capability subclass Vlis.
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32—Mokiak-Faraway-Rock outcrop complex. These
moderately steep to very steep soils and Rock outcrop
are on mountains. Elevation ranges from 5,200 to 7,500
feet (fig. 15). Average annual precipitation is 16 inches,
average annual air temperature is about 54 degrees F,
and average frost-free period is about 160 days. Siope
dominantly is 30 to 60 percent, but in places, ranges
from 15 to 70 percent.

Mokiak cobbly sandy loam makes up about 50 percent
of this map unit, Faraway very cobbly loam makes up 20
percent, and Rock outcrop makes up 15 percent. These
soils and the Rock outcrop are intermingled with moder-
ately steep to steep Mokiak soils between outcrops of
granite and related rocks. The Faraway soil is steep to
very steep, higher, and between outcrops of andesite or
rhyolite.

Included with these soils in mapping are areas of grav-
elly and stony Mokiak soils, small areas of colluvial soils
that are deeper than 40 inches, and shallow soils over
fractured and tilted limestone.

The Mokiak cobbly sandy clay loam is moderately
deep and well drained. It formed in residuum from gran-
ite and related rocks. Typically, the surface layer is dark
grayish brown cobbly sandy clay loam about 4 inches
thick. The subsoil is brown very gravelly sandy clay loam
to a depth of 26 inches. The substratum to a depth of 30
inches is yellowish brown and light gray weathered gran-
ite that has clay films along the fractures. Below this is
hard yellowish brown and light gray granite.

The Mokiak soil has moderate permeability above the
bedrock, and available water capacity is low. Observed
rooting depth is 26 inches, and potential rooting depth is
to bedrock. The water supplying capacity is 12 to 14
inches. Surface runoff is medium. The hazard of soil
blowing is slight and that of water erosion is moderate.

The Faraway very cobbly loam is shallow and well
drained. It formed in residuum from rhyolite, andesite,
and related rocks. Typically, the surface layer is grayish
brown very cobbly loam about 10 inches thick. The un-
derlying material is light gray fractured rhyolite to a depth
of 18 inches. Below this is hard rhyolite.

The Faraway soil has moderate permeability above the
bedrock, and available water capacity is low. Observed
rooting depth is 10 inches, and potential rooting depth is
to bedrock. The water supplying capacity is 12 to 14
inches. Surface runoff is medium to rapid. The hazard of
soil blowing is slight and that of water erosion is moder-
ate.

Rock outcrop is more than 90 percent exposed bed-
rock, mainly granite and rhyolite. It provides concealment
for wildlife and is used mainly for wildlife habitat and
recreation.

The soils in this complex are used mainly for grazing,
wildlife habitat, and recreation. The present vegetation
on the Mokiak soil is sideoats grama, cane beardgrass,
beargrass, mesquite, yucca, oak, juniper, and mountain-
mahogany. Proper management of the vegetation is de-
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signed to increase the production of sideoats, blue, and
hairy gramas; cane beardgrass; and Arizona cottontop.
The present vegetation on the Faraway soil is black
grama, plains lovegrass, juniper, and oak. Proper man-
agement of the vegetation is designed to increase the
production of black grama, sideoats grama, plains love-
grass, and cane beardgrass.

Grazing management that maintains a mixed cover of
dominantly grass and some brush is desirable. Livestock
use the accessible parts of the area, and small rills may
develop along trails. Developing water sources and build-
ing fences are important in grazing systems. Limited
numbers of potholes, springs, and seeps are present in
this complex.

Controlling grazing helps in managing wildlife habitat.

This unit, with its rugged appearance and variety of
rocks and vegetation, provides aesthetic appeal. Popular
recreation activities are rock hunting, hiking, wildlife ob-
servation, and hunting. Several old inactive mines are in
areas of these soils, and some interest and exploration
for minerals are continuous.

This complex is in capability subclass Vlls.

33—Pima-Grabe silt loams. These nearly level soils
are on flood plains and alluvial fans. Elevation ranges
from 3,400 to 4,000 feet. Average annual precipitation is
about 10 inches, average annual air temperature is about
65 degrees F, and average frost-free period is about 220
days. Slope is 0 to 3 percent on rangeland and 0 to 1
percent where the soil is cultivated.

Pima silt loam makes up 65 percent of this map unit,
and Grabe silt loam makes up 20 percent. These soils
are intermingled with the Pima soils on the lower parts of
flood plains and with the Grabe soils on low terraces
between drainageways. Included with these soils in map-
ping are small areas of Comoro sandy loam, Tubac
sandy clay loam, Bucklebar fine sandy loam, Dona Ana
fine sandy loam, and Hondale silty clay loam.

The Pima silt loam is very deep and well drained. It
formed in recent alluvium from mixed sources. Typically,
the surface layer is brown silt loam about 31 inches
thick. The underlying materia! is silty clay loam to a
depth of 60 inches or more.

The Pima soil has moderately slow permeability, and
available water capacity is high. Observed rooting depth
on rangeland is 28 inches, and potential rooting depth is
60 inches or more. The water supplying capacity is 12 to
16 inches. It consists of precipitation and of the runoff
from adjacent areas. Surface runoff is slow, and the
hazard of erosion is slight. Floodwater is diverted from
areas that are used for cropland. The areas in native
rangeland receive occasional flooding.

The Grabe silt foam is very deep and well drained. It
formed in recent alluvium from mixed sources. Typically,
the surface layer is brown silt loam about 24 inches
thick. The underlying material is pale brown and brown
loam to a depth of 60 inches or more.
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The Grabe soil has moderate permeability, and availa-
ble water capacity is high. Observed rooting depth on
rangeland is 38 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is 10 to 12
inches. Surface runoff is slow to medium, and the hazard
of erosion is slight.

About 70 percent of the acreage of these soils is used
for livestock grazing. The present vegetation is mesquite,
tobosa, catclaw, perennial broomweed, and fourwing
saltbush. Proper management of the vegetation is de-
signed to increase the production of sacaton, sideoats
grama, trichloris, cane beardgrass, and tobosa.

Developing water sources and building fences are
needed to help in distribution of grazing for proper range
use. Management of the brush, pitting, and seeding on
deteriorated range are also beneficial.

About 30 percent of the acreage of this map unit is
irrigated and cropped. Cotton, grain sorghum, and alfalfa
are the main crops grown. A few small orchards are on
Pima silt loam. The soils in this unit are well suited to the
crops commonly grown in the survey area and to other
specialty crops.

A successful rotation includes a soil-building crop. Or-
ganic matter can be added by returning crop residue and
using green-manure crops. Minimum tillage maintains soil
structure and avoids compaction.

The Pima soil is less permeable than the Grabe soil,
and this is a factor in the design of irrigation systems.

Controlling grazing and leaving some brush for use as
cover help in managing wildlife habitat. Leaving brush
along field borders to provide cover helps in managing
openland wildlife habitat. A significant amount of water
development is required for wetland wildlife habitat.

This map unit is in capability subclass Vic, dryland,
and capability unit I-1, irrigated.

34—Pima-Grabe association. This association is
made up of nearly level to gently sloping soils on flood
plains and alluvial fans. Elevation ranges from 3,500 to
5,200 feet (fig. 16). Average annual precipitation is about
12 to 14 inches. Average annual air temperature is about
64 degrees F, and average frost-free period is about 210
days. Slope is 0 to 3 percent.

This association is about 55 percent Pima silt loam
and 25 percent Grabe gravelly loam. The Pima soil is on
the flood plains, and the Grabe soil is on the fans.
Included with these soils in mapping are small areas of
Comoro, Santo Tomas, and Tubac soils.

The Pima silt loam is very deep and well drained. It
formed in recent alluvium from mixed sources. Typically,
the surface layer is brown silt loam about 8 inches thick.
The underlying material to a depth of 60 inches or more
is stratified brown silt loam and silty clay loam.

The Pima soil has moderately slow permeability, and
available water capacity is high. Observed rooting depth
is 60 inches or more. The water supplying capacity is 12
to 16 inches. 1t consists of precipitation and of the runoff
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from adjacent areas. Surface runoff is slow, and the
hazard of erosion is slight. This soil is subject to frequent
flooding.

The Grabe gravelly loam is very deep and well
drained. It formed in recent alluvium from mixed sources.
Typically, the surface layer is brown gravelly loam about
5 inches thick. The underlying material to a depth of 40
inches is brown gravelly loam, and below this to a depth
of 60 inches or more it is yellowish brown gravelly loamy
sand.

The Grabe soil has moderate permeability, and availa-
ble water capacity is moderate to high. Observed rooting
depth is 38 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is 8 to 12
inches. Surface runoff is medium to slow, and the hazard
of erosion is slight. This soil is subject to frequent flood-
ing.

The soils in this association are mainly used for live-
stock grazing. The present vegetation on the Pima soil is
sacaton and mesquite. Proper management of the vege-
tation is designed to increase the production of sacaton,
sideoats grama, and vine-mesquite. The present vegeta-
tion in included areas of lower rainfall is tobosa, mes-
quite, and catclaw. Proper management of the vegeta-
tion is designed to increase the production of sacaton,
sideoats grama, trichloris, cane beardgrass, and tobosa.
The present vegetation on the Grabe soil is grama
grasses and cane beardgrass. Proper management of
the vegetation is designed to increase the production of
sideoats, black, and blue gramas and cane beardgrass.
The present vegetation on included areas of lower rain-
fall is yucca, perennial broomweed, catclaw, mesquite,
and Mormon-tea. Proper managment of the vegetation is
designed to increase the production of black grama,
bush muhly, and plains bristlegrass.

Grazing management that maintains the plant cover is
desirable. Developing water sources and building fences
are necessary for grazing distribution. Other beneficial
practices are management of the brush, pitting, and
seeding of deteriorated range.

Controlling grazing, developing water sources, and
leaving some brush for use as cover help in managing
wildlife habitat.

This association is in capability subclass Viw.

35—Pridham slity clay loam. This very deep and
somewhat poorly drained soil is on valley plains. Eleva-
tion ranges from 4,600 to 4,700 feet. This soil formed in
old alluvium from mixed sources. Average annual precipi-
tation is 13 inches, average annual air temperature is
about 62 degrees F, and average frost-free period is
about 210 days. Slope is 0 to 2 percent.

Pridham silty clay loam makes up 95 percent of this
map unit. Included with this soil in mapping are small
areas of Comoro and Tubac soils. Also included are
seep areas that have as much as 4 inches of water on
the surface.
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Typically, the surface layer is gray silty clay loam about
1 inch thick. The subsoil is gray and light brownish gray
silty clay to a depth of 29 inches. The substratum is
mottled pale yellow, grayish brown, and light brownish
gray clay to a depth of 60 inches or more. Surface gravel
is present in local areas.

Permeability is slow, and available water capacity is
high. Observed rooting depth is 29 inches, and potential
rooting depth is 60 inches or more. The water supplying
capacity is 16 to 20 inches from precipitation and seeps.
Surface runoff is slow, and the hazard of erosion is
slight. This soil is subject to occasional flooding for brief
periods.

The Pridham soil is used mainly for livestock grazing.
The present vegetation is tobosa, alkali sacaton,
burroweed, and mesquite. Proper management of the
vegetation is designed to increase the production of blue
and hairy grama, alkali sacaton, and tobosa.

Grazing management that maintains the plant cover is
desirable. Building fences and developing water sources
are needed for grazing distribution.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This soil is in capability subclass Viw.

36—Santo Tomas solls. This undifferentiated group is
made up of nearly level to moderately sloping soils on
high alluvial fans. Elevation ranges from 3,600 to 5,200
feet (fig. 17). Average annual precipitation is about 13
inches, average annual air temperature is about 63 de-
grees F, and average frost-free period is about 200 days.
Slope is dominantly 2 to 6 percent, but in places, ranges
to 8 percent. '

The Santo Tomas soils are very deep and well
drained. They formed in recent gravelly alluvium from
mixed sources. Santo Tomas cobbly fine sandy loam
and Santo Tomas very gravelly loam are about equal in
extent and make up 65 percent of the mapping unit.
Included with these soils in mapping are small areas of
Arizo, Comoro, White House, and Eba soils.

Typically, the upper part of the surface layer of a
Santo Tomas soil is grayish brown cobbly fine sandy
loam or very gravelly loam about 2 inches thick. The
lower part of the surface layer is brown gravelly loam
and dark grayish brown very gravelly fine sandy loam
about 34 inches thick. The underlying material is grayish
brown very gravelly fine sandy loam to a depth of 60
inches or more.

Permeability is moderate, and available water capacity
is moderately low. Observed rooting depth and potential
rooting depth are 60 inches or more. The water supply-
ing capacity is about 14 to 16 inches from rainfall and
from runoff of adjacent areas. Surface runoff is medium
except following a high intensity thundershower. The
hazard of soil blowing is slight, and that of water erosion
is slight to moderate. These soils are subject to rare
flooding.

SOIL SURVEY

The soils in this unit are used for livestock grazing,
wildlife habitat, and construction material. The vegetation
varies, but includes sideoats grama, sacaton, plains love-
grass, Arizona cottontop, green spangletop, Apache
plume, desert willow, and desert broom, and at higher
elevations includes oak, sycamore, and Arizona walnut
trees.

Grazing management that maintains the plant cover is
desirable. Building fences and developing water sources
are necessary for distribution of grazing. Management of
the brush and seeding are needed in areas that have
deteriorated.

Controlling grazing and developing water sources help
in managing wildlife habitat.

In the survey area, Santo Tomas soils are better than
most other soils as a source of gravel and sand.

This map unit is in capability subclass Vle.

37—Signal gravelly loam. This very deep and well
drained soil is on high dissected alluvial fans. Elevation
ranges from 4,000 to 5,500 feet. This soil formed in old
alluvium from mixed sources. Average annual precipita-
tion is about 14 inches, average annual air temperature
is about 62 degrees F, and average frost-free period is
about 200 days. Slope is dominantly 5 to 15 percent, but
in places it ranges from 2 to 30 percent.

Signal gravelly loam makes up 65 percent of this map
unit. Included with this soil in mapping is 10 percent
Signal cobbly loam; small areas of White House, Santo
Tomas, Comoro, Grabe, and Pima soils; soils that are
similar to this Signal soil but have less gravel in the
subsoil; and localized areas of eroded soil in which the
limy substratum is exposed.

Typically, the surface layer is dark grayish brown grav-
elly loam about 2 inches thick. The subsoil is dark brown
very gravelly clay loam, reddish brown very gravelly clay,
and reddish brown very gravelly sandy clay to a depth of
about 32 inches. The substratum is brown and pink very
gravelly sandy loam and strong brown very gravelly
loamy sand to a depth of 60 inches or more.

Permeability is slow, and available water capacity is
moderate. Observed rooting depth is 22 inches, and po-
tential rooting depth is 60 inches or more. The water
supplying capacity is 8 to 12 inches. Surface runoff is
medium. The hazard of soil blowing is slight and that of
water erosion is moderate.

This soil is used mainly for livestock grazing and wild-
life habitat. The present vegetation is tobosa, catclaw,
mesquite, grama grasses, and perennial broomweed.
Proper management of the vegetation is designed to
increase the production of sideoats and black grama,
cane beardgrass, and bush muhly.

Grazing management that maintains the plant cover is
important. Grazing systems that include building fences
and developing water sources are needed for distribution
of grazing.
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Controlling grazing, developing water sources, and
leaving some brush in associated drainageways for use
as cover help in managing wildlife habitat.

This soil is in capability subclass Vle.

38—Sonoita gravelly sandy loam. This very deep
and well drained soil is on alluvial fans and terraces.
Elevation ranges from 3,200 to 5,000 feet. This soil
formed in old alluvium from acid igneous rock and some
limestone. Average annual precipitation is about 10 to 13
inches, mean annual air temperature is about 64 degrees
F, and frost-free period is about 220 days. Slope is 0 to
5 percent.

Sonoita gravelly sandy loam makes up 75 percent of
this map unit. Included with this soil in mapping are
Sonoita sandy loam and small areas of Continental,
Tubac, Comoro, and Gila soils. Included soils make up
25 percent of the map unit.

Typically, the surface layer is light reddish brown grav-
elly sandy loam about 3 inches thick. The subsoil is
reddish brown and brown gravelly sandy loam to a depth
of about 33 inches. The substratum is light reddish
brown fine sandy loam about 10 inches thick over red-
dish brown and yellowish red gravelly sandy clay loam to
a depth of 60 inches or more.

Permeability is moderately rapid, and available water
capacity is moderate. Observed rooting depth is 33
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 7 to 11 inches. Surface
runoff is medium to slow. The hazard of soil blowing is
moderate and that of water erosion is moderate to slight,
depending on slope.

This soil is used mainly for livestock grazing. The pres-
ent vegetation is mesquite, perennial broomweed,
Mormon-tea, burroweed, and cholla. Proper management
of the vegetation is designed to increase the production
of bush muhly, Arizona cottontop, and plains bristlegrass.
In areas of high rainfall, the present vegetation is mes-
quite, fluffgrass, cane beardgrass, and some gramas.
Proper management of the vegetation is designed to
increase the production of black grama, cane beard-
grass, and Arizona cottontop.

Grazing management that maintains the plant cover is
desirable. Building fences and developing water sources
are needed for distribution of grazing. Management of
the brush helps overcome deteriorated range. This soil is
favorable for seeding adapted species.

Controlling grazing, developing water sources, and
leaving some brush in the larger drainageways for use as
cover and food help in managing wildlife habitat.

This soil is in capability subclass Vle.

39—Sonoita fine sandy loam. This very deep and
well drained soil is on alluvial terraces. Elevation ranges
from 3,500 to 4,200 feet (fig. 18). This soil formed in old
alluvium from mixed sources. Average annual precipita-
tion is about 10 inches, average annual air temperature
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is about 65 degrees F, and average frost-free period is
about 220 days. Slope is 0 to 5 percent on rangeland
and 0 to 2 percent where the soil is cultivated.

Sonoita fine sandy loam makes up 85 percent of this
map unit. Included with this soil in mapping are small
areas of Bucklebar fine sandy loam and Tubac sandy
clay loam.

Typically, the surface layer is light brown fine sandy
loam about 5 inches thick. The subsoil is reddish brown
sandy loam and light reddish brown gravelly sandy loam
to a depth of 36 inches. The substratum is reddish
brown gravelly sandy loam to a depth of 60 inches or
more. Localized areas have a surface layer of sandy
loam, loamy sand, or gravelly sandy loam.

Permeability is moderately rapid, and available water
capacity is moderate. Observed rooting depth on range-
land is 33 inches, and potential rooting depth is 60
inches or more. The water supplying capacity is 7 to 9
inches. Surface runoff is siow. The hazard of soil blowing
is moderate and that of water erosion is slight in irrigated
areas and moderate on rangeland.

About 60 percent of the acreage of this soil is used for
livestock grazing. The present vegetation is mesquite,
yucca, catclaw, Mormon-tea, perennial broomweed, and
burroweed. Proper management of the vegetation is de-
signed to increase the production of bush muhly, Arizona
cottontop, black grama, and plains bristlegrass.

Grazing management that maintains the plant cover is
desirable. Soil blowing is a hazard, and the surface of
this soil is hummocky because of deposition of windb-
lown material around the base of shrubs. Building
fences, and developing water sources are needed for
distribution of grazing. Management of the brush helps
overcome deteriorated range. This soil is favorable for
seeding adapted species.

About 40 percent of the acreage of this soil is irrigated
and cropped. Grain sorghum, cotton, and alfalfa are the
main crops. This soil is suited to most crops commonly
grown in the survey area.

A successful rotation includes a soil-building crop. Or-
ganic matter can be added and soil blowing can be
reduced by returning crop residue and using green-
manure crops. Using minimum tillage and variable depths
of plowing help to avoid forming a plowpan. Special
attention to intervals between irrigations and amounts of
water applied is important.

Controlling grazing, developing water sources, and
leaving some brush for use as cover help in managing
rangeland wildlife habitat. Leaving some brush along
field borders to provide cover helps in managing open-
land wildlife habitat.

This soil is in capability subclass Vle, dryland, and
capability unit lls-7, irrigated.

40—Tres Hermanos gravelly loam. This very deep
and well drained soil is on alluvial terraces. Elevation
ranges from 3,100 to 5,000 feet (fig. 19). This soil
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formed in old alluvium from dominantly basic igneous
rock. Average annual precipitation is about 10 inches,
average annual air temperature is about 64 degrees F,
and average frost-free period is about 220 days. Slope
dominantly is 0 to 3 percent but ranges to 30 percent on
breaks.

Tres Hermanos gravelly loam makes up 65 percent of
this map unit. Included with this soil in mapping are small
areas of Artesia, Cave, Dona Ana, Eba, and Arizo soils
and Calciorthids and Torriorthents, eroded, on the
breaks.

Typically, the surface layer is pink gravelly loam about
3 inches thick. The subsoil is reddish brown gravelly clay
loam and gravelly loam to a depth of about 19 inches.
The substratum is excessively limy, pink and light reddish
brown gravelly loam and pink gravelly fine sandy loam to
a depth of 60 inches or more (fig. 20).

Permeability is moderately siow, and available water
capacity is moderate. Observed rooting depth is 19
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 6 to 8 inches. Surface
runoff is medium, and the hazard of erosion is slight.

This soil is used mainly for livestock grazing. The pres-
ent vegetation is creosotebush, bush muhly, and annu-
als. Proper management of the vegetation is designed to
increase the production of bush muhly and desirable
annuals.

Grazing management that maintains the plant cover is
desirable. Grazing systems that include building fences
and developing water sources are needed for distribution
of grazing.

Controlling grazing and developing water sources help
in managing wildlife habitat.

This soil is in capability subclass Vlle.

41—Tubac sandy clay loam, 0 to 2 percent slopes.
This very deep and well drained soil is on alluvial ter-
races. It formed in old alluvium from mixed sources.
Average annual precipitation is about 10 inches, average
annual air temperature is about 65 degrees F, and aver-
age frost-free period is about 220 days. Slope is 0 to 1
percent in cuitivated areas and 0 to 2 percent on native
rangeland.

Tubac sandy clay loam makes up 85 percent of this
map unit. Included with this soil in mapping.are small
areas of Bucklebar fine sandy loam, Sonoita fine sandy
loam, Dona Ana fine sandy loam, and Pima silt loam.

Tubac sandy clay loam is very deep and well drained.
It formed in old alluvium from acid igneous rock. Typical-
ly, the surface layer is brown sandy clay loam about 10
inches thick. The subsurface layer is light brown gravelly
loam about 2 inches thick. The subsoil to a depth of 36
inches is reddish brown clay, and below this to a depth
of 60 inches or more it is reddish yellow clay loam.

Permeability is slow and the available water capacity is
high. Observed rooting depth is 25 inches on rangeland
and potential rooting depth is 60 inches or more. The
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water supplying capacity is commonly 8 to 10 inches, but
the water supplying capacity can be 12 t0 15 inches in
areas that receive runoff. Surface runoff is slow to
medium. The hazards of soil blowing and water erosion
are slight.

About 70 percent of the acreage of this soil is irrigated
and cropped. Cotton, grain sorghum, and small grain are
the main crops. This soil is suited to most crops com-
monly grown in the survey area.

A successful rotation includes a soil-building crop. Or-
ganic matter can be added by returning crop residue and
using green-manure crops. Minimum tillage maintains
tilth. Care must be used in irrigating to attain adequate
penetration of water into the slowly permeable subsoil.

About 30 percent of the acreage of this soil is used for
livestock grazing. The present vegetation is tobosa, mes-
quite, and burroweed. Proper management of the vege-
tation is designed to increase the production of black
grama, bush muhly, sideoats grama, and plains love-
grass.

Grazing management that maintains the plant cover is
desirable. Livestock prefer areas of this soil. Developing
water and building fences are important in planning graz-
ing systems. Management of the brush, pitting, and
seeding help improve deteriorated range.

Leaving some brush along field borders to provide
cover helps in managing openland wildlife habitat. Con-
trolling grazing, developing water sources, and leaving
some brush for use as cover help in managing rangeland
wildlife habitat.

This soil is in capability unit Ills-8, irrigated, and capa-
bility subclass Vls, dryland.

42—Tubac soils, 0 to 5 percent slopes. This undif-
ferentiated group is made up of nearly level to gently
sloping soils on alluvial fans and terraces. Elevation
ranges from 3,600 to 5,200 feet. Average annual precipi-
tation is about 10 to 13 inches, average annual air tem-
perature is about 63 degrees F, and average frost-free
period is about 210 days. Slope is 0 to 5 percent.

Tubac gravelly loam and Tubac gravelly sandy loam
are nearly equal in extent and make up 75 percent of
this map unit. Included with these soils in mapping are
small areas of White House, Forrest, Bucklebar, Comoro,
Pima, and Grabe soils.

The Tubac soils are very deep and well drained. They
formed in old alluvium from mixed sources. Typically, the
surface layer is light reddish brown gravelly loam about 4
inches thick or gravelly sandy loam about 3 inches thick.
The subsurface layer is light brown gravelly loam about 3
inches thick. The upper part of the subsoil is reddish
brown clay to a depth of 40 inches. The lower part of the
subsoil is reddish yellow clay loam to a depth of 60
inches or more.

Permeability is slow, and available water capacity is
high. Observed rooting depth is 25 inches, and potential
rooting depth is 60 inches or more. The water supplying
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capacity is 7 to 10 inches. Surface runoff is medium. The
hazard of soil blowing is slight and that of water erosion
is slight to moderate, depending on slope.

These soils are mainly used for livestock grazing. The
present vegetation is mesquite, perennial brocomweed,
tobosa, and burroweed. Proper management of the
vegetation is designed to increase the production of
black grama, bush muhly, sideoats grama, and plains
bristlegrass. In the included areas of higher rainfall the
present vegetation is catclaw, tobosa, grama grasses,
and cane beardgrass. Proper management of the vege-
tation is designed to increase the production of sideoats,
black, blue, and hairy gramas; cane beardgrass; and
Arizona cottontop.

Grazing management that maintains the plant cover is
desirable. Livestock prefer areas of these soils. Develop-
ing water sources and building fences are important in
planning grazing systems. Management of the brush, pit-
ting, and seeding help improve deteriorated range.

Controlling grazing, developing water sources, and
leaving some brush in associated swales and drain-
ageways for use as cover help in managing wildlife habi-
tat.

This map unit is in capability subclass Vle.

43—Tubac-Sonoita complex. These nearly level to
gently sloping soils are on alluvial terraces and fans that
extend from the Dos Cabezas Mountains. Elevation
ranges from 3,500 to 4,800 feet (fig. 21). Average annual
precipitation is about 10 inches, average annual air tem-
perature is about 64 degrees F, and average frost-free
period is about 220 days. Slope is 0 to 3 percent.

Tubac sandy loam makes up about 40 percent of this
map unit, and Sonoita sandy loam makes up about 35
percent. These soils are intermingled with the nearly
level Tubac sandy loam on terraces and fans and the
gently sloping Sonoita sandy loam on ridges and inter-
fluves. Included with these soils in mapping are 15 per-
cent Bucklebar fine sandy loam and 10 percent small
areas of Comoro, Grabe, Glendale, and Gila soils.

The Tubac sandy loam is very deep and well drained.
it formed in old alluvium from dominantly acid igneous
rock. Typically, the surface layer is light brown sandy
loam about 6 inches thick. The subsurface layer is light
brown gravelly loam about 2 inches thick. The upper part
of the subsoil is reddish brown clay to a depth of 38
inches. The lower part of the subsoil is reddish yellow
and reddish brown clay loam to a depth of 60 inches or
more.

The Tubac soil has slow permeability, and available
water capacity is high. Observed rooting depth is 25
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 7 to 10 inches. Surface
runoff is medium. The hazards of soil blowing and water
erosion are moderate.

The Sonoita sandy loam is very deep and well drained.
It formed in old alluvium from dominantly acid igneous
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rock. Typically, the surface layer is light reddish brown
sandy loam about 4 inches thick. The subsoil is reddish
brown or brown sandy loam or gravelly sandy loam to a
depth of about 34 inches. The substratum is light reddish
brown fine sandy loam or gravelly sandy clay loam to a
depth of 50 inches or more.

The Sonoita soil has moderately rapid permeability,
and available water capacity is moderate. Observed root-
ing depth is 36 inches, and potential rooting depth is 50
inches or more. The water supplying capacity is 7 to 10
inches. Surface runoff is slow to medium. The hazard of
soil blowing is moderate and that of water erosion is
slight.

The soils in this complex are mainly used for livestock
grazing. The present vegetation is similar on both soils
because of the thick sandy loam surface layer. The pres-
ent vegetation is mesquite, Mormon-tea, yucca, and pe-
rennial broomweed. Proper management of the vegeta-
tion is designed to increase the production of black
grama, cane beardgrass, and plains bristlegrass. In the
areas of higher rainfall, the present vegetation is mes-
quite, burroweed, and grama grasses. Proper manage-
ment of the vegetation is designed to increase the pro-
duction of sideoats, black, and blue gramas and cane
beardgrass.

Grazing management that maintains the plant cover is
desirable. Soil blowing is a hazard, and the surface is
hummocky because of windblown material deposited
around the base of shrubs. Building fences and develop-
ing water sources are needed for distribution of grazing.
Management of the brush and seeding help overcome
deteriorated range.

Controlling grazing, developing water sources on the
Tubac soil, and leaving some brush along drainageways
for use as cover help in managing wildlife habitat.

This complex is in capability subclass Vle.

44—Vekol loam. This very deep and well drained soil
is on alluvial terraces. Elevation ranges from 3,500 to
4,000 feet. This soil formed in old alluvium. Average
annual precipitation is about 8 inches, average annual
temperature is about 62 degrees F, and average frost-
free period is about 210 days. Slope is 0 to 1 percent in
cuitivated areas and from 0 to 2 percent on rangeland.

Vekol loam makes up 85 percent of this map unit.
Inciuded with this soil in mapping are small areas of
Hondale silty clay loam, Guest silty clay loam, and Pima
silt loam.

Vekol loam is very deep and well drained. It formed in
old alluvium derived from a variety of rock materials.
Typically, the surface layer is brown loam 10 inches
thick. The subsoil is reddish brown and light reddish
brown clay loam and reddish brown clay to a depth of
about 47 inches. The substratum is brown gravelly sandy
clay loam to a depth of 54 inches or more.

Permeability is slow, and available water capacity is
high. Observed rooting depth on rangeland is 23 inches,
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and potential rooting depth is 54 inches or more. The
water supplying capacity is 7 to 9 inches. Surface runoff
is slow, and the hazard of erosion is slight.

About 70 percent of the acreage of this soil is irrigated
and cropped. Cotton, grain sorghum, and alfalfa are the
main crops. This soil is well suited to the crops common-
ly grown in the survey area.

A successful cropping system needs to include a soil-
building crop. Organic matter can be added by returning
a crop residue and using green-manure crops. Minimum
tillage and variable depth of tillage help to maintain soil
structure and avoid forming a plowpan. Care must be
used in irrigating to attain adequate penetration of water
into the slowly permeable subsoil.

About 30 percent of the acreage of this soil is used for
livestock grazing. The present vegetation is creosote-
bush, mesquite, fourwing saltbush, and bush muhly.
Proper management of the vegetation is designed to
increase the production of bush muhly, black grama, and
plains bristlegrass and, in some places, fourwing salt-
bush.

Grazing management that maintains piant cover is de-
sirable. Developing water sources and building fences
are important in grazing systems. Management of the
brush, pitting, and seeding help improve deteriorated
range.

Leaving some brush along field borders to provide
cover helps in managing openland wildlife ‘habitat. Con-
trolling grazing, developing water sources, and leaving
some brush for use as cover help in managing rangeland
wildlife habitat.

This soil is in capability unit lils-8, irrigated, and capa-
bility subclass Vls, dryland.

45—White House-Forrest association. This associ-
ation is made up of nearly level to gently sloping soils on
alluvial fans and terraces. Elevation ranges from 4,700 to
5,300 feet (fig. 22). Average annual precipitation is about
14 inches, average annual air temperature is about 62
degrees F, and average frost-free period is about 200
days. Slope is 0 to 5 percent.

This association is about 45 percent White House
gravelly foam and 30 percent Forrest sandy loam. The
White House soil is high on the fans, and the Forrest soil
is low on the fans and along drainageways. Included with
these soils in mapping are small areas of Santo Tomas,
Comoro, Pima, Grabe, and Guest soils.

The White House gravelly loam is very deep and well
drained. it formed in old alluvium from dominantly ig-
neous rock and some limestone. Typically, the surface
layer is brown gravelly loam about 2 inches thick. The
upper part of the subsoil is reddish brown and yellowish
red clay to a depth of about 28 inches. The lower part of
the subsoil is yellowish red gravelly clay to a depth of 60
inches or more.

SOIL SURVEY

The White House soil has slow permeability, and avail-
able water capacity is high. Observed rooting depth is 28
inches, and potential rooting depth is 60 inches or more.
The water supplying capacity is 10 to 12 inches. Surface
runoff is medium. The hazards of soil blowing and water
erosion are slight.

The Forrest sandy loam is very deep and well drained.
it formed in old alluvium from igneous rock and limes-
tone. Typically, the surface layer is brown sandy loam
about 2 inches thick. The subsoil is reddish brown, yel-
lowish red, and brown clay and gravelly clay to a depth
of about 38 inches. The substratum is brown and light
brown clay loam that has a layer of lime accumulation to
a depth of 54 inches or more.

The Forrest soil has slow permeability, and available
water capacity is high. Observed rooting depth is 26
inches, and potential rooting depth is 54 inches or more.
The water supplying capacity is 10 to 12 inches. Surface
runoff is medium to slow. The hazards of soil blowing
and water erosion are slight.

The soils in this association are used mainly for live-
stock grazing. The present vegetation on both soils is
grama grasses, tobosa, cane beardgrass, and mesquite.
Proper management of the vegetation is designed to
increase the production of sideoats, black, blue, and
hairy gramas; cane beardgrass; Arizona cottontop; and
plains bristlegrass.

Grazing management that maintains the plant cover is
desirable. Developing water sources and building fences
are important in grazing systems. Management of the
brush, pitting, and seeding help improve deteriorated
range.

Controlling grazing, developing water sources, and
leaving some brush in associated swales and drain-
ageways for use as cover help in managing wildlife habi-
tat.

This association is in capability subclass Vie.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting tand use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
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and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland, as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities, and for wildlife habitat. From
the data presented, the potential of each soil for speci-
fied land uses can be determined, soil limitations to
these land uses can be identified, and costly failures in
houses and other structures, caused by unfavorable soil
properties, can be avoided. A site where soil properties
are favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to’ equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soit maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.
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Cropland planning

By Arnold Nowotny, conservation agronomist, Soil Conservation
Service

Farming activities are mainly in the vicinity of Bowie
and San Simon. All cropland is irrigated. Water for crop-
land irrigation is obtained by pumping from underground
supplies. The water obtained is generally of good quality.
Quantity may be short in some localities. The main crops
consist of grain sorghum, small grain, and cotton and of
alfalfa for hay. Recently some trial plantings of peaches,
apricots, pistachio, and pecans have been made. Ap-
proximately 30,000 acres are presently cultivated.

In the following paragraphs some of the management
practices used in the survey area are briefly described.

Conservation cropping system.—A conservation crop-
ping system consists of cultural and management meas-
ures needed for optimum crop production. The system
selected is influenced by the needs and desires of the
farmer, by his ability to finance the production of a partic-
ular crop, and by government crop controls. The system
is also influenced by its effect in controlling diseases,
insects, and weeds and in maintaining tilth. In a small
part of the survey area, erosion control must be consid-
ered in planning a conservation cropping system.

Minimum tillage.—Many of the soils in the survey area
are unstable and pulverize easily. Minimum or limited
tillage helps to lower costs of operation, to improve tilth,
and to obtain better water intake. If the finer textured
soils are worked when they are wet, a plowpan is likely
to form. Care should also be taken to avoid pulverizing
the soils then dry. Tillage should vary in depth to prevent
the formation of a plowpan.

Crop residue use.—Many of the farms in the survey
area are in continuous grain sorghum production. To
maintain good crop production, the incorporation of crop
residue into the soil is necessary. This improves water
intake and available water capacity, increases soil aer-
ation, improves soil structure, and increases the number
of soil micro-organisms that add plant nutrients. Residue
should be incorporated into the soil as soon after har-
vest as practical so that decay can begin as quickly as
possible. Crop residue cushions the soil against the
shock of tillage.

Soil micro-organisms, which decompose crop residue,
require nitrogen. Low yields of following crops can be
avoided by applying proper amounts of nitrogen and by
incorporating crop residue at the proper time to accom-
plish decomposition. In some areas, crop residue man-
agement is needed to control erosion, particularly soil
blowing.

Irrigation water management.—Management of irriga-
tion water requires special attention. Water is supplied
from deep wells. It is generally of good quality, but the
quantity available is variable. Because of the small quan-
tity in many areas, special attention should be given to
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the distribution system of pipelines or concrete ditches
and to field leveling. Irrigation ponds and pumpbacks are
commonly part of these systems.

Most of the farms are furrow or row irrigated, some
fields in alfalfa are bordered and corrugated, and some
areas are sprinkled. Attention should be given to the kind
of crop and the soil to be irrigated. Efficient irrigation
adjusts to the needs of the crop, the soil-moisture rela-
tionship at the time of irrigation, the slope of the field,
the length of irrigation runs, the time it takes to apply the
water, the intake rate of the soil, and other factors that
may be significant at the specific time of irrigation, such
as depth of furrow, organic-matter content, and weather.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 8. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil or that a
given crop is not commonly irrigated.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 8.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tiling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown; that good quality irrigation water is uniformly ap-
plied in proper amounts as needed; and that tillage is
kept to a minimum.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
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The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 8 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capabllity classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of
groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass, and unit.
These levels are defined in the following paragraphs. A
survey area may not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIll. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

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

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

Class |V soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both. There are none recognized in this area.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.
There are none recognized in this area.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and landforms have limitations that
nearly preclude their use for commercial crop production.
There are none recognized in this area.
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Capability subclasses are soil groups within one class;
they are designated by adding a small letter, ¢, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

Rangeland

Harvey Nessmith, range conservationist, Soil Conservation Service,
assisted in preparing this section.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 9 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural piant
community. Soils not listed cannot support a natural
plant community of predominately grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing.
The following are explanations of column headings in
table 9.

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of
range plants are grouped into range sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
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cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic species of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by
common name. Under Composition, the expected pro-
portion of each species is presented as the percentage,
in air-dry weight, of the total annual production of herba-
ceous and woody plants. The amount that can be used
as forage depends on the kinds of grazing animals and
on the grazing season. Generally all of the vegetation
produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximurn production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

Almost all of the survey area is rangeland. Cow-calf
operations are dominant, but operations are also cow-
calf-steer in some years. The size of ranches ranges
from 160 to more than 185,000 acres, and the average
size is about 15,000 acres.

The native vegetation in many parts of the survey area
has been partially depleted by continuous grazing, and
the loss of plant cover has contributed to accelerated
sheet and gully erosion. The loss of plant cover has
caused an increase in surface soil temperatures and
reduted the moisture effectiveness of the small amounts
of natural precipitation. Other factors that cause erosion
and loss of cover are roads and barriers that concen-
trate runoff. Much of the acreage that was once grass-
land is now covered with shrubs, forbs, and cacti. The
amount of forage produced may be less than half of that
originally produced. Productivity of the range can be in-
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creased by using management that is effective for spe-
cific kinds of soil and range sites.

In areas in which climate and topography are about
the same, differences in the kind and amount of vegeta-
tion that range can produce are related closely to the
kind of soil. Effective management is based on the rela-
tionships among soils, vegetation, and water.

In the northern part of the survey area, most of the
soils are on mountains in materials derived from basic
igneous rock and on alluvial fans in materials transported
from that rock. In the southern part, most of the soils are
on mountains in material derived from acid igneous rock
and limestone and on alluvial fans in material transport-
ed from those rocks.

The soils are commonly gravelly and have some lime
accumulation. Moderately fine to medium textured allu-
vial soils are along the San Simon River channel. Sandy
hummocks and dunes are in some areas. In these areas,
the hazard of soil blowing is high.

The major management concern on most of the ran-
geland is controlling grazing so vegetative cover is main-
tained or increased and the kinds and amounts of plants
that make up the potential plant community are reestab-
lished. Controlling or abating erosion and minimizing soil
blowing are also important management concerns that
help to increase the amount of vegetative cover.

The potential is good for increasing the vegetative
cover and reducing erosion in the San Simon Area if
sound range management, based on the soil survey in-
formation and rangeland inventories, is provided.

Engineering

Bobby G. Kilcrease, area engineer, Soil Conservation Service, assist-
ed in preparing this section.

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties’” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
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material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the scale
of the detailed map in this soil survey, small areas of
soifls that differ from the dominant soil may be included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 10
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 11, for
sanitary facilities; and table 13, for water management.
Table 12 shows the suitability of each kind of soil as a
source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.
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Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitatioris that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 10. A s/ight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mod-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 10 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, potential frost action, soil wetness, and
depth to a seasonal high water table were also consid-
ered. Soil wetness and depth to a seasonal high water
table indicate potential difficulty in providing adequate
drainage for basements, lawns, and gardens. Depth to
bedrock, slope, and large stones in or on the soil are
also important considerations in the choice of sites for
these structures and were considered in determining the
ratings. Susceptibility to flooding is a serious hazard.
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Local roads and streets referred to in table 10 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 11 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms sl/ight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
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age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 11
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
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moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 12 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 16 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils
rated fair have a plasticity index of less than 15 and
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have other limiting features, such as moderate shrink-
swell potential, moderately steep slopes, wetness, or
many stones. If the thickness of suitable material is less
than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 12 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 16.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
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moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 13 the degree of soil limitation and soil
and site features that affect use are indicated for each
kind of soil. This information is significant in planning,
installing, and maintaining water control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in table 13 are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

frrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.
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Recreation

The soils of the survey area are rated in table 14
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. S/ight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 14 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 11, and interpretations for dwellings with-
out basements and for locai roads and streets, given in
table 10.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.
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Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 15, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildiife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
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wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
lovegrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are bluestem, gold-
enrod, beggarweed, wheatgrass, and grama.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, cherry, sweetgum, apple, hawthorn, dog-
wood, hickory, blackberry, and blueberry. Examples of
fruit-producing shrubs that are commercially available
and suitable for planting on soils rated good are Rus-
sian-olive, autumn-olive, and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, fir, cedar, and juniper.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Major soil properties that affect the growth of shrubs are
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depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are mountain-mahog-
any, bitterbrush, snowberry, and big sagebrush.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soll
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, wild millet, wildrice, saltgrass, and cordgrass
and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife, They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox.

Woodland habifat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include wild turkey, ruffed grouse, wood-
cock, thrushes, woodpeckers, squirrels, gray fox, rac-
coon, deer, and bear.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include antelope, white-tailed deer, desert mule deer,
sage grouse, meadowlark, and lark bunting.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.
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In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horizon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soit series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
faboratory analyses of soils.

Engineering properties

Table 16 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 16 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-

zon is indicated. More information about the range in.

depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 16 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “'Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for enaineerina use are the Unified Soil Ciassification
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System (Unified) (2) and the system adopted by the
American Association of State Highway and Transporta-
tion Officials (AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from O for the best subgrade ma-
terial to 20 or higher for the poorest. The estimated
classification, without group index numbers, is given in
table 16. Also in table 16 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These estimates are de-
termined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid fimit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.
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In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 17 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Moist buitk density is the weight of soil (oven dry) per
unit volume. Volume is measured when the soil is at the
field moisture capacity, that is, the moisture content of
1/3 bar moisture tension. Weight is determined after
drying the soil at 105 degrees C. In table 17, the estimat-
ed moist bulk density of each major soil horizon is ex-
pressed in grams per cubic centimeter for soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential, availa-
ble water capacity, total pore space, and other soil prop-
erties. The moist bulk density of a soil indicates the pore
space available for water and roots. A bulk density of
more than 1.6 can restrict water storage and root pene-
tration. Moist bulk density is influenced by the texture,
kind of clay, content of organic matter, and structure of
the soil.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management,

Available water capacily is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shailow-rooted plants are not likely to use
the available water from the deeper soil horizons. Avaita-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
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field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonirrigated
soits. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 17.
Salinity affects the suitability of a soil for crop pro-
duction, its stability when used as a construction materi-
al, and its potential to corrode metal and concrete.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture cortent also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Wind erodibility groups are made up of soils that have
similar porperties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.
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2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops
can be grown if intensive measures to control soil blow-
ing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible, but crops can be
grown if intensive measures to control soil blowing are
used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium carbonate, except
silty clay loams. These soils are very slightly erodible,
and crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition. In table 17, the
estimated content of organic matter of the plow layer is
expressed as a percent, by weight, of the soil material
that is less than 2 millimeters in diameter. The content of
organic matter of a soil can be maintained or increased
by returning crop residue to the soil. Organic matter
affects the available water capacity, infiltration rate, and
tith of the soil. It is a source of nitrogen and other
nutrients for crops.

'Soil and water features

Table 18 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.
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The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a.slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
a‘l. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from - overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
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water observed in many borings made during the course
of the soil survey. Indicated in table 18 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Cemented pans are hard subsurface layers, within a
depth of 5 or 6 feet, that are strongly compacted (indur-
ated). Such pans cause difficulty in excavation. The
hardness of pans is similar to that of bedrock. A rippable
pan can be excavated, but a hard pan generally requires
blasting.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy” (4).
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The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 19, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is idenlified by a word ending in so/. An
example is Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Fluvent (Fluv, meaning river or
flood plain, ptus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Torrifluvents (7orri, mean-
ing hot, plus fluvent, the suborder of Entisols that are hot
and dry).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Torrifluvents.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
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cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is coarse-loamy, mixed, (calcareous),
thermic Typic Torrifluvents.

SERIES. The series consists of soils that formed in a
particular kind of materia! and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Soil series descriptions

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (3). Unlcss
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or mapping units, of each soil series are de-
scribed in the section “Soil maps for detailed planning.”

Anthony series

The Anthony series consists of very deep, well drained
soils that formed in alluvium from mixed sources. Antho-
ny soils are on alluvial fans, flood plains, and low ter-
races. Slope ranges from 0 to 5 percent. Average annual
precipitation is about 9 inches, and average annual air
temperature is about 64 degrees F.

Anthony soils are similar to Arizo, Comoro, and Gila
soils and are near Arizo, Gila, and Glendale soils. Arizo
soils are sandy and very gravelly. Comoro soils are dark
colored. Gila soils are medium textured. Glendale soils
are moderately fine textured.

Typical pedon of Anthony sandy loam in an area of
Anthony-Gila complex, in Graham County 0.6 mile north
of Howard Well and 1.2 miles east of the San Simon
River, 2,500 feet north and 100 feet east of SW corner
sec. 25, T.11S,,R. 29 E.:

A1—0 to 4 inches; pale brown (10YR 6/3) sandy loam,
brown (10YR 4/3) moist; weak medium platy struc-
ture; soft, very friable, nonsticky and nonplastic;
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many very fine roots; common very fine interstitial
and few very fine tubular pores; strongly efferves-
cent; moderately alkaline; abrupt wavy boundary.

C1—4 to 13 inches; light yellowish brown (10YR 6/4)
sandy loam, dark yellowish brown (10YR 4/4) moist;
massive; soft, very friable, nonsticky and nonplastic;
few very fine and fine roots; common fine tubular
and many very fine interstitiai pores; strongly effer-
vescent; moderately alkaline; clear wavy boundary.

C2—13 to 17 inches; light yellowish brown (10YR 6/4)
gravelly sandy loam, brown (10YR 4/3) moist; mas-
sive; soft, very friable, nonsticky and nonplastic;
many very fine roots; many very fine interstitial and
few fine tubular pores; 30 percent fine gravel; slight-
ly effervescent; moderately alkaline; abrupt wavy
boundary.

C3—17 to 35 inches; light yellowish brown (10YR 6/4)
fine sandy loam, brown (10YR 4/3) moist; massive;
soft, friable, nonsticky and nonplastic; many very
fine roots; many very fine tubular pores; slightly ef-
fervescent; moderately alkaline; abrupt wavy bound-
ary.

C4—35 to 60 inches; light yellowish brown (10YR 6/4)
loam, brown (10YR 4/3) moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; few
very fine roots; many fine interstitial and many very
fine tubular pores; strongly effervescent; moderately
alkaline.

These soils are stratified with finer and coarser tex-
tured materials. Coarse fragment content ranges from 0
to 35 percent.

The A horizon is brown, pale brown, or light brown. It
is dominantly sandy loam but is fine sandy loam in
places. The C horizon is light yellowish brown or light
brown. It ranges from gravelly sandy loam to loam.

Arizo series

The Arizo series consists of very deep, excessively
drained soils that formed in aliuvium weathered mainly
from igneous rock. Arizo soils are on flood plains-and
recent alluvial fans. Slope ranges from 0 to 5 percent.
Average annual precipitation is about 10 inches, and
average annual air temperature is about 64 degrees F.

Arizo soils are near Anthony, Gila, and Tres Hermanos
soils. Anthony soils contain less than 35 percent coarse
fragments in the control section. Gila soils have a
coarse-loamy control section. Tres Hermanos soils have
an argillic horizon and have a fine-loamy control section.

Typical pedon of Arizo fine sandy loam in an area of
Arizo soils, in Graham County 0.2 mile north of U. S.
Highway 70 along Slick Rock Wash, 2,000 feet west and
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1,000 feet south of NE corner sec. 7, T. 8 S., R. 29 E.:

A1—0 to 3 inches; brown (7.5YR 5/4) fine sandy loam,
dark brown (7.5YR 4/4) moist; weak thin and
medium platy structure; very friable, nonsticky and
nonplastic; many very fine roots; many very fine
interstitial and many very fine and fine tubular pores;
moderately alkaline; clear wavy boundary.

C1—3 to 26 inches; light brown (7.5YR 6/4) very gravel-
ly loamy sand, dark brown (7.5YR 4/4) moist; mas-
sive;, soft, very friable, nonsticky and nonplastic;
many very fine roots; many very fine and fine inter-
stitial pores; 70 percent fine gravel; moderately alka-
line; clear wavy boundary.

C2—26 to 60 inches; light brown (7.5YR 6/4) very grav-
elly loamy sand, dark brown (7.5YR 4/4) moist;
single grain appearing massive in places; loose,
nonsticky and nonplastic; many very fine and fine
interstitial pores; 75 percent medium gravel; slightly
effervescent; mocerately alkaline.

These soils are stratified with finer and coarser tex-
tured materials. Coarse fragment content averages more
than 35 percent.

The A horizon is brown, light brown, or pale brown. It
is fine sandy loam, gravelly sandy loam, or gravelly
loamy sand. The C horizon is brown or light brown. It is
very gravelly loamy sand and very gravelly sand.

Artesia series

The Artesia series consists of moderately deep, well
drained soils that formed in alluvium weathered from
mixed material, dominantly ash and tuff. Artesia soils are
on alluvial fans and terraces. Slope ranges from 0 to 5
percent. Average annual precipitation is about 11 inches,
and average annual air temperature is about 63 degrees
F.

Artesia soils are similar to Eba soils and are near Eba
and Tres Hermanos soils. Eba soils do not have silica
cementation. Tres Hermanos soils do not have a silica-
cemented horizon and have less than 35 percent coarse
fragments in the B horizon.

Typical pedon of Artesia cobbly fine sandy loam, in
Cochise County 0.6 mile north of Orange Butte Peak and
0.2 mile south of the Graham-Cochise county line, 1,000
feet south and 1,000 feet east of NW corner sec. 1, T.
128, R. 30 E. A
A1—0 to 3 inches; light brown (7.5YR 6/4) cobbly fine

sandy loam, brown (7.5YR 4/4) moist; weak thin and
medium platy structure; soft, very friable, nonsticky
and nonplastic; many very fine roots; many very fine
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interstitial and few very fine vesicular pores; 15 per-
cent cobbles and 5 percent gravel; neutral; abrupt
smooth boundary.

B1t—3 to 7 inches; brown (7.5YR 5/4) very gravelly
sandy clay loam, reddish brown (5YR 4/4) moist;
weak very fine and fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plas-
tic; many very fine roots; many very fine interstitial
and common very fine tubular pores; few thin clay
films on faces of peds; 55 percent gravel; mildly
alkaline; clear wavy boundary.

B21t—7 to 13 inches; reddish brown (5YR 5/4) very
gravelly clay loam, reddish brown (5YR 4/4) moist;
moderate very fine and fine subangular blocky struc-
ture; slightly hard and hard, friable, sticky and plas-
tic; many very fine roots; many very fine interstitial
and tubular pores; common moderately thick clay
films on faces of peds; 60 percent gravel and few
cobbles; mildly alkaline; clear wavy boundary.

B22t—13 to 25 inches; reddish brown (5YR 5/4) very
gravelly clay, reddish brown (5YR 4/4) moist; mod-
erate very fine and fine subangular blocky structure;
hard, friable, sticky and plastic; many very fine roots;
many very fine and fine interstitial and very fine
tubular pores; common thin clay films on faces of
peds; 35 percent gravel and 10 percent cobbles;
very slightly effervescent; moderately alkaline;
abrupt wavy boundary.

Csicam—25 to 42 inches; pink (5YR 8/3) pan strongly
cemented by silica and lime, pink (5YR 7/4) moist;
extremely hard; strongly effervescent; moderately al-
kaline.

Thickness of the solum is 20 to 39 inches. Reaction is
neutral to moderately alkaline. Clay content dverages
more than 35 percent in the upper part of the B horizon.

The A horizon is light brown, brown, or light reddish
brown. It is cobbly fine sandy loam or gravelly fine sandy
loam. The B2t horizon is reddish brown, brown, or light
brown. It is very gravelly sandy clay loam or very gravelly
clay. The Csicam horizon is weakly to strongly cement-
ed.

Atascosa series

The Atascosa series consists of shallow, well drained
soils that formed in residuum from acid igneous bedrock.
Atascosa ‘soils are on hills and low mountains. Siope
ranges from 15 to 70 percent. Average annual precipita-
tion is about 14 inches, and average annual air tempera-
ture is about 61 degrees F.

Atascosa soils are near Chiricahua and Graham soils.
Chiricahua and Graham soils have more than 35 percent
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clay and less than 35 percent coarse fragments in the
control section.

Typical pedon of Atascosa stony sandy loam, in an
area of Atascosa-Chiricahua-Rock outcrop complex, in
Cochise County 0.9 mile northwest of Mulkins Ranch;
1,000 feet east and 800 feet south of NW corner sec.
10, T.158,R. 29 E.

A1—0 to 2 inches; brown (10YR 4/3) stony sandy loam,
dark brown (10YR 3/3) moist; weak thin and
medium platy structure; slightly hard, very friable,
nonsticky and nonplastic; many very fine roots;
many very fine interstitial pores; 40 percent fine
gravel and few stones; neutral; abrupt wavy bound-
ary.

B2t—2 to 7 inches; dark grayish brown (10YR 4/2) very
gravelly sandy clay loam, very dark grayish brown
(10YR 3/2) moist; weak fine subangular blocky
structure; slightly hard, friable, sticky and plastic;
many very fine roots; many very fine interstitial and
common fine tubular pores; few thin clay films on
faces of peds and in pores; 40 percent fine gravel;
mildly alkaline; abrupt irregular boundary.

Cr—7 to 10 inches; white (10YR 8/2) fractured granite
bedrock with yellowish brown (10YR 5/6) clay films
along fractures; extremely hard; abrupt wavy bound-
ary.

R—10 inches; white (10YR 8/2) granite bedrock; ex-
tremely hard.

Depth to bedrock ranges from 4 to 20 inches but is
commonly 8 to 12 inches. Reaction is slightly acid to
mildly alkaline.

The A horizon is brown or grayish brown. It is stony
sandy loam or cobbly loam. The B2t horizon is dark
grayish brown or grayish brown. It is very gravelly sandy
clay loam or very gravelly clay loam.

Bluepoint series

The Bluepoint series consists of very deep, somewhat
excessively drained soils that formed in alluvium and
windblown material from mixed sources. Bluepoint soils
are on dunes and alluvial fans. Slope generally ranges
from O to 8 percent. Localized areas are hummocky as a
result of reworking by wind and the deposition of materi-
al around the base of shrubs. Short slopes can range to
as much as 15 percent. Average annual precipitation is
about 9 inches, and average annual air temperature is
about 65 degrees F.

Bluepoint soils are near Gothard and Hondale soils.
Gothard soils have a fine-loamy control section and an
argillic horizon. Hondale soils have a fine control section
and an argillic horizon.

Typical pedon of Bluepoint loamy sand in an area of
Bluepoint-Gothard complex, in Graham County 200 feet
north of Flowing Well and 1.6 miles east of the San
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Simon River, 1,000 feet south and 200 feet west of NE
corner sec. 36, T. 10 S., R. 28 E.:

A1—0 to 2 inches; pale brown (10YR 6/3) loamy sand,
brown (10YR 4/3) moist; weak thin platy structure;
soft, friable, nonsticky and nonplastic; few very fine
and fine roots; many very fine interstitial pores; mod-
erately alkaline; clear smooth boundary.

C1—2 to 15 inches; pale brown (10YR 6/3) loamy sand,
brown (10YR 4/3) moist; massive; soft, very friable,
nonsticky and nonplastic; many very fine, common
fine, and few medium roots; many very fine intersti-
tial pores; moderately alkaline; clear smooth bound-
ary.

C2—15 to 26 inches; pale brown (10YR 6/3) loamy
sand, brown (10YR 4/3) moist; massive; soft, very
friable, nonsticky and nonplastic; common very fine
and few fine and medium roots; many very fine
interstitial pores; moderately alkaline; clear smooth
boundary.

C3—26 to 40 inches; brown (10YR 5/3) loamy fine sand,
brown (10YR 4/3) moist; massive; soft, very friable,
nonsticky and nonplastic; common very fine and few
fine and medium roots; many very fine interstitial
pores; slightly effervescent; moderately alkaline;
clear wavy boundary.

C4—40 to 50 inches; very pale brown (10YR 7/3) loamy
fine sand, brown (10YR 4/3) moist; massive; soft,
very friable, nonsticky and nonplastic; few very fine
and fine roots; many very fine interstitial and few
very fine tubular pores; slightly effervescent; few
very fine lime filaments; moderately alkaline; clear
wavy boundary.

C5—50 to 60 inches; pale brown (10YR 6/3) loamy fine
sand, brown (10YR 4/3) moist; single grain appear-
ing massive in places; loose, nonsticky and nonplas-
tic; few very fine roots; many very fine interstitial
pores; slightly effervescent; moderately alkaline.

Reaction is moderately alkaline or strongly alkaline.
Some pedons have lime segregations below a depth of
20 inches.

The A horizon is pale brown, light brown, or brown. It
is loamy sand or loamy fine sand. The C horizon is pale
brown, brown, very pale brown, light reddish brown, and
reddish brown. It is loamy sand or loamy fine sand.

Bonita series

‘The Bonita series consists of deep, well drained soils
that formed in material weathered from basalt, ash, and
andesite. Bonita soils are on alluvial fans and valley
plains. Slope ranges from 2 to 8 percent. Average
annuai precipitation is about 12 inches, and average
annual air temperature is about 63 degrees F.



SAN SIMON AREA, ARIZONA

Bonita soils are near Cave and Hantz soils. Cave soils
have a lime-cemented pan at a shallow depth. Hantz
soils are light colored.

Typical pedon of Bonita cobbly silty clay, in Graham
County 3.3 miles east of Whitlock Wash at Bat Tank,
2,000 feet north and 100 feet west of SE corner sec. 4,
T.9S,R 29 E.:

A1—0 to 3 inches; brown (10YR 5/3) cobbly silty clay,
dark reddish brown (10YR 3/3) moist; weak thin-and
medium platy structure; hard and very hard, friable,
sticky and plastic; many very fine and few fine roots;
few fine interstitial and common very fine tubular
pores; 20 percent cobbles; slightly effervescent,
moderately alkaline; abrupt wavy boundary.

A12—3 to 11 inches; dark brown (7.5YR 4/2) clay, dark
reddish brown (5YR 3/3) moist; massive parting to
weak medium subangular blocky structure; hard and
very hard, friable, sticky and plastic; many very fine
and fine roots; common fine interstitial and few very
fine tubular pores; slightly effervescent; moderately
alkaline; abrupt wavy boundary.

C1—11 to 30 inches; reddish brown (5YR 5/3) clay, dark
reddish brown (5YR 3/3) moist; massive; hard and
very hard, firm, sticky and plastic; common very fine
roots; common very fine tubular pores; common
pressure faces; few very fine manganese concre-
tions; slightly effervescent; moderately alkaline;
gradual wavy boundary.

C2—30 to 38 inches; brown (7.5YR 4/4) clay, dark red-
dish brown (5YR 3/4) moist; massive; hard, firm,
sticky and plastic; few very fine roots; few very fine
tubular pores; common pressure faces; few very fine
manganese concretions; 10 percent medium and
coarse gravel; slightly effervescent; moderately alka-
line; abrupt wavy boundary.

lIB2tcab—38 to 55 inches; brown (7.5YR 5/4) very grav-
elly clay, dark brown (7.5YR 4/4) moist; moderate
medium subangular blocky structure; hard, friable,
sticky and plastic; few very fine roots; few very fine
interstitial and tubular pores; common moderately
thick clay films on faces of peds; 75 percent fine
and medium gravel; slightly effervescent; common
pinkish white (5YR 8/2) medium soft lime masses;
moderately alkaline.

Coarse fragments of pebble or cobble size range from
few to many on the surface. When dry, these soils have
cracks 0.5 to 1 inch wide and 20 to 30 inches deep. The
profile many be calcareous or may not be calcareous
throughout.

The A horizon is brown, dark brown, or reddish brown.
It is cobbly silty clay or cobbly clay loam and clay. The C
horizon is reddish brown and brown. The buried horizon
is gravelly or very gravelly clay.
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Bucklebar series

The Bucklebar series consists of very deep, well
drained soils that formed in alluvium weathered from
mixed sources. Bucklebar soils are on alluvial fans and
terraces. Slope ranges from 0 to 3 percent. Average
annual precipitation is about 10 inches, and average
annual air temperature is about 65 degrees F.

Bucklebar soils are similar to Dona Ana and Tres Her-
manos soils and are near Dona Ana, Sonoita, and Tubac
soils. Dona Ana and Tres Hermanos soils have a calcic
horizon. Sonoita soils have a coarse-loamy control sec-
tion. Tubac soils are in a fine family.

Typical pedon of Bucklebar fine sandy loam, in Co-
chise County 1.1 miles northeast of the railroad crossing
in Bowie, 1,000 feet west and 1,000 feet south of NE
cornersec. 3, T. 13 S,,R. 28 E.:

A1—0 to 1 inch; brown (7.5YR 5/4) fine sandy loam,
brown (7.5YR 4/4) moist; weak thin and medium
platy structure; soft, very friable, nonsticky and non-
plastic; many very fine roots; many very fine vesicu-
lar pores; slightly acid; abrupt wavy boundary.

Bit—1 to 6 inches; brown (7.5YR 5/4) fine sandy loam,
brown (7.5YR 4/4) moist; weak fine subangular
blocky structure; soft, very friable, slightly sticky and
nonplastic; many very fine roots; many very fine
tubular pores; sand grains coated with clay; slightly
acid; clear smooth boundary.

B21t—6 to 15 inches; reddish brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) moist; weak fine
subangular blocky structure; hard and very hard, fri-
able, slightly sticky and slightly plastic; many very
fine roots; many very fine and common fine tubular
pores; sand grains coated with clay; mildly alkaline;
clear smooth boundary.

B22t—15 to 28 inches; yellowish red (5YR 5/6) sandy
clay loam, yellowish red (5YR 4/6) moist; weak fine
and very fine subangular blocky structure; hard and
very hard, friable, sticky and plastic; few very fine
roots; few very fine interstitial and many very fine
tubular pores; sand grains coated with clay; moder-
ately alkaline; abrupt smooth boundary.

B3tca—28 to 38 inches; yellowish red (5YR 5/6) sandy
clay loam, reddish brown (5YR 4/4) moist; weak fine
subangular blocky structure; slightly hard, very fri-
able, slightly sticky and nonplastic; few very fine
roots; many very fine interstitial and few very fine
tubular pores; sand grains coated with clay; slightly
effervescent; few very fine white (5YR 8/1) soft lime
masses; moderately alkaline; clear wavy boundary.

Cca—38 to 52 inches; light reddish brown (5YR 6/4)
sandy loam, reddish brown (5YR 4/4) moist; mas-
sive; soft, very friable, nonsticky and nonplastic;
many fine interstitial pores; very slightly efferves-
cent; moderately alkaline.
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Thickness of the solum ranges from 20 to 40 inches.
Depth to the weak zone of carbonate accumulation is
less than 40 inches.

The A horizon is brown or light brown. It is fine sandy
loam or sandy loam. The B2t horizon is brown, reddish
brown, and yellowish red. The C horizon is sandy loam
to gravelly loamy sand.

Cave series

The Cave series consists of shallow, well drained soils
that formed in old alluvium weathered from basic ig-
neous rock. Cave soils are on high alluvial fans. Slope
dominantly is O to 8 percent but, in places, ranges to 20
percent. Average annual precipitation is about 10 inches,
and average annual air temperature is about 64 degrees

Cave soils are near Anthony, Arizo, Bonita, and Tres
Hermanos soils. Anthony, Arizo, and Bonita soils do not
have an indurated Ccam horizon. Tres Hermanos soils
have an argillic horizon and are in a fine-loamy family.

Typical pedon of Cave gravelly loam in an area of
Cave-Durorthids complex, in Graham County 0.8 mile
east of Hackberry Ranch, 800 feet south and 2,600 feet
east of NW corner sec. 14, T.9S., R. 29 E.:

A11—0 to 3 inches; light brown (7.5YR 6/4) gravelly
loam, dark brown (7.5YR 4/4) moist; weak thin platy
structure; soft, very friable, slightly sticky and slightly
plastic; many very fine roots; many very fine vesicu-
lar and few very fine tubular pores; 25 percent fine
gravel and 10 percent cobbles; strongly efferves-
cent; moderately alkaline; abrupt wavy boundary.

A12—3 to 11 inches; light brown (7.5YR 6/4) gravelly
loam, dark brown (7.5YR 4/4) moist; massive; soft,
very friable, slightly sticky and slightly plastic; many
very fine roots; many very fine interstitial pores; 35
percent fine gravel; violently effervescent; moderate-
ly alkaline; abrupt wavy boundary.

Cicam—11 to 14 inches; white (5YR 8/1) pan indurated
to strongly cemented by calcium carbonate, pinkish
gray (SYR 7/2) moist; thin (approximately 0.25 to 0.5
inch thick) laminar layer in the upper part of the
horizon; massive; extremely hard, very firm; 80 per-
cent lime-coated gravel;, violently effervescent;
strongly alkaline; abrupt wavy boundary.

C2ca—14 to 29 inches; white (SYR 8/1) very gravelly
sandy loam, pinkish gray (5YR 7/2) moist; massive;
very hard, very firm, slightly sticky and nonplastic;
few very fine interstitial pores; 60 percent fine and
medium lime-coated gravel; violently effervescent;
strongly alkaline; abrupt wavy boundary.

C3ca—29 to 48 inches; white (5YR 8/1) very gravelly
sandy loam, pink (5YR 7/3) moist; massive; hard
and very hard, friable, nonsticky and nonplastic; few
very fine roots; many very fine interstitial and few
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very fine tubular pores; 50 percent fine lime-coated
gravel; strongly effervescent; strongly alkaline.

Depth to the Ccam horizon ranges from 4 to 20
inches, and this horizon can be fractured or continuously
indurated. From 0 to about 20 percent of the surface is
covered by cobbles.

The A horizon is cobbly loam and gravelly loam.

Chiricahua series

The Chiricahua series consists of shallow, well drained
soils that formed in residuum weathered from acid ig-
neous bedrock or quartzite. Chiricahua soils are on up-
lands. Slope ranges from 8 to 30 percent. Average
annual precipitation is about 10 to 14 inches, and aver-
age annual air temperature is 57 to 67 degrees F.

Chiricahua soils are similar to Graham and White
House and are near Atascosa, Comoro, Santo Tomas,
and White House soils. Atascosa and Graham soils have
a mollic epipedon. Comoro and Santo Tomas soils are
deep and stratified. White House soils are deep, formed
in mixed alluvium, and do not have bedrock within a
depth of 40 inches.

Typical pedon of Chiricahua gravelly sandy loam in an
area of Atascosa-Chiricahua-Rock outcrop complex, in
Graham County 0.8 mile west of U. S. Highway 666,
1,600 feet north and 2,600 feet west of SE corner sec.
21, T.10S,,R. 26 E.:

A1—0 to 2 inches; brown (7.5YR 5/4) gravelly sandy
loam, dark brown (7.5YR 3/2) moist; weak fine
granular structure; soft, friable, slightly sticky and
slightly plastic; many very fine and common fine
roots; common very fine interstitial and common
very fine tubular pores; 30 percent fine and medium
gravel; neutral; abrupt wavy boundary.

B1t—2 to. 5 inches; reddish brown (5YR 5/3) gravelly
clay loam, dark reddish. brown (5YR 3/3) moist;
moderate fine subangular blocky structure; slightly
hard, friable, sticky and plastic; many very fine roots;
many very fine interstitial and few fine tubular pores;
few thin clay films on faces of peds; 20 percent fine
gravel; neutral; abrupt wavy boundary.

B21t—5 to 12 inches; reddish brown (5YR 4/4) gravelly
clay, dark reddish brown (5YR 4/4) moist; weak
medium subangular blocky structure; very hard, fri-
able, sticky and plastic; common very fine and few
fine roots; common very fine interstitial and few very
fine tubular pores; common moderately thick clay
films on faces of peds; 20 percent fine and medium
gravel; mildly alkaline; clear wavy boundary.

B22t—12 to 18 inches; reddish brown (5YR 4/4) gravelly
clay, dark reddish brown (5YR 3/4) moist; massive;
very hard, firm, sticky and plastic; common very fine
and few fine roots; common very fine and few fine
interstitial and few very fine tubular pores; common
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moderately thick clay films on faces of peds; 35
percent fine and medium gravel; mildly alkaline;
clear wavy boundary.

Cr—18 to 27 inches; reddish yellow (7.5YR 7/4) and
white (N 8/) weathered granite and reddish brown
(5YR 4/4) and reddish yellow (5YR 6/6) gravelly
clay, dark reddish brown (2.5YR 3/4) and reddish
brown (5YR 4/4) moist; massive; very hard, firm,
sticky and plastic; few very fine interstitial pores; few
thin clay films along fractures; mildly alkaline; clear
wavy boundary.

R—27 inches; white (N 8/) granite bedrock, pink (5YR
7/4) moist; extremely hard.

Thickness of the solum ranges from 10 to 20 inches.
Depth to consolidated bedrock ranges from 20 to 30
inches.

The A horizon is brown or reddish brown. The B2t
horizon is reddish brown. It is gravelly clay loam and
gravelly clay.

Comoro series

The Comoro series consists of very deep, well drained
soils that formed in alluvium from mixed sources.
Comoro soils are on alluvial fans and low terraces. Slope
ranges from O to 5 percent. Average annual precipitation
is about 10 to 14 inches, and average annual air tem-
perature is 57 to 68 degrees F.

Comoro soils are similar to Anthony, Gila, and Grabe
soils and are near Glendale, Guest, Pima, and Santo
Tomas soils. Anthony and Gila soils are light colored.
Grabe soils are medium textured. Glendale and Pima
soils are moderately fine textured. Guest soils are fine
textured. Santo Tomas soils have more than 35 percent
coarse fragments.

Typical pedon of Comoro fine sandy loam in an area
of Comoro soils, in Cochise County 0.3 mile south of
Whitetail Creek along unimproved gravel road, 3,400 feet
east and 1,600 feet north of SW corner sec. 30, T. 16 S.,
R. 31 E.:

A11—0 to 2 inches; brown (10YR 5/3) fine sandy loam,
very dark grayish brown (10YR 3/2) moist; weak
medium platy structure; soft, very friable, nonsticky
and nonplastic; many very fine and fine roots; many
very fine tubular pores; moderately alkaling; abrupt
wavy boundary.

A12—2 to 10 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; massive; slightly hard, friable, nonsticky and
nonplastic; many very fine and fine roots; many very
fine and fine tubular pores; moderately alkaline;
clear wavy boundary.

C1—10 to 19 inches; grayish brown (10YR 5/2) gravelly
fine sandy loam, very dark grayish brown (10YR 3/
2) moist; massive; soft, very friable, nonsticky and
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nonplastic; many very fine and common fine roots;
many very fine and common fine tubular pores; 15
percent fine gravel; very slightly effervescent; mod-
erately alkaline; clear wavy boundary.

C2—19 to 28 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; massive; soft, very
friable, nonsticky and nonplastic; many very fine and
common fine roots; many very fine tubular pores;
very slightly effervescent; moderately alkaline;
abrupt wavy boundary.

C3—28 to 32 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; massive; slightly hard,
friable, nonsticky and nonplastic; many very fine
roots; many very fine and common fine tubular
pores; slightly effervescent; moderately alkaline;
clear wavy boundary.

C4—32 to 60 inches; pale brown (10YR 6/3) fine sandy
loam, dark brown (10YR 3/3) moist; massive; slight-
ly hard, friable, nonsticky and nonplastic; many very
fine roots; many very fine and common fine tubular
pores; slightly effervescent; moderately alkaline.

These soils are stratified with finer and coarser tex-
tured materials. They are generally dark colored to a
depth of 30 inches or more. Reaction is neutral to mod-
erately alkaline. Coarse fragment content ranges from 0
to 35 percent.

The A horizon is brown and grayish brown. it is fine
sandy loam, sandy loam, or gravelly sandy loam. The C
horizon is grayish brown, brown, and pale brown. It is
fine sandy loam, sandy loam, and gravelly fine sandy
loam.

Continental series

The Continental series consists of very deep, well
drained soils that formed in old alluvium from acid ig-
neous rock. Continental soils are on alluvial fans and in
valleys. Slope generally ranges from 2 to 10 percent.
Average annual precipitation is about 8 to 14 inches, and
average annual air temperature is 57 to 68 degrees F.

Continental soils are similar to Forrest, Tubac, Vekol,
and White House soils and are near Comoro, Grabe,
Pima, Sonoita, and Tubac soils. Forrest soils have a
calcic horizon. Tubac soils have an abrupt textural
boundary. Vekol soils have weak structure or are mas-
sive in the B2t horizon. They are generally calcareous
and mildly alkaline to moderately alkaline throughout.
White House soils have more than 1 percent organic
matter to a depth of 15 inches on a weighted average
basis. Comoro, Grabe, and Pima soils have a dark col-
ored surface horizon and do not have an argillic horizon.
Sonoita soils have a moderately coarse textured controf
section.

Typical pedon of Continental gravelly sandy loam in an
area of Continental-Tubac complex, in Graham County
400 feet west of U. S. Highway 666, 1,800 feet south
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and 200 feet east of NW corner sec. 15, T. 10 S., R. 26
E.

A1—0 to 4 inches; brown (7.5YR 5/4) gravelly sandy
loam, dark reddish brown (5YR 3/4) moist; weak
fine granular structure; soft, very friable, nonsticky
and nonplastic; many very fine and fine roots; many
very fine interstitial and many very fine tubular
pores; 30 percent fine and medium gravel; slightly
acid; abrupt wavy boundary.

B1t—4 to 9 inches; reddish brown (5YR 5/4) gravelly
sandy clay loam, reddish brown (5YR 4/4) moist;
weak fine subangular blocky structure; soft, very fri-
able, slightly sticky and slightly plastic; many very
fine and fine roots; common very fine interstitial and
many very fine and fine tubular pores; few thin clay
films on faces of peds; 35 percent fine and medium
gravel; neutral; abrupt wavy boundary.

B21t—9 to 22 inches; reddish brown (5YR 5/4) gravelly
clay, reddish brown (5YR 4/4) moist; strong medium
prismatic structure parting to strong angular blocky;
hard and very hard, very firm, very sticky and very
plastic; common very fine and fine roots; common
very fine interstitial and common very fine and fine
tubular pores; common moderately thick clay films
on faces of peds; 15 percent gravel; moderately
alkaline; abrupt wavy boundary.

B22t—22 to 35 inches; reddish brown (5YR 5/4) and
yellowish red (5YR 5/6) gravelly sandy clay, reddish
brown (5YR 5/4) and yellowish red (5YR 4/6) moist;
weak fine subangular blocky structure; hard, friable,
sticky and slightly plastic; few very fine roots; few
very fine tubular pores; few thin clay fiims on faces
of peds; 35 percent fine and medium gravel; slightly
effervescent; few fine pinkish white (5YR 8/2) soft
lime masses, pink (5YR 8/3) moist; moderately alka-
line; clear wavy boundary.

B3t—35 to 46 inches; reddish brown (5YR 5/4) and
yellowish red (5YR 5/6) gravelly sandy clay loam,
reddish brown (5YR 4/4) and yellowish red (5YR 4/
6) moist; weak fine and medium subangular blocky
structure; hard, friable, sticky and slightly plastic; few
very fine roots; few very fine interstitial and few very
fine tubular pores; sand grains coated with clay; 25
percent fine gravel; slightly effervescent; few fine
pink (5YR 8/2) soft lime masses, pinkish gray (5YR
7/2) moist; moderately alkaline; clear wavy bound-
ary.

C—46 to 60 inches; reddish yellow (7.5YR 6/6) gravelly
fine sandy loam, strong brown (7.5YR 5/6) moist;
massive; slightly hard, very friable, slightly sticky and
slightly plastic; few very fine roots; common very
fine interstitial and few very fine tubular pores; 25
percent fine gravel; moderately alkaline; clear wavy
boundary.

SOIL SURVEY

Thickness of the solum is 30 to 60 inches or more.
Some pedons have a calcic horizon below a depth of 30
inches. Coarse fragment content ranges from 5 to 35
percent.

The A horizon is brown, light brown, or reddish brown.
It is gravelly sandy loam or sandy loam. The B2t horizon
is reddish brown or light reddish brown. It is gravelly clay
or gravelly sandy clay or clay. The C horizon is domi-
nantly gravelly sandy clay loam or gravelly fine sandy
loam but ranges from clay loam to gravelly loamy sand.

Dona Ana series

The Dona Ana series consists of very deep, well
drained soils that formed in alluvium from mixed sources.
Dona Ana soils are on alluvial fans and terraces. Slope
is dominantly O to 2 percent but, in places, ranges to 5
percent. Average annual precipitation is about 10 inches,
and average annual air temperature is about 64 degrees
F

Dona Ana soils are similar to Tres Hermanos soils and
are near Bucklebar and Sonoita soils. Tres Hermanos
soils have less than 45 percent sand and more than 15
percent coarse fragments in the Bt horizon. Bucklebar
and Sonoita soils do not have a calcic horizon within a
depth of 40 inches.

Typical pedon of Dona Ana fine sandy loam, 0 to 5
percent slopes, in Graham County 200 feet north of
Graham-Cochise county line road, 800 feet west and 200
feet north of SE corner sec. 35, T. 11 S, R. 28 E.:

A1—0 to 3 inches; light brown (7.5YR 6/4) fine sandy
loam, reddish brown (5YR 4/4) moist; weak medium
and thick platy structure; slightly hard, very friable,
nonsticky and nonplastic; many very fine roots;
common very fine interstitial and many very fine
vesicular pores; slightly effervescent; moderately al-
kaline; abrupt wavy boundary.

B21tca—3 to 12 inches; brown (7.5YR 5/4) loam, red-
dish brown (5YR 4/4) moist; weak medium subangu-
lar blocky structure; slightly hard and hard, friable,
slightly sticky and slightly plastic; many very fine and
common fine roots; many very fine interstitial and
common very fine tubular pores; few thin clay films
on faces of peds; violently effervescent; moderately
alkaline; clear wavy boundary.

B22tca—12 to 25 inches; brown (7.5YR 5/4) loam, red-
dish brown (5YR 4/4) moist; weak fine subangular
blocky structure; soft, friable, slightly sticky and plas-
tic; many very fine roots; many very fine tubular
pores; few thin clay films on faces of peds; violently
effervescent; few white (5YR 8/1) soft lime masses;
moderately alkaline; abrupt wavy boundary.

C1ca—25 to 37 inches; pinkish white (7.5YR 8/1) and
light brown (7.5YR 6/4) loam, pinkish gray (5YR 7/
2) and brown (7.5YR 5/4) moist; massive; hard, fri-
able, slightly sticky and plastic; many very fine roots;
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many very fine tubular pores; violently effervescent;
20 percent hard lime nodules; moderately alkaline;
abrupt wavy boundary.

C2ca—37 to 60 inches; light brown (7.5YR 6/4) and
pinkish gray (7.5YR 7/2) loam, dark brown (7.5YR
4/4) moist; massive; hard, firm, slightly sticky and
slightly plastic; few very fine roots; many very fine
tubular pores; strongly effervescent; moderately al-
kaline.

Thickness of the solum is 16 to 30 inches. Depth to
the calcic horizon is 12 to 30 inches.

The A horizon is light brown or brown. It is fine sandy
loam or sandy loam.

Eba series

The Eba series consists of very deep, well drained
soils that formed in old alluvium from mixed sources.
Eba soils are on alluvial fans and terraces. Slope is
dominantly 0 to 8 percent but, in places, ranges to 15
percent. Average annual precipitation is about 8 to 14
inches, and average annual air temperature is 57 to 68
degrees F.

Eba soils are similar to Artesia soils and are near
Comoro, Santo Tomas, Tres Hermanos, and Tubac soils.
Artesia soils have a silica-cemented pan at a depth of
less than 40 inches. Comoro and Santo Tomas soils are
stratified alluvial soils. Tres Hermanos and Tubac soils
have less than 35 percent coarse fragments, and Tres
Hermanos soils have a loamy control section.

Typical pedon of Eba gravelly fine sandy loam, in Co-
chise County 200 feet north of the Wood Canyon road
and 8.4 miles south of San Simon, 200 feet west and
200 feet south of NE corner sec. 3, T. 15 S, T. 30 E.:

A1—0 to 3 inches; brown (7.5YR 5/4) gravelly fine
sandy loam, dark reddish brown (5YR 3/4) moist;
weak thin platy structure; soft, very friable, nonsticky
and nonplastic; many very fine roots; many fine ve-
sicular and few very fine tubular pores; 30 percent
fine gravel; slightly acid; abrupt wavy boundary.

B1t—3 to 15 inches; reddish brown (5YR 4/4) very grav-
elly sandy clay loam, dark reddish brown (5YR 3/4)
moist; weak fine and medium subangular blocky
structure; slightly hard, very friable, slightly sticky
and slightly plastic; many very fine and common fine
roots; many very fine tubular pores; clay films coat
sand grains; 50 percent fine and medium gravel;
mildly alkaline; abrupt wavy boundary.

B21t—15 to 25 inches; yellowish red (5YR 5/6) very
gravelly clay, yellowish red (5YR 4/6) moist; moder-
ate fine and medium subangular blocky structure;
hard, friable, sticky and plastic; many very fine roots;
few very fine tubular pores; 60 percent fine and
medium gravel; many thin clay fiims on faces of
peds; mitdly alkaline; abrupt wavy boundary.
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B22tca—25 to 33 inches; yellowish red (2.5YR 5/6) very
gravelly clay, yellowish red (2.5YR 4/6) moist; mod-
erate fine and medium angular blocky structure;
hard, friable, sticky and plastic; few very fine roots;
common fine tubular pores; 40 percent fine and
medium gravel; many moderately thick clay films on
faces of peds; slightly effervescent; few very fine
pinkish white (5YR 8/2) lime filaments, pinkish gray
(5YR 7/2) moist; moderately alkaline; abrupt wavy
boundary.

Cca—33 to 56 inches; pinkish white (5YR 8/2) and red-
dish yellow (5YR 6/6) weakly cemented very gravel-
ly loam, pinkish gray (5YR 6/2) and yeliowish red
(5YR 5/6) moist; massive; slightly hard and hard,
friable, slightly sticky and nonplastic; few fine roots;
many very fine tubular pores; 50 percent fine and
medium lime-coated gravel; violently effervescent;
moderately alkaline.

Thickness of the solum is 24 to 45 inches. The C
horizon is calcareous and may be weakly cemented.
Some pedons are calcareous throughout.

The A horiozn is brown or light brown. It is gravelly
fine sandy loam or gravelly sandy loam. The B2t horizon
is reddish brown and yellowish red. It is very gravelly
sandy clay loam and very gravelly clay.

Faraway series

The Faraway series consists of shallow, well drained
soils that formed in residuum from igneous bedrock.
Faraway soils are on hills and mountains. Slope is domi-
nantly 30 to 60 percent but, in places, ranges from 15 to
75 percent. Average annual precipitation is about 18
inches, and average annual air temperature is about 52
degrees F.

Faraway soils are near Mokiak soils. Mokiak soils have
an argillic horizon and are moderately deep over bed-
rock.

Typical pedon of Faraway very cobbly loam in an area
of Faraway-Rock outcrop complex, in Cochise County
0.9 mile northeast of Dos Cabezas peaks, 1,300 feet
east and 1,300 feet north of SW corner sec. 9, T. 14 S,
R. 27 E.:

A1—0 to 10 inches; grayish brown (10YR 5/2) very
cobbly loam, very dark brown (10YR 2/2) moist;
moderate fine granular structure; soft, friable, slightly
sticky and plastic; many very fine and common fine
roots; many very fine interstitial and tubular pores;
35 percent gravel and 20 percent cobbles; neutral;
abrupt wavy boundary.

Cr—10 to 18 inches; light gray (10YR 7/1) fractured
rhyolite bedrock, light brownish gray (10YR 6/2)
moist; extremely hard.
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R—18 inches; light gray (10YR 7/1) rhyolite bedrock,
light brownish gray (10YR 6/2) moist; extremely
hard.

Coarse fragments consist of gravel, cobbles, or stones
in varying amounts. Depth to bedrock ranges from 4 to
20 inches.

The A horizon is grayish brown or dark grayish brown
and is dominantly very cobbly loam but ranges to very
gravelly loam.

Forrest series

The Forrest series consists of very deep, well drained
soils that formed in alluvium weathered from igneous and
sedimentary bedrock. Forrest soils are on valley plains
and alluvial fans. Slope ranges from 0 to 5 percent.
Average annual precipitation is about 14 inches, and
average annual air temperature is about 62 degrees F.

Forrest soils are similar to Continental, Eba, Tubac,
and White House soils and are near Comoro, Guest,
Kimbrough, Pima, Tubac, and White House soils. Conti-
nental soils have less than 1 percent organic matter to a
depth of 15 inches and have a gravelly clay loam and
gravelly clay control section. Eba soils have more than
35 percent coarse fragments in the control section.
White House soils do not have a caicic horizon. Tubac
soils have an abrupt increase of clay at the upper bound-
ary of the argillic horizon. Comoro, Guest, and Pima soils
do not have an argillic horizon. Kimbrough soils have a
lime-cemented pan at a shallow depth and do not have
an argillic horizon.

Typical pedon of Forrest sandy loam in an area of
White House-Forrest association, in Cochise County 0.2
mile south of State Highway 186, 900 feet west of SE
corner sec. 25, T. 15 S., R. 27 E.

A1—0 to 2 inches; brown (7.5YR 5/4) sandy loam, dark
reddish brown (5YR 3/4) moist; weak thin platy
structure; soft, very friable, slightly sticky and non-
plastic; many very fine roots; many very fine intersti-
tial and few very fine tubular pores; neutral; abrupt
smooth boundary.

B1t—2 to 4 inches; reddish brown (5YR 4/4) sandy clay
loam, dark reddish brown (5YR 3/4) moist; weak
very fine subangular blocky structure; slightly hard,
friable, sticky and slightly plastic; many very fine
roots; many very fine tubular pores; few thin clay
films on faces of peds; neutral; abrupt wavy bound-
ary.

B21t—4 to 11 inches; reddish brown (5YR 4/4) clay,
dark reddish brown (5YR 3/4) moist; weak fine su-
bangular blocky structure; very hard, friable, sticky
and plastic; many very fine and few fine roots; many
very fine tubular pores; common moderately thick
clay films on faces of peds; moderately alkaline;
abrupt wavy boundary.

SOIL SURVEY

B22t—11 to 19 inches; reddish brown (5YR 4/4) gravelly
clay, dark reddish brown (5YR 3/4) moist; weak
medium prismatic structure parting to weak very fine
subangular blocky; very hard, friable, sticky and
plastic; many very fine and few fine roots; many very
fine tubular pores; common moderately thick clay
films on faces of peds; 15 percent fine gravel; mod-
erately alkaline; abrupt wavy boundary.

B23t—19 to 26 inches; yellowish red (5YR 4/6) clay,
dark red (2.5YR 3/6) moist; weak fine prismatic
structure parting to strong fine and very fine suban-
gular blocky; very hard, friable, sticky and plastic;
common very fine and fine roots; many very fine
tubular pores; common moderately thick clay films
on faces of peds; 10 percent fine gravel; moderately
alkaline; abrupt wavy boundary.

B3tca—26 to 38 inches; brown (7.5YR 5/4) clay, reddish
brown (5YR 4/4) moist; moderate fine subangular
blocky structure; hard, friable, sticky and plastic; few
very fine and fine roots; many very fine and few fine
tubular pores; 10 percent fine gravel; violently effer-
vescent; common medium white (N 8/) soft lime
masses, pink (7.5YR 7/3) moist; moderately alka-
line; clear wavy boundary.

C1ca—38 to 47 inches; brown (7.5YR 5/4) clay loam,
brown (7.5YR 4/4) moist; massive; hard, friable,
sticky and plastic; few very fine roots; many very
fine tubular pores; 5 percent fine gravel; violently
effervescent; common medium pink (7.5YR 8/2) soft
lime masses, pink (7.5YR 7/4) moist; moderately
alkaline; clear wavy boundary.

C2ca—47 to 54 inches; light brown (7.5YR 6/4) clay
loam, brown (7.5YR 4/4) moist; massive; hard, fri-
able, sticky and plastic; few very fine roots; many
very fine tubular pores; 10 percent fine gravel; vio-
lently effervescent; strongly alkaline.

Thickness of the solum ranges from 24 to 38 inches.
Depth to the calcic horizon ranges from 24 to 36 inches.

The A horizon is brown or reddish brown. It is sandy
loam, gravelly sandy loam, or gravelly loam. The B2t
horizon is reddish brown, yellowish red, and brown. It is
dominantly clay but in places is gravelly clay to clay
loam.

Gila series

The Gila series consists of very deep, well drained
soils that formed in alluvium derived from mixed sources.
Gila soils are on flood plains and low terraces. Slope
ranges from O to 3 percent. Average annual precipitation
is about 9 inches, and average annual air temperature is
65 degrees F.

Gila soils are similar to Anthony and Glendale soils
and are near Dona Ana, Tres Hermanos, Hondale, An-
thony, and Glendale soils. Anthony soils are moderately
coarse textured. Glendale soils are moderately fine tex-
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tured. Dona Ana and Tres Hermanos. soils have a mod-
erately fine textured argillic horizon. Hondale soils have a
fine-textured natric horizon.

Typical pedon of Gila loam, in Graham County 0.1 mile
north of Graham-Cochise county line road, 200 feet east
and 400 feet north of SW corner sec. 36, T. 11 S., R. 29
E.

A1—0 to 4 inches; pale brown (10YR 6/3) loam, brown
(10YR 4/3) moist; weak medium platy structure;
slightly hard, friable, sticky and plastic; many very
fine and common fine roots; many fine tubular
pores; strongly effervescent; moderately alkaline;
clear smooth boundary.

C1—4 to 18 inches; pale brown (10YR 6/3) loam, brown
(10YR 4/3) moist; massive; slightly hard, friable,
sticky and plastic; many very fine and common fine
roots; common very fine tubular pores; strongly ef-
fervescent; moderately alkaline; clear smooth
boundary.

C2—18 to 60 inches; pale brown (10YR 6/3) loam with
thin strata of fine sandy loam, brown (10YR 4/3)
moist; massive; slightly hard, friable, sticky and plas-
tic; many very fine and common fine roots; few very
fine interstitial and common very fine tubular pores;
stratified layers with worm casts; strongly efferves-
cent; moderately alkaline.

These soils are stratified, and thickness and texture of
the strata are variable. In some areas, reaction is strong-
ly alkaline.

The A horizon is pale brown or brown. It is loam, very
fine sandy loam, or fine sandy loam. The C horizon is silt
loam to very fine sandy loam.

Glendale series

The Glendale series consists of very deep, well
drained soils that formed in alluvium derived from mixed
sources. Glendale soils are on flood plains and low ter-
races. Slope ranges from 0 to 1 percent. Average annual
precipitation is about 9 inches, and average annual air
temperature is about 65 degrees F.

Glendale soils are similar to Gila, Grabe, and Pima
soils and are near Anthony and Gila soils. Gila soils have
less than 18 percent clay in the control section. Grabe
and Pima soils have value darker than 3.5 moist and 5.5
dry and chroma less than 2.5 moist. Anthony soils are
moderately coarse textured.

Typical pedon of Glendale silty clay loam in an area of
Glendale-Gila association, frequently flooded, in Graham
County 2 miles east of the San Simon River, 2,600 feet
west of NE corner sec. 30, T.8 S., R. 28 E.:

A1—0 to 2 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 4/3) moist; weak thin and
medium platy structure; slightly hard, very friable,
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sticky and plastic; common very fine and many fine
roots; many very fine interstitial and few very fine
vesicular pores; strongly effervescent; moderately al-
kaline; abrupt wavy boundary.

C1—2 to 18 inches; pale brown (10YR 6/3) silty clay
loam with thin strata of silt loam, dark brown (10YR
4/3) moist; massive; slightly hard, friable, sticky and
plastic; many very fine and common fine roots;
many very fine and common fine tubular pores;
strongly effervescent; moderately alkaline; clear
wavy boundary.

C2—18 to 33 inches; very pale brown (10YR 7/3) light
silty clay loam, brown (10YR 5/3) moist; massive;
slightly hard, friable, sticky and plastic; many very
fine and few fine roots; many very fine and common
fine tubular pores; strongly effervescent; moderately
alkaline; clear wavy boundary.

C3—33 to 43 inches; pale brown (10YR 6/3) silty clay
loam, brown (10YR 4/3) moist; massive; slightly
hard, friable, sticky and plastic; common very fine
and few fine roots; many very fine tubular pores;
strongly effervescent; moderately alkaline; clear
wavy boundary.

C4—43 to 60 inches; very pale brown (10YR 7/3) heavy
silt loam, brown (10YR 5/3) moist; massive; slightly
hard, very friable, sticky and plastic; common very
fine roots; many very fine tubular pores; strongly
effervescent; moderately alkaline.

These soils are stratified with finer and coarser tex-
tured materials. In some areas, reaction is strongly alka-
line.

The A horizon is pale brown or brown. It is dominantly
silty clay loam. The C horizon is pale brown and very
pale brown. It is silty clay loam and silt loam.

Gothard series

The Gothard series consists of very deep, moderately
well drained soils that formed in old lake deposits and
alluvium from mixed sources. Slope is dominantly O to 1
percent but, in places, ranges to 2 percent. Average
annual precipitation is about 9 inches, and average
annual air temperature is 65 degrees F.

Gothard soils are similar to Hondale soils and are near
Bluepoint, Glendale, and Hondale soils. Bluepoint soils
have a sandy control section and do not have an argillic
horizon. Glendale soils do not have an argillic horizon.
Hondale soils have a fine control section.

Typical pedon of Gothard fine sandy loam in an area
of Bluepoint-Gothard complex, in Graham County about
13 miles northeast of Bowie, 50 feet south and 50 feet
east of NW corner sec. 25, T. 11 S, R. 29 E.:

A2—0 to 2 inches; very pale brown (10YR 7/3) fine
sandy loam, brown (10YR 5/3) moist; weak medium
platy structure; soft, very friable, nonsticky and non-
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plastic; many very fine roots; few fine interstitial and
many fine tubular pores; very slightly effervescent;
moderately alkaline; abrupt wavy boundary.

B21tsa—2 to 10 inches; light brown (7.5YR 6/4) sandy
clay loam, brown (7.5YR 4/4) moist; weak medium
prismatic structure parting to moderate fine and
medium subangular blocky; hard, firm, sticky and
plastic; many very fine and common fine roots; few
fine interstitial and many fine tubular pores; common
thin clay films on faces of peds; slightly efferves-
cent; few fine pinkish white (7.5YR 8/2) soft lime
masses; very strongly alkaline; clear wavy boundary.

—B22tcasa—10 to 22 inches; very pale brown (10YR 7/
3) sandy clay loam, brown (10YR 5/3) moist; weak
medium prismatic structure parting to weak fine and
medium subangular blocky; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots; few very fine interstitial and many very fine
tubular pores; few thin clay films on faces of peds;
strongly affervescent; common fine white (10YR 8/
2) soft lime masses, light gray (10YR 7/2) moist;
very strongly alkaline; abrupt wavy boundary.

Clcasa—22 to 35 inches; light brownish gray (2.5YR 6/
2) sandy loam, grayish brown (2.5YR 5/2) moist;
massive; soft, friable, slightly sticky and nonplastic;
few very fine roots; few very fine interstitial and
many very fine tubular pores; strongly effervescent;
very strongly alkaline; clear smooth boundary.

C2casa—35 to 47 inches; light brownish gray (2.5Y 6/2)
very fine sandy loam, grayish brown (2.5Y 5/2)
moist; massive; soft, very friable, slightly sticky and
slightly plastic; few very fine roots; few very fine
interstitial and many very fine tubular pores; strongly
effervescent; very strongly alkaline; clear wavy
boundary.

IC3—47 to 60 inches; light brownish gray (2.5Y 6/2)
loamy sand, grayish brown (2.5Y 5/2) moist; mas-
sive; soft, very friable, nonsticky and nonplastic; few
very fine roots; few very fine interstitial and few very
fine tubular pores; slightly effervescent; very strongly
alkaline.

Thickness of the solum ranges from 20 to more than
40 inches. The soil is saline. Reaction is moderately
alkaline to very strongly alkaline.

The A horizon is very pale brown, light brownish gray,
or pale brown. It is fine sandy loam or loam. The B2t
horizon is light brown or very pale brown. It is sandy clay
loam or clay loam. The C horizon is clay loam to loamy
sand.

Grabe series

The Grabe series consists of very deep, well drained
soils that formed in recent alluvium from mixed sources.
Grabe soils are on low terraces and fans. Slope ranges
from O to 3 percent. Average annual precipitation is
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about 11 inches, and average annual air temperature is
about 64 degrees F.

Grabe soils are similar to Gila and Comoro soils and
are near Pima, Comoro, Dona Ana, and Eba soils. Gila
soils have less than 1 percent organic matter in the
upper horizons. Comoro soils have a sandy loam control
section. Pima soils are fine-loamy. Dona Ana soils have
a fine-loamy B2t horizon. Eba soils have a fine-textured
B2t horizon and have more than 35 percent coarse frag-
ments in the control section.

Typical pedon of Grabe silt loam in an area of Pima-
Grabe association, in Cochise County about 3.5 miles
south of Bowie, 1,000 feet east and 500 feet north of
SW corner sec. 27, T. 13 S, R. 28 E.:

A11—0 to 5 inches; brown (10YR 5/3) silt loam, very
dark grayish brown (10YR 3/2) moist; weak thin and
medium platy structure; soft, very friable, slightly
sticky and slightly plastic; many very fine and fine
roots; many very fine interstitial and tubular pores;
moderately alkaline; abrupt wavy boundary.

A12—5 to 12 inches; brown (10YR 5/3) silt loam, very
dark grayish brown (10YR 3/2) moist; massive; soft,
very friable, slightly sticky and slightly plastic; many
very fine roots; many very fine and fine tubular
pores; mildly alkaline; abrupt wavy boundary.

A13—12 to 24 inches; brown (10YR 5/3) silt loam, very
dark grayish brown (10YR 3/2) moist; slightly hard,
very friable, slightly sticky and slightly plastic; many
very fine and common fine roots; many very fine and
fine tubular pores; very slightly effervescent; moder-
ately alkaline; clear smooth boundary.

C1—24 to 39 inches; pale brown (10YR 6/3) loam, dark
brown (10YR 3/3) moist; massive; soft, very friable,
slightly sticky and nonplastic; many very fine roots;
many very fine tubular pores; slightly effervescent;
moderately alkaline; clear wavy boundary.

C2—39 to 60 inches; brown (10YR 5/3) loam, dark
brown (10YR 3/3) moist; massive; slightly hard, very
friable, slightly sticky and nonplastic; common very
fine roots; common very fine tubular pores; 10 per-
cent fine gravel; slightly effervescent; moderately al-
kaline.

These soils are stratified with finer and coarser tex-
tured materials. The dark colored horizons are 20 to
more than 60 inches thick. Coarse fragment content
ranges to 35 percent. Reaction is mildly alkaline to mod-
erately alkaline. Clay content in the control section aver-
ages less than 18 percent.

The A horizon is dark grayish brown and brown. It is
silt loam or gravelly loam. The C horizon is pale brown,
brown, or yellowish brown. It is loam or gravelly loam
and ranges to gravelly loamy sand in the lower part.
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Graham series

The Graham series consists of shallow, well drained
soils that formed in residuum weathered from basalt.
Graham soils are on hills and mountains. Slope is domi-
nantly 15 to 30 percent but, in places, ranges to 60
percent. Average annual precipitation is about 13 inches,
and average annual air temperature is 61 degrees F.

Graham soils are similar to Atascosa soils and are
near Cave, Eba, and Atascosa soils. Cave soils have a
lime-cemented pan at a shallow depth. Eba and Atas-
cosa soils have more than 35 percent coarse fragments
in the control section, and Eba soils are very deep.

Typical pedon of Graham cobbly clay loam in an area
of Graham-Rock outcrop complex, in -Graham County 1
mile west of Whitlock Wash, 3,200 feet west and 600
feet south of NE corner sec. 34, T. 8 S, R. 29 E.

A1-—0 to 2 inches; brown (7.5YR 5/2) cobbly clay loam,
dark reddish brown (5YR 3/3) moist; weak thin platy
and moderate fine granular structure; slightly hard,
friable, sticky and ptastic; common very fine roots;
many very fine interstitial pores;.25 percent fine and
medium gravel and 20 percent cobbles; mildly alka-
line; abrupt wavy boundary.

B21t—2 to 7 inches; reddish brown (5YR 4/3) gravelly
clay, dark reddish brown (5YR 3/3) moist; moderate
fine and medium subangular blocky structure; very
hard, firm, sticky and plastic, common very fine
roots; common very fine interstitial and tubular
pores; few thin clay films on faces of peds; 20 per-
cent fine, medium, and coarse gravel, moderately
alkaline; clear wavy boundary.

B22t—7 to 13 inches; reddish brown (5YR 4/3) gravelly
clay, dark reddish brown (5YR 3/3) moist; strong
fine and medium subangular blocky structure; very
hard, firm, sticky and plastic; common very fine
roots; common very fine interstitial and tubular
pores; few thin clay films on faces of peds; 30 per-
cent fine, medium, and coarse gravel; moderately
alkaline; abrupt irregular boundary.

Cr—13 to 17 inches; fractured basalt bedrock with pink-
ish white (5YR 8/2) lime coating, pink (8YR 7/3)
moist; violently effervescent on surface of rock.

R—17 inches; basalt bedrock; slightly effervescent on
fractured faces.

Thickness of the solum and depth to bedrock range
from 8 to 20 inches. Coarse fragment content is less
than 35 percent.

The A horizon is brown and reddish brown. Fractured
rock and lime segregation are common above the hard
bedrock.
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Guest series

The Guest series consists of very deep, well drained
soils that formed in alluvium derived from mixed sources.
Guest soils are on flood plains, alluvial fans, and low
terraces. Slope is 0 to 1 percent but, in places, ranges to
2 percent. Average annual precipitation is about 8 to 12
inches, and average annual air temperature is 63 to 64
degrees F.

Guest soils are similar to Hantz, Tubac, White House,
Vekol, and Pima soils. Hantz soils have value lighter than
3.5, moist, and 5.5, dry, and chroma less than 3.5, moist.
Pima soils have a fine-silty control section. Hondale soils
have a fine textured natric horizon. Tubac, White House,
and Vekol soils have a fine-textured argillic horizon.

Typical pedon of Guest silty clay in an area of Guest
and Hantz soils, in Cochise County northeast of State
Highway 186, 1,000 feet east and 1,000 feet south of
NW corner sec. 15, T. 16 S., R. 28 E.:

A11—0 to 7 inches; dark grayish brown (10YR 4/2) silty
clay; very dark grayish brown (10YR 3/2) moist;
weak thin and medium platy structure near the sur-
face and weak fine granular structure below; hard,
friable, sticky and plastic; many very fine and few
fine roots; few very fine interstitial and many very
fine tubular pores; moderately alkaline; clear wavy
boundary.

A12—7 to 17 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
weak fine and medium subangular blocky structure;
very hard, friable, sticky and plastic; many very fine
and few fine roots; many very fine interstitial and
few very fine tubular pores; moderately alkaline;
clear wavy boundary.

C1—17 to 32 inches; dark grayish brown (10YR 4/2)
silty clay, very dark grayish brown (10YR 3/2) moist;
massive; hard, friable, sticky and plastic, common
very fine roots; few very fine interstitial and common
very fine tubular pores; very slightly effervescent;
moderately alkaline; clear wavy boundary.

C2—32 to 40 inches; dark grayish brown (10YR 4/2)
silty clay, very dark grayish brown (10YR 3/2) moist;
massive; hard, friable, sticky and plastic; common
very fine roots; common very fine interstitial and few
very fine tubular pores; slightly effervescent; few
very fine white (10YR 8/1) lime filaments; moderate-
ly alkaline; clear wavy boundary.

C3—40 to 60 inches; brown (10YR 5/3) clay loam, very
dark grayish brown (10YR 3/2) moist; massive; hard,
friable, sticky and plastic; few very fine roots;
common very fine interstitial pores; slightly efferves-
cent; moderately alkaline.

These soils are stratified with coarser textured materi-
als. Reaction is moderately alkaline or strongly alkaline.
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In some areas, gypsum crystals are in the lower part of
the C horizon.

The A horizon is dark grayish brown or brown. It is silty
clay, clay, or silty clay loam. The C horizon is dark
grayish brown and brown or reddish brown. It is clay,
silty clay, and clay loam.

Hantz series

The Hantz series consists of very deep, well drained
soils that formed in alluvium from mixed sources. Hantz
soils are on alluvial fans, flood plains, and low terraces.
Slope ranges from 0 to 2 percent. Average annual pre-
cipitation is about 10 to 13 inches, and average annual
air temperature is about 63 degrees F.

Hantz soils are similar to Gila, Glendale, and Guest
soils and are near Glendale, Bonita, and Tres Hermanos
soils. Gila soils are in the coarse-loamy family, and Glen-
dale soils are in the fine-silty family. Bonita soils are
montmorillonitic. Tres Hermanos soils have an argillic
horizon. Guest soils have darker colors in the profile.

Typical pedon of Hantz silt loam in an area of Guest
and Hantz soils, in Graham County about 4 miles south
of Hackberry ranch headquarters, 800 feet west and
1,800 feet south of NE corner sec. 1, T. 10 S,, R. 29 E.:

A11—0 to 4 inches; light brown (7.5YR 6/4) silt loam,
reddish brown (7.5YR 5/4) moist; weak thin and
medium platy structure; slightly hard, very friable,
slightly sticky and slightly plastic; common very fine
roots; common very fine interstitial and common fine
tubular pores; slightly effervescent; moderately alka-
line; abrupt smooth boundary.

A12—4 to 7 inches; light brown (7.5YR 6/4) silty clay
loam, reddish brown (7.5YR 5/4) moist; massive;
slightly hard, very friable, slightly sticky and plastic;
common very fine and few fine roots; common very
fine interstitial and common fine tubular pores;
slightly effervescent; moderately alkaline; abrupt
smooth boundary.

C1—7 to 35 inches; light reddish brown (5YR 6/3) silty
clay, reddish brown (5YR 4/3) moist; moderate
medium subangular blocky structure appearing mas-
sive in places; very hard, firm, sticky and plastic;
common very fine and fine roots; many fine intersti-
tial and common very fine tubular pores; strongly
effervescent; moderately alkaline; gradual wavy
boundary.

B2tcab—35 to 41 inches; reddish brown (5YR 5/4) clay,
yellowish red (5YR 4/6) moist; moderate fine and
medium subangular blocky structure; hard, friable,
sticky and plastic; few very fine roots; many very
fine tubular and common very fine interstitial pores;
common thin clay films on faces of peds; violently
effervescent; common fine pinkish white (5YR 8/2)
soft lime masses, light reddish brown (5YR 6/4)
moist; moderately alkaline; clear wavy boundary.
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IlC2cab—41 to 60 inches; pinkish gray (7.5YR 7/2) grav-
elly silt loam, light brown (7.5YR 6/4) moist; mas-
sive; hard, very friable, slightly sticky and slightly
plastic; few fine roots; few very fine tubular and
interstitial pores; 30 percent fine gravel; violently ef-
fervescent; moderately alkaline.

These soils are stratified with coarser textured materi-
als. In some places, a buried horizon is not present.

The A horizon is light brown or pale brown. It is silt
loam, silty clay loam, or silty clay. The C1 horizon is light
reddish brown silty clay or clay. The buried horizon, if
present, is reddish brown clay to gravelly silt loam.

Hondale series

The Hondale series consists of very deep, well drained
soils that formed in alluvium derived from mixed sources.
Hondale soils are on alluvial fans and terraces. Slope
ranges from O to 3 percent. Average annual precipitation
is about 8 to 10 inches, and average annual air tempera-
ture is 64 degrees F.

Hondale soils are similar to Gothard soils and are near
Glendale, Guest, Pima, and Vekol soils. Gothard soils
have a fine-loamy control section. Guest and Vekol soils
do not have a natric horizon. Glendale and Pima soils do
not have an argillic horizon.

Typical pedon of Hondale silty clay loam, in Cochise
County 1.5 miles north of Interstate-10, 2,200 feet north
and 1,600 feet east of SW corner sec. 15, T. 13 S,, R.
30 E.:

A11—0 to 3 inches; pale brown (10YR 6/3) silty clay
loam, brown (7.5YR 4/4) moist; weak thin platy
structure; soft, friable, sticky and slightly plastic;
many very fine and fine roots; many very fine inter-
stitial and common very fine tubular pores; strongly
effervescent; strongly alkaline; clear smooth bound-
ary.

A12—3 to 12 inches; brown (7.5YR 5/2) silt loam, brown
(10YR 4/3) moist; massive; soft, friable, sticky and
plastic; many very fine and fine roots; many very fine
interstitial and common very fine tubular pores;
strongly effervescent; very strongly alkaline; abrupt
smooth boundary.

Bitca—12 to 15 inches; light brown (7.5YR 6/4) silty
clay loam, brown (7.5YR 4/4) moist; weak coarse
prismatic structure parting to moderate medium an-
gular blocky; slightly hard, friable, sticky and plastic;
many very fine roots; many very fine tubular pores;
few thin clay films on faces of peds; violently effer-
vescent; common fine pinkish white (7.5YR 8/2) soft
lime masses, pinkish gray (7.5YR 7/2) moist; very
strongly alkaline; abrupt smooth boundary.

B2tca—15 to 26 inches; light brown (7.5YR 6/4) silty
clay, brown (7.5YR 5/4) moist; weak coarse prismat-
ic structure parting to moderate fine and very fine
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angular blocky; very hard and hard, firm, sticky and
plastic; many very fine roots; many very fine tubular
pores; few thin clay films on faces of peds; strongly
effervescent; very strongly alkaline; clear wavy
boundary.

B3tca—26 to 35 inches; brown (7.5YR 5/4) silty clay
loam, brown (7.5YR 5/4) moist; moderate fine su-
bangular blocky structure; slightly hard, friable, sticky
and plastic; many very fine roots; common very fine
and fine tubular pores; few thin clay films on faces
of peds; strongly effervescent; few fine pinkish white
(7.5YR 8/2) soft lime masses, pinkish gray (7.5YR
7/2) moist; strongly alkaline; abrupt wavy boundary.

Ccacs—35 to 60 inches; pinkish gray (7.5YR 7/2) silty
clay loam, pinkish gray (7.5YR 6/2) moist; massive;
hard, firm, sticky and plastic; few very fine roots;
many very fine interstitial and common fine tubular
pores; violently effervescent; common fine pinkish
white (7.5YR 8/2) soft lime masses; few fine
gypsum crystals; moderately alkaline.

Thickness of the solum is 20 to 40 inches. These soils
are saline in some areas. Reaction is moderately alkaline
to very strongly alkaline.

The A horizon is pale brown and brown. It is loam, silt
loam, fine sandy loam, or siity clay loam. The B2t hori-
zon is light brown and brown. It is silty clay loam and
silty clay. The C horizon has 50 to 70 percent lime and
commonly has a few gypsum crystals.

Kimbrough series

The Kimbrough series consists of shallow, well drained
soils that formed in alluvium derived mainly from limes-
tone. Kimbrough soils are on high alluvial fans. Slope
ranges from O to 5 percent. Average annual precipitation
is about 12 inches, and average annual air temperature
is 62 degrees F.

Kimbrough soils are similar to Cave soils and are near
Mabray, Santo Tomas, and Tres Hermanos soils. Cave
soils contain less than 1 percent organic matter and are
light colored. Mabray soils are shallow to rock. Santo
Tomas soils do not have an indurated pan and have
more than 35 percent coarse fragments. Tres Hermanos
soils have an argillic horizon and do not have an indurat-
ed pan.

Typical pedon of Kimbrough gravelly fine sandy loam,
in Cochise County 0.1 mile south of Turkey Creek; 2,000
feet west of the SE corner sec. 33, T. 16 S, R. 31 E.:

A11—0 to 3 inches; brown (7.5YR 5/2) gravelly fine
sandy loam, dark brown (7.5YR 3/2) moist; weak
thin platy structure; soft, very friable, nonsticky and
nonplastic; many very fine roots; many very fine
tubular pores; 30 percent gravel; violently efferves-
cent; moderately alkaline; abrupt wavy boundary.
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A12—3 to 14 inches; brown (7.5YR 5/2) gravelly loam,
dark brown (7.5YR 3/2) moist; massive; soft, very
friable, slightly sticky and slightly plastic; many very
fine roots; many very fine tubular pores; 25 percent
gravel; violently effervescent; moderately alkaline;
abrupt wavy boundary.

Ccam—14 to 16 inches; white (5YR 8/1) indurated pan
with 1/4- to 1/2-inch laminar cap, pinkish gray (5YR
7/2) moist; massive; extremely hard, extremely firm,
nonsticky and nonplastic; 25 percent gravel; violent-
ly effervescent; moderately alkaline; abrupt wavy
boundary.

Depth to the indurated pan ranges from 4 to 20
inches, and the pan may be fractured or continuous.

The A horizon is brown or dark grayish brown. It is
gravelly fine sandy loam and gravelly loam.

Mabray series

The Mabray series consists of shallow, well drained
soils that formed in residuum from limestone and marble.
Mabray soils are on gently rolling ridges to very steep
hills. Slope ranges from 15 to 45 percent. Average
annual precipitation is 14 inches, and average annual air
temperature is 62 degrees F.

Mabray soils are similar to Kimbrough soils and are
near Kimbrough, Atascosa, and Chiricahua soils. Kim-
brough soils have a lime-cemented pan and contain less
than 35 percent coarse fragments. Atascosa and Chirica-
hua soils have an argillic horizon.

Typical pedon of Mabray very gravelly loam in an area
of Mabray-Rock outcrop complex, in Cochise County
south of Cochise mine in the Davis Mountains; 2,100
feet north and 550 feet east of the SW corner sec. 4, T.
17 S., R. 31 E.:

A11—0 to 1 inch; brown (10YR 5/3) very gravelly loam,
dark brown (10YR 3/3) moist; moderate fine granu-
lar structure; soft, very friable, slightly sticky and
slightly plastic; many very fine and fine roots; many
very fine and fine interstitial pores; 50 percent angu-
lar gravel; violently effervescent; moderately alka-
line; abrupt wavy boundary.

A12—1 to 12 inches; brown (10YR 5/3) very gravelly
loam, dark brown (10YR 3/3) moist; weak medium
granular structure; soft, very friable, slightly sticky
and slightly plastic; many very fine and fine and few
medium roots; many fine tubular and few fine inter-
stitial pores; violently effervescent; moderately alka-
line; abrupt irregular boundary.

Cr—12 to 15 inches; black (N 2.5/0) fractured limestone
with white (10YR 8/1) lime coatings, light gray
(10YR 7/2) moist; violently effervescent.

R—15 inches; black limestone; violently effervescent.
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Depth to bedrock ranges from 4 to 20 inches. Coarse
fragments make up 35 to 85 percent of the control
section. Reaction is moderately alkaline.

The A horizon is brown and grayish brown. It is very
gravelly loam or very cobbly loam.

Mokiak series

The Mokiak series consists of moderately deep, well
drained soils that formed in residuum from granite and
related rocks. Mokiak soils are on mountains. Slope is
dominantly 30 to 45 percent but, in places, ranges from
30 to 60 percent. Average annual precipitation is about
16 inches, and average annual air temperature is about
54 degrees F.

Mokiak soils are near Faraway soils. Faraway soils do
not have an argillic horizon and are shallow to bedrock.

Typical pedon of Mokiak cobbly sandy clay loam in an
area of Mokiak-Faraway-Rock outcrop complex, in Co-
chise County about 2 miles north of the town of Dos
Cabezas; 2,500 feet east and 200 feet north of SW
corner sec. 21, T. 14 S,, R. 27 E.:

A1—0 to 4 inches; dark grayish brown (10YR 4/2)
cobbly sandy clay loam, very dark grayish brown
(10YR 3/2) moist; weak thin platy structure; slightly
hard, friable, slightly sticky and slightly plastic; many
fine and very fine roots; common fine and very fine
tubular pores; 30 percent gravel and 15 percent
cobbles; neutral; clear smooth boundary.

B2t—4 to 12 inches; brown (10YR 5/3) very gravelly
sandy clay loam, dark brown (10YR 3/3) moist;
weak fine and medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plas-
tic; many fine and very fine roots; common fine and
very fine tubular and interstitial pores; common thin
clay films in pores and very few thin clay films on
faces of peds; 40 percent angular gravel; neutral;
clear smooth boundary.

B3t—12 to 26 inches; brown (7.5YR 5/4) and brown
(10YR 5/3) very gravelly sandy clay loam which has
a mottled appearance, brown (7.5YR 4/4) and dark
brown (10YR 3/3) moist; massive (grus); hard, fri-
able, slightly sticky and slightly plastic; common fine
and very fine roots; common fine and very fine tubu-
lar and interstitial pores; few thin clay films on faces
of rock fractures; 40 percent angular gravel; moder-
ately alkaline; clear smooth boundary.

Cr—26 to 30 inches; yellowish brown (10YR 5/6) and
light gray (10YR 7/2) highly weathered granite
(grus); extremely hard, firm, slightly sticky and slight-
ly plastic; few very fine roots; few very fine interstitial
pores; common thin yellowish red (5YR 4/6) clay
films on faces of fractures; common reddish yellow
(7.5YR 6/8) iron mottles; 60 percent angular gravel;
moderately alkaline; clear wavy boundary.
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R—30 inches; yellowish brown (10YR 5/6) and light gray
(10YR 7/2) granite bedrock; extremely hard.

Thickness of the solum ranges from 26 to 33 inches.
Depth to bedrock is 30 to 40 inches. The mollic epipe-
don is 10 to 19 inches thick. Reaction is neutral to
moderately alkaline. Coarse fragments on the surface
consist of gravel, cobbles, and stones in varying
amounts.

The A horizon is dark grayish brown or brown. It is
cobbly, gravelly, or stony sandy clay loam. The B2t hori-
zon is brown or yellowish brown. It is very gravelly sandy
clay loam.

Pima series

The Pima series consists of very deep, well drained
soils that formed in alluvium derived from mixed sources.
Pima soils are on flood plains and low terraces. Slope is
dominantly O to 1 percent but, in places, ranges to 2
percent. Average annual precipitation is 12 inches, and
average annual air temperature is 64 degrees F.

Pima soils are similar to Glendale and Grabe soils and
are near Bucklebar, Tubac, and Grabe soils. Glendale
soils have less than 1 percent organic matter in the
surface horizon and are light colored. Grabe soils have a
coarse-loamy control section. Bucklebar and Tubac soils
have an argillic horizon.

Typical pedon of Pima silt loam in an area of Pima-
Grabe silt loams, in Cochise County 1.1 miles east of
Apache Pass Road, 3,000 feet east and 200 feet north
of SW corner sec. 8. T. 14 S, R. 29 E.:

A11—0 to 3 inches; brown (10YR 5/3) silt loam, dark
brown (7.5YR 3/3) moist; weak thin platy structure;
slightly hard, very friable, slightly sticky and plastic;
many very fine roots; many very fine interstitial and
few very fine tubular pores; slightly effervescent;
moderately alkaline; abrupt smooth boundary.

A12—3 to 15 inches; brown (10YR 4/3) silt loam, dark
brown (7.5YR 3/2) moist; massive; slightly hard, fri-
able, slightly sticky and plastic; many very fine roots;
many very fine interstitial and tubular pores; strongly
effervescent; moderately alkaline; abrupt smooth
boundary.

A13—15 to 31 inches; brown (10YR 4/3) silt loam, dark
brown (7.5YR 3/2) moist; massive; slightly hard, fri-
able, sticky and plastic; few very fine roots; many
very fine tubular and few fine interstitial pores;
strongly effervescent; moderately alkaline; clear
wavy boundary.

C—31 to 60 inches; brown (10YR 4/3) silty clay loam,
dark brown (7.5YR 3/3) moist; massive; hard and
slightly hard, friable, sticky and plastic; few very fine
roots; many very fine tubular pores; strongly effer-
vescent; moderately alkaline.
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These soils are stratified with coarser textured materi-
als. The dark colored surface layer ranges from 20 to 36
inches or more in thickness. Some pedons are noncal-
careous in the upper 30 inches.

The A horizon is brown or grayish brown. It is siit loam
or silty clay loam.

Pridham series

The Pridham series consists of very deep, somewhat
poorly drained soils that formed in old alluvium from
mixed sources. Pridham soils are on nearly level, low
fans and on valley plains. Slope ranges from 0 to 2
percent. Average annual precipitation is about 13 inches,
and averge annual air temperature is about 62 degrees
F.

Pridham soils are similar to the Gothard and Guest
soils and are near Tubac, Comoro, Pima, and Grabe
soils. Gothard soils do not have a mollic epipedon and
are moderately well drained. Guest, Comoro, Pima, and
Grabe soils do not have an argillic or natric horizon and
are well drained. Tubac soils do not have a natric hori-
zon and are well drained.

Typical pedon of Pridham silty clay loam, in Cochise
County about 3 miles west of Arizona Highway 181 and
south of Fivemile Creek in the Sulphur Springs Valley,
1,200 feet north and 400 feet east of SW corner sec. 19,
T.17 S.,R. 28 E.

A1—0 to 1 inch; gray (10YR 5/1) silty clay loam, very
dark gray (10YR 3/1) moist; weak thin platy struc-
ture; slightly hard, friable, sticky and piastic; many
very fine roots; many very fine vesicular pores; neu-
tral; abrupt smooth boundary.

B21t—1 to 8 inches; gray (10YR 5/1) silty clay, very dark
gray (10YR 3/1) moist; weak fine and medium pris-
matic structure; slightly hard, friable, sticky and plas-
tic, many very fine roots; many very fine tubular
pores; few thin clay films on faces of peds and in
pores; slightly effervescent; few fine light gray (10YR
7/2) soft lime masses; strongly alkaline; clear wavy
boundary.

B22tca—8 to 22 inches; gray (10YR 5/1) siity clay, black
(10YR 2/1) moist; moderate fine and medium pris-
matic structure; slightly hard, friable, sticky and plas-
tic, many ‘very fine roots; many very fine tubular and
common very fine interstitial pores; common thin
clay films on faces of peds and in pores; few very
fine light yellowish brown (10YR 6/4) mottles;
strongly effervescent; common fine light gray (10YR
7/2) soft lime masses; strongly alkaline; clear wavy
boundary.

B23tca—22 to 29 inches; light brownish gray (10YR 6/2)
silty clay, very dark gray (10YR 3/1) moist; weak
fine subangular blocky structure; slightly hard, fri-
able, sticky and plastic; common very fine roots;
many very fine tubular and common very fine inter-

59

stitial pores; few thin clay films on faces of peds;
slightly effervescent; common light gray (2.5Y 7/2)
soft lime masses; strongly alkaline; abrupt wavy
boundary.

Cg—29 to 60 inches; mottled pale yellow (5Y 7/3) gray-
ish brown (2.5Y 5/2) and light brownish gray (10YR
6/2) clay, pale olive (8Y 6/3) very dark grayish
brown (2.5Y 3/2) and grayish brown (10YR 5/2)
moist; massive; very hard, firm, sticky and plastic;
few fine roots; many very fine tubular pores; very
slightly effervescent; moderately alkaline.

Thickness of the solum ranges from 20 to 40 inches.
Coarse fragments make up 0 to 15 percent of the solum.
Reaction is neutral to strongly alkaline.

The B2t horizon is gray and light brownish gray. It is
silty clay or clay.

Santo Tomas series

The Santo Tomas series consists of very deep, well
drained soils that formed in alluvium derived from mixed
sources. Santo Tomas soils are on high alluvial fans.
Slope is dominantly 2 to 6 percent but, in places, ranges
to 8 percent. Average annual precipitation is about 13
inches, and average annual air temperature is 63 de-
grees F.

Santo Tomas soils are similar to Comoro and Grabe
soils and are near Atascosa, Chiricahua, Mokiak, and
Comoro soils. Comoro and Grabe soils contain less than
35 percent coarse fragments in the control section. Atas-
cosa soils have a lithic contact within a depth of 20
inches. Chiricahua soils are fine textured. Mokiak soils
are moderately deep to bedrock and have a mesic tem-
perature regime.

Typical pedon of Santo Tomas cobbly fine sandy loam
in an area of Santo Tomas soils, in Cochise County 2.5
miles north of Government Peak, 500 feet east and 200
feet north of SW corner sec. 5, T. 14 S, R. 28 E.:

A11—0 to 2 inches; grayish brown (10YR 5/2) cobbly
fine sandy loam, very dark grayish brown (10YR 3/
2) moist; weak very fine granular structure; soft, very
friable, slightly sticky and nonplastic; many very fine
and common fine roots; many very fine interstitial
pores; 25 percent fine gravel and 5 percent cobbles;
neutral; abrupt smooth boundary.

A12—2 to 8 inches; brown (10YR 4/3) gravelly loam,
very dark grayish brown (10YR 3/2) moist; weak
very fine granular structure; slightly hard, very fri-
able, nonsticky and nonplastic; many very fine and
common fine roots; common very fine tubular pores;
25 percent fine and medium gravel and 5 percent
cobbles; moderately alkaline; abrupt wavy boundary.

A13—-8 to 36 inches; dark grayish brown (10YR 4/2)
very gravelly fine sandy loam, very dark grayish
brown (10YR 3/2) moist; weak very fine granular
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structure; soft, very friable, nonsticky and nonplastic;
many very fine and fine roots; 60 percent fine,
medium, and coarse gravel and 15 percent cobbles;
moderately alkaline; clear wavy boundary.

C—236 to 60 inches; grayish brown (10YR 5/2) very grav-
elly fine sandy loam, dark brown (10YR 3/3) moist;
massive; soft, friable, nonsticky and nonplastic;
many very fine and common fine and medium roots;
many very fine and fine interstitial pores; 50 percent
fine and medium gravel and 20 percent cobbles;
moderately alkaline.

These soils are stratified with finer and coarser tex-
tured materials and are calcareous in some areas. The
dark colored surface layer is more than 20 inches thick.
Coarse fragments consist of cobbles and gravel in vary-
ing amounts and some stones.

The A horizon is grayish brown, brown, and dark gray-
ish brown. It is cobbly fine sandy loam, gravelly loam,
and very gravelly fine sandy loam. The C horizon is very
gravelly fine sandy loam or gravelly loam.

Signal series

The Signal series consists of very deep, well drained
soils that formed in alluvium mainly from igneous rock.
Signal soils are on dissected alluvial fans and valley
slopes. Slope is dominantly 4 to 15 percent but ranges
from 2 to 30 percent. Average annual precipitation is
about 14 inches, and average annual air temperature is
62 degrees F.

Signal soils are similar to Tubac and White House
soils and are near Comoro, Grabe, Pima, Tubac, and
White House soils. All of these soils, except Signal soils,
do not have a mollic epipedon. Comoro and Grabe soils
have a coarse-loamy control section. Pima soils have a
fine-silty control section.

Typical pedon of Signal gravelly loam, in Graham
County 2.5 miles west of U.S. Highway 666, 800 feet
east and 2,600 feet north of SW corner sec. 33, T. 11 S,
R. 26 E.:

A1—0 to 2 inches; dark grayish brown (10YR 4/2) grav-
elly loam, dark brown (7.5YR 3/2) moist; weak
medium platy structure; slightly hard, friable, sticky
and slightly plastic; many very fine and few medium
roots; many very fine interstitial and few very fine
tubular pores; 40 percent fine and medium gravel;
medium acid; abrupt wavy boundary.

B21t—2 to 7 inches; dark brown (7.5YR 3/2) very grav-
elly clay loam, dark reddish brown (5YR 2/2) moist;
weak very fine subangular blocky structure; slightly
hard, friable, sticky and plastic; many very fine roots;
many very fine interstitial and tubular pores;
common moderately thick clay fims on faces of
peds; 40 percent gravel and 10 percent cobbles;
neutral; abrupt wavy boundary.

SOIL SURVEY

B22t—7 to 13 inches; reddish brown (5YR 4/3) very
gravelly clay, dark reddish brown (5YR 3/3) moist;
moderate fine and very fine subangular blocky struc-
ture; very hard, friable, sticky and very plastic; many
very fine roots; many very fine interstitial and few
very fine tubular pores; 45 percent gravel and 5
percent cobbles; common moderately thick clay
films on faces of peds; mildly alkaline; clear wavy
boundary.

B23t—13 to 22 inches; reddish brown (5YR 4/4) very
gravelly clay, dark reddish brown (5YR 4/4) moist;
moderate medium prismatic structure parting to
moderate medium subangular blocky; very hard, fri-
able, sticky and plastic; common very fine roots;
many very fine interstitial pores; 40 percent gravel;
common moderately thick clay films on faces of
peds; mildly alkaline; abrupt wavy boundary.

B3tca—22 to 32 inches; reddish brown (5YR 5/4) very
gravelly sandy clay, reddish brown (5YR 4/4) moist;
weak fine subangular blocky structure; very hard,
friable, sticky and plastic; few very fine roots; many
very fine interstitial pores; common thin clay films on
faces of peds; 60 percent fine gravel, slightly effer-
vescent; few fine white (5YR 8/1) soft lime masses;
moderately alkaline; abrupt wavy boundary.

lIC1ca—32 to 42 inches; brown (7.5YR 5/4) and pink
(7.5YR 7/4) very gravelly sandy loam, brown (7.5YR
5/4) moist; massive; very hard, friable, nonsticky
and nonplastic; few very fine tubular pores; 50 per-
cent fine gravel; strongly effervescent; moderately
alkaline; abrupt wavy boundary.

IIC2—42 to 60 inches; strong brown (7.5YR 5/6) very
gravelly loamy sand, dark brown (7.5YR 4/4) moist;
massive; hard, friable, nonsticky and nonplastic; few
very fine tubular pores; 50 percent fine gravel, mod-
erately alkaline.

Thickness of the solum is 15 to 36 inches. Thickness
of the mollic epipedon is 12 inches or more. Coarse
fragment content averages more than 35 percent.

The A horizon is dark grayish brown or brown. It is
gravelly loam or cobbly loam. The B2t horizon is dark
brown and reddish brown. It is very gravelly clay loam,
very gravelly clay, and very gravelly sandy clay. The C1
horizon has a zone of lime accumulation and is weakly
cemented in places.

Sonoita series

The Sonoita series consists of very deep, well drained
soils that formed in alluvium derived from acid igneous
rock. Sonoita soils are on alluvial fans and valley slopes.
Slope ranges from 0 to 5 percent. Average annual pre-
cipitation is about 10 inches, and average annual air
temperature is 63 degrees F.

Sonoita soils are similar to Bucklebar and Dona Ana
soils and are near Anthony, Comoro, Continental, Grabe,
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Pima, Tres Hermanos, Tubac, Bucklebar, and Dona Ana
soils. Bucklebar, Tres Hermanos, and Dona Ana soils
have a fine-loamy control section. Anthony, Comoro,
Grabe, and Pima soils do not have an argillic horizon.
Continental and Tubac soils have a fine-textured argillic
horizon.

Typical pedon of Sonoita gravelly sandy loam, in
Graham County 0.2 mile west of U. S. Highway 666, 950
feet north and 800 feet west of SE corner sec. 9, T. 10
S.,R. 26 E.

A1—0 to 3 inches; light reddish brown (5YR 6/3) gravel-
ly sandy loam, dark reddish brown (5YR 3/4) moist;
weak medium and thick platy structure; soft, very
friable, nonsticky and nonplastic; many very fine
roots; many very fine tubular pores; 20 percent fine
gravel; slightly acid; abrupt wavy boundary.

B21t—3 to 12 inches; reddish brown (5YR 6/3) gravelly
sandy loam, dark reddish brown (5YR 5/3) moist;
weak fine and medium subangular blocky structure;
slightly hard, very friable, slightly sticky and nonplas-
tic; common very fine roots; common very fine tubu-
lar pores; few thin clay bridges on sand grains; 20
percent fine gravel; mildly alkaline; clear wavy
boundary.

B22t—12 to 23 inches; reddish brown (5YR 5/3) gravelly
sandy loam, dark reddish brown (5YR 3/4) moist;
weak fine subangular blocky structure; slightly hard,
very friable, slightly sticky and nonplastic; common
very fine roots; common very fine interstitial pores;
few thin clay bridges on sand grains; 30 percent fine
gravel, moderately alkaline; abrupt wavy boundary.

B3tca—23 to 33 inches; brown (7.5YR 5/4) gravelly
sandy loam, dark reddish brown (5YR 3/4) moist;
weak fine subangular blocky structure; slightly hard
and hard, very friable, slightly sticky and nonplastic;
common very fine roots; common very fine tubular
pores; few thin clay films on faces of peds; 20 per-
cent fine gravel; slightly effervescent; moderately al-
kaline; gradual wavy boundary.

Cca—33 to 43 inches; light reddish brown (5YR 6/3) fine
sandy loam, reddish brown (5YR 4/3) moist; mas-
sive; soft, very friable, nonsticky and nonplastic; few
very fine roots; common fine interstitial and few very
fine tubular pores; 10 percent fine gravel; slightly
effervescent; few very fine pinkish white (5YR 8/2)
lime filaments; moderately alkaline; abrupt wavy
boundary.

IIB2tcab-—43 to 50 inches; mottled reddish brown (5YR
5/4) and yellowish red (5YR 5/6) gravelly sandy
clay loam, reddish brown (5YR 4/4) moist; moderate
fine and medium subangular blocky structure ap-
pearing massive in place; hard and very hard, fri-
able, slightly sticky and slightly plastic; few very fine
roots; few very fine tubular pores; few thin clay films
on faces of peds; 30 percent fine gravel; very slight-
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ly effervescent; common fine pink (5YR 7/3) lime
filaments; moderately alkaline.

Thickness of the solum is 30 inches or more. Depth to
the weak zone of lime accumulation is 20 to 40 inches.
Reaction is slightly acid to moderately alkaline.

The A horizon is light reddish brown or light brown. It
is gravelly sandy loam or fine sandy loam. The B2t hori-
zon is reddish brown and brown. It is gravelly sandy
loam or sandy loam. The C horizon is reddish brown,
light reddish brown, or reddish brown and yellowish red.
It is fine sandy loam, gravelly sandy clay loam, or gravel-
ly sandy loam.

Tres Hermanos series

The Tres Hermanos series consists of very deep, well
drained soils that formed in old alluvium from basic ig-
neous rock. Tres Hermanos soils are on alluvial terraces
and old alluvial fans. Slope ranges from 0 to 3 percent.
Average annual precipitation is about 10 inches, and
average annual air temperature is about 64 degrees F.

Tres Hermanos soils are similar to the Dona Ana and
Sonoita soils and are near Artesia, Gila, Anthony, Arizo,
Dona Ana, and Sonoita soils. Dona Ana soils have less
than 15 percent coarse fragments in the control section.
Sonoita soils do not have a calcic horizon within a depth
of 40 inches. Artesia soils have a duripan within a depth
of 39 inches. Gila, Anthony, and Arizo soils do not have
an argillic horizon.

Typical pedon of Tres Hermanos gravelly loam, in
Graham County about 1.5 miles southeast of San Jose,
2,200 feet south and 1,200 feet east of NW corner sec.
27, T.7S.,R. 27 E.

A1—0 to 3 inches; pink (5YR 7/3) gravelly loam, reddish
brown (5YR 5/3) moist; weak thin and medium platy
structure; soft, very friable, slightly sticky and slightly
plastic; few very fine roots; many very fine vesicular
pores; 20 percent fine and medium gravel; very
slightly effervescent; moderately alkaline; abrupt
wavy boundary.

B21tca—3 to 11 inches; reddish brown (5YR 5/4) gravel-
ly clay loam, reddish brown (5YR 4/4) moist; weak
fine and medium subangular blocky structure; slight-
ly hard, friable sticky and plastic; many very fine
roots, common very fine interstitial pores; common
thin clay films on faces of peds; 20 percent fine
gravel; strongly effervescent; moderately alkaline;
clear wavy boundary.

B22tca—11 to 19 inches; reddish brown (5YR 5/4) grav-
elly loam, reddish brown (5YR 4/4) moist; weak fine
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; many very fine
roots; few very fine tubular and common very fine
interstitial pores; few thin clay films on faces of
peds; 30 percent fine gravel; strongly effervescent;
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few very fine lime filaments; moderately alkaline;
abrupt wavy boundary.

C1ca—19 to 25 inches; pink (5YR 8/3) and light reddish
brown (5YR 6/3) gravelly loam, light reddish brown
(5YR 6/3) moist; massive; slightly hard, friable, non-
sticky and nonplastic; few very fine roots; many very
fine interstitial pores; 30 percent fine lime-coated
gravel; violently effervescent; strongly alkaline; clear
wavy boundary.

C2ca—25 to 60 inches; pink (5YR 7/3) gravelly fine
sandy loam, light reddish brown (5YR 6/3) moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; few very fine roots; many very fine inter-
stitial pores; 40 percent fine and medium lime-
coated gravel; violently effervescent; strongly alka-
line.

Thickness of the solum ranges from 12 to 30 inches.
Coarse fragments make up 15 to 35 percent of the
solum. Reaction is mildly alkaline to strongly alkaline.

The A horizon is pink, light reddish brown, or light
brown. The B2t horizon is reddish brown or light reddish
brown. It is gravelly clay loam and gravelly loam.

Tubac series

The Tubac series consists of very deep, well drained
soils that formed in old mixed alluvium. Tubac soils are
on old alluvial fans and terraces. Slope ranges from 0 to
5 percent. Average annual precipitation is about 11
inches, and average annual air temperature is about 65
degrees F.

Tubac soils are similar to Continental and Forrest soils
and are near Forrest, White House, Sonoita, and Buckle-
bar soils. Continenta! soils do not have an albic horizon.
Forrest and White House have more than 1 percent
organic matter in the upper part of the solum. Sonoita
soils are coarse-loamy, and Bucklebar soils are fine-
loamy.

Typical pedon of Tubac gravelly sandy loam in an area
of Tubac soils, in Cochise County about 6 miles south-
east of Bowie, 700 feet south and 50 feet west of NE
corner sec. 31, T. 13 S.,, R. 29 E.:

A1—0 to 3 inches; light reddish brown (5YR 6/4) gravel-
ly sandy loam, reddish brown (5YR 4/4) moist; weak
thin and medium platy structure; soft, very friable,
nonsticky and nonplastic; many very fine roots;
many fine vesicular pores; 15 percent fine gravel,
neutral; abrupt smooth boundary.

A2—3 to 6 inches; light brown (7.5YR 6/4) gravelly
loam, dark brown (7.5YR 4/4) moist; massive; slight-
ly hard, very friable, slightly sticky and slightly plas-
tic; many very fine roots; many very fine tubular
pores; 20 percent fine gravel; noneffervescent; neu-
tral; abrupt wavy boundary.
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B21t—6 to 13 inches; reddish brown (5YR 4/4) clay,
reddish brown (5YR 4/3) moist; moderate fine pris-
matic structure parting to strong fine and medium
angular blocky; hard and very hard, firm, sticky and
very plastic; common very fine and fine roots; few
very fine tubular and interstitial pores; many moder-
ately thick clay films on faces of peds; nonefferves-
cent; moderately alkaline; clear smooth boundary.

B22t—13 to 25 inches; reddish brown (5YR 4/4) clay,
reddish brown (5YR 4/4) moist; moderate medium
prismatic structure parting to strong medium suban-
gular blocky; very hard, firm, sticky and very plastic;
common very fine roots; few very fine tubular and
interstitial pores; common moderately thick clay
films on faces of peds; slightly effervescent; moder-
ately alkaline; clear wavy boundary.

B23tca—25 to 36 inches; reddish brown (5YR 5/4) clay,
reddish brown (5YR 4/4) moist; common fine and
medium angular blocky structure; hard, friable, sticky
and very plastic; few very fine and fine roots; few
very fine tubular and interstitial pores; common mod-
erately thick clay films on faces of peds; common
pinkish white (5YR 8/2) and light reddish brown
(5YR 6/3) soft lime masses; moderately alkaline;
clear wavy boundary.

B3tca—36 to 48 inches; reddish yellow (5YR 6/6) and
reddish brown (5YR 4/4) clay loam, reddish brown
(5YR 4/4) moist; moderate fine subangular blocky
structure; very hard, firm, sticky and plastic; many
very fine tubular pores; few thin clay films on faces
of peds and in pores; violently effervescent; many
fine pink (8YR 8/3) soft lime masses; moderately
alkaline.

Thickness of the solum is more than 40 inches.
Coarse fragments make up 0 to 35 percent of the solum.
Reaction is neutral to strongly alkaline.

The A horizon is light reddish brown, reddish brown,
light brown, or brown. It is gravelly sandy loam, sandy
loam, gravelly loam, or sandy clay.

Vekol series

The Vekol series consists of very deep, well drained
soils that formed in alluvium derived from mixed sources.
Vekol soils are on alluvial fans and terraces. Slope
ranges from O to 2 percent. Average annual precipitation
is about 8 inches, and average annual air temperature is
62 degrees F.

Vekol soils are similar to Continental, Forrest, Tubac,
and White House soils and are near Guest and Hondale
soils. Continental soils have a B2t horizon with moderate
or strong structure and are noncalcareous in the upper
part of the solum. Forrest soils average more than 1
percent organic matter to a depth of 15 inches and have
a calcic horizon. Tubac soils have an abrupt textural
boundary from the A horizon to the B horizon. White
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House soils have more than 1 percent organic matter to
a depth of 15 inches. Guest soils do not have an argillic
horizon. Hondale soils have a fine-textured natric hori-
zon.

Typical pedon of Veko! loam, in Cochise County 1.1
miles south of Interstate-10, 1,200 feet east and 1,800
feet north of SW corner sec. 3, T. 14 S, R. 31 E.

Ap—O0 to 10 inches; brown (7.5YR 5/4) loam, brown
(7.5YR 4/4) moist; weak thin and medium platy
structure on surface, weak fine granular structure
below; soft, very friable, slightly sticky and slightly
plastic; many very fine and few fine roots; few very
fine interstitial pores; slightly effervescent; moderate-
ly alkaline; abrupt wavy boundary.

B21t—10 to 22 inches; reddish brown (5YR 5/4) clay
loam, dark reddish brown (5YR 3/4) moist; weak
fine subangular blocky structure; very hard, friable,
sticky and plastic; many very fine roots; many very
fine tubular pores; few thin clay fiims on faces of
peds; strongly effervescent; moderately alkaline;
clear wavy boundary.

B22tca—22 to 36 inches; reddish brown (5YR 5/4) clay,
dark reddish brown (5YR 3/4) moist; weak fine and
medium subangular blocky structure; hard, friable,
sticky and plastic; few very fine roots; many very
fine tubular pores; common thin clay films on faces
of peds; strongly effervescent; common fine and few
medium white (5YR 8/1) soft lime masses; strongly
alkaline; clear wavy boundary.

B23tca—36 to 47 inches; light reddish brown (5YR 6/3)
heavy clay loam, reddish brown (5YR 4/3) moist;
weak medium subangular blocky structure; very
hard, friable, sticky and plastic; few very fine roots;
many very fine tubular pores; few thin clay films on
faces of peds; strongly effervescent; common fine
white (5YR 8/1) soft lime masses; moderately alka-
line; abrupt smooth boundary.

lICca—47 to 54 inches; brown (7.5YR 5/4) gravelly
sandy clay loam, brown (7.5YR 4/4) moist; massive;
slightly hard, friable, slightly sticky and nonplastic;
many very fine tubular pores; 40 percent fine gravel;
strongly effervescent; common fine pinkish white
(7.5YR 8/2) soft lime masses; moderately alkaline.

Thickness of the solum is 35 to 48 inches. The soil is
calcareous throughout.

The A horizon is brown or light brown. The B2t horizon
is reddish brown and light reddish brown. It is clay loam
and clay.

White House series

The White House series consists of very deep, well
drained soils that formed in alluvium from igneous and
sedimentary rock. White House soils are on alluvial fans
and valley plains. Slope generally ranges from 2 to 10
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percent but, in places, ranges to 20 percent. Average
annual precipitation is about 14 inches, and average
annual air temperature is 62 degress F.

White House soils are similar to Continental, Forrest,
and Tubac soils and are near Atascosa, Chiricahua, Kim-
brough, Forrest, and Tubac soils. Continental soils have
less than 1 percent organic matter in the surface hori-
zon. Forrest soils have a calcic horizon. Tubac soils
have an abrupt textural change from the A horizon to the
B horizon. Atascosa soils have more than 35 percent
coarse fragments in the control section and are shallow
to bedrock. Chiricahua soils are moderately deep over
bedrock. Kimbrough soils do not have an argillic horizon
and have a lime-cemented pan at a shallow depth.

Typical pedon of White House gravelly loam in an area
of White House-Forrest association, in Cochise County
0.1 mile northwest of Arizona Highway 181, 2,000 feet
north and 1,000 feet west of SE corner sec. 2, T. 17 S,,
R. 28 E.:

A1—0 to 2 inches; brown (7.5YR 5/4) gravelly loam,
dark brown (7.5YR 3/2) moist; weak thin and
medium platy structure; soft, very friable, slightly
sticky and slightly plastic; many very fine roots;
common very fine interstitial and many very fine
tubular pores; medium acid; abrupt wavy boundary.

B1t—2 to 7 inches; reddish brown (5YR 5/3) clay loam,
dark reddish brown (5YR 3/4) moist; weak fine su-
bangular blocky structure; slightly hard, friable, sticky
and plastic; many very fine roots; many very fine
tubular pores; few thin clay films on faces of peds;
medium acid; clear wavy boundary.

B21t—7 to 19 inches; reddish brown (5YR 4/4) clay,
dark reddish brown (5YR 3/4) moist; weak medium
prismatic structure; very hard, friable, sticky and
plastic; many very fine roots; common very fine in-
terstitial and tubular pores; many moderately thick
clay films on faces of peds; moderately alkaline;
clear wavy boundary.

B22t—19 to 28 inches; yellowish red (5YR 4/5) clay,
reddish brown and yellowish red (5YR 4/4 and 4/6)
moist; weak medium subangular blocky structure;
hard, friable, sticky and plastic; common very fine
roots; many very fine tubular pores; many moderate-
ly thick clay films on faces of peds; moderately alka-
line; abrupt wavy boundary.

B23tca—28 to 40 inches; yellowish red (5YR 4/6) grav-
elly clay, yellowish red (5YR 4/6) moist; moderate
fine and medium subangular blocky and angular
blocky structure; very hard, friable, sticky and plas-
tic; few very fine roots; common very fine tubular
and interstitial pores; common moderately thick clay
films on faces of peds; few very fine lime masses;
20 percent fine and medium gravel; slightly efferves-
cent; moderately alkaline; clear wavy boundary.

B24tca—40 to 50 inches; yellowish red (S5YR 5/6) grav-
elly clay, yellowish red (5YR 4/6) moist; weak fine
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subangular blocky structure; hard, friable, sticky and
plastic; many very fine interstitial pores; few fine
pinkish white (5YR 8/2) lime masses, pink (5YR 7/
4) moist; 35 percent fine and medium gravel; few
thin clay films on faces of peds; slightly efferves-
cent; moderately alkaline.

Thickness of the solum is 40 inches or more. Coarse
fragment content ranges from a trace to 35 percent.

The A horizon is brown. It is gravelly loam or gravelly
sandy loam. The B2t horizon is reddish brown and yel-
lowish red. It is clay loam, clay, and gravelly clay.

Formation and morphology of the
soils

In this section, the processes of soil formation are
discussed and related to the soils in the survey area.
Also discussed in this section is morphology of the soils.

Formation

Lacustrine deposits that are mapped in this area as
Calciorthids and Torriorthents, eroded, indicate that the
San Simon Valley was a closed basin at one time. In this
aspect, it was similar to the Willcox Playa to the west
and to other playas to the east in the vicinity of Lords-
burg, New Mexico. Studies made of the Willcox Playa
indicate that the lacustrine material was laid down in
Pleistocene Lake Cochise. It can be assumed that the
lacustrine materials in the San Simon Area were laid
down at approximately the same time. Soils on the allu-
vial fans formed, in part, during the Wisconsin pluvial
period. Some soils, however, may be much older.

Soils in the survey area have been influenced during
their formation by five factors: parent material, climate,
plant and animal life, relief, and time. Of these five fac-
tors, climate probably has had a dominanting influence
on formation of the soils. This is mainly because of the
changes in climate during the Pleistocene and Recent
Epochs.

Parent material

The mountain ranges that border and are in the survey
area contain many kinds of rock, such as basalt, granite,
andesite, rhyolite, volcanic tuff, quartzite, and limestone.
Erosion debris from these mountains makes up the fan
materials of the valley slopes. The soils reflect the kind
of debris that dominate the materials in which they
formed. Kimbrough and Cave soils formed in materials
dominantly from limestone. Bonita and Graham soils
formed in materials dominantly from basalt. White
House, Tubac, and Continental soils formed in mixed
materials dominantly from such acid igneous rock as
granite and rhyolite. Soils of the Forrest series formed in
materials that are dominantly acid igneous but that are
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strongly influenced by materials derived from limestone.
The Gothard and the Hondale soils formed in highly
mixed materials. They contain evidence of the influence
of poor drainage, probably reflecting the time when the
lake was present in the area.

Climate

Because of the changes from Pleistocene to the pres-
ent, climate has probably had a dominating influence on
soil formation in the survey area. Studies made in nearby
Willcox Playa indicate that several pluvial periods have
occurred and that during a period annual precipitation
exceeded 30 inches.

Climate has a strong influence on soil formation. Heat
and moisture greatly influence the kind of vegetation that
grows and the rates at which organic matter decom-
poses and minerals weather. Heat and moisture aiso
strongly affect the rates of removal and accumuiation of
material in soil horizons.

In the survey area, most of the annual precipitation
occurs during July, August, and September. Winters are
cool and slightly moist. By late in spring the soils are
generally dry, and growth of grasses and shrubs general-
ly stops. Rapid growth occurs with the coming of rains in
summer.

The hot summers bring about a rapid breakdown of
organic matter. This, along with the limited growth period
of the plants, tends to prevent accumulation of organic
matter in the soils.

The ranges in precipitation and temperature are too
limited to account for all the soil differences in the
survey area. Because of this, many of the more strongly
developed soils are thought to have developed during
times when wider ranges in precipitation and tempera-
ture were more conducive to soil formation. The younger
soils that are forming under present conditions have a
light colored surface layer that has massive or weak
structure, are moderately alkaline to very strongly alka-
line, and have underlying material that is calcareous and
moderately alkaline to very strongly alkaline. Older soils,
higher on the fans, have a dark colored surface layer
that has moderate structural development and a well
developed subsoil. The subsoil is generally neutral in the
upper part and moderately alkaline with accumulated
carbonates in the lower part.

Plant and animal life

Plants that are tolerant of saline and alkali conditions
occur along the axis of the San Simon Valley where the
influence of the ancient lake is still evident. Desert
grasses and shrubs are on the fan slopes that extend
from the valley axis toward the foothills. Chaparral, oak,
juniper, and some pinyon pine are on the foothills and
low mountains.

Soils that are in swales and on flood plains and re-
ceive extra moisture by runoff from higher areas support
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a lush growth of vegetation. This brings about an accu-
mulation of organic matter, thus creating soils that have
a dark colored surface layer. Pima, Grabe, Comoro, and
Santo Tomas soils are examples of these soils. Soils
that are on uplands on fans lose some of the precipita-
tion through runoff. Vegetation is less dense and is
made up of desert shrubs and grasses. Less plant resi-
due is produced, and decomposition is rapid. Soils under
these conditions have a light colored surface layer. An-
thony, Bucklebar, Continental, Sonoita, Tres Hermanos,
Tubac, and Vekol soils are examples of soils under
these conditions.

Precipitation is sufficient on the foothills and moun-
tains to produce enough vegetation and organic matter
to make a dark colored surface layer. Such soils as
Atascosa, Chiricahua, Faraway, Graham, Kimbrough,
Mabray, Mokiak, Signal, and White House are examples
of this.

Small animals, earthworms, insects, and micro-organ-
isms also influence the formation of soils. They mix or-
ganic matter into the soil and help break down the re-
mains of plants. Rodents burrowing into the soil tend to
mix the layers. Earthworms and other invertebrata feed
. on the organic matter in the upper few inches of the soil,
especially in the dark colored soils. Bacteria, fungi,
algae, actiomycetes, and other micro-organisms help de-
compose plant remains and hasten the weathering of
rock. Also, the remains of the fauna tend to add to the
organic-matter content of the soil.

Relief

Relief, through its effect on drainage, erosion, and
sedimentation, has influenced soil formation in the
survey area. Soils are finer textured along the axis of
valley areas. Salts have accumulated in some soils, and
in some soils carbonates are high. Also in these areas
are soils that are subject to frequent flooding. Vegetation
is lush where the soils are flooded. Where soils are
saline and alkali, only plants that are tolerant of a high
salt content or alkali condition exist.

On the fans and in slightly higher areas, the soils have
better drainage and are free of salts and harmful
amounts of alkali. Carbonates are generally leached to
‘the subsoil. Vegetation is made up of desert shrubs and
grasses.

Soils on the foothills and mountains are generally
slightly acid to neutral and are free of salts. Some car-
bonates may be present, but they are generally on the
surface of the bedrock or along fracture plains in the
bedrock. These soils are generally dark colored and are
relatively high in content of organic matter.

Time

Soils form more slowly in the hot, arid desert than in
more humid areas because there is less water for weath-
ering, for leaching of weathering products, and for trans-
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locating clay. Soil properties change only slowly with
time under the present climatic regime. The great differ-
ences in the properties of the Tubac and Glendale soils
would require great differences in time, if time alone
were the difference. A combination of time and climate,
however, could account for these differences. Tubac
soils are assumed to have formed in pluvial periods of
Wisconsin and lllinoian ages. Glendale soils, however,
formed under the present climatic regime.

Morphology

Such soils as the Gothard and Hondale soils and Cal-
ciorthids and Torriorthents formed in lakelaid materials
that probably were deposited at about the same time as
the Lake Cochise deposits. Subsequent entrenchment
and drainage and the overwash of sediment from neigh-
boring mountains obscured this lake, leaving only the
lacustrine deposit as evidence. The Bluepoint soils to the
east of this lake area probably represent beach sands
that have been moved to their present position by the
prevailing winds.

Well developed soils are on the higher parts of the
fans. These soils apparently formed during the pluvial
period that produced the lake. The Signal, Eba, White
House, Tubac, and Continental soils are good examples
of such soils.

Intermediate on the fan slopes and in the fan materials
that were laid in over the lakelaid sediments are such
soils as the Anthony, Sonoita, Comoro, Pima, Grabe,
Gila, and Glendale soils. These soils have only slight
profile development and probably represent soils that
formed since the last pluvial period under a climate
regime much like the present one.

On the foothills and mountains are soils that show
various stages of development. Most of these soils are
shallow or very shallow. Some have a clay subsoil. Most
of the soils that have a clay subsoil are old soils that
probably formed during the last pluvial period. Shallow
soils that do not have a clay subsoil are generally on the
steeper slopes. Here, geologic removal has kept pace
with rock weathering so that a clay subsoil has not had a
chance to form. The Atascosa, Chiricahua, Faraway,
Mabray, and Mokiak soils are examples of this.

Shallow soils that have an indurated lime pan are on
fan slopes below limestone hills or where limestone hills
once existed. Such soils as the Cave and Kimbrough
soils are examples.

Soils that have a silica-cemented pan are in areas
where significant amounts of tuff and ash are present.
Artesia soils and Durorthids are examples.

Several pluvial periods occurred during Wisconsin and
llinoian ages. This is indicated by the presence of sever-
al well developed soil profiles, superimposed one on the
other, high on the fan slopes above the Willcox Playa.
The Pridham soils are a result of this sequence of well
developed soils. Water from melting snow in the moun-
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tains and runoff from summer showers in the mountains
infiltrate the soils high on the fan. Moisture penetrates
only to the top of the B horizon of the buried, developed
soil and, then moves laterally down the fan slope toward
the playa. Since the buried B horizon is essentially on
the level, it eventually emerges to the surface and
blends with the B horizon of the overlying profile. The
perched water table has gleyed the B horizon of the
overlying soil, thus producing the Pridham soils.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Association, soil. A group of soils geographically asso-
ciated in a characteristic repeating pattern and de-
fined and delineated as a single mapping unit.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.
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Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.

Calcareous soll. A soil containing enough calcium car-
bonate {commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soll. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard —When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
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outlets. Seven classes of natural soil drainage are
recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.
Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and “climatic
moors.”
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Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.

Excess sodium. Excess exchangeable sodium. The re-
sulting poor physical properties restrict the growth of
plants.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess salts. Excess water soluble salts. Excessive
salts restrict the growth of most plants.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding uniess protected
artificially.

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance. ,

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
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material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a resuit of the loss of silicate
clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum the
Roman numeral |l precedes the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hydrologic solil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Irrigation. Application of water to soils to assist in pro-
duction of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the latera! flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed uni-
formly over the field.
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Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.

Large stones. Rock fragments 10 inches (25 centi-
meters) or more across. Large stones adversely
affect the specified use.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. Inadequate strength for supporting loads.

Munsell notation. A designation of color by degrees of
the three single variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Percs slowly. The slow movement of water through the
soil adversely affecting the specified use.

Permeabillity. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very sfow (less than 0.06
inch), slow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

pH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Piping. Moving water of subsurface tunnels or pipelike
cavities in the soil.

Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

Proflle, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........cocovvcomnneviincniiinceninicenn Below 4.5
Very strongly 8Cid.......ccoevvveneerrernnecrisncnreannns 4.5 10 5.0
Strongly aCid......coveiereeincreerccrereneneneneens 511055
Medium aCId.......ccooromernrerennenrerrseesenn, 5.6 to 6.0
Slightly aCid......cccoviiiirerrneeerenrerensrerenierseinns 6.1t06.5
Mildly- alKaling.......coovrieererrerecrnnmecrnnennnieneenns 741078
Moderately alkaling..............ccecvererecrivnrrernnn.. 791084
Strongly alkaling..........cc.ccverereereerirecrinnncsreonae 8.5109.0

Very strongly alkaling............cccovvrecrennnee 9.1 and higher
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Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Rooting depth, observed. The depth to which the ma-
jority of the plant roots penetrate the soil; i.e., that
depth where the number of roots observed changes
from many or common to few.

Saline soil. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Slow refill. The slow filling of ponds, resulting from re-
stricted permeability in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soil. A natural, three-dimensional body at the earth’s
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
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and animal life characteristics of the soil are largely
confined to the solum.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any reguiar cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand, loamy
sand, and sandy loam classes may be further divided
by specifying “coarse,” “fine,” or “very fine."”

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Water supply capacity. Available water in the soil at the
start of the growing season plus precipitation, less
runoff and evaporation, or plus run-on from higher
lying areas.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole. '
Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.
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Figure 3.—An area of Artesia cabbly fine sandy loam in foreground. Graham-Rock outcrop complex is on hills in
background.

Figure 4.—An area of Biuepoint-Gothard complex. Bluepoint loamy sand is on dunes, and Gothard fine sandy loam is in
level areas.
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Figure 5.—Bonita cobbly silty clay under grass cover on the right and Cave-Durorthids complex under creosotebush
cover on the left.

Figure 6.—An area of Cave-Durorthids complex under typical ground cover.
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Figure 7.—~An area of Comoro soils under good grass cover in foreground. Mokiak-Faraway-Rock outcrop complex is
on hills in background.
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Figure 8.—An area of Eba gravelly sandy loam in foreground. Atascosa-Chiricahua-Rock outcrop complex is on hills in
background.

Figure 9.—An area of Glendale-Gila complex, eroded. Cave-Durorthids complex is on terrace in center. Atascosa-Graham-
Rock outcrop complex is on hills in background.
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Figure 10.—An area of Glendale-Gila association, frequently flooded,
under good grass cover. Figure 11.—Profile of Guest silty clay loam.

Figure 12.—Alfaifa in an area of Hondale silty clay loam. Figure 13.—Kimbrough gravelly fine sandy loam in foreground. Mabray-
Rock outcrop complex on hills in background.
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Figure 15.—Mokiak-Faraway-Rock outcrop complex is on hills. Santo Tomas soils are along drainageways.
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Figure 16.—Peach orchard and cotton crop in an area of Pima-Grabe association.

Figure 17.—An area of nearly level Santo Tomas soils on bottom land. Mokiak-Faraway-Rock outcrop complex is on
mountains in background.
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Figure 19.—Typical ground cover in an area of Tres Hermanos gravelly
Figure 18.—Cotton on Sonoita fine sandy loam. loam.

Figure 20.—Profile of Tres Hermanos gravelly loam. Figure 21.—Typical vegetation in an area of Tubac-Sonoita complex.
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Figure 22.—Typical ground cover in an area of White House-Forrest association. Mokiak-Faraway-Rock outcrop
complex is on hills in background.
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TABLE 1.~-TEMPERATURE AND PRECIPITATION AT SAFFORD
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It can be calculated by adding the

maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which

##p growing degree day is a unit of heat available for plant growth.
growth is minimal for the principal crops in the area (50° F),

#Recorded in the period 1951-74 at Safford, Ariz.
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TABLE 2.--TEMPERATURE AND PRECIPITATION AT WILLCOX
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#Recorded in the period 1951-74 at Willcox, Ariz.

It can be calculated by adding the

and subtracting the temperature below which

#%p growing degree day is a unit of heat available for plant growth.

maximum and minimum daily temperatures, dividing the sum by 2,
growth is minimal for the principal crops in the area (500 F)
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TABLE 3.--FREEZE DATES IN SPRING AND FALL AT SAFFORD

T
H Temperature#
[]
]
Probability i 280 T | 28V F T 320 F
i or lower i or lower {  or lower
H | \
Last freezing ' H ]
temperature ' ' !
in spring: | 1 i
1 1 ¥
1 1 [
year in 10 ! ] |
later than-- H March 23 E April 16 | May 3
1 1
] 1 1
2 years in 10 i i i
later than-- ! March 16 | April 8 | April 27
1 ) 1
1 | 1
5 years in 10 1 i i
later than-- i March 34 March 24 | April 14
[] [] 1
| | e
First freezing H | i
temperature | i i
in fall: H i !
1 ] 1
1 ] |
1 year in 10 | | i
earlier than-- | November 4 | November 2 | October 18
i ! i
2 years in 10 | 1 '
earlier than-- | November 12 | November 7 | October 22
1 ] ]
1 1 i
5 years in 10 H i i
earlier than-- | November 27 | November 16 | October 31
) [] 1
1 | ]

*Recorded in the period 1951-74 at Safford, Ariz.

TABLE 4,--FREEZE DATES IN SPRING AND FALL AT WILLCOX

1
! Temperature*
1
1
Probability i 240 F 1 280 F i 320 F
{ or lower i or lower \ or lower
i 1 i
Last freezing i ! |
temperature ! ! |
in spring: ! ] |
] ] 1
1 ] 1
1 year in 10 | i i
later than-- i May 3 i May 17 | June 1
(] 1 1
] 1 1
2 years in 10 ! i ]
later than-- | April 23 | May 9 | May 23
1 1 1
1 ] 1
5 years in 10 | ] i
later than-- i April 4 April 23 | May 7
1 1 1
| | |
First freezing i | |
temperature 1 | |
in fall: i i i
[] ] )
] ] il
1 year in 10 1 i ]
earlier than-- | October 24 | October 16 | October N
] [] t
] ] ]
2 years in 10 | | |
earlier than-- | Qctober 29 | October 20 | October 9
1 1 [)
| | 1
5 years in 10 ! ! 1
earlier than-- | November 9 | October 28 | October 20
] 1 1
1 1 1

#Recorded in the period 1951-74 at Wilcox, Ariz.
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TABLE 5.--GROWING SEASON LENGTH AT SAFFORD

T
i
i Daily minimum temperature
| during growing season#
]
I
Probability |7 HIgher T Higher T~ Higher

| than ! than i than
| 240 F i 289 F | 320 F
v Days i Days 1 Days
1 —_—— [] —— 1 T——
| ] 1

9 years in 10 | 237 i 206 | 176
1 ) 1
1 ] 1

8 years in 10 | 248 ! 216 | 184
1 1 1
1 1 |

5 years in 10 | 269 | 236 i 199
1 ] 1
] ] 1

2 years in 10 | 290 ! 256 ! 214

. ' | ]

t ] 1

1 year in 10 |} 300 | 266 { 221
1 [] 1
t 1 1

*#Recorded in the period 1951-74 at Safford, Ariz.

TABLE 6.--GROWING SEASON LENGTH AT WILLCOX

Daily minimum temperature
during growing season*

1
|
i
i
Probability |~ Higher T HIgher v _Righer

i than i than i than
| 240 F i 289 F i 329 F
H Days i Days 1 Days
| _—— 1 Se—— 1 m———
] | ]

9 years in 10 | 180 | 156 1 131
1 1 []
1 1 ]

8 years in 10 | 193 | 167 1 143
1 1 ]
1 1 1

5 years in 10 | 218 1 188 | 165
1 ] ]
1 1 1

2 years in 10 | 243 H 209 | 187
) + 1
1 | t

1 year in 10 | 256 H 219 H 199
] ) []
1 1 ]

#Recorded in the period 1951-74 at Wilcox, Ariz.
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TABLE 7.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

1 H T
Map | Soil name | Acres | Percent

symbol} ' |

' 3 :

| i 5
1 |Anthony-Gila compleXeeeccmccncrccacaux B e L e e e L L LTt i
2 1Arizo goils-----E ----------------------------------- e B it T i Zg:ggg i g:%
3 {Artesia cobbly fine sandy loam-------- T L L L L L e e i | 32,543 | 2.7
Yy {Atascosa-Chiricahua-Rock outcrop complex=-ecew--ce--=- B e ! 72,272 | 5.9
5 {Atascosa-Graham=-Rock outcrop compleXx-=-eeecwecccacaaa B L L PP L P P e ) 105,873 | 8.7
6 {Bluepoint loamy Sand---=eececccccccccccmmcomcccrrccccacmccc s e m e c e { 15,244 | 1.2
7 |Bluepoint-Gothard compleX~ecemme—caea- e et L L L P PR T | 24,306 | 2.0
8 iBonita cobbly silty clay-emeeccccocercccccccccccncna" B L L LR LS PP S LR i 18,102 | 1.5
9 i Bucklebar fine sandy loam-===eccc-ce-- B e e L EE L B e L L L L PP L P L LT ! 13,091 | 1.1
10 |Calciorthids and Torriorthents, erodede-eeecccccccccmaccacccccccccncccccccnceneaaa- H 22,708 | 1.9
1" {Cave-Durorthids compleX-wewe-—mcccccccccncaaccccancana- B L L PP L P L EE 1 23,231 | 1.9
12 {Comoro 80il8e-mmmcccrccccccnc e ~——emccemmemea B e e Lt e i 39,723 | 3.3
13 |Continental-Tubac complex--eecenmaa—a-- D et e S D T i 58,677 | 4.8
14 iDona Ana fine sandy loam, 0 to 2 percent SlopeSe--—-mecmcccccccccccccecccacccccnana i 8,266 | 0.7
15 iDona Ana fine sandy loam, 0 to 5 percent 8lopeS--e-eemcmcacocccmccccccaccccccceaauan | 14,866 | 1.2
16 |Eba gravelly sandy loame-ece-—cc—ococa- L L LTS Lt L P PP P L PP P ' 46,213 | 3.8
17 |Eba gravelly fine sandy loamee-------- R ittt E L B L L L E L LS P i 4,240 | 0.3
18 |Faraway-Rock outcrop complex--=-ec---a- D e e e e L P i 15,140 | 1.2
19 |Forrest-White House-Kimbrough complex=wwees—ccccennaccaaca-" e L P L EEE PP T | 8,038 | 0.7
20 1Gila loAMecemmeecccmecccccecc e e B e e LT e L L L L PP B LD DR i 14,190 | 1.2
21 IGila-Anthony-Bluepoint compleXewe—m—ccmcmmmccccccc o cmcccc e mma e ! 6,721 | 0.6
22 iGlendale~Gila CcOMpleXe—mmmeemecccccmccraccaccccccne= B e ittt 1 2,878 | 0.2
23 iGlendale-Gila complex, erodedeemecccccmecaccccccccmcocancccmcccccmn e e m e ] 29,655 | 2.4
24 iGlendale-Gila association, frequently floodede--===- e L L L L PP P i 6,491 | 0.5
25 iGraham-Rock outcrop compleXeeem—ccc-=e L L P R e e L P L L ST P ] 66,202 | 5.4
26 IGuest sllty clay loO@M-=cceeermmmeccccccer e ccccccc e — e ae e Lt L 1 6,135 | 0.5
27 IGuest and Hantz 50ilS---c-mmeecaccccoa- D e e L L R e b e LT ' 16,599 | 1.4
28 iHondale silty clay loame==cecmcccacaa- B e e E L C P P P P 1 12,068 | 1.0
29 iHondale compleX--wemeoccceemmocccccceracccaoaeanaaox i 29,694 | 2.4
30 !Kimbrough gravelly fine sandy loame--cemoccccccoccoceaaacacas 1 9,704 | 0.8
3 |Mabray-Rock outcrop COmpleXeeme——cccmeccccccoeaaaaax } 12,534 § 1.0
32 |Mokiak-Faraway-Rock outerop compleXe--e-cccccrmmcaccncmrcn e e e e e e e m————— H 28,455 | 2.3
33 {Pima-Grabe silt loamS---—cecemeccccccccacmccccmee— o ! 19,873 | 1.6
34 |Pima-Grabe associatioNec-eecececccccanas - i 49,705 | 4.1
35 {Pridham silty clay lo@mMececemecccccemmaccccccccemee | 861 | 0.1
36 !Santo Tomas S0ilSe~-w=cmecccceana- | 20,480 | 1.7
37 |Signal gravelly loam i 29,760 | 2.4
38 |Sonoita gravelly sandy loaMeeee—cccmmcemcccccccoccommmmcccee e ! 50,829 | 4,2
39 iSonoita fine sandy loaMme--cecccemccc-a- - | 4,619 | 0.4
40 iTres Hermanos gravelly loam---ccceccmeccccacccracccnenccccncccecen-s cemmemccsescsee—ao H 115,337 | 9.3
41 {Tubac sandy clay loam, 0 to 2 percent slopeSe~---=--- R e L L L L P T —e———] 8,022 | 0.7
42 iTubac soils, O to 5 percent SlopeS-=-ce--cccccceccccncncarcccaccrrar e mccccmonmae i 49,344 | 4.0
43 {Tubac-S0noita compleX-—-meemmeooc—cemrccmccccono—oen R e T ! 27,788 | 2.3
4y 1Vekol 108Mememmmmcmem oo oo ccce e mcmccea—cccccccseemmmsccmaeeam————— ! 7,522 | 0.6
45 Ewnite House-Forrest association------- R ettt B L PR P i 38,859 i 3.2

i jomewmeceess= |=wo=—e-

| Totalemmmmmmmmeemcccce——————————— e emm—mcmememmccceeeescm—mme—emec————ea ! 1,220,996 | 100.0

i i
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TABLE 8.--YIELDS PER ACRE OF IRRIGATED CROPS

[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the
soil is not suited to the crop or the crop generally is not grown on the soil]

R

]
[
]

Soll name and

Barley

Wheat

i Alfalfa hay
1
|

Cotton lint

map symbol

1 1 ' ' ] 1 ] 1 0 1 l © 1 <) ' ' 1 1 1 1
1 ] ] 1 ] ] 1 ] =) 1 1 ) 1 — ] t t 1 1 !
S|t 1 i 1 i 1 1 1 - 1 1 ' - 1 1 ] 1 1 1
]
' ' 1 1 1 ' ' 1 o 1 1 - 1 T 1 1 1 1 ] 1
1 ' 1 1 1 ] ] 1 o~ ' 1 o ! — 1 ' 1 1 1 1
=1 ' 1 1 1 ' | 1 - 1 1 - 1 - 1 1 1 1 1 1
)
] ' 1 1 ' 1 1 ' =) 1 ' © 1 I 1 ] 1 1 ' !
1 ] 1 1 1 1 1 1 © 1 1 n 1 1 1 1 1 1 1 1
Sp ) ) \ ' ' [ i ' ) ) V ) ) ) [ 1 1
)
1 ! ' ] ' ' 1 ' © 1 ] o~ 1 @ 1 1 o ' ' '
] 1 ] ] ' ] ] ] 1 1 1 1 ' 1 1 ]
s 1 ] ' 1 ' ] 1 i 1 1 1 1 I 1 '
o
-
1 1 ] ' 1 1 l 1 o 1 ' o~ ' o ' 1 ' 1 1 ]
1 1 1 ' | 1 1 1 o 1 1 ) 1 o ' 1 ' ] 1 ]
o 1 ' ' I 1 i 1 — ' 1 © I ™ i 1 1 ] 1 ]
] - -
— -
1 ] ] 1 ' 1 1 ' ] ] ' 1o 1 ' 1 ] ' 1 ] 1
I ' I 1 X 1 ' 1 1 ' 1 1 IV 1 1 ' 1 1 ' |
1 ] 1 1o 1 1 1 1 1 1 1 10 1 i 1 ] 1 1 ' 1
1 1o 10 ' I ] 1 1 ' 1 1E 1t 1 1 1 1 1 | 1
1 1N (-3 ] 1 ' 1 1 ] ] 1o 1 1 ' 1 I ' 1 )
' [T 1 [ 1 1 1 1 ] 1 1o 1 1 t 1 1 a1 1
' IRV 1 © 1o ] 1 ] 1 ] ] 1 I 1 ] 1 1 10 1o ]
i 1< 1 13 1 O ' 1 ] 1 ] ' 191 1 1 1 1 s 1@ ]
' ' ] 1 K5 ] (I -2 1 1 ] 1rc 1o 1 ] 1 1o 13 1
' rog 1'© 11 1 e 1 | o i 1@ 1@ 1 1 ] ] 12 10 1
' e 1o 1 E 1 1@ ] [ o 19 | 1 ] 1 13 1 1
1 TR [ 1 © 1 I-E 1 1Teon 1o 10 t3 1 1 1 | 10 1
' 1 1 [ [ 1 121 1 1B A s bE 1 1 1 1 1o i
1@ 10 1 1 t '@ 1 1o 1 1 toac 1€ 1o 1 1 ] i ] ] '
e I ] 1S 1 s ] 1ot 1 To® 1» 1E 14 ] 1 1 RO ]
R | 1o 1O 1 [ 1 P—=C 1% 10 1® 1 ' ' 10 12 1
1o e 1 11 [ R BFC | 1L 1CP¥ 10 10 1P 1 1 ] ' 1= 1=
11 1< roa 1o 1l o1 e ) [ I I I S B Y rte 1@ 1@ 1 -
1> 1@ 100 N0 I b | P0 10 13 1~ 1o 1S 1 1 1 1> t20 1
IS 1~ 1=+ 1OL 1O 1O 10 1@ 1O® 10+ 1A 10 tc 1< i< | 1 1@ a0
10 10 1®m 100 100 1A 1@ 1 14 s 11 [IE S I B ] | 1 12 1L oo
S IR Y Tl o 10 1@ Id X 1O 10 10 1» 318 o 1 1@ I LE | ®
19 1= 19 183 1@3 13 13 te 40 1HO0 1> 1E 1€ 1€ 1€ 1@ 1@ s 1A e
IS 1S 1% 180 120 14 1A 10 13 108 §® O 10 {0 10 1.0 tOo 1@ 10 1w
It 1< e < ) <t =m =2@m 1@ 1M OO -0 A0 MO FTAO WA VW B Ok OWw [=Y¢)
— N o™ = [Ta O ~ a (=, — — — — - — ~— ~— -— Ll o

See footnotes at end of table.
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TABLE 8.--YIELDS PER ACRE OF IRRIGATED CROPS--Continued

Barley

Grain sorghum |
]

Wheat

b e e

Alfalfa hay

Cotton 1lint

So0il name and
map symbol

t o | ) [ o
[} - | ' | [=]
u_ 1 — ] 1 ] —
m
] n 1 1 ' w0
1 — | 1 1 (=]
u__ — ] ) ' —
(se]
] [=] 1 | [} n
1 © ] ] 1 =)
=] ] ' ' 1
iy
] o [} ] 1 n
1 1 1 ] .
[~ ' 1 1 ' ¥=]
O
Ll
1 o [} ¥ [} o
1 o 1 ] 3 o
Ke) ] ™ 1 [ ] o
) -
-
| ] ] ' ) |
] ] ] ] t '
1 1 ] ] ¥ 1
[ i t 1 ] ]
[~ ] [} ] [} 1
[ [l ] 3 1 1
10 1 | [} [N 1
[E=1 ] ] 1 [ o) [}
[ [} ] 1 [ ]
(=] i 1 ' 10 1
§ — ] t ] [RFX] t
1@ 1 ' [} '3 ]
[ ] | @ ] 1 10 [}
1> [ 1 ] ] 1
[~ bt 1 ' [ 1
(] 10 1 ' 1o 1
1< (] ¥ 1 (] ]
[ tao o ] o ]
1 c 1+ =~ 1 1 1
(-4 [ ] % @© ] 1B ]
[ 'lo =TT [} | @© 1
1 © Il ¢ Ly [~ t
1~ [ [T ) @ 1
® 1~ ) 1L 1
— 3 NG [glé] (&) [Ta N ] [te]
o o o o o

--- --- -—-- 77

Guest
o T

80 60

55

750

Guest and Hantz
P4 R D L L T

Hondale

- - - -

29mmmmmmmmmmmmamommcomee

Hondale~Hondale-Hondale

30-cmcmcmmcmcemmccmmmmanas

Kimbrough
R L

Mabray-Rock outcrop
K e

(@]
-
—
wn
o
—
~
(e}
o
o
(=2}
—
—
t
t
]
i
]
]
3 '
Q ]
o 1
o [}
¥ t
= ]
© ]
X 1
(] ]
P [}
o ]
& a !
U 1
X oL ]
@ O ]
oot ]
X 3 1
Qo 1
= o
™

Pima-Grabe
Pimge--mewecceccccacccauaa

EL AL

Grabge=~emm—csocccencacas

35ecmmemmmemmmemmmmea——

Pridham

- - - _—

36emmmmmmmmmmmmm—mm e

Santo Tomas and Santo
Tomas

3Teeommmmmcmmmee e

Signal
1

95

120

80

1,000

Sonoita
K i L bl DDt

Sonoita
Ylomomcccm e m e e e —a e

100

135

100

.0

1,100

Tres Hermanos
L T

Tubac

§2ecmcecmcmcemmceem———————

e o e e e e e e e e e e e e e e e e e e e e e e e e e = - —— = - ———— T - — ————

b e o e e e e e e e e e e e e e e e e . A —— m m —— m —— —— ——  —— ——— —— — — —————— ——_———— . —— —— —— e = —— —— ——— e

e e e e e e e e o e e e e e e e e e e e e e e o e e e e e e e e e e e e et e e e e e i e e e e o e e m —— —— ————— —— . o m ——

Tubac and Tubac

See footnotes at end of table.
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TABLE 8,--YIELDS PER ACRE OF IRRIGATED CROPS--Continued
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Soil name and

T T 1) 1 T
1 1 1 ] ]
i i i i i

map symbol i Cotton lint i Alfalfa hay 1 Wheat { Grain sorghum | Barley
i i i { i

= I = Ton T By = Bu = By

' ] - i i i

L Rt L e P EE L P e R i --- | -—- 1 - ! -— | -
Tubac~-Sonoita H ] ! | i
1 1 [] ] 1
] 1 ] I ]

Bttt e et o ! 1,100 ! 8 ! 75 | 100 ' 80
Vekol | | | ' i
1 1 1 1 ]
| 1 1 ] ]
yons: | | 1 | |

White House--———ccccccaa-o H - H -——- H -—- ! ——— | -—-
| i i i i

Forresteememeccaccaaccana ! —— | ——- H -——— ! -—— | -——-
[] 1 1 1 1
1 1 1 | 1

# Yields are for areas protected from flooding.
##% See description of the map unit for composition and behavior

characteristics of the map unit.
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TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

{Only the soils that support rangeland vegetation suitable for grazing are listed]

Total production

Soil name and Range site Characteristic vegetation

Compo-
map symbol s

Kind of year ition
weight

1
1
Dry |
1
1
i Pct
L] ———
1% '

Anthony-----c--- - 3,000 }jAlkali sacatONeeeemcomocccmaa=
2,000 [Plains bristlegrasSe-eecem—ee--
300 |Vine~-mesquite-=emeccmmmmamaaan
iSideoats grama------—-c-ecc---- !
{Twoflower trichloris--------—- !
}Black grama-----=ceeeacaaca--- !
| Bush muhlyeweme—cccmccccccaana ]

1

w
o

Sand Bottom, 7- to 12-1inch
Precipitation Zone.

RPN
vooo

I

3,000 (Giant sacatoNe~—-ccceccccaeaaa !

2,000 |Sideocats grama----=-eeceee—ae--- !

1,000 {TobOS@=w~———mcecccccccmcnecn— H
iVine-mesquite~m—cmmcccccccaaa-x !
{Cane bluestem-—--eeceeecaana--- '
{Green sprangletop-=cecmceaaea- !
{Plains bristlegrasSee-ee~ema-- !
{Alkali sacatoNeree—mecccccaaaa- ]

Glla=eweceocama—ax {Loam Bottom, 7- to 12-inch
Precipitation Zone.

_— oW

VIUTUTUVIUVTIniyNIo oo o [S13%)]

]
'
[l
1
L]
I
]
L}
[
|
{
I
1
1
]
L
1
I
]
i
L]
1
1
|
1

2% i
ArizZ0mmcccccccnaaa tSand Bottom, 7- to 12=-inch { Favorable
Precipitation Zone. iNormal
iUnfavorable

N
(@]

3,000 (Giant sacatONeeemeececccccacaaa
2,000 }Sideocats grama---eceemco-ao-a- !
300 jArizona cottontop------c-ceaa- !
{Apacheplume~-ecemmemaooooas !
iGreen sprangletop--—-ceecceecwa !
iVine-mesquite~w-mmemecoamaaaax !
{Plains bristlegrasse-cec—caa-- !
IPlains lovegrassee—eecemmamaax !
|Bottlebrush squirreltail--e--- !

1

—_
oul

3
1,000 {ToboSgemccamecarea- cemmem————— i
500 {Arizona cottontop-eeccoccaccax |
300 |Black gramaeee~cecccacccccceaa i
{Bush muhlye-ececccrcnnrccaaaaa !
1Sideocats grama~----cceeccccea- |
iVine-mesquitee-cecccccacaaanaa- !
iGreen sprangletopr-—--ccccccaa-
{Plains bristlegrass
iCane bluesteme-eew-a-
{Fourwing saltbushe-cecccccaaaa

Favorable
Normal
Unfavorable

R it {Clay Loam Upland, 7- to
12=-inch Precipitation Zone.

PN Y
Juigmuio o ounu VTR ST U~

yu.
AtascosSammmmmanaas

Favorable
Normal
Unfavorable

Granitiec Hills, 12- to 16-inch

[}
]
[]
]
[
]
[]
]
1
1
[]
]
!
]
]
1
1
1
1
:
| 1,500 |Sideoats grama-------cececceccaca- 20
i Precipitation Zone.

1

]

;

1

]

[

1

1

[

1

1

]

1

]

]

1

¥

¥

]

[]

]

1,000 |Plains lovegrasS-—ece—eccccacacaa 10
600 |Cane bluesteme-e—ececccccnmcccas 110
}Black grama-w--——--ccccccceaaaa 110
lHairy gramaee=--—cccccccccccaaa ! 10
{Threeawn-c--cceccccmcccncncan-n !
1Slender grama~=---=-=c—-o—c———oo !
1Bull@rasgeecemmmcccm e eccceeaa !
|Arizona cottontopeecem—ccccaa- !
|False-mesquit@ececccacnanccnax !
iSkunkbush sumag-==ececcmcaacao !
jPlains bristlegrass-eeme-cec-- '
|Wooly bunchgrasSeeceeccccamana !

1
' 1

Tttt

See footnote at end of table.
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TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
Soil name and T
map symbol

Range site Characteristic vegetation Compo-

Kind of year sition

v
]
i
]
eight |
i
1
1

hw:
Chiricahua===acae--

1
[}
]
[}
1
1
1
[}
T
[}
]
]
]
[}
[

Favorable
Normal
Unfavorable

Granitic Hills, 12- to 16-inch
Precipitation Zone.

1,250 (Sideocats gramae=weec-ccccmcacas i 20
900 |Hairy grama=--eweeeececcenca—aaa 110
600 {Black gramaee-—-—---cccceccca-- 110

iCane bluestem--=evcwececcanca- i 10
{Plains lovegrass--eeecrcccecc-as i 10
1Slender grama----------—------- i
i Threeawn---=-ccecccccocnnncaaa" i
1Bullgrass---eecccsccmeccaacacax i
|Plains bristlegrasS-—--—--—ce---a i
iWooly bunchgrass---e-ceececea- i
tArizona cottontop--------c---- H
|False-mesquite--—=ecccccaacaaa- i
| Skunkbush sumac----cwevemec-ca- |

[ EC RO RS RO R RS, RS

Rock outcerop.

5%
AtascoSa-ewmcmcaaa

T
|
1
L}
]
I
1
|
T
}
1
]
1
]
1
|
[}
L]
]
I
1
1
1
]
]
1
{
i
1
[}
1
|
1
1
1
|
1
|
L]
1
1
|
]
1
|

Volcanic Hills, 12- to t6-inch|Favorable
Precipitation Zone. {Normal
iUnfavorable

1,250 jPlains lovegrasS-e-eevcecmuna-n
900 !Sideoats gramae-—=-ec--cccccaaaa-
650 jCane bluestem=-m=--—coccaoaaa- 115

|Black grama-eeeweecmcccmcacaca ' 10
iTangleheade-eemcomcccmccanacaa 110
tHairy grama----—--—-—-—-—--c-=- !
I Threeawn-——c—occmmcmmccccceceeo !
}Bush muhly-eeecemcmccmcccmcean !
]

B e e Lt pa—

I
1,000 }Black grama----=-=--c=c-cen-n= '
800 {Sideoats grama-----—-—--——cc-—---- !
500 |Cane bluestem—--—-—-cc——co—aa-o !

1
1
]
)
:'
'
|
i
1
|
!
i
]
)
1
I
'
1
I
)
1
]
t
[}
!
i
[
I
|
i
1
I
1
i
]
)
|
1
I
1
I
'
Grahamee-weeaacaaa !
i
!
] tArizona cottontop=-ee===e—--a- !
]
!
]
!
]
t
(]
I
;
!
1
|
1
'
i
1
3
i
i
)
i
i
i
L]
I
1
I
i
!
1
i
I
‘
L]
I
{
1
1
!
L]
I
1
I
i
1
'

Basalt Hills, 12- to 16-inch
Precipitation Zone.

Favorable
Normal
Unfavorable

- W
[SUGEERE RV R R, Ko No Y =) [S1R0 0%, ]

{Curlymesquite-—-—cccceaaaaaaao 1
iThreeawn--ccccccecccnccccana—-- }
iTangleheade=—cc-ccccccmcmcaao i
iGreen sprangletop-----c-cceu-- i
iFalse-mesquite--ceemnccamncana i
iYerba-de-pasmo-------ccccue--- 1

Rock outecrop.

fommemmmmac e ccnan iDeep Sand, 7- to 12-inch
Bluepoint Precipitation Zone.

500 |Spike dropseede-w-emececacaaa-
400 {Mesa dropseed----c--cceccceoo-- i
300 {Bush muhly--ccemccccmcccaccaax i
{Fourwing saltbushee-cecccacacaa i
{Black grama-------«eccvocnn-a- i
iGiant dropseed-----c-cccewuncao i
{Arizona cottontop-----ccc-c--- i

Favorable
Normal
Unfavorable

—_— -
yuoinio o,

()
1
i
i
i
i
!
i 1
T*: | |
Bluepoint-ece-veea- iDeep Sand, 7- to 12-inch Favorable H

i Normal

i ]

i

i

!

1

1

1

1

1

1

nfavorable

500 |{Spike dropseed-==cececnccceaaa

400 }Mesa dropseed-----ccemccacaa-o i

300 {Bush Muhlyeeeerececcccacacceax i
| Fourwing saltbush---cecceca--- 1
iBlack grama----e--eccccocaaaao !
iGiant dropseed-w-cccccccaaaaao ]
{Arizona cottontop-------cco--w- 1
1

Precipitation Zone.

[}

1,050 }Alkali sacatone--ec-eccecccmaoaao |
800 {Inland saltgrass------c--c---- 1
350 |ToboSa=-=cm—cccccccccccacana- i

1Giant sacatonNe—eeeccacccaaaaaa |
|Fourwing saltbush------ceecce-a 1
IMound saltbush--e-ccccccaco--o H
1

Gotharde-eeccececas Saline, 7- to 12-inch

PrecipitationeZone.

Favorable
Normal
Unfavorable

—_-_ W
VU oowno vivivio ownun

See footnote at end of table.
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TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
1

T T T T
I i 1 ]
Soil name and | Range site i ! Characteristic vegetation | Compo-
map symbol i iKind of year | Dry | Isition
i | iweight | !
‘ ! TLB/acre] rpTE
1 1 1 ) 1
I 1 ] L] 1
Boceccccmccccceaan iClay Upland, 12- to 16-inch |Favorable ! 1,300 {TObOSA-==e=—meccccmccccmemcc—aaa ! 40
Bonita i Precipitation Zone. {Normal i 1,000 !Sideocats grama~--—-—-—-ceceoa-- ! 20
i iUnfavorable | 800 iVine-mesquite-—ecmccmamcacaan- 115
i | ! |Cane bluestem-—-—eeccocmcccua- Y10
| ] ! IPlains bristlegrass--—meeeeea=- ! 10
' ! ' iRothrock grama------eeaceeaaa- i 5
[] 1 ] 1 []
[ 1 1 1 ]
L il iSandy Loam Upland, 12- to | Favorable | 650 {Black grama------—-c--ccmeeeceaa- V25
Bucklebar i 16-inch Precipitation Zone. |Normal ! 400 {Bush MUhly-=ceococcccaaccanaa. ! 25
' {Unfavorable | 300 |Plains bristlegrasse---—------ {5
! l | iHairy grama~e—eeeemeaoeaaaaooo i 5
i ' ' !Sidecats grama---—--—--ccoema-aea !5
i | ' !Arizona cottontop--—ececmcmman {5
i ] ] {Cane bluestemM--=-ee—occccaaoaao ' 5
! | ' iTwoflower trichloriS-amece-ea_c I 5
' | ' IThreeawn---=meeeaccccccaccccux !5
i ] ' 1Sand dropseedewemeocmcccacaean 15
i | ! |Rothrock grama----cemeeeeceecaa-= to5
] 1 1 ] 1
] 1 1 | 1
11%; ' | ' | !
Caveeemeccccmaaaax iLimy Upland, 12- to 16-inch |Favorable ! 400 {Bush muhlye--cccmcmcmmmeooaoo ! 30
| Precipitation Zone. {Normal ! 250 |CreosotebuShememmecemccacaacax ! 30
i iUnfavorable | 100 }Black grama--------—cecemceen- 110
] ' ' 1S1im tridens-—e=m-cecococcacaa. ' 10
i ' ] IWhitethornememcoccccccccccaaas ! 10
| ' ! IDesert zinnia--eeemececcocomaaoa !
1 [] 1 ] 1
] ] ] ] 1
Durorthids, | i i ' |
' ] ' | '
12%; ' ' ' !
Comoro-=-ceemceca- {Sandy Loam Upland, 12- to |Favorable 1 1,000 }Bush muhlye-cmcocommmamooooo.. L y0
! 16-1nch Precipitation Zone. |Normal ! 700 |Black gramae--—-—--c-—ccoceeceax ! 20
| {Unfavorable | 500 {Plains bristlegrass—---------= ! 10
i ! ' tHairy grama-----ceemmeaooooooo ‘5
) ! ' ISidecats gramae--——mcemcmwa—an ! 5
i ' ! {Arizona cottontop---—-—==m----u 15
1 [] ] ] 1
] ] [} 1 I
Comorge=cenanx --=--|8andy Loam Upland, 12- to {Favorable ! 1,000 !{Bush muhlye-ecc-ceccmoamcccnann T
| 16-inch Precipitation Zone. |Normal ! 700 !Black gramaeeeeecemecmceecenas | 20
| jUnfavorable | 500 |Plains bristlegrassee---c--=a- 110
i | | !Hairy grama-eeee-cecoccmmooooo I 5
! ' ! 1Sideocats grama-e—em-mmc—cacemce- !5
i ' ' !Arizona cottontop-—memeceaaaan !5
1 ] ] 1 t
] ] ] 1 ]
Comoroeemmceccana— {Sandy Loam Upland, 12- to {Favorable ! 1,000 |Bush muhly-=ecoeecccmmmcananaa ! 40
i 16-inch Precipitation Zone. |Normal ! 700 |Black grama---—-—--——=—e=-- ! 20
H iUnfavorable | 500 {Plains bristlegrass i 10
| ! | {Hairy grama----—ceccmcoccacaas L5
i ' i 1Sidecats grama---e--e-caaceooo !5
i | ] lArizona cottontop--—-ccececaa-- S
] ] ) 1 ]
] ] 1 1 1
13%; ' ! | ! '
Continental------- iLoamy Upland, 12- to 16~-inch |Favorable { 1,000 {Black grama------cccwmecececaa= 120
i Precipitation Zone. \Normal ] 800 |Bush muhly=eecececccmacmmaaaan 1 20
| {Unfavorable | 550 !TODOSA-mmmwmwmeoccccammcccaaean ! 20
i ' ' 1Sidecats grama------mee—e-ooo-- {15
| i | |Blue gramas=--m=e—-cccocomcmnoao ' 10
i ' ' !Plains bristlegrass—---wee——=- !5
| | | {Arizona cottontop--—---cmccmma-
! ]
[ I ) ]
Tubgce-mwwoea—ux- ~-iLoamy Upland, 12- to 16-inch |Favorable ! 1,000 {Black grama==-s=eecoccoceccmaaoo
| Precipitation Zone, iNormal ! 800 }Bush muhly-e———ccemamaoocao.
i iUnfavorable | 550 |TObOSA~=mmmmmm—aax
i i | {Sidecats grama----
! i ' |Blue grama---meeemceeceecem—e=
i ' | IPlains bristlegrass--e~ceo-ac- !5
! | ' IArizona cottontop-m=cmeecmcana-= ' 5
1 1 1 ]
I | 1

See footnote at end of table.
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TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
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| ! Total production | T
Soil name and | Range site ' T ! Characteristic vegetation |Compo-
map symbol ! {Kind of year | Dry | isition
| i iweight | !
j 1 Lb7acre) T Pct
] i [ VT
14, 15-ccmmccancaan {Sandy Loam Upland, 7- to {Favorable ! 600 |Black grama—---eememe—c—cc—c=u ! 25
Dona Ana | 12-inch Precipitation Zone. |Normal 1 400 |Bush muhly--=-cemcccccccecaan -1 25
i iUnfavorable | 300 |Creosotebushe==—ecmccaccccaaan ' 10
! ' ' |Plains bristlegrass—-—c-—cec-e-- ' 10
| | ] 1Sand dropseede=-ecccccmacanacc 15
i ! ' !Sideocats grama---—-ceccecawa—-x !5
[] ] 1 __-_l
: ; E ;Arizona cottontop ; 5
16, 17=mcmmecmaa-n ~-{Clay Loam Upland, 7- to |Favorable ! 1,000 |TObOSA-~==-——ccmememoc—ccecam- ! 25
Eba | 12-inch Precipitation Zone. |Normal i 700 [Arizona cottontop-==-e<ec--c-cc-- i 15
| iUnfavorable | 300 |Bush muhly-ee—cccccmccaanaaaac 110
| ] ! iSideoats grama=esc--emceceee- -1 10
] | ! IVine-mesquite~cecmcommmcaaaaac I 5
] i ] |Cane bluestem-=ceccccmcaaccana 5
] ] ' 'Fourwing saltbush-eeceeccoccmaac 15
] | ! |American tarbuSheee-coc—cca—wc ! 5
i ! ! !Broom snakeweed=--—-eam—e—o—c——o ' 5
i ' ! !False-mesquite=wemceccccacca-n 15
| : | : |
18%; ! } ] ] i
Faraway---e==---a- iVolcanic Hills, 16~ to 20-inch|Favorable ! 1,500 {Plains lovegrass----==—c-c---c i 30
| Precipitation Zone. INormal ! 1,100 {Sideocats grama--- 1 20
! 'Unfavorable ! 600 |CrinkleawNee=--cmeecemeecaa—cax 115
| ' ' {Wooly bunchgrass—-e-ecececeaac I 5
i ! ! IGreen sprangletop=--==ec—c—-oc 5
| ' ' {Cane bluesStemMecemmmec—cccecaax ! 5
i | ! ITanglehead=—emomcmcmccccmooooo !5
i E E jTexas bluestememeeccccceananax i 5
] 1 t ]
Rock outerop. ! i ! '
| | ' ) |
19%: | : : : :
Forreste-=ecece-- ~-{Loamy Upland, 12~ to 16-inch |Favorable i 1,200 |Sideoats grama----w-—c-coee-ou i 20
| Precipitation Zone. {Normal H 800 !Blue grama-—-—=-==-—ccecce—oec-o- 115
| fUnfavorable | 500 !Black grama-----——=-m=ee-coeao ! 10
i ' ] |Cane bluesteMecwemmmmcacccnaax ' 10
i ! ! 1Plains lovegrasS—ee—momomemaeo ' 10
i ! ! {Arizona cottontop-—ee——m=oeoa-x 6
i ! ! IVine-mesquite———cocaammoooeoo—o 15
i ' ' iPlains bristlegrass--—-—----- -l 5
i ! ! IShrubby buckwheate-e-ecmecaaa- Pos
1 1 ) I DT R oA - D
i E i iFalse mesquite E 5
White House----- --{Loamy Upland, 12- to 16-inch |Favorable ! 1,300 !Sideoats grama-e-e---m-m———==e= 120
i Precipitation Zone. {Normal ! 1,000 {Blue grama---==—cccecmemcmceans ! 15
] !Unfavorable | 600 |Black gramaem—-—-eee-c—ccec--v {10
i ] | |Cane bluestemececomacocmacanan ' 10
] ] ! IPlains lovegrassee—-——c—cmw==c ! 10
i ] ' {Arizona cottontope=m-o—c—cceno 6
{ { ! IVine-mesquitemecmecmccccaaaaac 15
] ] ] {Plains bristlegrass--———-cee--- !5
i ' ' !Shrubby buckwheat-~—===ece-enc I5
' ] i {False-mesquite——mmeeeooccoooo Pos
! ! ! ! .
Kimbroughe-=---- ~-iLimy Slopes, 12- to 16-inch |Favorable ! 1,200 |Black grama----=e-e--—c—ceee---o i 20
| Precipitation Zone. INormal ! 800 |Sideocats grama-=eeceec-ecemooca-o | 20
| !Unfavorable | 500 !Threeawn--=-=m-mceccccacaeo—aco 110
i ' ] I TridenSmmmemee-ccccmcoeemne———— 110
i | ! {Hairy grama----e-—ccccoccaoa-. ! 10
] ' ' !Cane blueSteM-—eeeecmemmmmoaaoa 110
! i i IFluffgrassee-eeeccccccccccaaax 5
1 1 1 1
] ] ]

See footnote at end of table,
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TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
T ] Total production | T
Soil name and ! Range site i 1 i Characteristic vegetation { Compo-
map symbol | iKind of year | Dry | isition
{ ' iweight | !
T 1 TLb/acrey T"PCE
i | T P T
20-rmmmr e {Loamy Upland, 7- to 12-inch {Favorable ! 800 |Bush Muhlye—cemmccmmmcccaceaoo Y
Gila | Precipitation Zone. {Normal ' 700 !Glant sacatONe---mecececceecea- 110
| iUnfavorable | 500 {Alkali sacaton--e—ce—ccaccama- P10
] ] ] | TODOSAmemmmmr e e e e e e {10
i | ] |Arizona cottontop-=-mecocacaaan 110
] ' ! |Creosotebusheeecmmacccmccaanax ! 10
! ! ' |Soaptree yuccaseececoecacmcana ! 5
i ! ' jCrucifixion-thorneccceeccaeceo 5
1 ] ] ] ]
| ] 1 ] 1
21%; ! ! ] | '
Gila-==coceccccnna iLoamy Upland, 7- to 12-inch |Favorable ! 800 !Bush muhly-me-cccecocmccnnmnan ] 40
| Precipitation Zone. iNormal H 700 !Giant sacatoN--—eee—cccccceme- 110
! iUnfavorable | 500 jAlkall sacatonN--m-ccccececacae- i 10
| ! ! | TODOSAmmmmmmmm e c e c e 110
] | ! lArizona cottontop-eeeecmccccua. 110
i ' ' 1Creosotebushemmacccccacccaaaan 110
! ! ! |Soaptree yuccas-eee—emcocaaaa- I 5
i ! i ICrucifixion-thorneeececcccacas o5
] ] ' ! ]
Anthony--e-cacaaaa {Sandy Loam Upland, 7- to {Favorable ! 650 |Bush muhly-eeeccomcmccoaaaacan- T
| 12-inch Precipitation Zone. |Normal ! 500 {Black grama=--=ece—eo——c—coo—a—a- {20
' {Unfavorable | 450 {Plains bristlegrass- i 10
i | ! {Arizona cottontop--- i 5
| | ] IThreeawn-—eeeomeaccmaacamcanaae !5
i | | |Hailry gram@eeececccccceacaaaa-x I 5
1 ' ! |Sidecats grama--=ec—-aceecaaca-- 5
| | E iSpike dropseede=eeecemccamcaan i 5
] ] 1 ]
] ] ] ] ]
Bluepointe----- ---iDeep Sand, 7~ to 12-inch |Favorable ! 500 !Spike dropseed----cccemccccacaa ' 15
i Precipitation Zone. |Normal ! 400 {Mesa dropseed-—--mecmecammo—caa-- ! 15
! {Unfavorable | 300 {Bush Muhly-~=-eccmcomacmmaaaoo ! 10
i i ' {Fourwing saltbusShe-ceecceecaa- 110
| ! ! IBlack gramae==ecmeecccccacaca- 15
| | | !Giant dropseed--———-ccccacacaaa !5
i ! ! {Arizona cottontope-——e—oeaeao-o ! 5
| i ] ' |
22%; | ] ' ] '
Glendale-wecccecas {Loamy Upland, 7- to 12-inch | Favorable i 800 }Bush muhlyee—wececeeaa- ——ee—em——o | 40
\ Precipitation Zone. iNormal ! 700 |Giant sacatonNee—ceccccccemmna= ' 10
i iUnfavorable | 500 !Alkali sacatONe—ee-—ececcmcccee- ' 10
! ! ] |Tobosam-=mun= S I 10
' | ! {Arizona cottontop----mecmcana- Y10
] ! ] {Creosotebushemmccmcccmmamccnn-n 110
i ' | |Soaptree yuccCae=e=———cocem—aoo 5
| ! ' !Crucifixion-thorn-—eceeccaaoaoo !5
[] ] [] 1] []
[ I ) L] I
Gilam=eowans »=w==xiloamy Upland, 7- to 12-inch {Favorable | 800 |Bush mMuhlyeesoomoaaom oo ! 40
| Precipitation Zone, {Normal ! 700 !Giant sacatoNe-—eeemecccee—ana ' 10
' iUnfavorable | 500 {Alkali sacatONee-emem—mc—ecea—-- ! 10
! ! | | TObOSAmmmmmmcccmaanan cmeme———- I 10
| ' | lArizona cottontopeeee—eca—ccaac ' 10
] ] ] |Creosotebusheceamma e 110
| ! ' |Soaptree yuccame=cemeaocaoaaa- i 5
! i ! {Crucifixion-thorneeeeceacaaaa- I 5
| ! ! ! !
23%: ' 1 | ] ]
Glendale-=cecmecee- {Loamy Upland, 7- to 12-inch |Favorable 1 800 |Bush muhlye-mmec—cmaaoaoo— 140
| Precipitation Zone. {Normal H 700 !Giant sacatOonNe=——cccccccnceca- 10
] iUnfavorable | 500 }JAlkali sacatoN---——eceemccacoaa- 110
] 1 | 1 TOb08ammmmmmccmmccccmmcamameae I 10
! ] | {Arizona cottontop----eemcccaan i 10
i 1 1 {Creosotebushecemcccccccanccnan ' 10
i i ! ISoaptree yucCa-=--eecccmcaaaan I 5
i ] | {Crucifixion-thorn--—-ecececeua-o I 5
} i |

See footnote at end of table.
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SAN SIMON AREA, ARIZONA

TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

1 Total production

Soil name and
map symbol

Range site 1 Characteristic vegetation

Kind of year | Dry

iLb/acre
| ——

SO

T
]
L]
1
]
iweight
1
1
|
!
]

Favorable
Normal
Unfavorable

Gilla---=-cccvccc--- tLoamy Upland, 7- to 12-inch
Precipitation Zone.

800 |Bush Muhly--=ecmemccccccaaaeann
700 {Giant sacaton--
500 {Alkali sacaton-

iSoaptree yucCgew-ceccccccceca= i

1
1
]
]
]
[
]
I
]
]
!
i iCrucifixion-thorneeec—ccacaaa- i
]

L]

]

24%; i
Glendale-===cecca-- iLoam Bottom, 7- to 12-inch
Precipitation Zone.

Favorable
Normal
Unfavorable

3,000 {Giant sacaton-—--e--c—-——ceeeo '
2,000 |Sideoats grama-=eeem————cc—aea-
1,000 {TObOSAewemmmmmenrmcccc e
lVine-mesquite~-ecmmmeeeucea
|Cane bluestem--ce-cecenan-
{Green sprangletop
!Plains bristlegrass—=ecee---e-- !
1Alkall sacato lm=--ccccccencma- !
iBottlebrush squirreltaile----- '
1Bush Muhly--eemeccmcaccccaaea- !
{Black grama-=-e-c--ecmececeeeee-n !
|Plains lovegrass---c--eecne~=- !
= I
3,000 {Giant sacatONe=em——cc—ccceana- !
2,000 |Sideoats grama--—---eecemmc——-- !
1,000 |TOobOSA=mmccccccenmccc e !
{Vine-mesquite-~cmmcmcccccaceaa !
!Cane bluestem--——mcocmmecccaax !
{Green sprangletop--=------=-=- !
jPlains bristlegrass-~e—e—=c-u- !
!Alkali sacaton---eeecmecmcmemaaa !
{Bottlebrush squirreltail------ ]
|Bush muhly--eceeemeermcncaaaax !
!Black grama------ceeececmceo-a- !
{Plains lovegrass--—meee-=cec——- !

1
Gila===-cccmccaeaa iLoam Bottom, 7- to 12-inch
Precipitation Zone.

Favorable
Normal
Unfavorable

]
L]
)
1
t
1
[}
i
L]
1
]
1
[}
]
L]
1
]
]
[l
1
]
I
L]
1
1
1
L]
I
1
]
)
|
L]
]
1
t
i
I
|
1
[}
1
1
]
]
1
1
|
|
1
|
1
]
1
1
t
]
1
1
1 1
t ]
1 b
1 t
1 ]
I I
1 L]
1 [
1 [}
| I
1 ]
| ]
1 ]
' I
] L]
' )
1 1
| |
1 ]
] i
1 1
[} |
1 [
] 1
b ]
I

25%; i

Grahameeeceaaaacao {Basalt Hills, 12- to 16-inch |Favorable

Precipitation Zone. iNormal
iUnfavorable

Black grama-eee-mee-mececeeecaa=o
Sideoats grama---—-e-co-——c--o !
ICane bluesteme--—-c—c—caacwa—- ]
{Arizona cottontope-----cocaews ]
{Curlymesquite-—cemmemmeoncacaax !
iThreeawn-—-—-ceeemmcomem e ]
'Tanglehead=wmmmcocccmmcmaaaaa" !
!Green sprangletope=-—-m=cc—eae- !
|False-mesquitesmemccccocacaa-- !
}Yerba-de-pasmo--eceemccecnannan

800

!

]

1,000 |
!

]

500 |

]
]
1
1
]
[]
1
1
]
]
1
1
1
t
]
]
t
i
Rock outecrop. |
1
1

26— {Clay Bottom, 7- to 12-inch {Favorable
Precipitation Zone. {Normal
iUnfavorable

1,000 |{ToboS@s-=--cc--ecmmmcccccnaece-"
: 600 i(Vine-mesquite---emc—coeooo—oo 1
¢ 100 }Cane bluesteme-ecceccececcnccacaaa |
| iTwoflower trichloriseee-—e----- 1
H {Plains bristlegrasse-----ce--- i
5 iSideocats grama-~--ccc-cco-eea- i

]

27%: i
GueSteememerencena {Clay Bottom, 7- to 12-inch avorable

1

1

(]

]

1

1

[]

]

|

IF 1,000 {TObOSAwwrmmcmcccccccr e e ncae—
\ Precipitation Zone. iNormal

1

iU

1

]

t

]

1

]

[]

1

600 !Vine-mesquite---wemcmoocaccaa- !
100 |Cane bluestem--—--—=ececeoe—-ca-o !
iTwoflower trichlorig---------- '
{Plains bristlegrassem=w—e----- ]
iSideocats grama-=e-m--ceacaean- ]
t
! |

nfavorable

See footnote at end of table.
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o8 SOIL SURVEY

TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

Soil name and | Range site i 1 i Characteristic vegetation i Compo-
map symbol 1 iKind of year | Dry | isition
! | iweight ! !
| H TLb7acrel T Pct
i ' i i A
27%: ] i i | |
Hantze—ececcccaaaa {Clay Bottom, 7- to 12-inch |Favorable | 1,000 |ToboSa@-==c—meewcncamccacacaaaaee ! 50
| Precipitation Zone. INormal 1 600 |Vine-mesquiteewecccmcccccaccaa I 25
: iUnfavorable | 100 |Cane bluesteme——-mccccecacaaa- i 5
! i ' ITwoflower trichloris---ceeeea- !5
| | | {Plains bristlegrass-eeeeececce-- 15
E E E SSideoats gramaemeemeemamcaeaax E 5
) ) ] I ]
28wmccnemnan ,emm——— iSaline, 7- to 12-inch i Favorable i 1,050 jAlkali sacatonNe=-mccececceccaao- i 30
Hondale { Precipitation Zone. INormal ! 800 }Inland saltgrasSSee-me—coc—c—o-o i 15
1 iUnfavorable | 350 |TODOSA=mwmmmcccccccacccccanaan 1 10
1 1 | |Giant sacatonNe=-cececccccacccaa-" 110
: i | {Fourwing saltbushe--cecccecaaa-o 15
[] [] ] 1
1 I 1 I
29#; | i i 1 i
Hondale-==~- —————— |Saline, 7- to 12-inch {Favorable { 1,050 {Alkali sacaton i 30
\ Precipitation Zone, iNormal | 800 |Inland saltgrass i 15
| iUnfavorable | 350 |ToboSAweeme—mmcccccaaa 110
i i 1 |1Glant sacatoNe=-ececccccceeccacaa 110
! E i |Fourwing saltbushememccccaaaao 15
! i i ] !
30-cmmmcc e iLimy Slopes, 12- to 16-inch | Favorable ! 1,200 |Black grama-------c-ccccacc—ac i 20
Kimbrough | Precipitation Zone. {Normal i 800 {Sideocats grama-eeeececcccmeeccaa- \ 20
1 iUnfavorable | 500 |ThreeawN--eecewemeomccccccccaaa- 110
i i i iTridenSeececcccccmcccccanaaaao 110
1 | | (Hairy grama----c-ccccccccncaca-"-a 110
i i 1 iCane bluesteMeeeevececcacaaaaao 110
! i 1 IFluffgrasse-=-——ccccmcaccacaa—a i 5
! ! ' ! {
31%; ! ' i i |
Mabray--e--cecc--e- {Limestone Hills, 12- to | Favorable { 1,600 |Sideoats grama---------c------ i 20
! 16=-1inch Precipitation Zone. |Normal H 900 }Black gramaee——-—c-ccecmcccamaaa i 10
| iUnfavorable | 300 {Cane bluesteMe~ccccmccccaaaaao 1 10
H i H 181lim tridensS—weeceecccccccaaaaa 110
| | i iPlains bristlegrass----------- 110
| 1 | I Threeawn-cecececeecmnmmanccccaaa- V5
| | ] |Green sprangletop-esececcccau- 5
i 1 | i Bush muhly--—-cecccrcccnmccca—-- i 5
! | H {Arizona cottontop--——---ccmaea- i 5
1 i i {Ratany-—=eemcmmc e !
i | H IMariolae-cewremccccccccccceeees i 5
1 i | |Sacahuistamremcmcccccccccecan-- !5
! : f 10C081110-—=mocmomammomeeemeee '5
3 i | l ;
Rock outcrop. ! | | | |
i ! ] i i
32%: ! ! ] : ]
MokiaKeeecemmemacea !Granitic Hills, 12- to 16-inch|Favorable ! 1,500 |Sideocats grama----------c--w-- 1 20
{ Precipitation Zone. {Normal i 1,000 }Black grama---=-cesceccececaccacx {10
i EUnfavorable E 600 EThreeawn ---------------------- E 5
I 1 I I
Farawayee=-=m-ecc= iVolcanic Hills, 12- to 16-inch|Favorable i 1,500 |Plains lovegrass I 30
| Precipitation Zone. INormal ! 1,100 |Sideocats grama=-—---- 1 20
1 iUnfavorable | 600 jCrinkleawn---—-—eececccccccacoaa—o P15
1 ! ! iWooly bunchgrass i 5
! i | tGreen sprangletop---------=--- 15
H H i {Cane bluestemecenecancccnacaao 15
i | i iTangleheadeemeemreccrccnnccnaaax i 5
| | 1 {Texas bluesteMecmemcmccveranaaa i 5
1 ] 1 1 1
I ] ] ] ]
Rock outecrop. i | | i !
1 1 1 ) 1
] ] 1 1 ]

See footnote at end of table.
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TABLE 9.-~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued
i i Total production | |
Soil name and 1 Range site 1 T | Characteristic vegetation { Compo-
map symbol | iKind of year | Dry | tsition
i ! iweight | !
i i Lb7acre; T Pct
] 1 | 1 y ==
] 1 ] 1 ]
33%; 1 i i i i
Pima-ceececeeccaaa iLoam Bottom, 7- to 12-inch {Favorable i 1,000 }Bush muhly~—ese-ccccccccaccacnn HECTe)
| Precipitation Zone. {Normal ! 750 {Black grama---—--—e—w-cccccec—oco- i 20
i lUnfavorable | 550 |{Plains bristlegrass-------=--- i 10
! 1 ! 1Sideocats gramae—--——cc-mcccacaa- i 5
1 ! i {Hairy gramaee=c-cccecccccaca~s" 15
1 1 i {Arizona cottontopeecmaccacaaao 15
1 | ' ' !
Grabe---------c=a- iSandy Loam Upland, 7- to {Favorable 1 650 jBush muhly-----ccccccowcanaanax | 40
| 12-inch Precipitation Zone. |Normal i 500 |Black grama-----==-e-cccceeaa- 1 20
1 iUnfavorable | 450 {Plains bristlegrassee--------- i 10
i ! i iSidecats grama----we-——ccceeu- 15
H ! | {Hairy grama--—-—-ccecemccecacaoo i 5
i 1 | {Arizona cottontop-------cc---- i 5
[] 1 [] [} ]
1 ] I ] ]
ELLH ! i i i i
Pima--=ce-cncnnaa" {Loam Bottom, 7- to 12-inch i Favorable ! 3,000 JGiant sacaton------ccc-ccce-wo- i 30
| Precipitation Zone. iNormal i 2,000 |Sideoats grama-----=cec=mmeeaa= 110
! iUnfavorable | 1,000 |TobosSa------~~wecccaa—u- e {10
| | | iVine-mesquite---eececccccca—oo i 10
1 1 1 |Cane bluestem--meeweccacncaaao i 5
i i | iGreen sprangletop-----------=- 15
1 | | {Plains bristlegrass-------=-e- 15
H H i {Alkali sacaton-----eeececcccaa- 15
1 i 1 iBottlebrush squirreltail------ 15
| 1 i i Bush muhly--ccececmcnmacnnaaaa i 5
! H | iBlack grama-«e-cceccccccccacaa-- 15
H | i {Plains lovegrassS-e---—cce—ce-u- Y
1 ] ] ] i
I ] ] ] [}
Grabe--==cc-ccea-o iLoam Bottom, 7- to 12-inch {Favorable i 3,000 |Giant sacaton-----eceemccccee-- i 30
| Precipitation Zone. {Normal i 2,000 |Sideocats grama----==ec-cc-cca- i 10
! iUnfavorable | 1,000 {ToboS@=-=-c-mmecccccccccncnana i 10
| | | !Vine-mesquite-===mwe-- i 10
H | ! iCane bluesteme===—==- 15
| i i |Green sprangletop ! 5
H | H IPlains bristlegrass-—-——-—---«- 15
| | | {Alkali sacaton---ee-ec—ccccooo-o i 5
H ! H {Bottlebrush squirreltail------ i 5
i 1 i iBush muhly-wemeccccccaonacaacac i 5
1 i | iBlack grama--=-—-c-ccccccccnmwa= i 5
1 ! H {Plains lovegrass—-—---—-ccowea--- i 5
. ] ] 1 1 L]
] [] | 1 )
35 n e iSeepland, 12- to 16-inch iFavorable i 1,500 {Alkali sacatonNe----cc-ccncawa- i 25
Pridham | Precipitation Zone. iNormal ! 1,000 |ToboSa@==—emcccccommmmccccaaaa i 10
i iUnfavorable | 700 }Bush muhly--ecccccccemancncnaax i 10
i | H IVine-mesquite-—=mme—cccaccaao- 110
| H | i{Glant sacaton----=-eccccccce--o i 5
! i | tInland saltgrass-------------- i 5
i H 1 iBlack grama-----c-cesccccaaaax i 5
\ i i {Plains bristlegrass----------- HEY
i i ! iSideoats grama------e==o-c-c-- i 5
H | | iBlue grama==-—-ccceccmaeaaaaaa 15
E | 1 iTorrey seapweed———--coco-e—ea- E 5
[] 1 1
] ] | 1 +
36%: i | ] | i
Santo TomasS-eecen== 1Sand Bottom, 7- to 12-inch {Favorable i 3,000 {Sideocats grama----~---cccecee-=- 115
{ Precipitation Zone. iNormal i 1,800 lArizona cottontop-~----~-=o-e-= i 10
| iUnfavorable | 300 {Giant sacatonNe-emreccccccccaax i 10
| | | |Bottlebrush squirreltaile----=- 110
1 | 1 iVine-mesquite-----ccrcmvcanu-- i 5
1 | | {Plains bristlegrass----------- i 5
1 i ! iPlains lovegrass------—--c=--=- 15
| ! 1 iCane bluestem=~—ecccccacccaaao i 5
i 1 H { Bush muhlyee-ececaccccccannaan i 5
| | \ iGreen sprangletope-ceccccenaa= 15
H ! H iThreeawn-ccemmcommcmcccccaaoo i 5
i i ]
i i i
i i 1

See footnote at end of table.
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SOIL SURVEY

TABLE 9.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
1

T T T T
I ] 1 [
Soil name and ! Range site 1 i | Characteristic vegetation { Compo-
map symbol 1 iKind of year | Dry | isition
i i iweight | |
i T TCb7acre; T PCT
] ] | | ——
1 ] [ | ]
3Teecccccccccacaaaa jClay Hills, 12- to 16-inch | Favorable ! 2,350 |Sidecats grama--=-—=——ccco—c-cua ! 30
Signal } Precipitation Zone. |Normal ! 1,200 {Black grama-e=eeececooc—cccaaaoo ! 10
! iUnfavorable | 800 |ToboSa-wsmeceecccocmcnaccoooo {10
) ] ] iCane bluesteme-e-mmeccocccccaaas ! 10
i | | iVine-mesquite-=eemcmcmmmmea i 5
i ! ! Curlymesquiteee—mcoccmecaaaaas V5
| i | iGreen sprangletope—cec—cemeea= 5
i ' ' {Bush MUhlyemeecoommcmmeeea !5
! ! ! {Hairy grama----eecoceaccaaao_o 5
i | i IPlains bristlegrass-———emeecea- ! 5
[] ) 1 1
i ] 1 ] ]
38, 39e-cccccaca-a {Sandy Loam Upland, 7- to |Favorable ! 1,000 !Bush muhlyeeeeeaccmcccmececaan ! 40
Sonoita i 12-inch Precipitation Zone. |{Normal | 800 |Black grama--—-—-———ec-ceceaacaaoo ' 20
' iUnfavorable | 550 iPlains bristlegrasS—--eee=ae-- ' 10
: | | 1Sidecats grama-e=sweacccmcomua ios
i ' ' jHairy grama--—--cececcomacacnan I 5
i ! i lArizona cottontop---cemcoecaaaa I 5
[] [] ] ] []
] ] ] i I
L R e e iLimy Upland, 7- to 12-inch | Favorable ! 400 {Bush MuUNly-coccmmmccccmcaaaaaa ! 30
Tres Hermanos | Precipitation Zone. {Normal ! 250 !Creosotebushemmwecccacmasmcaan ! 30
i iUnfavorable | 100 {Black grama--=--ceece—ccmccaae= 110
' ' ' 1Slim tridensSeeececoccmcaaaaaa. 110
i ! / IMescat acacia-ememmeeccacccccoo ' 10
| i ' iDesert zinniaee-eemccwacccenaso I 5
[] ] 1] ] 1
1 ] [ 1 1
T {Loamy Upland, 7- to 12-inch  |Favorable i 1,000 iBush muhly==-mo-mcomcmcenanann Y
Tubac | Precipitation Zone. {Normal ! 750 |Black gramas---c-cccccecmaceaa- ! 20
i {Unfavorable | 500 |Plains bristlegrassS——---coewaa- ' 10
! ! | iSidecats grama=-eseeeacooooooo 5
| i ' {Halry grama--e---ecccmeoacaaas is
i | i lArizona cottontop---—-—=eocceao-o 5
] 1 1 [] 1
] ] ] ] ]
yow. | i ' ! '
TubaCew-ececccccana {Loamy Upland, 7- to 12=-inch |Favorable | 1,000 {Bush mMuhlyececccmcmmacaoaaaao 140
} Precipitation Zone. {Normal ! 750 iBlack grama--—-—-—ccceceemccccne- ' 20
! {Unfavorable | 500 (Plains bristlegrass----eeecee-a i 10
i ! ! |Sideoats grama~-—-—-———c-ewoea-o-- 5
| | ' {Hairy grama--ce=eeceecmmccacan 5
' ' ' IArizona cottontop=-cce-cmcaaaa ! 5
[] 1 ] ) ]
I 1 ] ] 1
43%: i ] ] ) |
Tubag=weeronnena- {Sandy Loam Upland, 7- to | Favorable ! 1,000 |Bush mMuhly~eeccocmmmcmaaaaaaao. ! 40
| 12-inch Precipitation Zone. |Normal | 750 |Black grama~---ccccmmeccaceca=- {20
! {Unfavorable | 500 |Plains bristlegrassS---=--e-e--- i 10
i ! ' iSideoats grama-e----ceacemaaao- !5
i i | {Hairy grama---—----cecemccacaas !5
| ] | {Arizona cottontop---ceccccaaana !5
1] [] ] [] 1
] ] 1 i [
Sonoita----eeccao iSandy Loam Upland, 7- to | Favorable i 1,000 }Bush muhly=ceocmccmmmmamaaeaan ' 40
! 12-inch Precipitation Zone. |Normal i 800 |Black gramae=-=-ecccceeaacacaaa ! 20
| iUnfavorable | 550 |Plains bristlegrass----eeomna- 110
i ' ' }Sideoats grama----=ecccccacan- !5
! i | {Hairy grama---eeemacmmacoooooo !5
i ! ' iArizona cottontop---c-cceecaa-- T
] ] 1 ) ]
] b 1 ]
Ul eommmccmmmm e {Loamy Upland, 7- to 12-inch |Favorable ! 1,000 !Black grama
Vekol | Precipitation Zone. {Normal ! 800 |Bush muhly--ee---
] iUnfavorable | 500 !TODOSAmmm=weeemcmmercncccccnan
' ! ! 1Sideocats grama=-—-—-eeceececceaaaao 115
i i ' {Blue grama-=-----cecccccccman= ! 10
] ' ] |Plains bristlegrasseeceecemeaa- ! 5
: ! ' lArizona cottontop-e-ccoecaeanao ! 5
] ] | 5
' ] ;

See footnote at end of table,.
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TABLE 9.-~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production

Compo-
sition

Soil name and Characteristic vegetation

map symbol

Range site
Kind of year

FoE

5.
White Housee=ew-=- iLoamy Upland, 7- to 12=-inch
Precipitation Zone.

1,300 |Sideoats grama-----=-—w—===--- 20
! 1,000 {Blue grama-----e-ecememe—oa——-- 115
i 600 |Black grama-----—---scecemomaaa= 110
| !Cane bluestem-eemesammccoaaaas L 10
i !Plains lovegrass-=----eeecae=- ,
| {Arizona cottontope-e-=eeeecan- '
' !Vine-mesquiteeem—occococcmcaoac !
| {Plains bristlegrass----------- :
) IShrubby buckwheat--eeemcaeeaca !
i 'False-mesquite——o—cocoocmoaane ,
! : .

avorable ! 1,200 }Sideoats grama---—=-c--cecceeeu- !
t
'l
]
;
i
I
:
[]
1
:
1
1
]
i

Favorable
Normal
Unfavorable

—_
o

Forreste—=eeeceacaa- iLoamy Upland, 7- to 12-inch F

Precipitation Zone. Normal 800 |Blue grama------cewc-cmmce—a—a= '

Unfavorable 500 |Black gramae=m-—--c-memeeocc—-- !
}Cane bluestemM-=-ccccccemccaaax !
{Plains lovegrasse=e-eececceecn=- |
{Arizona cottontop-===cecccac-- 1
iVine-mesquite-eeccccccmcaca——- !
|Plains bristlegrass-=--—-—-—---=- i
iShrubby buckwheat--=eccceeoc--- i
|False-mesquite-=ecrccccccccua-- i
]

RN X
VIO O VTV oy

T
I
1
I
[
]
1
|
T
[}
1
]
1
|
!
1
[}
[}
|
1
|
]
]
I
|
1
]
]
|
]
[}
]
1
]
i
1
]
1
]
t
]
b
L]
1
1
|
1
]
¢
]
i
1
[}
1
I

* See description of the map unit for composition and behavior characteristics of the map unit.



102 SOIL SURVEY
TABLE 10.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]

low strength.

i i i i i
Soil name and |} Shallow H Dwellings i Dwellings i Small i Local roads
map symbol ! excavations | without 1 with | commercial i and streets
H | basements | basements ! buildings !
! ! ! ! !
I I ] [} ]
1% i | ' i !
Anthonye-=-=-~=«<|Moderate: |Severe: iSevere: |Severe! iSevere:
i floods, i floods. ! floods. | floods, | floods.
] L] 1 ] [l
] I ] ] ]
Gllaeewcecccccaax iModerate: |Severe: |Severe: |Severe: iSevere:
\ floods. i floods. | floods. ! floods. ! floods.
] ] 1 1 1
I i ] ] I
2% ! : i | i
Arizo-mececccaaaa |Severe: |Severe: |Severe: |Severe: |Severe:
(Fine sandy | cutbanks cave, | floods. \ floods. | floods. i floods.
loam) ' ] | ] 1
i ] i ! i
Arizo-eccccceaca-- |Severe: |Severe: {Severe: iSevere: |Severe:
(Gravelly sandy | cutbanks cave. | floods. i floods. { floods. i floods.
loam) i i i i 1
! ! ' ! i
Arizo-ececcccoca-- |Severe: |Severe: iSevere: {Severe: iSevere:
(Gravelly loamy | cutbanks cave. | floods. ! floods. | floods. \ floods.
sand) ' | i i '
! | ] ] i
PSSR |Severe: |Severe: |Severe: |Severe: {Severe:
Artesia | cemented pan. { shrink-swell. { shrink-swell. | shrink-swell. | shrink-swell.
] L] 1 + []
s z | | | |
Atascosa--==ac-a- {Severe: {Severe: |Severe: |Severe: |Severe:
{ depth to rock, | slope. i depth to rock, | slope. { slope.
! slope. ! i\ slope. | |
[] ] 1 ] 1
] ] ] ] I
Chiricahua--====- |Severe: {Severe: |Severe: |Severe: |Severe:
{ depth to rock, | shrink-swell, { depth to rock, | slope, i slope,
i slope. | slope, { slope, | low strength, { shrink-swell,
H ! low strength, | shrink-swell. { shrink-swell. ! low strength.
! ] | i i
Rock outecrop. ! 5 | i i
1 1 1 )
5o | | e | i
Atascosa-------- {Severe: {Severe: |Severe: {Severe: |Severe:
| depth to rock, | slope. | depth to rock, | slope. { slope.
{ slope. | | slope. i i
1 1 1 t ]
I 1 ] ] 1
Grahamee~eeme~x --|{Severe: |Severe: |Severe: {Severe: {Severe:
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock,
| slope. \ shrink-swell, | shrink-swell, { shrink-swell, { shrink-swell,
! | slope. ! slope. | slope. { slope.
1 ] ] ] 1
] ] ] ] 1
Rock outcrop. ] | ] ] ]
1 1 ] 1 1
I I ] t 1
fucmmcccccmennen -|Severe: 1Slightececccacaaa 1Slightececacaaaa iModerate: iSlight.
Bluepoint ! cutbanks cave. | i | slope. i
] [] 1 1 1
o | | | | |
Bluepointeeemee- iSevere: 1Slighte—ecccnnaaa 1Slighteacececeaa iModerate: iSlight.
| cutbanks cave. | | | slope. |
[] (] 1 ] 1
[} ] 1 1 ]
Gotharde—eececcecea= iSlighteeeceeeaa= {Moderate: tModerate: iModerate: iModerate:
| | shrink-swell, { shrink-swell, ! low strength, ! low strength,
1 i low strength. { low strength. { shrink-swell, | shrink-swell.
i ] ! ! i
P S {Moderate: |Severe: |Severe: |Severe: iSevere:
Bonita i too clayey. { shrink-swell, { shrink-swell, { shrink-swell, | shrink-swell,
| | low strength. i low strength. i low strength. i low strength.
[] t [] ] 1
] ] 1 I t
Jemmcmmcccccmcn ~=iSlightecmemacaax {Moderate: {Moderate: {Moderate: | Moderate:
Bucklebar | | shrink-swell, | shrink-swell, | shrink-swell, i shrink-swell,
1 ] 1 ] 1
| \ i \ \
' ] I 1 ]

See footnote at end of table.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued

low strength.

T T T 1 L)
[ ] 1 ] 1
Soil name and | Shallow i Dwellings i Dwellings i Small i Local roads
map symbol 1 excavations | without | with 1 commercial i and streets
i i basements i basements | buildings
T T i H |
i ! | | |
10%: ] i i 1 i
Calciorthids. ] ] i ] ]
] 1 ] t 1
i t 1 t 1
Torriorthents. | 1 i ! i
) 1 [] 1 []
1 1 ] 1 1
11%: : : : : ‘
Cave-----conoecn= |Severe: iSevere: |Severe: iSevere: |Severe:
| cemented pan. | cemented pan. | cemented pan. | cemented pan. | cemented pan.
) ' i i !
Durorthids. H 1 i | i
H i i i i
12%: | i ! i |
Comoro-=-===m=eu=- 1Slight--memeeaew- |Severe: |Severe: |Severe: |Moderate:
(Fine sandy | i floods. \ floods. | floods. ! floods.
loam) } i i | i
] ] i 1 '
CoOmMoOro-----wamw== 1Slightecccccaaana |Severe: |Severe: |Severe: iModerate:
(Gravelly sandy | ! floods. i floods. \ floods. i floods.
loam) ' i ] ] !
i i ] i ]
COMOrow=emeaaaaa- 1Slighteecmecaaaas {Severe: |Severe: {Severe: | Moderate:
(Sandy loam) H i floods. i floods. i floods. { floods.
] ] ] 1 1
I I I ] ]
13%: i i i ] i
Continental--=---- i Moderate: |Severe: iSevere: iSevere: {Severe:
{ too clayey. { shrink-swell. { shrink-swell. i slope, ! shrink-swell,
i i H ! shrink-swell. ! low strength.
3 [] ‘ ] 1
1 ] 1 1 1
Tubage-cccccccan- iModerate: iSevere: iSevere: iSevere: |Severe:
i too clayey. \ shrink-swell, { shrink-swell, | shrink-swell, i low strength,
| | low strength. i low strength. ! low strength. | shrink-swell.
1 1 ] ) 1
] ] i ]
14, 15-ccccccara=- 18lightececmecaeaa iModerate: {Moderate: {Moderate: iModerate:
Dona Ana i { shrink-swell, { shrink-swell, | shrink-swell, \ shrink-swell,
1 ! low strength. i low strength. i low strength, i low strength.
1 1 1 1 1
1 1 1 ] ]
16meme e |Moderate: {Moderate: {Moderate: iModerate: {Moderate:
Eba | too clayey. } shrink-swell. \ shrink-swell. { slope, | shrink-swell.
i i i ! shrink-swell. ]
[] [] [] 1 []
1 I I ] 1
17mcmmmmrrcmceceee {Moderate: iModerate: {Moderate: | Moderate: iModerate:
Eba \ too clayey. | shrink-swell, { shrink-swell, | shrink-swell. | shrink-swell.
1 1 [] ] ]
] 1 1 ] 1
18%: { i i | i
Farawaye—e==ec==-- iSevere: |Severe: iSevere: iSevere: |Severe:
| slope, ! depth to rock, | depth to rock, | slope, i depth to rock,
\ depth to rock. | slope. ! slope. |\ depth to rock. | slope.
() ] 1 1 1
] 1 1 I ]
Rock outerop. ' ' ! ' ]
! | | 1 i
19%: ' i | ' ]
Forreste--—e—es—ew--- iModerate: |Severe: iSevere: iSevere: iSevere:
| too clayey. { shrink-swell, \ shrink-swell, \ shrink-swell, | shrink-swell,
! | low strength. { low strength. ! low strength. ! low strength.
] 1 1 ] 1
1 ] ] 1 L]
White House------ {Moderate: iSevere: iSevere: iSevere: |Severe:
{ too clayey. \ shrink-swell, { shrink-swell, \ shrink-swell, | low strength,
| ! low strength, ! low strength. ! low strength. { shrink-swell.
[] ] 1 1 ]
1 ] 1 1 1
Kimbrough-ee~e-=- iSevere: iSevere: iSevere: iSevere: |Severe:
{ cemented pan. i cemented pan. { cemented pan. | cemented pan. | cemented pan.
1 1 1 ] 1
t L] I 1 ]
Pl ettt 1Slighte-emcemeca- iSevere: iSevere: |Severe: {Moderate:
Gila 1 i floods. | floods. \ floods. \ floods,
i i ! i i low strength.
i i ] ' i
21%; ! | | i |
Gilamecccmmmmnnea 1Slighte-wecaccaaa- iSevere: |Severe: iSevere: iModerate:
floods. t floods. i floods. i floods,
1 1 1
i ‘ |
] I 1

See footnote at end of table.
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
i i i 1 i
Soil name and | Shallow | Dwellings ! Dwellings | Small H Local roads
map symbol ! excavations H without i with 1 commercial | and streets
i i basements | basements ! buildings
| | | | a
21%; i ] ] ' !
Anthony------wc-- 18lighteeemccaaaaa {Severe: |Severe: {Severe: {Moderate:
| i floods. i floods. { floods. { floods.
b 1 1 t 1
1 ] 1 [} |
Bluepoint---=-e-- iSevere 1Slighteeeeceaaaa 1Slighteeereceaaa- {Moderate: 1Slight,
E cutbanks cave. 5 ! slope.
I I
22%, 23%; | ]
Glendale---===w=- 1Slight-=-cc-ao-- |Severe: Severe Severe: Severe:
H i floods. floods. floods. low strength,
1 []
I ]
Gilam--cocccccwna 1Slighte-eccec--- iSevere: Severe: Severe: Moderate:
i floods. floods. floods. floods,
| low strength.
]
]
24%; i
Glendale-=—----=< {Moderate: Severe: Severe: Severe: Severe:
i floods. floods. floods. floods. low strength,
' floods.,
]
]
Gilam—cmmcmccceae iModerate: Severe: Severe: Severe: Severe:
t floods. floods. floods. floods. floods.
]
1
25%: i
Grahameeecccccea= |Severe: Severe: Severe: Severe: Severe:

Hondale

29%:

(Fine sandy

loam)

(Silt loam)

See footnote at

depth to rock,
slope.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

Moderate:
too clayey.

end of table.

depth to rock,
shrink-swell,
slope.

Severe:
floods,
shrink-swell,
low strength.

Severe:
floods,
shrink-swell,
low strength,

Severe:
floods,
shrink-swell,
low strength.

Severe:
floods,
shrink-swell,
low strength,

Severe:
floods,
shrink-swell,
low strength,

Severe:
floods,
shrink-swell,
low strength.

Severe:
floods,
shrink-swell,
low strength.

shrink-swell,
slope.

Severe:
floods,
shrink-swell,
low strength,

[
1
;
=
(]
1
:
1
I
[]
I
)
I
:
:
:
:
[]
]
:
:
:
I
]
]
1
!
]
]
|
i
|
i
i
[]
I
]
i
]
!
|Severe:
\ floods,
\ shrink-swell,
i low strength,
1
1
iSevere:
floods,
shrink-swell,
low strength,

Severe:
floods,
shrink-swell,
low strength.

1

]

()

i

i

i

i

i

[}

I

]

]

i

iSevere:

i floods,

{ shrink-swell,
i low strength.
]

[

iSevere:

i floods,

1
1
(]
;
]
[]
1
1
]
]
I
1
1

shrink-swell,
low strength,

Severe:
floods,
shrink-swell,
low strength.

depth to rock,

depth to rock,
shrink-swell,
slope.

Severe:
floods,
shrink-swell,
low strength,

Severe:
floods,
shrink-swell,
low strength,

Severe:
floods,
shrink-swell,
low strength.

Severe:
floods,
shrink-swell,
low strength,

Severe:
floods,
shrink-swell,
low strength.

Severe:
floods,
shrink-swell,
low strength.

Severe:
floods,
shrink-swell,
low strength,

depth to rock,
shrink-swell,
slope.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength,

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength,

Severe:
shrink-swell,
low strength,

1
[}
]
[}
]
1
1
I
[}
'
1
]
1
|
[l
]
]
[}
]
1
1
i
i
i
1
|
1
]
]
]
1
]
]
1
]
I
]
[}
i
|
1
I
1
|
1
]
]
1
1
t
]
1
1
|
‘
|
t
]
1
I
]
1
]
]
L]
|
]
1
]
[}
[
|
]
[}
]
i
1
1
)
[}
]
]
]
1
t
]
)
|
‘
1
b
t
]
1
]
I
|
]
1
I
]
I
!
l
1
1
)
I
1
]
1
|
1
I
1
|
L]
|
i
1
1
]
L]
|
]
]
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued
i
Soil name and | Shallow Dwellings Dwellings Small Local roads
map symbol i excavations without with commercial and streets
] basements basements buildings
E
30=cmemcc e ae iSevere: Severe: Severe: Severe: Severe:
Kimbrough { cemented pan. cemented pan. cemented pan. cemented pan, cemented pan.
1]
]
1% i
Mabray-eeeccceeaa |Severe: Severe: Severe: Severe: Severe
slope, slope, slope, slope, slope,
depth to rock. depth to rock. depth to rock. depth to rock. depth to rock.

Rock outecrop.

32%;
Mokiak

Faraway

Rock outcrop.

33%;
Pimaeccoccccccaaaa

36%:
Santo Tomas
(Cobbly fine
sandy loam)

Santo Tomas
(Very gravelly
loam)

38, 39
Sonoita

'-‘0 ------------ m——
Tres Hermanos

See footnote a

Severe:
slope,
depth to rock,

]
t
i
\ large stones.
]

slope,
depth to rock.

{Moderate:

i floods.
]

|
iModerate:
| floods.
4

]

{Severe:

{ wetness.,
!
]
]
i
]

]
|Moderate:
large stones.

|Severe:

{ slope.

1S1ightmmmmmnn ——-
1
|
|

iModerate:

| too clayey.
]
;

t end of table.

Severe:
slope,
large stones,

Severe:
depth to rock,
slope.

Severe:
floods.

Severe:
floods,

Severe:
floods.

Severe:
floods.

Severe:
floods,
shrink-swell,
low strength.

Severe:
floods.

Severe:
floods.

1
)
i
]
1
t
b
1
[]
]
]
]
i
1
[]
]
[]
)
[]
]
]
]
i
]
[]
\
[]
i
]
]
]
]
1
]
]
[
[]
]
[]
]
1
1
1]
1
)
]
1
]
1
1
]
]
1
1
[]
i
[]
i
[]
]
]
[
i
]
]
[}
]
]
]
]
]
]
]
[]
]
(]
]
[]
]
(]
]
]
]
1
]
1
]
1
]
1
1
[]
]
i
1
1
1
1
1
[}
[]
1
1
|
1
]
[]
]
[]
]
]
!Severe:

! slope.

[]

]
181ightemcemreeacn
]

]

i

iModerate:
shrink-swell,

Severe:
shrink-swell,
low strength.

]
}
]
L}
(]
]
]
1
1
|
]
1
]
1

lope,
epth to rock,
arge stones.

w

vere:
epth to rock,

e
d
slope.

S

e e e e e i e = e T e T s = ———— e = . . ————————— = e —f e e

iModerate:
shrink-swell.

Severe:
shrink-swell,
1

1
i
:
1
1
i
i low strength.
i

I

Severe:
slope,
large stones.

Severe:
lope,

e
s
depth to rock.

S

S

i i e S it AR

derate:
hrink-swell,

(2]

Severe:
shrink-swell,
low strength.

slope,
large stones.

vere:
epth to rock
lope.

w oo

vere:
ow strength.

—~ o

derate:
loods,
ow Strength.

floods,

Moderate:
floods,
large stones,

Moderate:
floods.

iSlight.

Moderate:
shrink-swell,
low strength.

Severe:
low strength,
shrink-swell.
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TABLE 10,--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

Soil name and Shallow Dwellings Dwellings Small Local roads
map symbol excavations without with commercial and streets
basements basements buildings
4o,
Tubat-=ecer—cacanc Moderate: Severe: Severe: Severe: Severe:
(Gravelly loam) too clayey. shrink-swell, shrink-swell, low strength,
s

(Gravelly sandy
loam)

3%,

ys*:

White House

Forrest

Moderate:
too clayey.

B .

Moderate:
too clayey.

{Moderate:
i too clayey.
[]
':
1
|
]

]
IModerate:
| too clayey.
[]

|

{Moderate:
too clayey.

Severe:
shrink-swell,
low strength.

1

1

1

]

1

[]

1

i

[]

]

|

]

! low strength.
[]

':

[]

]

[]

]

i

!

|Severe:

| shrink-swell,
| low strength,

I
1Slightem—ccaaaa-
]

1

|Severe:
floods,
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.
Severe:
shrink-swell,
1

ow strength.

low strength.

Severe:
shrink-swell,
low strength,

Severe:
shrink-swell,

-
]
:
[}
I
i
i
i
:
{ shrink-swell,
1
:
1
]
i
]
[}
]
}
]
i
i low strength.

f1loods,
shrink-swell,
low strength.

:

:

:

1

]

1

iSevere:

{ shrink-swell,
i low strength.
]

]

iSevere:

t

:

I

[]

1

shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

i

]

]

[]

|

|

!

]

I

]

]

i

{ low strength,
1

':

]

I

1

]

1

1

}

iSevere:

{ shrink-swell,
! low strength.

]
1Slighteecemeaaan
]

i

{Severe:
floods,
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

hrink-swell,
Severe:
low strength,
shrink-swell.

Severe:
low strength,
shrink-swell.

=
[}
1
]
L]
|
]
[}
T
I
1
]
]
i
[
|
1
]
]
I
[}
L}
1
]
1
|
L]
1
1
I
]
I
]
|
L]
|
1
]

]

iSlight.

[]

]

iSevere:

{ shrink-swell,
low strength,

[

=

:

]

|

{Severe:

} low strength,
| shrink-swell,
[]

;

]

!

|

Severe:
shrink-swell,
low strength.

*# See description of the map

unit for composition

and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate," "good," "fair," and other terms,

not rated]

TABLE 11,--SANITARY FACILITIES

107

See text for definitions of
Absence of an entry indicates that the soil was

T T T T T
1 ] 1 ] 1
Soil name and i Septic tank | Sewage lagoon | Trench ! Area ! Daily cover
map symbol ] absorption | areas i sanitary i sanitary { for landfill
i fields i | landfill 1 landfill |
T 1 1 | i
i i ' 1 |
1% ' | | ] i
Anthony-==cecaceaa- iSevere: iSevere: iSevere: |Severe: 1Good.
i floods. | seepage, { floods. i floods. 1
| | floods. i ! '
] ' ' | i
Gilammmmemmm e iSevere: |Severe: 1Severe: iSevere: iGood.
! floods. | floods. i\ floods. | floods. i
t 1 1 1 1
] ] 1 1 ]
2% ' i 1 ! |
Arizomeecmcncanaaa- iSevere: iSevere: |Severe: iSevere: {Poor:
(Fine sandy loam) | floods. i floods, i floods, i floods. i small stones,
! | seepage. ! too sandy. ! | too sandy,
‘ d ! | | seepage.
i i i i i
Arizo-mcecccccacaaao |Severe: iSevere: |Severe: {Severe: {Poor:
(Gravelly sandy | floods. i floods, | floods, i floods. { small stones,
loam) i | seepage. | too sandy. H i too sandy,
| ] | ] | seepage.
i 1 i i !
Arizo-=eccccccanaao iSevere iSevere: iSevere: iSevere: {Poor:
(Gravelly loamy { floods. i floods, i floods, i floods. | small stones,
sand) ] | seepage. | too sandy. ] { too sandy,
! | | i | seepage.
| ] ! ] i
B ittt |Severe: |Severe: |Severe: 18light-=cccaen-a | Poor:
Artesia | cemented pan, | cemented pan. i cemented pan, i | small stones,
{ percs slowly. 1 { too clayey. i | too clayey.
t 1 1 1 )
s ; | | | |
Atascosam—cac—eae-a iSevere: iSevere: |Severe: |Severe: \Poor
| slope, \ slope, | slope, i slope, i slope,
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | small stones,
i i i 1 \ area reclaim.
1 1 [] 1 1
] 1 1 1 ]
Chiricahuar=e=ecea-- {Severe: |Severe: iSevere: |Severe: | Poor:
| depth to rock, | depth to rock, | depth to rock, | slope. | slope,
| slope, i slope. | too clayey. | \ area reclaim.
\ percs slowly. i i H 1
1 [] 1 1 1
1 1 1 I 1
Rock outerop. i i i | ]
! i i i ]
S¥: i ] i ] i
Atascosa---c—cec—c-o iSevere: iSevere: iSevere: iSevere: i Poor:
! slope, | slope, { slope, ! slope, | slope,
i depth to rock. | depth to rock. | depth to rock. | depth to rock. | small stones,
! { { ! | area reclaim.
) 1 1 t []
I ] 1 I 1
Graham-=--ccomcec-= {Severe: iSevere: iSevere: |Severe: \Poor:
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim,
\ slope, i slope. | too clayey, | slope. | too clayey,
i percs slowly. H { slope. | i slope.
! | | | |
Rock outcrop. 1 1 i E E
| | ‘ ' '
fremccemcncccec - 1Slight=eeeceaaaa |Severe: |Moderate: 1Slighte=m=eaeeaa |Fair:
Bluepoint 1 \ slope, { too sandy. i i too sandy.
! | seepage. ! ' ]
T*: i i ! i i
Bluepointe-ecec---- -i8lighte-eocacaaa iSevere: iModerate: 1Slighte-mccacnux {Fair:
i | slope, | too sandy. ! i too sandy.
! | seepage. i i
! ! H ! !

See footnote at end of table.
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TABLE 11.~--SANITARY FACILITIES--Continued

H i i i T
Soil name and | Septic tank | Sewage lagoon | Trench ! Area | Daily cover
map symbol H absorption i areas H sanitary 1 sanitary { for landfill
{ fields | ' landfill ! landfill ;
1 H 1 T ]
i 1 i ! |
T*: i i ] ] i
Gotharde--ccaceaaa ~iSevere: iModerate: iSevere: iSlight--=ccmeeeua iPoor:
| percs slowly. | seepage. | excess sodium, | | excess sodium,
1 [] 1 1 1
I 1 I ] [}
Bemccccccr e ~1Severe: {Moderate: |Severe: 1slight--e---ceo-uo { Poor:
Bonita } percs slowly, } slope. } too clayey. ) i too clayey.
! | | i |
L L T T T iModerate: {Moderate: 1Slighteemeeecaaa- 1Slighteemecccccua iGood,
Bucklebar | percs slowly, | seepage. 1 ! 1
1 L] 1 ] ]
| i ] 1 1
10%: ' i 1 i !
Calciorthids. ! i ! i |
[] 1 1 1 ]
1 ] t I |
Torriorthents. i | i i i
i ] ] ] i
11%; i i ! i i
Caver———cccccccnmax {Severe: |Severe: {Severe: 18light-----o—ououo | Poor:
{ cemented pan, | slope, { cemented pan. 1 | thin layer,
! | cemented pan. i | | area reclaim.
1 (] 1 3 b
' ] ] ] |
Durorthids. 1 i i i i
i ! ! i i
12%; H ! ! ! {
COMOrom memmcmcceax" ~-iModerate: |Severe: {Moderate: {Moderate: {Fair:
(Fine sandy loam) | floods. i floods, { floods. | floods. i small stones.
! | seepage. | i
i ! i | !
COMOrQer =mmmneccena~ {Moderate: iSevere: {Moderate: {Moderate: {Fair:
(Gravelly sandy ! floods. \ floods, i floods. | floods. | small stones.
loam) 1 | seepage. H ! !
[] 1 1 1 ]
1 1 1 | I
CoOmorom==ecec—ecaa—a- ~1Moderate: iSevere: {Moderate: iModerate: {Fair:
(Sandy loam) i floods. { floods, i floods. i floods. | small stones.
i | seepage. i H i
] 1 ] t 1
1 I ] ] 1
13%: | i ! ] '
Continental-~-=-=== ~|Severe: |Severe: iSevere: {Moderate: { Poor:
| percs slowly. { slope. i too clayey. | slope. { too clayey.
1 1 [] [] ]
] ] ] ] I
TubaCecemccraccenan {Severe: |Moderate: iSevere: 1Slighteeemamcaaux {Poor:
| percs slowly, { slope. | too clayey. H { too clayey.
i ] i 1 1
emccmcecceccccana iModerate: {Moderate: 18lighteeee-- ~—-=-18lighte~-meoc-cun 1Good.
Dona Ana { percs slowly. | seepage. | 1 i
] 1 ] 1 1
] ] I | I
1Bemcccmem————————— ~!Moderate: |Moderate: 1slighte--ccocmo 1Slighteccmcnnnao iGood.
Dona Ana | percs slowly. | seepage, 1 1 i
] } slope. | i |
! ] ! | i
16, 1fmeeecccccccaax |Severe: |Moderate: iModerate: 1Slighteme—mcacaa- \Poor:
Eba { percs slowly, \ slope. i too clayey. | | small stones.
! ] | i '
18%; i | ] ] |
Faraway-=-eececec-=- ~iSevere: {Severe: iSevere: |Severe: {Poor:
| depth to rock, | slope, { slope, i slope, i slope,
| slope. | depth to rock. | depth to rock. | depth to rock. | thin layer,
] ! ' i ! area reclaim.
1 1 1 ] ]
] 1 1 1 1
Rock outcrop. ' | ! ' i
| [ i ! |
19%; ! i ! i |
Forreste-meecacaaas |Severe: IModerate: |Severe: 1Slightemeceacacaa {Poor:
| percs slowly. { slope. | too clayey. i | too clayey.
] 1 L] 1 1
1 I ] 1 |
White House--=-==-- ~|Severe: }Moderate: }Severe: 1Slighteeeecaeccnaa } Poor:
| percs slowly. | slope. \ slope, i | too clayey.
| | | too clayey. i }
[] 1 [] 1 1
] 1 ] 1 1

See footnote at end of table.
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T T T T 1
I 1 I 1 ]
Soil name and | Septic tank |  Sewage lagoon | Trench 1 Area H Daily cover
map symbol | absorption i areas 1 sanitary ! sanitary t for landfill
i fields i 1 landfill | landfill i
T i 1 1 i
1 [] [] [] []
1 1 I 1 ]
19%: | ! ' i |
Kimbroughe=cceea- |Severe: iSevere: iSevere: 1Slighteeeccccaaa= {Poor:
i cemented pan. | cemented pan. | cemented pan. i { thin layer,
! i E i 5 area reclaim.
1 1 1
1 ] ] ] ]
20memccc e iModerate: iSevere: iModerate: iModerate: iGood.
Gila { floods. | floods. i floods. i floods i
i 1 ! 1 )
1 1 1 1 ]
21%: i | { ] i
Gilameowcormennaaa iModerate: |Severe: {Moderate: iModerate: 1Good.
! floods. i floods. i floods. i floods. i
[ t 1 ] 1
] [ ] 1 ]
Anthonye=eeeceemaaa {Moderate: iSevere: {Moderate: {Moderate: iGood.
\ floods. | seepage, i floods. i floods. 1
! ! floods. i \ i
1 1 1 ] []
1 J ] ] ]
Bluepointe==eewc-aea-iSlighteececacaaaa- iSevere: iModerate: 1Slight--=eccocc-o {Fair:
i | seepage. ! too sandy. H { too sandy.
1 1 ] 1 ]
[ 1 1 t 1
22%, 23%: i i i ! '
Glendale--=~=we-= |Severe: iSevere: {Moderate: {Moderate: {Fair:
| percs slowly. i floods. i floods, i floods. | too clayey.
] i | too clayey. ! '
[] 1 1 1 ]
] 1 ] 1 1
Gila-----c--cwu-- {Moderate: iSevere: {Moderate: {Moderate: {Good.
i floods. i floods. i floods. | floods. i
[] 1 1 1 1
1 1 1 1 1
24 ' i i 1 ]
Glendale----=veea iSevere: |Severe: |Severe: |Severe: | Fair
i floods, i floods. \ floods. | floods. | too clayey.
| percs slowly. | H i |
1 1 (] ] 1
] 1 ] i I
Gilam=ceccccccana {Severe: {Severe: {Severe: 1Severe: {Good.
{ floods, i floods. i floods. { floods. i
1 ] 1 1 1
1 1 | ] ]
25%: i i i i !
Grahame-cccccaaa- iSevere: iSevere: iSevere: iSevere: | Poor:
\ depth to rock, | depth to rock, | depth to rock, | depth to rock, | area reclaim,
| slope, i slope. | too clayey, } slope. i too clayey,
| percs slowly. i i slope. | | slope,
) ] [] [] 1
] ] ] ] 1
Rock outcrop. ! i ) i {
i i ] i i
R {Severe: |Severe: iSevere: iModerate: {Poor:
Guest | percs slowly. E floods, E too clayey. { floods. E too clayey.
[] ]
1 ] ] 1 |
27%: ! ! I | i
Guest--—-mmannaa- |Severe: tSevere: iSevere: {Moderate: {Poor:
\ percs slowly. { floods. \ too clayey. i floods. i too clayey.
) ] 1 1 []
1 1 ] ] ]
Hantz--ccecceeuaa- iSevere: iSevere: |Severe: {Moderate: i Poor:
i percs slowly. i floods. | too clayey. i floods. | too clayey.
[] [] ] ] 1
] ] 1 1 ]
28— iSevere: iSevere: iSevere: {Moderate: {Poor:
Hondale { percs slowly. i floods. | too clayey. i floods. ! too clayey.
1 1 1 1 ]
t ] 1 ] 1
29*: i i ! i i
Hondale-=m—mew—e= iSevere: iSevere: iSevere: iModerate: {Poor:
(Loam) | percs slowly. | floods, | too clayey. | floods. { too clayey.
1 1 1 ] 1
[l ] 1 ] t
Hondale-===cocaa- iSevere: }Severe: |Severe: \Moderate: | Poor:
(Fine sandy loam) | percs slowly. i floods. | too clayey. \ floods. | too clayey.
1 L] 1 1 ]
| 1 [ 1 ]
Hondale-=ccccaeaa iSevere: {Severe: iSevere: iModerate: {Poor:
(Silt loam) percs slowly. { floods. | too clayey. i floods. \. too clayey.
1 3 | 1
| ] [ 1

See footnote at

end of table,
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T T
[} [
Soil name and i Septic tank Sewage lagoon Trench Area ! Daily cover
map symbol i absorption areas sanitary sanitary i for landfill
i fields landfill landfill i
i E
K el |Severe: Severe: Severe: Slighteccccaccaaa i Poor:
Kimbrough | cemented pan. cemented pan. cemented pan. thin layer,
1 area reclaim.
]
I
31%; i
Mabray=e-cceaccas~= {Severe: Severe: Severe: Severe: Poor:
slope, slope, slope, slope, lope,

<]

s
depth to rock. thin layer,
a

rea reclaim,

depth to rock. depth to rock. depth to rock.

1
1
1
]
'
]
Rock outcrop. ]
1
t
1]

T T T
] ] i
1 ] ]
1 i 1
[] 3 ]
1 ] 1
| ] '
1 1 1
i ] i
| ] '
| ] ] |
1 1 [] []
| 1 ] i
] i | !
1 1 1 L]
1 1 ] }
! i ! !
| i ] i
i 1 1 1
1 1 I 1
i i i i
] 1 ] 1
E E E E
} ] ] |
32%; i 1 i i i
MoKl @Kkem—mcccaccanaa iSevere: }Severe: iSevere: iSevere: {Poor:
{ slope, | slope, | slope, | slope. | slope,
i depth to rock. | depth to rock, | depth to rock, | | area reclaim,
H | large stones. | large stones. i i large stones.
[] ] [] 1 1
] ] ] ] t
Farawayeeeemccceeea iSevere: {Severe: |Severe: |Severe: | Poor:
i depth to rock, | slope, | slope, i slope, { slope,
| slope. | depth to rock. | depth to rock. | depth to rock. | thin layer,
j E E 5 5 area reclaim.
I ] ] ] ]
Rock outcrop. ! ! ! ] ]
1 (] ] [] 1
| I ] ] ]
33 ] i i : i
Pima----- cmmemm——aa |Severe: iSevere: {Moderate: {Moderate: {Fair:
| percs slowly. { floods, | floods, { floods. \ too clayey.
1 i | too clayey. ! !
] 1 [] [) ]
i ] ] ] 1
Grabeecemremcmcceaa- {Moderate: {Severe: iModerate: {Moderate: 1Good.
i floods, i floods. i floods. i floods. i
| percs slowly. i i i !
[] 1 [] [] 1
] ] 1 | ]
34 | ] i i i
Pima--—--—=wenacaaaa- |Severe: {Severe: iSevere: iSevere: |Fair:
\ floods, | floods. i floods. \ floods. \ too clayey.
1 [} 1 1 ]
i percs slowly. i i i E
Grabe-=-ceecmacaaaa- iSevere: iSevere: {Severe: iSevere: {Good.
i floods. i floods. | floods. { floods. !
) ] ] [] []
Bemcmmc—ceecnmc———— !Severe: ESevere: ESevere: ESevere: EPoor:
Pridham i floods, i floods, { floods, i floods, { too clayey,
| percs slowly, | wetness, \ wetness, | wetness. | excess sodium,
| wetness, 1 | too clayey. ! !
i i ] i i
36%: ! | ! { i
Santo Tomag--—===--- {Moderate: {Severe: {Moderate: {Moderate: |Fair:
(Cobbly fine sandy| floods, | floods. \ floods, \ floods. | large stones.
loam) ! large stones. 1 | large stones. | i
] ] 1 ] []
i ] ] ] 1
Santo Tomas-~--===- iModerate: |Severe: iModerate: {Moderate: { Poor:
(Very gravelly i floods, i floods, { floods. i floods. | small stones.
loam) ! percs slowly. | seepage. i 1 !
1 1 ] ] []
1 1 ] ] 1
3T mmmmmmm B b iSevere: |Severe: {Severe: |Severe: { Poor:
Signal | percs slowly, | slope, | too clayey. \ slope. | slope,
| slope. | seepage. i 1 | small stones,
‘ ! ! ! i too clayey.
] ] i | '
38, 39-=c-mmmemmeaaa 1Slight-cer—ccaeax {Severe: iSlighte-cccmcaaaa 1Slight-mecccaanax \Fair:
Sonoita | | seepage. i i | small stones,
1 [] 1 1 1
1 ] 1 I |
flocmmemcecccmccccaa {Moderate: | Moderate: 1Slight-=c=cncea-a 1Slightececeerana- |Fair:
Tres Hermanos | percs slowly. | seepage. 1 | { small stones.
[] ]
] ]

See footnote at end of table.
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TABLE 11.--SANITARY FACILITIES--Continued
i i I 1 i
S0il name and i Septic tank | Sewage lagoon | Trench ' Area | Daily cover
map symbol | absorption H areas \ sanitary i sanitary i for landfill
i fields | i landfill | landfill |
| | | a |
L L DL D P iSevere: 1Slightescccacauaa iSevere: 18lighte-mecmaaceaax { Poor:
Tub ac | percs slowly. E i too clayey. i \ too clayey.
] 1 L]
] 1 ] [ 1
yo%: : | : i ]
Tubag-=-=ccecaceen- iSevere: iModerate: |Severe: 18light--=memacaa- { Poor:
(Gravelly loam) 5 percs slowly. E slope. | too clayey. | i too clayey.
i i i i '
Tubage-=ccceecee-- iSevere: iModerate: iSevere: 1Slighteee—amcaaax {Poor:
(Gravelly sandy | percs slowly. i slope. | too clayey. H { too clayey.
loam) ' ' | ] |
i ! i i i
43w i i | i 1
TubaCeewmew—ananaa iSevere: 1Slightecmceceaaa- |Severe: iSlighteececeecnan= \Poor:
i percs slowly. | i too clayey. i ! too clayey.
[] ] 1 1 1
1 1 1 ‘ [
Sonoitamecmcucacaa 1Slighteccemenenaa |Severe: 1Slight==cececenn- 1Slighteeceeneaaa- \Fair:
} | seepage. i i | small stones.
[] ] ] ] 1
1 1 1 ] 1
Yyomacmccmccccccea {Severe: |Severe: |Severe: iModerate { Poor:
Vekol | percs slowly. { floods. { too clayey. i floods. | too clayey.
[] ) 1 ] 1
1 I 1 1
ys*: : : : ': |
White Housee-c-ow-- iSevere: |Moderate: |Severe: 1Slighteemececcaaax | Poor:
| perecs slowly., | slope. i too clayey. i | too clayey.
] 1 [] [] ' y
] 1 ] | )
Forreste——-—cac--- iSevere: iModerate: iSevere: 1Slight=weceeacne"- {Poor:
| percs slowly. { slope. i too clayey. ! | too clayey.
1 1 1
1 1 1

* See description of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 12.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated)
i i H i
Soil name and ! Roadfill 1 Sand | Gravel H Topsoil
map symbol i H 1 |
i i ' i
) | i 1
] 1 1 )
» | | | |
1%: i i i i
Anthony---cmccccaa-- 1G00d=mmecec e {Poor: {Unsuited--cecenaaa |Fair:
| | excess fines, ! { small stones.
1 [] 1 t
] [ I ]
Gllamewmccccmcccacax {Fair: iUnsuited--ccmcecaaax iUnsuited-ceeecaaaa 1Good .
| low strength, ! 1 1
' ] i |
2%, ! i | i
Arizoeecocccaacaaaaa {GO0d=mmmmmrccccaaa lUnsuited=-eccccuaaa 1Go0dmemcmccme e | Poor:
(Fine sandy loam) i i ' i small stones,
i i 1 ! too sandy.
] 1 1 (]
] I I ]
Arizoewaccmcccacnaaa 1Go0d=mrmeccrcrccaaaa iUnsuited-cecenccaa 1GO0dmmmmmmm e ae e { Poor:
(Gravelly sandy 1 | 1 | small stones,
loam) ! 1 1 | too sandy.
i ! i i
Arizoeeoccccccccaaaa 1G00dmcmcmcccmmcaaa lUnsuitedeeeceeaaaa 1GO0dmmmmcccccaaea | Poor:
(Gravelly loamy | i i { small stones,
sand) i i E E too sandy.
] ] ] I
-------------------- |Poor: iUnsuitedeeecaaaaaa iUnsuitedeceeceaea- |Poor:
Artesia ! thin layer, ] i | small stones.
| shrink-swell, 1 | !
! area reclaim. i ! '
. | | | =
yw: i | ] i
AtascoSa-——-—-—memeea- { Poor: jUnsuited-cccmcnaaa {Unsuited--cececacu- { Poor:
| slope, i 1 | slope,
{ thin layer, i H { large stones,
{ area reclaim. 1 ' ! thin layer.
[] 1 1] 1
) 1 I '
Chiricahua-=====a--- |Poor: jUnsuitede-ccnceeu- jUnsuited-meecmeaa- iPoor:
! thin layer, i ' \ slope,
| area reclaim, i i | too clayey,
{ low strength,. i i | small stones.
i ] 1 ()
] ] 1 ]
Rock outcrop. ! ) i i
1 1 [] 1
5#: ; E ; i
AtascoSareemmcemcaaa \Poor: tUnsuitedecesacaaa- iUnsuitedeeccccan- {Poor:
| slope, | | | slope,
i thin layer, i i { large stones,
| area reclaim. i ! { thin layer.
[] 1 ] ]
] t ] ]
GrahaMe——eececaccaaae- | Poor: iUnsuitede-eccanaaa tUnsuitedeceecaaax i Poor:
| thin layer, H i i slope,
! low strength, | i | too clayey,
! slope. | H ! large stones.
(] ] ] 1
] [} ] 1
Rock outcrop. ] E E i
1
I I | 1
[ T T T TP, 1600demmccmcccccaaa iPoor: iUnsuitedeceecaaax {Fair:
Bluepoint H | excess fines, H { too sandy,
' E ! E excess salt.
1 1
I ] t )
T*: i i ] |
Bluepoint-—-cccmce-a 1G00deccccm e | Poor: iUnsuited-=ecacaa- {Fair:
! { excess fines, | | too sandy,
1 1 1 1
E E i ; excess salt.
Gothard---—-ceccaceuu- |Fair: { Poor: jUnsuited-ccccenax | Poor:
| low strength, | excess fines. i | excess salt,
| shrink-swell, ] ! | excess sodium,
) ] ] 1
I ] ] 1

See footnote at end of table.
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area reclaim,
thin layer.

area reclaim,
small stones.

[] 13 1 1
] ] ] I
S0il name and ! Roadfill i Sand ! Gravel | Topsoil
map symbol ] ! ! i
i i | )
i i i i
] ] ' i
R et { Poor: tUnsuited---ccmcecaaao iUnsuitedeeeemeccaccan j Poor:
Bonita i shrink-swell, 1 | i too clayey.
| low strength. H i |
1 1 [] 1
I 1 1 ]
--------------------- |Fair: lUnsuited-=e-ecaceen-wiUnsuited-===e-e-——-—-=-|Fair:
Bucklebar { shrink-swell, | | | too clayey.
| low-strength. i H
1 [] 1 ]
] 1 1 ]
10%: ' i ' !
Calciorthids, | ' i ]
1 [] ] ]
1 ] 1 ]
Torriorthents. ! ] | i
1 ] [] []
1 ] I I
11%; | ! i H
Cave-—-mccccccnrcccnax | Poor: iUnsuited-=eececenaaca- iUnsuited=eemccccccaaa | Poor:
{ thin layer, ! ! | small stones,
\ area reclainm. ! H { area reclaim,
! ' ] ! thin layer.
: ! ! ’
Durorthids. ! ! ! |
' ' i '
12%: i ! ] i
COMOro==-emccccccncn- 1G00dueaccaccccncnuaa | Poor: i Poor: {Fair:
(Fine sandy loam) 1 | excess fines. | excess fines. | small stones.
] 13 ] ]
] ] ] ]
Comoros—=e-—ccececacaa- 1Go0dm mmmmmmceccee- |Poor: {Poor: {Poor:
(Gravelly sandy i | excess fines. | excess fines. | small stones.
loam) ] ! ! |
i | i i
COMOrOmmmereeneneaaa— 1G00d=memmmnmcmcaae \Poor: {Poor: {Fair:
(Sandy loam) { i excess fines. | excess fines. | small stones.
1 1 1] []
1 ] ] 1
13%: ! i ! i
Continentale-weccaa-x {Poor: iUnsuited-ceccecanacnx iUnsuitedemecccmcacnaa {Poor:
| shrink-swell, ! 1 | small stones,
| low strength. 1 | i too clayey.
! | ] !
Tubage—=ccomccmaaaaao |Poor: iUnsuited=ecccccceaaax jUnsuitedecrcccmcaauaa {Poor:
| low strength, ) i i small stones.
| shrink-swell. | i i
1 1 ] []
] ] ] I
14, 15cccccccccncanaa- |Fair: iUnsuitedececnmccnaaax iUnsuited--=ccccacaa-a \Fair:
Dona Ana | low strength, ] ] i too clayey.
! shrink-swell, : | i
! i ! |
16, 17=mcccrmecccacaa- |Fair: lUnsulted-e-cmmmeecana iUnsultedevemmmeaaanu-x {Poor:
Eba { shrink-swell, 1 i | too clayey,
! low strength. ! i | small stones,
[} 1 L] []
I I ] I
184%: i i ] i
Faraway-----c-ccceca- { Poor: iUnsuitedececccccnnaaa iUnsuited-—mcccnceaa-- i Poor:
i slope, ] | | slope,
! thin layer, 1 | { small stones,
{ area reclaim. | H { area reclaim.
] [] [] 1
I ] 1 [
Rock outerop. ! ] ! ]
| i i !
19%: | ! i i
Forrestee—eeecacacaaao { Poor: iUnsuited-~==cmcceccaaa iUnsuitedemc-mccccnouaa | Poor:
{ shrink-swell, H H | too clayey.
i low strength. H H H
1 ] 1 (]
] I I I
White House---cecceao-- | Poor: tUnsuitedecececacaaaaa iUnsuited==eccccccacao | Poor:
i low strength, i H | too clayey.
! shrink-swell. ' ] i
1 1 1 []
] I ] ]
Kimbrougheeeeeeeacaa- | Poor: iUnsuited-mccccecccua- {Unsuited--cccccecaa-- {Poor:
] []
| |
! !
1 i

See footnote at

end

of table.
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i i i i
Soil name and 1 Roadfill | Sand | Gravel | Topsoil
map symbol i | i i
i ] ! i
i. s T i
I 1 t
20-—mmemcccm e |Fair: | Poor: iUnsuitedecceacacaaaan 1Good.
Gila | low strength, | excess fines. ! !
] ] [] t
20, | | | a
Gila--=ccroccmmcn e \Fair: | Poor: {Unsuited-~mcconcacaaa 1Good.
| low strength, | excess fines. i i
i ! ' |
Anthonyececccccccaaaa -}Good==eweccecwcacac==|Poor: {Poor: {Good.
i | excess fines, i excess fines. |
i ! i |
Bluepoint---eceecc--- 1G00decccmanccm e | Poor: iUnsuited---c-amoo-- -iFair:
! | excess fines, i | too sandy,
1 i | | excess salt.
1 ] ] []
22%, 23%; ; ; i E
Glendale-====ccuwacaa- {Poor: jUnsuited-ccemcaaa- ~==iUnsuited-cccccaaanaa- {Fair:
! low strength. | ! ! too clayey.
| ] i i
Gila----- ——mmmmce———— {Fair: | Poor: tUnsuitedmmemmmccnanaa {Good.
! low strength. | excess fines. i i
1 [] ] 1
200 | ! ; i
Glendal@eccccccccaaaa | Poor: jUnsuited-=cecececcaaailnsuitedecccccecaaaax {Fair:
5 low strength. E 1 ! too clayey.
i i ! i
Glla-=-=-=ececea—ccaca-|Fair: iUnsuited--ccemcaa-a- ==jUnsuited-e-~reccccea-" iGood.
i low strength, i ] i
1 L] b ]
5%, | | | s
Graham--e-—cccneaaa-- {Poor: {Unsuitedecccccaaaa iUnsuited-careemeceoa- {Poor:
| thin layer, i i | slope
! low strength, i i { too ciayey,
| slope. | ' i large stones.
1 ! i i
Rock outcrop. ! i ' i
! | i i
28---; ---------------- EPozri . 1 EUnsuited -------- -----EUnsuited-------- ----- EPoor:
ues | shrink-swell, 1 i | too clayey.
! low strength. i ] !
1 1 ] ]
27%: ; £ ; i
GuesStmm-ccmcmamenacaa {Poor: iUnsuited=-e=cncecnee-ilUnsuitedewecwcacaaaaa- {Poor:
| shrink-swell i | ! too clayey.
i low strength: H i H
] ] 1 ]
] ] I ]
Hantzeeemencmcccneaax EPoor: jUnsuited ---------- iUnsuited=e-creccanaaaa {Poor:
! shrink-swell ! ! | too clayey.
! low strength: i ] 1
| i i '
P {Poor: iUnsuited-w-=ecccac-n-ilUnsuited-eecca- B {Poor:
Hondale ! low strength, ! i | excess salt,
5 shrink-swell. i | | too clayey.
] (] ]
29%; E E i E
H?ndalf ------- ——————— EPoor: iUnsuited-cmeecen-- iUnsuited----- EEL T LT { Poor:
Loam ! low strength, ! i | excess salt
! shrink-swell, i i | too clayey.'
] ] i ]
Hondale-eee—ececacaaax { Poor: {Unsuitedececaccaaaa iUnsuited--——=cemeccn-a | Poor:
(Fine sandy loam) | low strength, i | | excess salt,
i shrink-swell. ' ] | too clayey.
i i ] i
Hondalee=cocacaaaaa_o { Poor: {Unsuited-—ccceccaea- iUnsuited-=—eeomcece--- } Poor:
(Silt loam) ! low strength, i i | excess salt,
E shrink-swell. E ! too clayey.
i ]

See footnote at end

of table.
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i J i 1
Soil name and ! Roadfill i Sand H Gravel | Topsoil
map symbol i | | H
i i i i
T H 1 1
i i i i
e T { Poor: iUnsuited-cecamaaa-- tUnsuited-=e==eccconen- { Poor:
Kimbrough | area reclaim, i 1 | area reclaim,
! thin layer. i ] | small stones.
L] 1 1 1
I ] ] I
31%; | i i i
Mabray---e=sc<ce- {Poor: iUnsuitedeccecaeaa- {Unsuitedecemccenacaaaa {Poor:
| slope, | | i slope,
i thin layer, ) H { small stones,
{ area reclaim. 1 i \ area reclaim.
' 1 ] []
] ] 1 I
Rock outcrop. | ! i i
[] [] () 1
I ] ] ]
32%; i i i 1
Mokiake===meeecece= {Poor: lUnsuited===mcmmu-- iUnsuited--==ec-cceen- \Poor:
{ slope, 1 i { slope,
! thin layer, 1 i i small stones.
! large stones. i i |
1 ] 1 L]
] 1 ] [}
Faraway---—-----= { Poor: tUnsuitedemecceeuew"- tUnsuitede=erecceeaeac {Poor:
\ slope, i ! \ slope,
! thin layer, H i { small stones,
{ area reclaim. | i \ area reclaim.
[] ] ) []
] 1 ] 1
Rock outerop. | ! i H
(] ] 1 [}
I I ] 1
33%; i i ] i
Pima-----c-cecua- | Poor: iUnsuited-==-=wea--- tUnsultede=c--cocece~w |Good.
! low strength. | H i
1 1 ] []
] 1 1 1
Grabgeem—emecaaa= {Fair tUnsuited-wc-ccca=- tUnsuitedecmeeecaccae- 1Good.
| low strength. ! H ]
] [] ] []
344 | i " i
Pima--=w=cecccee-- {Poor: lUnsuited--=-=eec--- iUnsuited-ecvecccccana- {Fair:
| low strength. i i | too clayey.
1 1 1 ]
] | ] i
Grabee-=cccceoce-- {Fair: tUnsuited---=v----- iUnsuited--===eccnow=-x {Fair:
i low strength, 1 ! { small stones.
t 1 ] 3
1 1 1 ]
R et {Poor: iUnsuited--==v----- iUnsuitedr—=meeeccecae {Poor:
Pridham | shrink-swell, | i | too clayey,
! low strength, i i | excess sodium,
i ] 1 | excess salt.
! i ] i
36%: i i ] i
Santo Tomas------ {Fair: iUnsuited--wwee-aow- \Poor: {Poor:
{ large stones, 1 | excess fines. { large stones.
t 1 ] 1
] ] 1 I
Santo Tomase=---- 1G00dmnccanmenmanaa i Poor: {Poor: | Poor:
! | excess fines. | excess fines. { small stones.
] ] [] ]
i ] ] 1
3Temmmmmm e eca {Fair: lUnsuited==eeecacae {Fair: {Poor:
Signal | slope, i | excess fines. | small stones,
| shrink-swell, ! ) i slope,
i i ! ! too clayey.
1 1 1 ]
I I ] []
38, 39---mmmmmeee 1G00dwmmcc e caeam iUnsuited-ee-maa--n tUnsulted--ememmmccee—- { Poor:
Sonoita | i i { small stones.
1 1 1 ]
' ] [ 1
L ettt \Fair: tUnsuited==ecccecaax iUnsuitedmmcceccaaaaax |Poor:
Tres Hermanos | shrink-swell, i i { small stones.
| low strength, i i i
[] [] ] 1
] 1 ] I
locmccmmcccecee |Poor: iUnsuited---------~ iUnsuitedm—=cemcccaae- {Fair:
Tubac { low strength, i i | too clayey.
| shrink-swell. | ! '
1 1 1 ]
1 I 1 ]

See footnote at end of table,
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TABLE 12.--CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

shrink-swell,

too clayey.

T ¥ T T
| ] 1 I
Soil name and | Roadfill | Sand ' Gravel | Topsoil
map symbol ! H 1 !
t 1 [] []
r T -T T
] | ] i
424 | ! ' d
TubaCewemmmcccceeaa {Poor: iUnsuitedececcecaacaaao tUnsuitedecccccccacua. \Poor:
(Gravelly loam) | low strength, ! \ small stones.
! shrink-swell. i | i
1 1 1 t
1 I ] ]
TUbaCe e e ce e —mem e {Poor: iUnsuitedeee—ereeancax iUnsuitedecemmcccanaaa {Poor:
(Gravelly sandy | low strength, i i | small stones.
loam) { shrink-swell. i ! H
) ] [] []
] ] 1 ]
y3%; ! | | d
TubaC-ceeccecccac~a { Poor: tUnsulted-=e-ccccaaaao iUnsuited--eemcmcanaa- 1Good .
! low strength, H i 1
! shrink-swell, ! i i
t ] 1 [}
I 1 [} ]
Sonoitaeeecencnanan 1600dmmmmm e tUnsujited--cccccceaaan iUnsuited-==c-cccamcaa | Poor:
! | ! | small stones.,
i i i i
locmmcccccmccc e {Poor: fUnsuitedecececmcncaaaa iUnsultedecmmmmcracaaa {Poor:
Vekol ! low strength, i 1 | too clayey.
! shrink-swell. 1 i '
L] [ L] ]
1 1 ] ]
yo*; 1 ! i '
White House-e-=e--- | Poor: iUnsuitedececccccncaa- iUnsuitedeeeccccccaaaa | Poor
! low strength, ! | | too clayey.
! shrink-swell, ! 1 i
1 1 1 ]
I I I ]
Forreste-eececcacaaa tPoor: tUnsuited--=eemceccaaa- iUnsuitedececcccnanaaa i Poor:
]
|
]
i

]
| low strength,.
[]
]

* See description

of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 13.--WATER MANAGEMENT

.Some terms that describe restrictive soil features are defined in the Glossary.
that the soil was not evaluated]

Absence of an en
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try indicates

T T T T T 1)
1 [ t 1 ] 1
Soil name and | Pond } Embankments, | Aquifer-fed | Drainage i Irrigation i Terraces
map symbol H reservoir | dikes, and | excavated H | i and

i areas ' levees | ponds | | | diversions

T T T T T T

| | \ | ' ‘

1 1 1 ) [ ]
|*: i ' i ] ! ]
Anthony---==c--- iSeepage-=emaa-- iPiping, INO watereeemueax iFloods, {FloodS=ccmeeeex 1Soil blowing.

H | seepage. i | soil blowing. | i

) 1 1 1 ] 1

[] ] ] ] ] [}
Gllam=c-ceeeeaaa 1Seepage~mem——=a |Pipingececeeaa- INo watere----o-- 1FloodS=memanna" 1FloodSmmmmmmuaas {Erodes easily.

] [] ] 1 1 1
! | | | s |
Arizo----cccswaa iSeepage, |Seepage-=====a- iNO wateree-ceea- {Slope, |Slope, iToo sandy,

(Fine sandy | slope. H i | floods. i floods, | soil blowing.
loam) i i ! | ! droughty. |

1 1 ] [] 1 1

1 [ ] 1 | 1
Arizo--eeoecaea- |Seepage, iSeepage-—-=-=-==- tNO watere-e—a--- iSlope, {Slope, {Too sandy,

(Gravelly sandy | slope. i i | floods. ! floods, ! soil blowing.
loam) i i ! ! | droughty. i

1 1 1 ] ) 1

I ] ] ] i I
Arizo---ccceae-- iSeepage, iSeepage===eeu=a iNO wateree-e--- 1Slope, 1Slope, {Too sandy,

(Gravelly loamy | slope. i i i floods. } floods, i soil blowing.
sand) | | | | { droughty. H

[] 1 1 1 1 1

1 1 1 1 ] ]
---------------- {Cemented pan---{Thin layer-----{No watere------|Slope, 1Slope, {Cemented pan,
Artesia i | | | cemented pan. | droughty, ! so0il blowing.

| i i i { rooting depth.|

! \ i i ] )
¥ i i i i ] i
Atascosa---——---- iDepth to rock, {Thin layer, INo water------- iDepth to rock, |Large stones, |Slope,

| slope. | large stones. | \ slope. | slope, | depth to rock,

! | | ! { rooting depth.}| large stones.

1 1 ] 1 ] 1

] ] 1 1 1 ]
Chiricahua--~---~ iDepth to rock, [Thin layer, INo water------- 1Slope, iSlope, |Slope,

| slope. | hard to pack. | | percs slowly, | percs slowly, | depth to rock,

: ' | { depth to rock.| rooting depth.| percs slowly.

] 1 [] ) 1 1

] 1 ] 1 | 1
Rock outcrop. | i i | 1 1

] ! ] ] ] )

LE ] ] ! ! | !
Atascosa-=emmmu- iDepth to rock, {Thin layer, iNOo water-eeae-- iDepth to rock, iLarge stones, |Slope,

\ slope. \ large stones. | } slope. i slope, | depth to rock,

i ! ! ; | rooting depth.! large stones.

1 1 1 1 1 t

] ] | 1 1 ]
Graham--—c—-=aw-- 1Slope, {Thin layer, iNo watere------ iSlope, iSlope, iDepth to rock,

| depth to rock.} hard to pack. | | depth to rock,! rooting depth,! slope,

' i i | percs slowly. | percs slowly. | percs slowly.

1 1 ] 1 1 ]

1 | 1 1 1 ]

Rock outerop. i i ) | i i

1 1 1 () 1 1

I | 1 ] ] 1
L e L L {Seepage, iPipinge—rececaa- INO watereee—e--- 18l0pemmmccacaaa iDroughty, iToo sandy,
Bluepoint | slope. i ! i ! slope, ! soil blowing.

H | ! ! \ too sandy. |

! i 1 | | !

* ' ' i i i i
Bluepoint------- | Seepage, {Piping-===ee-a- {No water------- iSlope-=ccececo-a iDroughty, {Too sandy,

| slope. i i | | slope, ! soil blowing.

' ' ] | | too sandy. ]

| | i | | !
Gothard-==—-=-=--- |Seepage~==ceu== {Excess sodium, |No water------- |Percs slowly, |[Excess sodium, {Percs slowly,

| | excess salt, | { excess salt, | percs slowly, | soil blowing,

i 1 ! | excess sodium.| excess salt. | erodes easily.

[] (] 1 ] 1 ]

] [} 1 ] 1 ]
ettt iSlope-==mcmeeaa iHard to pack---|No watere------ {Percs slowly, {Slope, {Percs slowly.
Bonita H i ! | slope. | percs slowly, |

! H 1 i | too clayey. 1

] ] i | | i
[ |Seepage~mmecu-x |Favorable-=ee-a INO watereewe--- |Favorable~we-=- 1Soil blowing---iSoil blowing.
Bucklebar \ ! ! I

1 ] [

1 ] ]

See footnote at end of table,
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TABLE 13.--WATER MANAGEMENT--Continued

4 1 1
t
[
|

piping.

T L T 1 1 1
1 1 ] ] [} 1
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage i Irrigation | Terraces
map symbol | reservoir i dikes, and i excavated i 1 ! and
1 areas i levees i ponds | | | diversions
E | | E E !
10%: ! i | i | |
Calciorthids. ! | i | | |
i i ' ] i i
Torriorthents. ! i i ] ! i
i | | i i |
11%; | | i ' i i
Cavemmwommmacaaaa |Slope, {Thin layer, iNo water--=---- i Cemented pan, |Slope, {Cemented pan,
| cemented pan. | seepage. ! | slope. | droughty, | slope.
i i i ! | rooting depth.|
| i ] i i !
Durorthids. ! | ] ! ] !
! ] ] i ! !
12%: i i ! ' ] 1
COMOro=ememacanax" iSeepage, iPiping, iNo water------- 1Sloperennnmnean iSlope, 1S0il blowing.
(Fine sandy | slope. | seepage. i ' } soil blowing,
loam) ! ! ] ' ! droughty. !
! ! | ! ] i
COMOro==—e=case=- {Seepage, {Piping, iNo watere-we-ao 1Slopeeceeccccun {Slope, iSoil blowing.
(Gravelly sandy | slope. | seepage. 1 ' { soil blowing, |
loam) 5 3 | E i droughty. i
) 1 ]
1 1 ] 1 1 ]
CoOmOro--emucnaunm iSeepage, \Piping, iNo water-=----- 1Slope-emcm—ana= 1Slope, 1Soil blowing.
(Sandy loam) ! slope. | seepage. ' i | soil blowing, |
E E E E E droughty. E
] I 1 t I I
13%: i | i i i i
Continental----=- iSlope-==cc=cww= |Favorable------ INo water------- {Percs slowly, {Percs slowly, |Percs slowly,
i E E | slope. E soil blowing, | soil blowing,
] [] 1
i |= |= |= i slope. E slope.
TubaCemeeeeraanax {Slope-c=omaeaax {Hard to packe---|No water------- {Slope, {Percs slowly, |Percs slowly,
E E E E percs slowly, E slope. \ slope.
1
1 I 1 I I ]
L L e T T |Seepage-===m==- |Favorable--=--- iNO water--—----- {Favorable------ 1Soil blowing---{Soil blowing.
Dona Ana ] i ! i ] '
] [] 1 L] 1 1
1 ] ] ] I |
15 mmmec e |Seepage, {Favorable------ iNo wateree----- 1Slope-==ccemaea {Slope, 1Soil blowing.
1 1 1 ] 1 1
Dona Ana E slope. E E ; E soil blowing. i
16, 1Tme-meemea—a iSlopee—ecmaaaan {Favorable------ iNo water--ee-a- iSlope, iSlope, iPercs slowly.
Eba i 1 1 | percs slowly. | droughty, !
i ! i i \ percs slowly. |
. ' ] i ! ' '
18%: 1 i i i i i
Faraway===------- {Slope, {Thin layer, iNo water------- iSlope, {Slope, {Slope,
} depth to rock,| seepage, ! | depth to rock,! rooting depth,| depth to rock,
E seepage. i large stones. i E large stones. | large stones. | large stones.
1 ]
Rock outcrop. i 5 E E i E
o | | | | | |
1 : i | ' | i i
Forresfeeeoeccaaa 1Slope=cmmcccaa- {Hard to pack---{No water------- }Slope, tSlope, {Percs slowly,
i i i ! perecs slowly. | percs slowly, | slope,
5 E E E E soil blowing. | soil blowing.
I 1 [} ) ] :
White Hous@em=em- iSlope-=e=nc=wu-== iHard to pack---{No water------- {Slope, iSlope, {Percs slowly,
i i i E percs slowly. E percs slowly. E slope.
I I 1 ] 1 1
Kimbrougheeemecae=- |Cemented pan, {Thin layer----- iNO watere-—eweewa {Cemented pan, |Slope, iCemented pan,
! slope. i i \ slope. ! rooting depth,! slope.
' ! | | | droughty. ]
i | ' : i i
20mccc e e m e {Seepage==w—==== iPiping--=-cecce-- iNO watereee---- {Favorable-—=--= |Favorableee=w-- {Favorable.
Gila i ! i ] ! !
. ! i E | | i
21%; i | i i 1 !
Gilameememe—eacaae ESeepage -------- EPiping --------- INO watere-—----- |Favorable------ {Favorable-wewa-- {Erodes easily.
1 t ] [
] | ] ] 1 i
Anthony--—ccecac-a- {Seepage--------~ |Seepage, iNo water------- {Favorable------ 1Soil blowing---{Soil blowing.
1] )
|
1
]

Sée footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued
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i T T T T T
] 1 ] I 1 1
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage { Irrigation H Terraces
map symbol H reservoir | dikes, and 1 excavated | ! i and
H areas | levees i ponds ! ! { diversions
s | | | | a
21%; ] ! i | ' i
Bluepointeeceaa iSeepage=-rmewecw= iPlpinge-ecceaaa INO Wwatereeeee=- |Favorable-ee=--- iDroughty, {Too sandy,
i 1 1 1 | too sandy, ! soil blowing.
i | i | | soil blowing. i
(] L] ] 1 1
i I ] I I 1
22%, 23%: | ] i | ] ]
Glendale--=w-w== {Favorableeeeee- {Favorable------ iNO water------- |Favorable------ |Favorable-—=--- {Favorable.
1 1 1 1 ) ]
] ] 1 1 I ]
Gila--=-=cemm-- |Seepageececwea= IPipingecemmeeax INO wateree—-—=a |Favorable-ea=w- {Favorable-==-=- {Favorable.
[] ] 1 1 1 ]
] ] I ] ] ]
24%; 1 ] ] i | i
Glendale----=-----|Favorable-==--- |Favorableem=-- iNo water------- {FloodS-==eeea-- {Floods-mmm=meuu- {Favorable.
) ] [] t ] 1
I ] I ] ] 1
Gilameemecmccasn |Seepage-=ccecau- 1Pipingececmean- INO watere-eee-- {FloodS==emeaea- {FloodSeeo—ccecax {Favorable.
1 1 [] 1] ] 1
I ] ] ] ] 1
25%; i i | i i i
Grahame-eeecaeax {Slope, {Thin layer, INO water-—--eee- iSlope, iSlope, iDepth to rock,
{ depth to rock.] hard to pack. | | depth to rock,! rooting depth,|{ slope,
i : i ! percs slowly. | large stones. | percs slowly.
1 i | ] ! i
Rock outcrop. H 1 i ' i 1
1 ] (] ] [] L]
I ] I ] 1 I
26c=mcmccrcccna- {Favorableeeceea- {Hard to pack---}No water------- |Percs slowly---|Percs slowly---|Percs slowly.
Guest | i ! | ! |
i i | i i 1
27%: | 1 ] | '
Gueste—eecaaua- {Favorable-=---- {Hard to pack---|No water-~e---- |Percs slowly---|Percs slowly, |Percs slowly.
! ! ! ! ! too clayey. !
] | ] | ' !
Hantzeeececcau-- {Favorable------{Hard to pack--~{No water-<-e--- |Percs slowly---{Percs slowly---)Percs slowly.
1 ] 1 ] 1 1
] ] ] ] ] ]
28-ccccccccccea |Favorable-==--- {Excess salt, INo water------- {Percs slowly, |Percs slowly, |Percs slowly.
Hondale | { hard to pack. | | excess salt. | excess salt.
i | ] ! 1 i
29%; i ' i i ] ]
Hondale-=cece=-= {Favorable--=w-- {Excess salt, iNo water-—----- |Percs slowly, |Percs slowly, |Percs slowly.
(Loam) ! ! hard to pack. | | excess salt, | excess salt.
1 (] ] [] ] 1
] ] ] ] 1 I
Hondale--=c-=-=~ |Favorable~=ee=- {Excess salt, tNo water-—----- !Percs slowly, |Percs slowly, |Percs slowly,
(Fine sandy | \ hard to pack. | ! excess salt. | excess salt, | soil blowing.
loam) ! H ! 1 i soil blowing. |
[] t 1 ] t 1
' ] 1 1 ] ]
Hondalememeea=" {Favorable~eeee= |Excess salt, iNo water---—---- |Percs slowly, |Percs slowly, |[Percs slowly.
(S11t loam) ! | hard to pack. | | excess salt. | excess salt., |
i { i | ] |
30-cmmm e e iCemented pan, |Thin layer----- INo water------- |Cemented pan, |Slope, i Cemented pan,
Kimbrough i\ slope. | ! | slope. ! rooting depth.! slope.
! } ! | | !
31 | i i ] i i
Mabray--e-—e---- iDepth to rock, {Thin layere---- iNo water=e----- iDepth to rock, {Slope, iSlope,
| slope. | i i slope. | rooting depth,! depth to rock.
! ! ! ! | droughty. i
! | ! ' ! ]
Rock outcrop. ! ! ! ] ] !
i ' i i | |
32%; i ] | ] ! i
Mokiakemeeereaa {Slope, {Thin layer, iNO watereeeecewa iSlope, tSlope, iSlope,
| depth to rock.| large stones, | { depth to rock,! large stones, | large stones,
i ! i | large stones. | rooting depth.| depth to rock.
| ! i ! ! i
Faraway--=--- ~---=-1{S8lope, {Thin layer, INO watereeee--a iSlope, {Slope, iSlope,
{ depth to rock,| seepage, | { depth to rock,! rooting depth,! depth to rock,
| seepage. { large stones. | | large stones. | large stones, | large stones.
i ! 1 i | i
Rock outcrop. ! ! ] i | i
] ) 1 ] [] ]
1 ] 1 ] 1 1
33#%: i i i i i |
Pima--=cmemecee- |Favorable-==w-- |Favorablee=-e=- INO water—--—----- {Favorable-e-=-=- {Favorable------ {Favorable,
! ] ! ' ! i
Grabeecrcccncna iSeepage~wcaee=-= {Favorable-we==a Wateremeeeax |Favorableese~mee= {Favorableee—we- |Favorable,
(]

See footnote at end of table.
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TABLE 13.--WATER MANAGEMENT--Continued

SOIL SURVEY

i | ] I V i
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage i Irrigation | Terraces
map symbol 1 reservoir { dikes, and i excavated } i ] and
! areas | levees | ponds i \ i diversions
| | | | | |
344, ! i i i | i
Pimae~—ceccanaaaa {Favorable~=e--- |Favorable------{No water-e--e-- {FloodSeeecncnax 1Floods===cccna- |Favorable.
i ! ! ] i
Grabeeececcoccaaaa. iSeepage~-=~--~- |Favorable~-----~ iNO water-------iFlo0d8memaneeaa {FloodSa=cmmaan- jFavorable,
] ] ) ] 1 !
R {Favorable------ {Hard to pack, |Slow refill, jPercs slowly, {Excess sodium, |Percs slowly,
Pridham 1 | wetness, { salty water. | excess salt, | percs slowly, | wetness.
1 | excess sodium.| | excess sodium.| wetness, 1
] 1 [] 1 ] ]
] I ] I ] ]
36%: ] ! i i ] |
Santo TomasSe-e=-= | Seepage, iLarge stones, {No water------ -}Slope-=emcaaaaa {Large stones, |(Large stones.
(Cobbly fine | slope. | seepage. ' ! | slope, !
sandy loam) j ' ] ! ! droughty. '
1 i (] [ 1 1
1 I 1 ) I I
Santo Tomase-===- iSeepage, |Seepage~-mmoeaa {No water------ -« {Slope==c=cca-a {Droughty, {Favorable,
(Very gravelly | slope. | ! ! { slope. 1
loam) ' ] ! ' i )
i i i ' ] !
R i |Seepage, |Seepage-=e=com-= iNo water-e-ee-a |Slope, {Percs slowly, |Slope,
Signal | slope. ! 1 | percs slowly. | slope. ! percs slowly.
] ] 1 ] L] 1
1 I I ] I 1
38ecccccmc e {Seepage, {Favorable--=-=-- iNo water------- 1Slope~ecmcccna- iSlope, {Soil blowing.
Sonoita i slope. 1 ! ] i droughty, '
| i 1 i { soil blowing. |
| ] | ! i :
39ecmeccncncrncaaa |Seepage, iFavorable--=w-- iNo water------- 1Slope-=eeeeaaa- iDroughty, 1Soil blowing.
Sonoita | slope. ] i i { soil blowing, |
; : : | { slope. i
i i ] ! i i
fOemmemmcnncccnaas 1Seepage-=---~--- |Seepage~-==c=== iNo water------- iFavorable--===- iDroughty--mece- \Favorable.
Tres Hermanos i 1 i 1 H i
| ' ] i i !
L R {Favorable-==e-- iHard to pack---{No water-------{Percs slowly---|Percs slowly---|Percs slowly.
Tubac i ] ] | ) ]
i i ! i | ]
you; ! ! | ' ' ]
Tubagew=—eeocacax 1Slope---c==cma- {Hard to pack---|{No water------- iSlope, jPercs slowly, |Percs slowly,
(Gravelly loam) | 1 , | perecs slowly. | slope. !
1 L] 1 ] ] 1
t 1 I ] I I
Tubage-emecmecaaa 1Slope~=eceaana= iHard to pack---|No watere------|Slope, iPercs slowly, |Percs slowly.
(Gravelly sandy | 1 ! | percs slowly. | slope. 1
loam) | | | ] ! |
| i i : i |
43w; | ! ] i ] ]
TubaCer~wercccauaaa {Favorable------ {Hard to pack---}No watereee-w-a {Percs slowly---{Percs slowly---|Percs slowly.
i | ! ) | ]
Sonoitamemcccaaa- |Seepage-ewwwew-|Favorable--«---|No water---~-- -}Favorable-eee-- iDroughty, 1Soil blowing.
| i | H ! soil blowing. |
i | ! i i !
L |Seepage~=—=m=e-- {Hard to pack---{No water--e---- -iPercs slowly---{Percs slowly---|Percs slowly.
Vekol i i ! ] ) i
' 1 ] i ! !
LLLE ! i ! ' | i
White House-==a-- iSlopem=—mecccnaa= {Hard to pack---{No water-------iSlope, |Slope, iPercs slowly.
i i ! | percs slowly. | percs slowly.
] ] ] L] 1 1
] 1 I I I 1
Forrestecececceca--- {Slopem=-mmeeaa- {Hard to pack---|No watere-=---- iSlope, iSlope, |Percs slowly,
i | 1 ! percs slowly. | percs slowly, | soil blowing.
] ' | | soil blowing. |
1 ] [ ] []
I 1 | 1 ]

* See description of the map unit for composition

and behavior characteristics of the map unit.
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TABLE 14.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of

"glight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated]
i i i H
Soil name and | Camp areas i Picnic areas 1 Playgrounds | Paths and trails
map symbol | ! ! ]
1 | | 1
1 T | 1
o .= s | i
: i 1 i |
Anthony---c-ccccauaaa iSevere: {Moderate: |Severe: {Moderate:
i floods. | floods. { floods. i floods.
] ] 1 1
] ] 1 1
Glla~memcreccceaanax |Severe: tModerate: iSevere: iModerate:
i floods. i floods. | floods. i floods.
oe H E i |
. [] 1
. 1 i ] 1
Arizoeceeceanaa ~===-==|Severe: 1Slighteeccemcacnn-x {Moderate: iSlight.
(Fine sandy loam) ! floods. ! | floods, !
i i i slope, i
' ] | small stones. ]
[] [] ] 1
] 1 ] ]
Arizo-=-cccecccncaca- iSevere: iModerate: |Severe: {Moderate:
(Gravelly sandy { floods. | small stones. | small stones. { small stones,
loam) 5 1 i i
] 1 1
1 I ] 1
Arizoe=eecoccaaaaaa- iSevere: iModerate: {Severe: |Moderate:
(Gravelly loamy | floods. { small stones, } small stones, { small stones,
sand) ! i too sandy. | \ too sandy.
1 1 1 ]
] i 1 t
B e e T iModerate: {Moderate: iSevere: iModerate:
Artesia | percs slowly, | large stones. { large stones. { large stones.
\ large stones. | i |
4 ‘. ': ! E
: ] ] 1 1
AtascoSa-—==eecccaaa- iSevere: |Severe: |Severe: iSevere:
\ slope, \ slope, | slope, \ slope,
| large stones, | large stones. { depth to rock, \ large stones.,
{ depth to rock. | { large stones, i
1 1 [] t
1 ] 1 ]
Chiricahuge semcaeaax |Severe: |Severe: iSevere: {Moderate:
\ slope. i slope. i small stones, i slope,
| | | slope, | small stones.
i i ! depth to rock. H
1 ] ] 1
] 1 ] [}
Rock outcrop. i i 1 i
su j i ] ]
. ) ) ]
. 1 1 ) )
Atascosa-=---—caceaa- iSevere: iSevere: iSevere: {Severe:
| slope, { slope, | slope, { slope,
{ large stones, i large stones. { depth to rock, \ large stones.
{ depth to rock. | i large stones, H
1 [] 1 1
I ] 1 ]
Graham--cececccccana- |Severe: |Severe: iSevere: iSevere:
| slope, | slope, | slope, i slope,
|\ large stones, \ large stones, | large stones, | large stones.
| depth to rock. | { depth to rock. i
[] ] 1 1
1 t ] 1
Rock outcrop. ! ] | i
L] 1 [} ]
I [} L] 1
fommmccccccccc e iModerate: {Moderate: |Severe: iModerate:
Bluepoint | too sandy. | too sandy. i slope. | too sandy.
) 1 1 1
T#: | :' | i
Bluepointeceeacacaaa {Moderate: iModerate: {Severe: iModerate:
i too sandy. { too sandy. { slope. | too sandy.
1 1 1 ]
1 1 1 1
Gothardeececcacaeaaaa 1Slightemccecccanau". 18lightecmccaancnnax 1Slighteeceweanacaa- tSlight.
) 1 [] []
] [ 1 )
R e L LT {Severe: |Severe: |Severe: |Severe:
Bonita too clayey, \ too clayey, too clayey, too clayey,

See footnote at end

large stones.

of table.

1
i large stones.
1
1

]
1
{ large stones.
]
]

1
]
i large stones.
]
[
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TABLE 14,--RECREATIONAL DEVELOPMENT--Continued
H T H i
Soil namebagd E Camp areas E Picnic areas E Playgrounds | Paths and trails
map symbo
P | | | |
1 1 1 T
i i i !
Gommmmmennneemanman— ISlightammmmcceanan ISlight-mmmmcoceee- 1S1ightemeemcoaaaan iSlight,
Bucklebar E i ; |
108 | : : i
Calciorthids. ' 1 i i
] i } )
Torriorthents. ' i ' ]
i i | !
11%; ! i ! '
Cavemmmcmmccrcrcccenna iModerate: iModerate: |Severe: {Moderate:
{ small stones. | small stones, { slope, \ small stones.
! ! | cemented pan, i
: ! ! small stones. ]
] ] ! !
Durorthids, ) ' ' !
! i i !
12%; | i i !
COMOrQeemmmencccccaex iSevere: 1Slighte—ccmcceuaaas {Moderate: 1Slight.
(Fine sandy loam) i\ floods, ' | slope. '
i i i |
COMOrOmmmmcccm e mceae |Severe: }Moderate: |Severe: {Moderate:
(gravilly sandy E floods. E small stones. E small stones. { small stones.
oam |
? E ; E E
COMOrQmememccecacaanaa {Severe: 1Slighte-m-mccccccana |Moderate: 1Slight.
(Sandy loam) i floods. i | slope. 1
1 1 [} 1
130, a | | |
Continental--=ec—-a--- {Moderate: |Moderate: |Severe iModerate:
{ small stones, i small stones, | slope, | small stones.
E slope. { slope. | small stones. i
1 i ' ]
TubaCeweweececcccanaa {Moderate: {Moderate: {Severe: iModerate:
5 small stones. | small stones. | small stones, ! small stones.
i i ' '
13----; --------------- ESlight ------------ jSlight ------------ ESlight ------------ 1Slight.
ona Ana
': ! E
I e T Y 18lighte—eeeaccaaax 1Slight-mrerecnncaa iModerate: Slight.
1 ] 1
Dona Ana E i i slope.
16, 17ecmmcmcccaaccaaa {Moderate: {Moderate: iSevere: Moderate:
Eba i small stones. small stones. i small stones, small stones.
[]
I [
18%: i i
Faraway---eeacaceeaaa iSevere: Severe: iSevere: Severe:
slope, slope, large stones, slope,
large stones, large stones, depth to rock, large stones.

Rock outecrop.
19%:
Forreste-—ceccecmacacax !

White House---v-cee-- !

Kimbroughee-emeceraa-- !

See footnote at end

depth to rock.

Moderate:
small stones.

Moderate:
small stones,

Slope,
small stones,

Severe:
floods.

Severe:
floods.

of table.

depth to rock.

Moderate:

small stones.

small stones.

Moderate:
slope,
small stones.

Slighteeececcaaaaa

Slightececmcccncaa

)
]
]
:'
]
|
i
1
]
'
1
|
(]
]
]
]
'
]
iModerate:
]
1
]
:
1
t
]
;
1
t
:
1
]
1
)
]
:
!
1
t
1
1

slope.

Severe:
small stones.

slope,
small stones,

Severe:
slope,
cemented pan,

1
]
[]
1
)
]
)
1
1
1
[]
]
(]
]
]
]
]
1
1
1
]
]
]
1
]
[}
'
[]
]
1
]
|
| small stones,.

Moderate:
"small stones.

Moderate:
small stones,

Moderate:
small stones.

Slight.

Slight.
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T i T H
Soil name and i Camp areas H Picnic areas i Playgrounds ! Paths and trails
map symbol i | i i
] ] | :
| 1 i ]
| | ] |
21%: \ H 1 !
Anthonye-eccecccacaaa iSevere: 1Slightesr—cvecemuaaa iModerate: 1Slight.
i floods. i | slope. |
1 ] ] ]
1 1 ] ]
Bluepointe-—ccceae-~a iSevere: {Moderate: iModerate: {Moderate:
i floods, | too sandy. | slope, | too sandy.
H ! | too sandy. |
1 ] 1 1
] ] 1 1
22%, 23%; ' ! ' '
Glendale-====mcwee-- iSevere: IModerate: {Moderate iModerate:
{ floods. dusty. \ dusty. i dusty.
t ] 1
1 H [}
Glla---memcmmmeaaaae iSevere: Slight--=eeececaaaaa 1Slightecmcccmcceeem 1Slight.
i floods.
1
1
24%; ]
Glendaleme—cceacanaa {Severe: Moderate: Severe: Moderate:
i floods, floods, floods, floods.
[]
I
Gilamc-crecccccceaaa iSevere: Moderate: Severe Moderate:
i floods. floods. floods. floods.
[]
[
25%; i
Grahameeceeccccwaaa- iSevere: Severe: Severe: Severe:
{ slope, slope, slope, slope,
large stones, large stones, large stones, large stones.
depth to rock. depth to rock. depth to rock.

Hondale

29%:

(Fine sandy loam)

Hondales-—eeceecoaaaaao

(Silt loam)

Kimbrough

31%;

Mabray---ececcecccaea-

Rock outcrop.

iSevere:
floods.

iSevere:
| floods.

iSevere:

i floods.
]

]

iSevere:

floods,

Moderate:
small stones.

Severe:
slope,
small stones,
depth to rock.

See footnote at end of table,

Moderate:
percs slowly.

Moderate:
too clayey.

)

i

1

]

]

]

1

|

[]

]

1

3

1

]

]

]

[]

]

1

1

]

]

1

]

1

1

]

i

1

[}

[]

]

!

1

1

1

]

1

1

1

]

]

]

t

i

1

]

]

[

1

1

]
|Moderate:

| dusty,

| percs slowly.
]
1
1
1
1
[}
1
t
1
]
]
[
:
1
1
[]
[
+
1
[]
1
\
1
:
1
]
]
[
1
]
()
H
1
t
1
1
[]
]
]
]
1
]
|
[]
]
]
[
3
]
1
1

Moderate:
percs slowly.

Moderate:
percs slowly.

Moderate:
percs slowly.

Moderate:
dusty,
percs slowly.

Moderate:
small stones.

Severe:
slope,
small stones,
depth to rock.

derate:
oo clayey.

¢t O

Severe:
too clayey.

Moderate:
percs slowly,
dusty.

Moderate:
percs slowly.

Moderate:
percs slowly.

Moderate:
percs slowly.

Moderate:
dusty,
percs slowly.

Severe:
cemented pan,
small stones.

Severe:
slope,
depth to rock,
small stones.

Slight.

Moderate:
too clayey.

Moderate:

o
dusty.

Slight.

Slight.
Slight.

Moderate:

[
dusty.

Moderate:
small stones.

Severe:

slope,

depth to rock,
small stones,



SOIL SURVEY

124
TABLE 14.--RECREATIONAL DEVELOPMENT--Continued
3 i i i
Soil name and 1 Camp areas i Picnic areas 1 Playgrounds }  Paths and trails
map symbol H 1 i i
i ] i i
i } 1 H
| 1 ]
32%: ] | ]
Mokiake=eemcccaaaaaaa |Severe: |Severe: iSevere: Severe:
i slope, ! slope, { slope, slope,
E large stones, | large stones. large stones. large stones.
]
] )
Faraway----=-c-ecccea-- {Severe: |Severe: Severe: Severe:
slope, | slope, large stones, slope,
large stones, \ large stones, depth to rock, large stones.
depth to rock. depth to rock. slope.

Rock outcrop.

33%:
Pima-weoceececcccacnax

Pridham

36%;
Santo TomasSe-~e—acweeax
(Cobbly fine sandy
loam)

Santo TomaSeeeecencaa

(Very gravelly loam)|

(Gravelly sandy
loam)

h3%:

iSevere:
i floods.

iSevere:
floods.

1
1
1
(]
]
]
iSevere:

floods.

iSevere:
i floods.
]
:'
iSevere:
floods.

1
]
]
1
]
[}
[}
1
]

1

iSevere:

i floods,

| large stones.
]

1

\Severe:

i floods,

| small stones.
)

]

iSevere:

\ slope.

1

]

{Moderate:

| small stones.
1

l
18lighteccweecrenaaxa
[]

[

]

t

iModerate:

| small stones.
1

1

iModerate:

| too clayey.

1

g

iModerate:

| small stones,
1

1

iModerate:

small stones.

See footnote at end of table.

Tubagmwwmme e c e e {Slighteemeeeeeeaan
]

[
1
]
}
]
i
]
]
1
1
(]
]
1
|
1
1
(]
|
1
t
1
I
t
]
1
|

Moderate:
dusty.

Moderate:
small stones,
dusty.

Moderate:
floods,
dusty.

Moderate:
floods,
small stones.

Moderate:
wetness,
too clayey,
percs slowly.

Moderate:
large stones.

Severe:
small stones.

Severe:
slope.

Moderate:
small stones.

Moderate:
small stones.

Moderate:
too clayey.
Moderate:

small stones.

Moderate:
small stones.

Slightecceacccaaaax

Severe:
s

Severe:
s

etness,
ercs slowly.

wwuo
3
o
—
[
(%]
o
(o]
=]
@
7]

Severe:
small stones.

Moderate:
too clayey.
Severe:

small stones.

Severe:

+
I
|
]
]
[]
1
]
]
i
]
]
'
'
()
]
1
1
| small stones.
1

1

1

1

[}
1S1ightocemcmmcmmn-

Moderate:
dusty.

Moderate:
dusty.

Moderate:
floods,
dusty.

Moderate:
small stones.

Moderate:
too clayey.

Severe:
large stones.

Severe:
small stones.

Moderate:
slope,
small stones.

Moderate:
small stones.

Slight.
Moderate:
small stones.
Moderate:
too clayey.
Moderate:
small stones.

Moderate:
small stones.

Slight.
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Ll T T 1
] ] 1 i
Soil name and ) Camp areas i Picnic areas i Playgrounds | Paths and trails
map symbol 1 1 ! i
| i ] i
1 1 1 T
H { ! |
y3%; i i i '
Sonoitas-eccccccmaaaa ESlight ------------ 1Slight--=mcecccacaao {Slightemcccrcccccnna 1Slight.
[] 1 1
I 1 ] 1
L T T T TR PR {Severe: 1Slightee-ccencaaaa- 1Slighteeececccecaaas iSlight.
Vekol i floods. ] | ]
] | ] |
yse; ! i ' i
White Housew~meceaaoo iModerate: {Moderate: iSevere: jModerate:
| small stones. | small stones, | small stones. | small stones.
1 ) 1 []
1 I I ]
Forrest-----cemaaaaao 1Slightacemceeccaas 1Slighteeemeeeaaaaax {Moderate: 1Slight.
i ' slope. |
1
]

* See description

of the map unit for composition and behavior characteristics of the map unit.
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TABLE 15.--WILDLIFE HABITAT POTENTIALS

Absence of an entry indicates that the

[See text for definitions of "good," "fair," "poor," and "very poor."
soil was not rated]
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TABLE 16.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

Absence of an entry indicates that data were not estimated]
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TABLE 18.--SOIL AND WATER FEATURES

Absence of an entry indicates that the feature 1s not a concern]

[The definitions of "flooding" and "water table" in the Glossary explain terms such as "rare," "brief," "apparent," and "perched."
The symbol > means more than.
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TABLE 18.--SOIL AND WATER FEATURES--Continued
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% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 19,--CLASSIFICATION OF THE SOILS
H
Soil name 1 Family or higher taxonomic class

'

]

!
ANthoNyeemmcccccacccucaa-" ~| Coarse-loamy, mixed (calcareous), thermic Typie Torrifluvents
ArlzZ0-=cecccccanccnecnaaa- -| Sandy-skeletal, mixed, thermic Typie Torriorthents
Artesigeereccccncccccaca- ~} Clayey-skeletal, mixed, thermic Haplic Durargids
AtascoSa-==cccmccacccas—an \ Loamy-skeletal, mixed, thermic Lithic Argiustolls
Bluepointe-ceccccccccnan- ~i Mixed, thermic Typic Torripsamments
Bonita-«eew=- B et ~} Fine, montmorillonitic, thermic Typic Chromusterts
Bucklebare-scecccccccccan- ~| Fine-loamy, mixed, thermic Typic Haplargids
Caveecmmmccuaaa B R ~{ Loamy, mixed, thermic, shallow Typic Paleorthids
Chiricahugeseenraracaccaa ~| Clayey, mixed, thermic, shallow Ustollic Haplargids
CoOmoro====- B e -~} Coarse-loamy, mixed (calcareous), thermic Typic Torrifluvents
Continentalecccccaca—a-ax -~} Fine, mixed, thermic Typic Haplargids
Dona Anae-=ccccaccocccaaax { Fine-loamy, mixed, thermic Typic Haplargids
Eba-=ceea-a B ettt ] ~| Clayey-skeletal, mixed, thermic Typic Haplargids
Farawayee=-c~cccccccccca-ax ! Loamy-skeletal, mixed, mesic Lithic Haplustolls
Forrestee—cacccaccccneaa- -} Fine, mixed, thermiec Ustollic Haplargids
Gila-=cec=- e et ~| Coarse-loamy, mixed (calcareous), thermic Typic Torrifluvents
Glendaleeromaccnaceccecanaxa | Fine-silty, mixed (calcareous), thermic Typic Torrifluvents
Gothard---ccecccccccaacuaa -} Fine-loamy, mixed, thermiec Typic Natrargids
Grabge====- B -{ Coarse-loamy, mixed (calcareous), thermic Typic Torrifluvents
Grahamesseccoccacccancacaaa | Clayey, montmorillonitie, thermic Lithic Argiustolls
GUEStemmmcercccccccmacaaa -} Fine, mixed (calcareous), thermic Vertic Torrifluvents
Hantzeememcccceccvenneaax" ~| Fine, mixed (calcareous), thermic Typic Torrifluvents
Hondale--==~cecccnananaa" -| Fine, mixed, thermic Typlc Natrargids
Kimbrougheeeecaccccecwaaa ~{ Loamy, mixed, thermic, shallow Petrocalcic Calciustolls
Mabrayee~=- B T -{ Loamy-skeletal, carbonatic, thermic Lithic Haplustolls
MOKigKk==memncencccccccea- ~} Loamy-skeletal, mixed, mesic Aridic Argiustolls
Pima---ccccccccnmcmncaaan -~} Fine-silty, mixed (calcareous), thermic Typic Torrifluvents
Pridhame-=cecccccaccccaaoa -~} Fine, mixed, thermic Typiec Natraquolls
Santo TomaS---c-ccwcececa- -{ Loamy-skeletal, mixed, thermic Pachic Haplustolls
Signal----- B ettt ~} Clayey-skeletal, montmorillonitic, thermic Aridic Paleustolls
Sonoitarerrecccccccceaaaa -~} Coarse-loamy, mixed, thermic Typic Haplargids
Tres Hermanos-eceeece—cao ~| Fine-loamy, mixed, thermic Typic Haplargids
TubaCememccmeccccecccca e | Fine, mixed, thermic Typic Paleargids
VekOlemmccmcccnccccccaan= ~{ Fine, mixed, thermic Typic Haplargids
White HouS@wwececceccmencaa -} Fine, mixed, thermic Ustollic Haplargids
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