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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.

Major fieldwork for this soil survey was completed in the period 1962-67. Soil
names and descriptions were approved in 1968. Unless otherwise indicated, statements
in the publication refer to conditions in the county in 1968. This survey was made
cooperatively by the Soil Conservation Service, the Forest Service, and the Arizona
Agricultural Experiment Station. It is part of the technical assistance furnished to the
Chino Winds, Triangle, and Wickenburg Natural Resource Conservation Districts.

Soil maps in this survey may be copied without permission, but any enlargement
of these maps could 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.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of
land for agriculture, industry, and recrea-
tion.

Locating Soils

All the soils of Yavapai County, Western
Part, are shown on the detailed map at the
back of this publication. This map consists
of many sheets made from aerial photo-
graphs. Each sheet is numbered to corre-
gpond with a number on the Index to Map
Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the
goils of the county in alphabetic order by
map symbol and gives the capability classi-
fication of each. It also shows the page where
each soil is described and the range site,
range herbage group, timber group, and wild-
life group in which the soil has been placed.

Individual colored maps showing the rela-
tive suitability or degree of limitation of

soils for many specific purposes can be de-
veloped by using the soil map and the infor-
mation in the text. Translucent material can
be used as an overlay over the soil map and
colored to show soils that have the same limi-
tations or suitability. For example, soils that
have a slight limitation for a given use can
be colored green, those with a moderate limi-
tation can be colored yellow, and those with a
severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the range sites, range herbage
groups, and timber groups.

Foresters and others can refer to the sec-
tion “Woodland,” where the soils of the coun-
ty are grouped according to their suitability
for trees.

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

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

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

Scientists and others can read about how
the soils formed and how they are classified

in the section “Formation and Classification
of the Soils.”
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AVAPAI COUNTY, WESTERN PART, is located

in the north-central part of Arizona (fig. 1) and
makes up approximately the western three-fourths of
the county. The Survey Area covers 3,774,500 acres or
5,898 square miles, of which 788,413 acres lies within
the boundary of the Western Division of the Prescott
National Forest.

The main use in farming is livestock grazing. A
limited acreage is used for timber and irrigated crops.
Other important uses are recreation, wildlife habitat,
mining, and watershed.

HOLBROOK

State Agricultural Experiment Station st Tucson

Figure 1.—Location of Yavapai County, Western Part, in Arizona.

The area is in the Mexican Highlands and Sonoran
Desert Sections of the Basin and Range Physiographic
Province. In general the topography consists of a series
of moderately steep and steep soils on hills and moun-
tains and nearly level to strongly sloping soils on
alluvial plains. The geology is quite variable. The many
kinds of rock formations have exerted strong influence
on the shaping of the topographic features and the
development of the soils.

Elevations range from about 2,000 feet above sea
level in the desert area to nearly 8,000 feet on top
of Mt. Union. Annual precipitation ranges from 8
inches in the drier desert areas to 30 inches in the
mountains near Crown King. Average annual tempera-
ture ranges from 45° to about 75° F.

Vegetation varies from a sparse cover of desert
shrubs at lower elevations to a chaparral, grass, or
pinyon pine-juniper cover in the intermediate areas.
A mixed stand of conifer and oak covers the higher
mountains. Marked differences in vegetation occur
within short distances because of the wide variance
in soils, elevation, precipitation, and temperature.

How This Survey Was Made

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

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

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

Soils of one series can differ in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of
such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that affects
management. For example, Lonti gravelly loam, 0 to 8
percent slopes, is one of several phases within the
Lonti geries.

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

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

Some mapping units are made up of soils of different
geries, or of different phases within one series. Three
such kinds of mapping units are shown on the soil
map of Yavapai County, Western Part: soil complexes,
goil associations, and undifferentiated groups.

A so0il complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each area of a com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are
about the same in all areas. The name of a soil complex
consists of the names of the dominant soils, joined by
a hyphen. Cellar-Chiricahua complex, 8 to 30 percent
slopes, is an example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually
on the soil map but are shown as one unit because
the time and effort of delineating them separately
cannot be justified. There is a considerable degree of
uniformity in pattern and relative extent of the domi-
nant soils, but the soils may differ greatly from one
another. The name of an association consists of the
names of the dominant soils, joined by a hyphen. Arp-
Lynx association, rolling, is an example.

An undifferentiated group is made up of two or
more soils that could be delineated individually but
are shown as one unit because, for the purpose of the
soil survey, there is little value in separating them.
The pattern and proportion of soils are not uniform.
An area shown on the map may be made up of only
one of the dominant soils, or of two or more. The
name of an undifferentiated group consists of the
names of the dominant soils, joined by “and.” Cross,
Cabezon, and Apache soils, 2 to 15 percent slopes, is
an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, or so severely
eroded that it cannot be classified by soil series. These
places are shown on the soil map and are described in
the survey, but they are called land types and are given
descriptive names. Badland is a land type in Yavapai
County,

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

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs
to be organized in such a way as to be readily useful to
different groups of users, among them farmers, man-
agers of woodland and rangeland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, then ad-
just the groups according to the results of their studies
and consultation. Thus, the groups that are finally
evolved reflect up-to-date knowledge of the soils and
their behavior under present methods of use and man-
agement.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Yavapai County,
Western Part. A soil association is a landscape that
has a distinctive proportional pattern of soils. It nor-
mally consists of one or more major soils and at least
one minor soil, and it is named for the major soils. The
goils in one association may occur in another, but in a
different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in an area, who
want to compare different parts of an area, or who
want to know the location of large tracts that are suit-
able for a certain kind of land use. Such a map is a
useful general guide in managing a watershed, a wood-
ed tract, or a wildlife area, or in planning engineering
works, recreational facilities, and community develop-
ments, It is not a suitable map for planning the man-
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agement of a farm or field, or for selecting the exact
location of a road, building, or similar structure, be-
cause the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other charac-
teristics that affect their management.

Soils of Mountains and Hills

These soils are well drained, stony, cobbly, and grav-
elly loams. They are dominantly strongly sloping to
very steep on hills and mountains. They formed in resid-
ual material and colluvium. Elevation ranges from
1,800 feet to 8,000 feet. The average annual precipita-
tion ranges from 8 to 25 inches, and the average annual
temperature ranges from 43° to 69° F. The length of
the frost-free period ranges from 120 to 270 days.

1. Rock land-Lehmans-House Mountain association

Rock outcrop and shallow and wvery shallow; well-
drained; gravelly, cobbly, and stony soils that are dom-
inantly clay loam and loam

This association is made up of strongly sloping to
very steep soils on hills and mountains. These soils
formed in material weathered from basalt or andesite.
The vegetation is desert shrubs, cactuses, and grasses.
Annual precipitation is 8 to 12 inches. The average an-
nual temperature ranges from 61° to 65° F, and the
frost-free period ranges from 200 to 250 days. Eleva-
tion ranges from 1,800 to 4,500 feet.

This association makes up about 4 percent of the
survey area. It is about 45 percent Rock land, about 20
percent Lehmans soils, about 15 percent House Moun-
tain soils, and about 20 percent minor areas of Graham
and Rimrock soils.

Rock land consists of 50 to 90 percent andesite or
basalt rock outcrops and associated very shallow, stony
soils. Lehmans and House Mountain soils are inter-
mingled with Rock land. Lehmans soils are shallow and
have a gravelly and stony clay loam surface layer and
a gravelly clay and clay subsoil. They formed in ma-
terial weathered from andesite or closely related mate-
rial. House Mountain soils are shallow and very shallow
and are gravelly loam throughout. They formed in
place in material weathered from basalt.

This association is used mainly for seasonal grazing,
wildlife, watershed, and mining. The principal kinds
of g{)ildlife are quail, javelina, deer, dove, and cottontail
rabbits.

2. Cellar association

Shallow and very shallow; well-drained; gravelly, cob-
bly, and stony soils that are dominantly sandy loam

This association is made up of sloping to very steep
goils on granite and schist hills and mountains. The veg-
etation is desert shrubs, cactuses, and grasses. Annual
precipitation is 8 to 12 inches. The average annual tem-
perature ranges from 57° to 69° F, and the frost-free
period ranges from 180 to 270 days. Elevation ranges
from 2,000 to 4,500 feet.

This association makes up about 6 percent of the sur-
vey area. It is about 95 percent Cellar soils and about 5
percent minor areas of Chiricahua, Continental, and
Whitlock soils and Rock land.

Cellar soils are shallow and very shallow over bed-
rock. They have a gravelly, very gravelly, cobbly, or
very stony sandy loam surface layer that is underlain
by very gravelly loam.

This association is used mainly for seasonal grazing,
mining, wildlife, and watershed. The principal kinds of
wikl)cli)life are quail, javelina, dove, deer, and cottontail
rabbits.

3. Luszena-Faraway-Rock land association

Rock outcrop and shallow and very shallow; well-
drained; gravelly, cobbly, stony, and very stony soils
that are dominantly loam

This association is made up of nearly level, moder-
ately steep, and very steep soils on hills and mountains.
These soils formed in material weathered from andesite
or tuffaceous agglomerate. The vegetation is pinyon
pine, juniper, oakbrush, and deerbrush, and an under-
story of grasses and annuals. Annual precipitation is
12 to 18 inches. The average annual temperature ranges
from 50° to 57° F, and the frost-free period ranges
from 160 to 240 days. Elevation ranges from 4,000 to
6,500 feet.

This association makes up about 3 percent of the
survey area. It is about 45 percent Luzena soils, 30 per-
cent Faraway soils, 23 percent Rock land, and about 2
percent minor areas of alluvial and colluvial soils.

Luzena soils have a very stony loam surface layer
and a gravelly clay subsoil. They are shallow over bed-
rock. Faraway soils are gravelly and very stony loam
throughout and also are shallow over bedrock. Rock
land consists of 50 to 90 percent rock outerops that have
shallow, medium-textured soils scattered between them.

This association is used mainly for range, wildlife,
watershed, and building-stone quarries. The principal
kirtl)%s of wildlife are deer, quail, dove, and cottontail
rabbits.

4. Barkerville-Moano association

Shallow and moderately deep; well-drained; gravelly,
very gravelly, cobbly, stony, and very stony soils that
are dominantly sendy loam and loam

This association is made up of soils underlain by
weathered or fractured bedrock and nearly level to very
steep soils on granite or schist hills and mountains
(fig. 2). The vegetation is brush and an understory of
grasses and annuals. Annual precipitation is 12 to 20
inches. The average annual temperature ranges from
50° to 57° F, and the frost-free period ranges from
140 to 220 days. Elevation ranges from 4,000 to 6,500
feet.

This association makes up about 25 percent of the
survey area. It is about 70 percent Barkerville soils,
about 20 percent Moano soils, and about 10 percent
minor areas of Gaddes, Arp, Lynx, and Cordes soils.

Barkerville soils are gravelly, cobbly, or stony sandy
loam throughout and are shallow over weathered gran-
ite. Moano soils are gravelly and stony loam through-
out and are shallow over fractured schist.

This association is used mainly for range, wildlife,
watershed, and mining. The deep Lynx soils along
drainageways are the best sites for stock water tanks.
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Figure 2.—A typical area in the Barkerville-Moano association. These moderately steep and steep Barkerville soils support a cover
of chaparral.

The principal kinds of wildlife are deer, quail, cotton-
tail rabbits, and dove,

5. Tortugas-Purner-Jacks association

Very shallow, shallow, and moderately deep; gravelly,
cobbly, or stony soils that are dominantly loam

This association is made up of gently sloping to very
steep soils on limestone or sandstone hills, ridges, and
mountains. The vegetation is pinyon pine and juniper
and an understory of grasses. Annual precipitation is
12 to 19 inches. The average annual temperature ranges
from 48° to 57° F., and the frost-free period ranges
from 120 to 200 days. Elevation ranges from 4,200 to
6,000 feet.

This association makes up about 6 percent of the
survey area. It is about 40 percent Tortugas soils,

about 25 percent Purner soils, about 15 percent Jacks
soils, and about 20 percent Boysag, minor areas of
Moenkopie, Rune, Tours, and Dye soils and Rock land.

Tortugas and Purner soils are gravelly and stony
loam throughout and are shallow over limestone bed-
rock. Jacks soils are gravelly and cobbly loam that have
a gravelly clay loam and gravelly clay subsoil and are
moderately deep over sandstone.

This association is used mainly for range, wildlife,
watershed, and building-rock quarries. Controlling ju-
niper is practical on the more level and less rocky areas.
The deeper Rune and Tours soils along drainageways
are the best gites for stock water tanks. The principal
kinds of wildlife are deer, dove, cottontail rabbits, and
turkey at higher elevations.
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6. Mirabal-Dandrea-Brolliar association

Shallow and moderately deep; gravelly, cobbly, and
stony soils that are dominantly sandy loam, loam, and
silt loam

This association is made up of gently sloping soils
on basalt mesas and moderately steep and steep soils
on granite and schist hills and mountains. The vegeta-
tion is ponderosa pine, Gambel oak, and Douglas fir at
the higher elevations, along with scattered aspen in the
more favorable sites, and an understory of grasses. An-
nual precipitation is 18 to 25 inches. The average an-
nual temperature ranges from 43° to 52° F, and the
frost-free period ranges from 120 to 175 days. Eleva-
tion ranges from 6,000 to 8,000 feet.

This association makes up about 4 percent of the
survey area. It is about 55 percent Mirabal soils, about
20 percent Dandrea soils, about 10 percent Brolliar
goils, and about 15 percent minor areas of Hogg and
Wilcoxson soils.

Mirabal soils are gravelly sandy loam throughout and
are ghallow over weathered granite. Dandrea soils have
a gravelly loam surface layer and a gravelly clay loam
and gravelly clay subsoil. They are moderately deep
over weathered schist. Brolliar soils have a stony silt
loam surface layer and a gravelly clay loam and grav-
elly clay subsoil. They are moderately deep over basalt.

This association is used mainly for timber, range,
wildlife, recreation, watershed, and mining. The prin-
cipal kinds of wildlife are deer, turkey, band-tailed
pigeons, and black bear. A few dove and cottontail rab-
bits are in the aspen areas.

Soils of Valley Fans, Terraces, and Plains

These soils are well drained, coarse textured to fine
textured, and nearly level to very steep. They are
on valley fans, terraces, and plains. They formed in
alluvium and residual material. Elevation ranges from
2,000 to 7,600 feet. The average annual precipitation
ranges from 8 to 20 inches, and the average annual
temperature ranges from 45° to 68° F. The length of
the frost-free period ranges from 115 to 240 days.

7. Continental-W hitlock-Cave association

Deep and shallow,; gravelly, cobbly, or stony soils that
are dominantly sandy loam on nearly level to steep fans,
plains, and valley side slopes

This association is made up of nearly level to steep
soils on alluvial fans, plains, and valley sides. These
soils formed in material weathered dominantly from
granite. The vegetation is creosotebush, big galleta,
snakeweed, desert shrubs, cactuses, and annuals. An-
nual precipitation is 8 to 12 inches. The average annual
temperature ranges from 60° to 68° F, and the frost-
free period ranges from 180 to 240 days. Elevation
ranges from 2,000 to 4,500 feet.

This association makes up about 12 percent of the
survey area. It is about 30 percent Continental soils,
about 25 percent Whitlock soils, about 15 percent Cave
soils, and about 30 percent minor areas of Mohave, An-
thplny, Palos Verdes, Latene, Tres Hermanos, and Gila
soils.

Continental soils are deep and have a gravelly sandy
loam surface layer. The subsoil is clay loam and clay,
and a weakly cemented lime layer is at moderate depths.
Whitlock soils are deep, gravelly sandy loam and sandy
loam throughout. They have an accumulation of lime
at a shallow depth. Cave soils are gravelly sandy loam
throughout and are shallow to an indurated-lime hard-
pan,

This association is used mainly for seasonal grazing,
wildlife, watershed, and mining. The principal kinds
of wildlife are quail, javelina, deer, dove, and cottontail
rabbits.

8. Springerville-Cabezon association

Shallow, moderately deep, and deep; gravelly, cobbly,
or stony soils that are dominantly silty cloy and loam
on nearly level plains and mesas and on very steep side
slopes

This association is made up of nearly level and slop-
ing soils on plains and mesas and very steep soils on
side slopes. These soils formed from basaltic materials.
The vegetation at lower elevations is dominantly grass.
At higher elevations open stands of juniper, oakbrush,
and an understory of grasses are dominant. Annual
precipitation is 12 to 18 inches. The average annual
temperature ranges from 45° to 58° F, and the frost-
free period ranges from 115 to 225 days. Elevation
ranges from 4,200 to 7,600 feet.

This association makes up about 18 percent of the
survey area. It is about 45 percent Springerville soils,
about 30 percent Cabezon soils, and about 25 percent
minor areas of Thunderbird, Waldroup, Venezia,
Apache, and Lynx soils and Rock land.

Springerville soils are moderately deep to deep, cob-
bly or stony silty clay throughout. Cabezon soils are
shallow and have a gravelly, cobbly, and stony loam
surface layer and a cobbly clay loam and clay subsoil.

This association is used mainly for range, wildlife,
and watershed. The principal kinds of wildlife are ante-
lope and deer, but dove, quail, and small numbers of
rxggrating waterfowl are present where water is avail-
able.

9. Cabezon-Thunderbird-Venesia association

Shallow and moderately deep; gravelly, cobbly, or stony
soils that are dominantly loam and clay loam on gently
sloping and undulating plains and mesas and on very
steep side slopes

This association is made up of sloping and undulat-
ing soils on plains and mesas and very steep soils on
side slopes. The vegetation is juniper or oakbrush in
places, deerbrush, and an understory of grasses. The
average annual temperature ranges from 45° to 58° F.,
and the frost-free period ranges from 118 to 235 days.
Elevation ranges from 4,000 to 7,600 feet.

This association makes up about 3 percent of the sur-
vey area. It is about 40 percent Cabezon soils, about 25
percent Thunderbird soils, about 15 percent Venezia
soils, and about 20 percent minor areas of Springer-
ville, Waldroup, Cross, and Apache soils and Rock land.

Cabezon soils have a gravelly, cobbly, or stony loam
surface layer and a cobbly clay loam and clay subsoil.
They are shallow over basalt. Thunderbird soils have a
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cobbly clay loam surface layer and a clay loam and clay
subsoil. They are moderately deep over basalt. Texture
is modified by gravel or cobblestones in places. Venezia
soils are shallow over basalt and are gravelly and stony
loam throughout.

This association is used mainly for range, wildlife,
and watershed. It is suitable as habitat for deer, quail,
dove, cottontail rabbits, and migrating waterfowl
where water is available.

10. Pastura-Poley-Partri association

Deep to shallow soils are dominantly loam and gravelly
sandy loam on nearly level to moderately steep fans,
plains, and side slopes

This association is made up of nearly level to mod-
erately steep soils on old alluvial fans. The vegetation
is grasses or scattered juniper and an understory of
grasses and annuals. Annual precipitation is 12 to 14
inches. The average annual temperature is 50° to 54°
F, and the frost-free period ranges from 140 to 170
days. Elevation ranges from 4,600 to 5,600 feet.

This association makes up about 3 percent of the sur-
vey area. It is about 38 percent Pastura soils, about 35
percent Poley soils, about 25 percent Partri soils, and
about 2 percent minor areas of Rune and Lynx soils
along drainageways.

Pastura soils are gravelly loam throughout and shal-
low over an indurated-lime hardpan. Poley soils have a
gravelly sandy loam surface layer and a clay and sandy
clay loam subsoil. Weakly cemented soil material is at
a moderate depth. Partri soils have a loam surface layer
and a clay loam and clay subsoil. They have a weakly
cemented lime layer at a moderate depth.

This association is used mainly for range, wildlife,
and watershed. Control of juniper is a recommended
practice. The deeper Partri, Poley, Lynx, and Rune
soils along drainageways are the best sites for stock
water tanks. The principal kinds of wildlife are ante-
lope, deer, dove, cottontail rabbits, and migratory wa-
terfowl.

11. Pastura-Abra-Lynx association

Shallow and deep soils that are dominantly loam, grav-
elly loam, and clay loam on nearly level to moderately
steep fans, plains, flood plains, and side slopes

This association is made up of nearly level to sloping
and moderately steep Pastura and Abra soils on old
alluvial fans and plains and more level Lynx soils in
drainageways. The vegetation is grasses or juniper and
pinyon pine and an understory of grasses and annuals.
Annual precipitation is 11 to 20 inches. The average
annual temperature ranges from 50° to 57° F, and the
frost-free period ranges from 140 to 220 days.

This association makes up about 9 percent of the sur-
vey area. It is about 35 percent Pastura soils, about 35
percent Abra soils, about 20 percent Lynx soils, and
about 10 percent minor areas of Lonti, Poley, and Wi-
neg soils.

Pastura soils are gravelly loam throughout and shal-
low to an indurated-lime hardpan. Abra soils are deep,
calcareous, and dominantly loam throughout. Lynx soils
are deep and are loam and clay loam throughout.

This association is used mainly for range, irrigated
farming, urban development, wildlife, and watershed.
Where the soils are cultivated, such irrigated crops as
small grain, corn, and alfalfa are grown. Brush control
and seeding are good improvement practices, but estab-
lishment is difficult on the Lynx soils. Juniper eradica-
tion on the Pastura and Abra soils has proven practical.
The Lynx soils in drainageways are suitable for stock
water storage tanks. The principal kinds of wildlife are
deer, antelope, quail, dove, cottontail rabbits, and mi-
gratory waterfowl.

12. Lonti-Balon-Lynx association

Deep soils that are dominantly loam, clay loam, gravelly
or cobbly sandy loam, and gravelly sandy clay loam on
nearly level and very steep fans, plains, and flood plains

This association is made up of nearly level to mod-
erately steep Lonti and Balon soils on fans and plains
and nearly level Lynx soils on flood plains and in swales.
Lonti and Balon soils formed in older alluvium, and
Lynx soils formed in recent alluvial material. The vege-
tation is oakbrush, deerbrush, squawbrush, and an un-
derstory of grasses, snakeweed, cactuses, and annuals.
On some areas of the Lynx soils, however, brush gpe-
cies are absent. Annual precipitation is 12 to 20 inches,
The average annual temperature ranges from 51° to
58° F, and the frost-free period ranges from 140 to 225
days. Elevation ranges from 4,000 to 6,000 feet.

This association makes up about 7 percent of the
survey area. It is about 70 percent Lonti soils, about 15
percent Balon soils, and about 15 percent Lynx soils
and minor areas of Abra, Wineg, Cordes, Springerville,
and coarse-textured alluvial soils.

Lonti soils are deep and have a thin, gravelly or cob-
bly sandy loam surface layer. The subsoil is gravelly
sandy clay loam, gravelly clay, and gravelly clay loam.
Balon soils are deep and have a gravelly sandy clay
loam surface layer. The subsoil is gravelly sandy clay
loam, gravelly clay loam, and gravelly sandy loam.
Lynx soil are deep and are loam and clay loam through-
out.

This association is used mainly for range, wildlife,
urban development, recreation, and watershed. Some
gold has been placer mined along the larger drainage-
ways. Brush control and seeding are practical on these
soils. Lynx soils along drainageways are good gites for
stock water tanks. The principal kinds of wildlife are
deer, quail, dove, cottontail rabbits, and migratory
waterfowl,

Descriptions of the Soils

This section describes the soil series and mapping
units in Yavapai County, Western Part. Each soil se-
ries is described in considerable detail, and then, briefly,
each mapping unit in that series. Unless it is specifically
mentioned otherwise, it is to be assumed that what is
stated about the soil series holds true for the mapping
units in that series. Thus, to get full information about
any one mapping unit, it is necessary to read both the
description of the mapping unit and the description of
the soil series to which it belongs.
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An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second, detailed and in technical terms, is
for scientists, engineers, and others who need to make
thorough and precise studies of soils. Unless it is other-
wise stated, the colors given in the descriptions are
for dry soil.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are part of a soil series.
Rock land, for example, does not belong to a soil series,
but nevertheless, is listed in alphabetical order along
with the soil series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit are the capability unit, range
site, timber group, and wildlife group in which the
mapping unit has been placed. The page for the descrip-
tion of each capability unit and range site can be found
by referring to the “Guide to Mapping Units” at the
back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary at the
end of this survey, and more detailed information about
the terminology and methods of soil mapping can be
obtained from the Soil Survey Manual (8)?

Abra Series

The Abra series consists of deep, well-drained, cal-
careous soils that have a zone of accumulated lime in
the lower part. These soils formed in mixed alluvium
weathered from granite, basalt, limestone, sandstone,
and schist. They are on nearly level plains and moder-
ately steep alluvial fans. Slopes range from 0 to 30 per-
cent. Elevation ranges from 4,000 to 5,500 feet. The
vegetation is dominantly grass on the plains and pinyon
pine and juniper on the alluvial fans. Annual precipita-
tion is 11 to 16 inches. The average annual temperature
ids 50° to 57° F, and the frost-free period is 145 to 180

ays.

In a representative profile the surface layer is light
brownish-gray gravelly sandy loam about 3 inches
thick. The underlying material is light brownish-gray,
light yellowish-brown, and reddish-yellow loam about
47 inches thick. A weakly cemented zone of accumu-
lated lime is in the lower part of the underlying mate-
rial. Below the layer of lime is very pale brown loam
that extends to a depth of 60 inches or more. The lower
part of the underlying material is moderately alkaline
and ranges from noneffervescent to violently efferves-
cent.

Permeability is moderately slow. Available water ca-
pacity is high, and the effective rooting depth is more
than 60 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas. Small areas in the

1Ttalic numbers in parenthesis refer to Literature Cited, p. 120.

Chino Valley are used for irrigated crops and home-
gites.

Representative profile of Abra gravelly sandy loam,
0 to 8 percent slopes, 2.25 miles N. and 0.87 mile W, of
the SE. corner, sec. 10, T. 14 N, R. 1 W.:

A1—0 to 3 inches, light brownish-gray (10YR 6/2 gravelly
sandy loam, dark grayish brown (10YR 4/2) when
moist; moderate, very fine, granular structure;
slightly hard, friable, slightly sticky and plastic;
common fine and medium roots; few fine interstitial
pores; violently effervescent; moderately alkaline;
clear, wavy boundary.

C1—3 to 18 inches, light brownish-gray (10YR 6/2) loam,
brown (10YR 4/3) when moist; massive; slightly
hard, friable, slightly sticky and plastic; many fine
roots; common fine and very fine tubular pores;
violently effervescent; few, fine, white (N 8/0)
segregations of lime; moderately alkaline; clear,
wavy boundary.

C2ca—18 to 25 inches, light yellowish-brown (10YR 6/4)
loam, yellowish brown (10YR 5/4) when moist;
massive; slightly hard, friable, slightly sticky and
plastic; common fine and very fine tubular pores;
more than 15 percent lime; violently effervescent;
many, medium and large, white (N 8/0) segrega-
tions and many, soft, very pale brown (10YR 7/4)
masses of lime; moderately alkaline; clear, wavy.
boundary.

C3ca—25 to 50 inches, light yellowish-brown (10YR 6/4) and
reddish-yellow (7.5YR 6/6) loam, yellowish brown
(10YR 5/6) and strong brown (7.5YR 5/6) when
moist; massive; very hard, friable, slightly sticky
and plastic; few very fine and fine roots; common
fine and very fine tubular pores:; violently effer-
vescent; many, medium, white (N 8/0) seams and
soft masses of lime; moderately alkaline; gradual,
wavy boundary.

C4—50 to 62 inches, very pale brown (10YR 7/3) loam,
yellowish brown (10YR 5/4) when moist; massive;
very hard, friable, slightly sticky and plastic; few
very fine and fine roots; common very fine and fine
tubular pores; violently effervescent; moderately
alkaline.

Depth to the Cca horizon ranges from 8 to 28 inches. In
the A horizon hue is 10YR or 7.5YR, value is 5 or 6 dry and
3 or 4 moist, and chroma is 2 to 3. The A horizon is loam,
gravelly loam, sandy loam, and gravelly sandy loam.

In the C horizon hue is dominantly 10YR or 7.5YR but
ranges from 5YR to 10YR, value is 5 to 7 dry and 8 to 5
moist, and chroma is 2 to 6. The Cca horizon contains veins
and soft masses of lime. The lower part of the C horizon
ranges from loamy lacustrine deposits to gravelly sandy
deposits. It is moderately alkaline and ranges from effer-
vescent to violently effervescent.

Abra gravelly sandy loam, 0 to 8 percent slopes
(AaB).—This soil is on plains that are dissected by long
drainageways. It has the profile described as repre-
sentative of the series.

Included with this soil in mapping are areas of a soil
that has a gravelly loam surface layer. Also included,
and making up about 15 percent of the mapped acre-
age, are areas of Wineg and Lonti gravelly loams on
plains and Lynx loam in the drainageways. In addition,
a few areas are included where slopes are 8 to 15 per-
cent.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, home-
gites, and watershed catchment areas. A few areas are
irrigated. Capability unit VIs—1; Limy Upland range
gite, 12- to 16-inch precipitation zone; wildlife group 7.
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres Percent
Abra gravelly sandy loam, O to 8 percent slopes__._ 19,646 0.5 || Hogg gravelly loam, 0 to 8 percent slopes_.______ 3,478 0.1
Abra-Lonti loams, 0 to 5 percent slopes_____.__.__ 5,681 .1 |{Hogg gravelly loam, 8 to 30 percent slopes_______ 3,263 1
Abra-Poley loams, 0 to 5 percent slopes___._______ 18,240 .5 ||House Mountain soils, 15 to 40 percent slopes.__ _ 18,861 .5
Abra-Balon association, rolling_ . __________._____ 12,152 .3 || Jacks very rocky loam, 3 to 15 percent slopes_ ___ 17,195 5
Abra-Balon association, hilly _______________.._._ 1,189 | (1) Jacks very rocky loam, 15 to 30 percent slopes._ _ . 20,361 .5
Abra-Lynx association, rolling. .. _____________._. 3,391 .1 ||Latene gravelly sandy loam____________________ 629 @)
Abra-Wineg association, rolling__________________ 20,565 .5 || Latene-Mohave complex_____________._________ 26,269 N
Anthony gravelly loamy sand, 8 to 15 percent 4,208 .1 {|Lehmans gravelly clay loam, 8 to 45 percent slopes 20,644 .5
slopes. Lehmans extremely rocky ciay loam, 8 to 60 15,846 4
Anthony gravelly sandy loam, 0 to 8 percent 10,820 3 percent slopes.
slopes. Lonti gravelly sandy loam, 15 to 30 percent slopes 47,192 1.3
Anthony-Mohave sandy loams, 1 to 3 percent 35,378 .9 || Lonti gravelly sandy loam, high rainfall, 0 to 15 6,074 2
slopes. percent slopes.
Apache gravelly loam__.._.__________ . _________ 13,941 .4 || Lonti gravelly sandy loam, high rainfall, 15 to 30 3,164 .1
Apache very stony loam__._____________________ 8,452 2 percent slopes.
Arp gravelly clay loam, 0 to 20 percent slopes..... 4,643 .1 ||Lonti gravelly loam, 0 to 8 percent slopes________ 58,5634 1.6
Arp cobbly clay loam, 10 to 25 percent slopes__ ... 5,665 .2 |[Lonti cobbly loam, 0 to 15 percent slopes__.___._ 49,866 1.3
Arp very rocky clay loam, 20 to 40 percent slopes.-_ 4,647 .1 ||Lonti cobblfr loam, 30 to 60 percent slopes_______ 14,530 4
Arp-Moano complex, 0 to 30 percent slopes. ... 3,333 .1 ||Lonti complex, 2 to 30 percent slopes__.__._______ 9,354 3
Arp-Lynx association, rolling___________________. 3,758 .1 || Lonti-Abra gravelly sandy loams, 0 to 8 percent 5,803 2
Badland _ _ ... 21,560 .6 slopes.
Balon sandy loam, 0 to 15 percent slopes_ ... ____. 8,347 .2 ||Lonti-Abra complex, 8 to 30 percent slopes____.. 10,093 3
Balon gravelly sandy clay loam, 5 to 30 percent 23,197 .6 |i Lonti-Pastura complex, 0 to 20 percent slopes____ 4,871 .1
slopes. Lonti-Cordes association, undulating_ ___________ 5,242 1
Balon-Lynx association, rolling__________________ 3,309 .1 |l Lonti-Wineg complex, 3 to 15 percent slopes. . ___ 24,616 .6
Barkerville cobbly sandy loam, 20 to 60 percent 241,458 6.5 ||Lonti-Rock land association, hilly______._________ 3,736 .1
slopes. Luzena cobbly loam, 0 to 30 percent slopes__._._ 20,890 6
Barkerville very stony sandy loam, 5 to 25 33,028 .9 || Luzena very rocky loam, 10 to 30 percent slopes._ 7,649 2
percent slopes. Lynxsoils_ ... ______ .. 105,675 2.8
Barkerville extremely rocky sandy loam, 20 to 60 237,948 6.4 || Lynx soils, eroded ... __ . ______________________ 875 @)
pereent slopes. Liynx soils, wet variant. _______________________ 1,967 .1
Bridge gravelly loam, 0 to 25 percent slopes...____ 4,143 .1 || Mirabal gravelly sandy loam, 8 to 20 percent 13,926 4
Brolliar very stony silt loam, 0 to 15 percent 5,357 .1 || slopes.
slopes. Mirabal gravelly sandy loam, 20 to 60 percent 43,318 1.1
Brolliar very stony silt loam, 15 to 30 percent slopes- 1,690 | (1) slopes.
Call)czon-Springerville complex, 5 to 25 percent 96,974 2.6 Mlirabal-Dandrea complex, 20 to 60 percent 7,075 2
slopes. slopes.
Cabelz)on-Springerville cobbly complex, 5 to 15 4,827 .1 [ Moano gravelly loam, 0 to 30 percent slopes_._.._ 26,358 7
percent slopes. Moano very rocky loam, 15 to 60 percent slopes._|{ 163,251 4.4
Ca.tfezon-’.[‘hunderbird complex, 5 to 15 percent 11,111 3 Molano extremely rocky loam, 15 to 30 percent 4,790 .1
slopes. slopes.
Cabegon soils, 8 to 45 percent slopes_ . .. __.______ 74,840 2.0 || Moano-Lynx association, rolling_ . ______________ 2,934 1
Cave gravelly sandy loam, 2 to 15 percent slopes_ _ 8,840 .2 || Moenkopie association, undulating______________ 2,268 .1
Cave-Continental gravelly sandy loams, 2 to 30 49,470 1.3 || Mohave sandy loam_____..___________________. 16,613 1
percent slopes. Palma sandy loam, 1 to 8 percent slopes____..___ 1,175 (V)
Cellar very gravelly sandy loam, 8 to 30 percent 24,970 .7 ||Palos Verdes gravelly sandy loam, 8 to 40 18,982 5
slopes. percent slopes.
Cellar very rocky sandy loam, 2 to 15 percent 16,812 4 (|Partriloam___________________ . _________ 5,624 1
slopes. Partri gravelly elay loam_ . ____________________ 6,924 2
Cellar very rocky sandy loam, 15 to 60 percent slopes 42,420 1.1 ||Partri-Abra loams_____________ . ______...._ 6,116 2
Cellar-Chiriecahua complex, 8 to 30 percent slopes.. 9,602 .2 |{Pastura gravelly loam, 0 to 8 percent slopes______ 34,645 9
Cellar soils, 20 to 60 percent slopes_.-.._______._. 95,919 2.5 || Pastura complex, 1 to 30 percent slopes__________ 34,836 9
Continental gravelly sandy loam, 2 to 15 percent 28,277 .7 || Pastura-Poley complex, 2 to 8 percent slopes_._._ 2,311 1
slopes. Pastura-Lynx association, undulating___________. 90,409 2.4
Continental-Cave gravelly sandy loams, 8 to 30 8,686 .2 || Pastura-Rune association, undulating_.__________ 3,501 1
percent slopes. Poley gra.vell?/ sandy loam_ _________________._. 18,496 .5
Continental-Whitlock gravelly sandy loams, 2 to 25,542 7 || Poley-Partri loams__._ . _________ . _________._. 26,340 7
15 percent slopes. ’ Purner gravelly loam, 2 to 15 percent slopes..._.. 43,753 1.2
Continental-Loamy alluvial land association, 4,662 .1 || Purner very stony loam, 2 to 15 percent slopes. . _ 11,724 .3
sloping. Purner very stony loam, 15 to 30 percent slopes_ - 1,136 | (V)
Continental soils, 3 to 30 percent slopes__________. 11,885 -3 || Purner-Boysag complex, 2 to 15 percent slopes. - _ 13,566 4
Cordes sandy loam_ ________________.______.___ 8,049 .2 || Purner and Dye soils, 2 to 30 percent slopes______ 8,200 2
Cordes fine sandy loam, red variant___________.__ 1,318 | (V) Purner and Moenkopie soils, 8 to 30 percent 12,969 3
Cross, Cabezon, and Apache soils, 2 to 15 percent 8,293 2 slopes.
slopes. Retriever gravelly loam, 2 to 30 percent slopes_ _ . 2,885 1
Dandrea gravelly loam, 20 to 60 percent slopes._. 13,745 4 || Rimrock cobbly elay._ ... . _______________ 5,549 .1
Dye gravelly loam, 2 to 15 percent slopes____..___ 9,534 3 || Rimrock-Cave complex_ . _.______._______.______ 3,686 .1
Dye very rocky loam, 2 to 15 percent slopes__. . .. 2,876 .1 [l Rimrock-Graham complex, 3 to 15 percent slopes_ 17,854 .5
Faraway very rocky loam, 0 to 15 percent slopes_ . 8,271 2 |Rock land . - _________________.___. 236,233 6.0
Faraway-Luzena complex, 20 to 40 percent slopes__ 36,235 1.0 {|Rock land, low rainfall . _______________________ 79,935 2.1
Faraway-Luzena complex, 40 to 60 percent slopes.. 33,111 .9 |[Rough broken land __ ____________________.__._. 30,217 8
Gaddes gravelly sandy loam, 3 to 25 percent slopes. 27,053 J {|Runeloam.___________________________________ 5,655 2
Gila soils_ _ - eaan 9,150 .2 [|Sandy and gravelly alluvial land________________ 30,261 8
Graham-Rimrock complex, 0 to 8 percent slopes.__ . 2,301 .1 ({Showlow gravelly sandy loam, 0 to 8 percent 8,125 2
Graham soils, 8 to 45 percent slopes_ . _____.___ 13,407 4 slopes.
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TABLE 1.—Approxzimate acreage and proportionate extent of the soils—Continued

Soil Acres | Percent Soil Acres  |Percent
Springerville cobbly clay, 0 to 8 percent slopes____ 52,055 1.4 ||Vekol-Mohave complex___._._________________._ 34,570 0.9
Sprlmgerville very stony clay, 0 to 8 percent 7,956 2 Qf’enezia cobbly loaml, 0 to 30 percent slopes______ 8,510 2
slopes. enezia very stony loam, 30 to 60 percent slopes_ 13,238 4
Sprlmgerwlle-Cabezon complex, 3 to 30 percent 199,852 5.4 Ver{czia-Springcrvﬁle complex, 0 to 20 percent 3,530 1
slopes. slopes.
Sprlmgervnlle-Pastura complex, 1 to 5 percent 2,695 7 Verllezia-Thunderbird complex, 5 to 15 percent 525| (Y
slopes. ) slopes.
Sprlmgervﬂle-Thunderblrd complex, 0 to 8 percent 16,811 4 ||Venezia-Thunderbird complex, 15 to 40 percent 39,180 1.0
8.0pes. . - . slopes.
Springerville-Lonti association, undulating_ . _____ 14,300 4 o :
Tajo gravelly loam, 0 to 8 percent slopes_________ 11,091 3 gﬁl.d]mlll(p -Cabel7ion assocllatlon, hilly ... 9,205 1'%
Tajo-Springerville complex, 0 to 15 percent slopes_ 15,966 A4 itlock gravelly sandy loam, 0 to 15 percent 41,505 .
Thunderbird cobbly clay loam, 0 to 15 percent 46,591 1.2 slppes.
slopes. Whitlock-Anthony gravelly sandy loams, 0 to 15 17,144 .5
Thunderbird cobbly clay loam, 15 to 40 percent 24,281 .6 percent slopes.
slopes. Wilcoxson gravelly loam, 30 to 60 percent slopes.. 4,922 .1
Tl;\lxégieesrbird-Cabczon complex, 0 to 15 percent 38,812 1.0 Wineg sa.ndgy 10}“37 ______________ r_)_~ R _p_ . 4864 1
Tortugas gravelly loam, 2 to 8 percent slopes__. . 9,631 3 \x}neg-ﬁbra comp!e)t(. """""""""""""" 19’233 ) 5
Tortugas very rocky loam, 8 to 30 percent slopes_ 57,390 L5 ineg-Ly nx)assocla. e e
Tortugas extremely rocky loam, 15 to 60 percent 69,234 1.8 || Wincg and ¥ol.ey soils_ 2,714 . 1
- Slopfis- 058 . &acer diggings- - ... . gg; E‘;
ours loam__ __________________ . _... 4,25 . ater_ ... s
Tres Hermanos-Whitlock gravelly sandy loams, 9,432 3
0 to 15 percent slopes. Total. o e 3,774,500 100

1 Less than 0.05 percent.

Abra-Lonti loams, 0 to 5 percent slopes (AbB).—This
complex is about 60 percent Abra loam and 30 percent
Lonti loam. The Abra soil is on the higher ridges, and
the Lonti soil is on scattered side slopes and level areas.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are areas of Wineg
sandy loam and Springerville gravelly clay. These in-
cluded soils are on plains and in drainageways.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat,
homesites, and watershed catchment areas. Both parts
in capability unit VIs-1; Limy Upland range site, 12-
to 16-inch precipitation zone. Abra part in wildlife
group 7; Lonti part in wildlife group 8.

Abra-Poley loams, 0 to 5 percent slopes (AeB).—This
complex is about 50 percent Abra loam and 20 percent
Poley loam. These soils are in medium-sized areas and
are in so intricate a pattern that they cannot be mapped
separately. The Abra soil is on scattered, slightly high-
er lying areas and the Poley soil is on nearly level areas
and in depressions.

Included with these soils in mapping, and making up
about 30 percent of the mapped acreage, are areas of
Lynx loam, Wineg loam, and Pastura gravelly loam.
Lynx soils are nearly level and in depressions, Wineg
soils are on the more level areas, and Pastura soils are
on the higher areas.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat,
horpesites, and watershed catchment areas. Capability
unit VIs-1; Limy Upland range site, 12- to 16-inch
precipitation zone; wildlife group 7.

Abra-Balon association, rolling (AIC).—This associa-
tion is about 50 percent Abra gravelly loam that has

slopes of 8 to 15 percent and 40 percent Balon gravelly
sandy clay loam that has slopes of 8 to 15 percent, The
Abra soil is on ridgetops and steep side slopes. The
Balon soil is on lower areas adjacent to drainageways.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of Lonti
gravelly loam, Abra gravelly loam that has slopes of
0 to 8 percent, and Lynx loam in narrow drainageways.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for range, wildlife habitat,
homesites, and watershed catchment areas. Both parts
in capability unit VIe-1. Abra part in Limy Upland
range site, 12- to 16-inch precipitation zone; Balon
part in Loam Upland range site, 12- to 16-inch precipi-
tation zone. Abra part in wildlife group 7; Balon part
in wildlife group 8.

Abra-Balon association, hilly (AID).—This association
is about 55 percent Abra gravelly loam that has slopes
of 15 to 30 percent and 35 percent Balon gravelly sandy
clay loam that has slopes of 15 to 30 percent. The Abra
soil is on the tops and sides of ridges. The Balon soil
is on the lower parts of side slopes adjacent to drain-
ageways. Areas are dissected by a few long drainage-
ways and many short side drainageways. 4

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of Lonti
gravelly loam on the ridgetops and narrow bodies of
Lynx loam in the drainageways.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These goils are used for range, wildlife habitat,
homesites, and watershed catchment areas. Both parts
in capability unit VIe-1. Abra part in Limy Upland
range site, 12- to 16-inch precipitation zone; Balon
part in Loam Upland range site, 12- to 16-inch precipi-
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tation zone. Abra part in wildlife group 7; Balon part
in wildlife group 8.

Abra-Lynx association, rolling (AmC).—This associa-
tion is about 60 percent Abra gravelly loam that has
slopes of 8 to 20 percent and 30 percent Lynx loam that
has slopes of 3 to 8 percent. The Abra soil is on strongly
sloping and moderately steep alluvial fans, and the
Lynx soil is in gently sloping drainageways.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are small areas of
Lonti and Wineg gravelly loams.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for range, wildlife habitat,
homesites, and watershed catchment areas. Both parts
in capability unit VIe-1. Abra part in Limy Upland
range site, 12- to 16-inch precipitation zone; Lynx part
in Loam Bottoms range site, 12- to 16-inch precipita-
tion zone. Abra part in wildlife group 7; Lynx part in
wildlife group 6.

Abra-Wineg association, rolling (AnC).—This associa-
tion is about 55 percent Abra gravelly loam that has
slopes of 3 to 15 percent and 85 percent Wineg sandy
loam that has slopes of 8 to 8 percent. The Abra soil is
on the tops and sides of ridges. The Wineg soil is on
the lower parts of side slopes adjacent to drainageways.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are scattered small
areas of Lonti gravelly loam and exposures of calcare-
ous soil materials. Also included are narrow areas of
Lynx loam along the drainageways.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for range, wildlife habitaft,
homesites, and watershed catchment areas. Capability
unit VIe-1; Limy Upland range site, 12- to 16-inch
precipitation zone; wildlife group 7.

Anthony Series

The Anthony series consists of deep, well-drained
soils. These soils formed in moderately coarse textured
recent alluvium that weathered from a variety of rocks,
dominantly granite. They are on nearly level to strongly
sloping flood plains, low terraces, and fans. Slopes
range from 0 to 15 percent but are dominantly less than
8 percent. Elevation ranges from 2,000 to 4,000 feet.
The vegetation is desert shrubs and grass. Annual pre-
cipitation is 8 to 12 inches. The average annual air tem-
perature is 61° to 67° F, and the frost-free period is
180 to 230 days.

In a representative profile the surface layer is brown
gravelly sandy loam about 1 inch thick. The underlying
layer is yellowish-brown gravelly sandy loam about 53
inches thick. These soils have thin strata of contrasting
textures.

Permeability is moderately rapid. Available water
capacity is moderate, and the effective rooting depth is
more than 60 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas. Some isolated
small areas along the Massayampa River are used for
irrigated crops. Small grain and alfalfa are the main
crops.

Representative profile of Anthony gravelly sandy
loam, 0 to 8 percent slopes, 0.3 mile N. of the SE. cor-
ner, sec. 33, T. 10 N, R. 5 W.:

A1-—0 to 1 inch, brown (10YR 5/3) gravelly sandy loam,
dark grayish brown (10YR 4/2) when moist; weak,
very thin, platy structure; slightly hard when dry,
very friable when moist, nonsticky and nonplastic
when wet; many very fine and fine roots; common
very fine and fine interstitial pores; strongly effer-
vescent; moderately alkaline; clear, smooth bound-

ary.

Cl—1 to 15 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam, dark brown (10YR 4/3) when moist;
massive, slightly hard when dry, very friable when
moist, slightly sticky and slightly plastic when wet;
many fine and very fine roots; common very fine
and fine interstitial pores; strongly effervescent;
moderately alkaline; diffuse, wavy boundary.

C2—15 to 54 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam, dark brown (10YR 4/3) when moist;
massive; slightly hard when dry, very friable when
moist, slightly sticky and slightly plastic when wet;
many fine and very fine roots; common very fine and
fine interstitial pores; strongly effervescent; mod-
erately alkaline.

Thin strata ranging from silt loam to loamy sand or
gravelly loamy sand are present in many places. Gravel
content ranges from a few pebbles to 35 percent by volume.
These soils are neutral to moderately alkaline in the surface
layer. They are underlain, in places, by a buried layer of clay
accumulation at a depth of 40 inches or more.

In the A horizon hue is 10YR or 7.5YR, value is 5 to 7 dry
and 4 or 5 moist, and chroma is 2 to 4. The A horizon is
gravelly sandy loam, sandy loam, and gravelly loamy sand.

In the C horizon hue ranges from 10YR through 5YR but
is dominantly 10YR or 7.5YR, value is 5 to 7 dry and 4 or §
moigt. The C horizon is variable but is generally gravelly
sandy loam, sandy loam, or fine sandy loam.

Anthony gravelly loamy sand, 8 to 15 percent slopes
{AoC).—This soil is on flood plains and low alluvial fans.
It has a profile similar to the one described as repre-
sentative of the series, but the surface layer is gravelly
loamy sand. Included in mapping are narrow bodies of
gravelly and sandy alluvium in drainageways and a few
small areas that have slopes of 15 to 20 percent.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. A few isolated areas are irri-
gated. Capability unit VIIe-1; Loam Upland range site,
8- to 12-inch precipitation zone; wildlife group 2.

Anthony gravelly sandy loam, 0 to 8 percent slopes
(ApB).—This goil is on fans that are dissected by numer-
ous shallow drainageways. It has the profile described
as representative of the series. Included in mapping
are narrow bodies of gravelly and sandy alluvium in
the drainageways.

Runoff is medium on this soil. The hazard of erosion
is slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Some isolated areas are
irrigated. Capability unit VIIs-1; Loam Upland range
site, 8- to 12-inch precipitation zone; wildlife group 2.

Anthony-Mohave sandy loams, 1 to 3 percent slopes
(ArA).—This complex is about 60 percent Anthony
gravelly sandy loam and 35 percent Mohave sandy
loam. These soils are in an intricate pattern on nearly
level to gently sloping, low alluvial fans and flood
plains. Areas are dissected by numerous shallow drain-
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ageways. The Anthony soil is on the fan tops or slightly
higher areas, and the Mohave soil is on the lower edges
of the fans along drainageways. Included in mapping
are small areas of Continental soils on ridges and nar-
row bodies of gravelly and sandy alluvium in the drain-
ageways.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Loam Upland range site, 8 to 12-inch precipitation
zone ; wildlife group 2.

Apache Series

The Apache series consists of well-drained soils that
are shallow to basalt and have a thin zone of lime accu-
mulation. These soils formed in a thin layer of aeolian
and volcanic debris over basalt on nearly level and un-
dulating plains. Slopes range from 0 to 8 percent but
are dominantly 0 to 5 percent. Elevation ranges from
4,500 to 5,500 feet. The vegetation is dominantly grass
along with some winterfat, cactuses, and annuals. An-
nual precipitation is 10 to 14 inches. The average an-
nual air temperature is about 55° F, and the frost-free
period is 140 to 160 days.

In a representative profile the surface layer is dark
grayish-brown gravelly heavy loam about 4 inches
thick. The underlying layer is grayish-brown gravelly
loam about 8 inches thick and is underlain by basalt.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is 6 to 20 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Apache gravelly loam, 0.1
mile S. of the SW1/, corner, sec. 18, T. 22 N,, R. 2 W.:

A1—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly
heavy loam, dark brown (10YR 3/3) when moist;
massive; slightly hard when dry, friable when moist,
slightly sticky and plastic when wet; many fine
and very fine roots; many fine interstitial pores;
slightly effervescent; moderately alkaline; clear,
smooth boundary.

Cca—4 to 12 inches, grayish-brown (10YR 5/2) gravelly
loam, dark brown (10YR 3/3) when moist; massive;
hard when dry, friable when moist, slightly sticky
and plastic when wet; very few very fine roots;
common fine tubular pores; very hard white lime
fragments that have trowelled upper surfaces
(gravel); strongly effervescent; moderately alka-
line; abrupt, irregular boundary.

R—12 to 18 inches, very dark gray (2.5Y N 3/0) basalt;
extremely hard; violently effervescent.

Depth to bedrock ranges from 6 to 20 inches. The top 1 or
2 inches of the surface layer is leached of lime in some places.

In the A horizon hue is 10YR or 7.5YR, value is 4 or 5 dry
and 2 or 3 moist, and chroma is 2 or 3. The A horizon and
C horizon are gravelly loam, loam, light clay loam, or
gravelly light clay loam. Gravel content of the A horizon
ranges from 15 to 20 percent. In the C horizon hue is 10YR
or 7.5YR. The zone of lime accumulation ranges from a thin
covering on the basalt rock to a layer several inches thick.

Apache gravelly loam (As)—This nearly level soil is
on basalt plains that are dissected by a few long shallow
drainageways. It has the profile described as repre-
sentative of the series.

Included with this soil in mapping are scattered
small stony areas and a few silty areas in low-lying

positions. Also included are small bodies of Cross grav-
elly clay loam.

Runoff is very slow to slow on this soil. The hazard
of erosion is none to slight.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIs-1; Limy
Hills range site, 12- to 16-inch precipitation zone; wild-
life group 5.

Apache very stony loam (At).—This undulating soil
is on basalt plains that are dissected by a few long shal-
low drainageways. It is on the slightly higher lying
areas and on side slopes adjacent to drainageways. This
soil has a profile similar to the one described as repre-
sentative of the series, but the surface layer is very
stony loam.

Included with this soil in mapping are areas of Cross
gravelly clay loam and Cabezon very stony clay loam.
Also included are small areas of Apache gravelly loam.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIIs-1; Limy
Hills range site, 12- to 16-inch precipitation zone; wild-
life group 5.

Arp Series

The Arp series consists of moderately deep, well-
drained soils that are underlain by extremely hard bed-
rock at a depth of 20 to 40 inches. These soils formed
in place in material weathered from schist bedrock.
Arp soils are in areas where there are moderately slop-
ing to steep hills. Slopes range from 0 to 60 percent
but are dominantly 0 to 35 percent. Elevation ranges
from 4,000 to 5,500 feet. The vegetation is brush and
grass. Annual precipitation is 12 to 16 inches. The
average annual air temperature is 52° to 57° F, and
the frost-free period is 140 to 200 days.

In a representative profile the surface layer is dark-
brown gravelly clay loam about 2 inches thick (fig. 3).
The subsoil is reddish-brown and strong-brown clay
about 16 inches thick. It is underlain by light yellowish-
brown gravelly heavy loam. Hard bedrock is at a depth
of about 34 inches.

Permeability is slow. Available water capacity is low,
and the effective rooting depth is 20 to 40 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas. Mining in these
soils is mainly for copper, lead, zinc, silver, and gold.

Representative profile of Arp gravelly clay loam, 0 to
20 percent slopes, 0.6 mile S. and 0.5 mile W. of the NE.
corner, sec. 8, T.12 N, R. 1 E.:

A1—0 to 2 inches, dark-brown (7.5YR 4/4) gravelly clay
loam, dark reddish brown (5YR 8/4) when moist;
moderate, fine, granular structure; slightly hard,
friable, sticky and plastic; few fine roots; many fine
interstitial pores; slightly acid; abrupt, smooth
boundary.

B1t—2 to 5 inches, reddish-brown (8YR 4/4) clay, dark
reddish brown (5YR 3/4) when moist; moderate,
fine and medium, subangular blocky structure; hard,
friable, sticky and plastic; common fine, medium,
and coarse roots; common fine tubular pores and
many fine interstitial pores; neutral; clear, smooth
boundary.
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Figure 3.—Profile of Arp clay loam.

B21t—b5 to 11 inches, reddish-brown (5YR 5/4) clay, dark
reddish brown (5YR 8/4) when moist; moderate,
fine and medium, subangular blocky structure; hard,
friable, sticky and plastic; common fine, medium,
and coarse roots; few fine tubular pores and com-
mon fine interstitial pores; common thin clay films
on ped faces; neutral; clear, smooth boundary.

B22t—11 to 18 inches, strong-brown (7.5YR 56) clay, dark
brown (7.5YR 4/4) when moist; massive, parting
to moderate, medium, subangular blocky structure;
hard, friable, sticky and plastic; few fine roots;
few fine tubular pores and common fine interstitial
pores; common thin clay films on ped faces; neutral;
clear, irregular boundary.

C—18 to 34 inches, light yellowish-brown (2.5Y 6/4) gravelly
heavy loam; olive (5Y 5/3) when moist; massive;
hard, firm, slightly sticky and plastic; few fine
roots; few fine interstitial pores; common thin clay
coatings on rock faces; medium acid; clear, smooth
boundary.

R—34 to 49 inches, pale-yellow (2.5Y 7/4) extremely hard
schist,

The solum ranges from 12 to 22 inches in thickness, but
is generally 15 to 18 inches. The solum ranges from slightly
acid to neutral. Depth to consolidated schist ranges from
20 to 40 inches.

In the A horizon hue ranges from 5YR to 10YR, value is
4 or 5 dry and 2 or 3 moist, and chroma is 2 to 4. The A
horizon is gravelly clay loam or cobbly clay loam. In the
B2t horizon hue is dominantly 5YR but ranges from 2.5YR
to 7.6YR, value is 4 or 5 dry, and chroma is 4 to 6. The B2t
horizon is heavy clay loam or clay. The R horizon generally
is schist but is phyllite in places.

Arp gravelly clay loam, 0 to 20 percent slopes
(AuC). This soil is on schist hills that are dissected by
a few long and numerous short drainageways. It has
the profile described as representative of the series.
Included in mapping are areas of Moano very rocky
loam on the hills and narrow bodies of Lynx loam in
the drainageways.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, water-
shed catchment areas, and mining. Capability unit
Vle-1; Loam Upland range site, 12- to 16-inch precipi-
tation zone; wildlife group 8.

Arp cobbly clay loam, 10 to 25 percent slopes
(AvD).—This soil is on schist hills that are dissected by
a few long and numerous short drainageways. It has a
profile gimilar to the one described as representative of
the series, but the surface layer is cobbly clay loam.

Included with this soil in mapping, and making up
about 15 percent of the acreage, are areas of Moano
very rocky loam, Arp very rocky clay loam, Arp grav-
elly clay loam, and narrow bodies of Lynx loam along
the drainageways.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, water-
shed catchment areas, and mining. Capability unit
Vle-1; Loam Upland range site, 12- to 16-inch precipi-
tation zone; wildlife group 8.

Arp very rocky clay loam, 20 to 40 percent slopes
(AwE).—This soil is on schist hills that are dissected by
a few long and numerous short drainageways. It has
a profile similar to the one described as representative
of the series, but rock crops out of this soil in about
20 percent of the mapped areas. The surface layer is
gravelly or cobbly clay loam. Included in mapping are
small scattered areas of Moano very rocky loam.

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate to high.

This soil is used for range, wildlife habitat, water-
shed catchment areas, and mining. Capability unit
VIIs-1; Loam Upland range site, 12- to 16-inch pre-
cipitation zone; wildlife group 8.

Arp-Moano complex, 0 to 30 percent slopes (AxD).—
This complex is about 55 percent Arp gravelly clay
loam that has slopes of 0 to 15 percent and about 35
percent Moano gravelly loam that has slopes of 8 to 30
percent. These soils are in an intricate pattern on
nearly level to moderately steep schist hills that are dis-
sected by numerous drainageways. The Arp soil is in
benchlike areas, and the Moano soil is on ridgetops
and steeper side slopes. Rock outerops are common.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of Moano
gravelly loam, 0 to 30 percent slopes, and areas of
Lynx loam in drainageways.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for range, wildlife habitat, wa-
tershed catchment areas, and mining. Both parts in
capability unit VIe-1. Arp part in Loam Upland range
site, 12- to 16-inch precipitation zone; Moano part in
Granitic Loam Hills range site, 12- to 16-inch precipita-
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tion zone. Arp part in wildlife group 8; Moano part in
wildlife group 5.

Arp-Lynx association, rolling (AyC).—This association
is about 60 percent Arp gravelly clay loam that has
slopes of 2 to 15 percent and 30 percent eroded Lynx
loam that has slopes of 2 to 5 percent. The Arp soil is
on gently sloping to strong sloping ridges, and the
Lynx soil is in gently sloping drainageways. Moder-
ately deep gullies are common in the Lynx soil.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are scattered areas of
Moano very rocky loam, Arp soil that has a surface
layer of gravelly sandy loam, and Arp very rocky clay
loam. These included soils are mainly on ridges.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for range, wildlife habitat, wa-
tershed catchment areas, ‘and mining. Both parts in
capability unit VIe-1. Arp part in Loam Upland range
site, 12- to 16-inch precipitation zone; Lynx part in
Loam Bottoms range site, 12- to 16-inch precipitation
zone. Arp part in wildlife group 8; Lynx part in wild-
life group 6.

Badland

Badland (Ba) consists of fine to coarse-textured lacu-
strine sediment and old alluvial deposits dissected by
numerous drainageways. Most areas are barren or
nearly barren and are actively eroding. Slopes are com-
plex and are dominantly steep or very steep. Scattered
creosotebush, catclaw, mesquite, and annuals grow in
and along the washes.

Runoff is rapid or very rapid on this land type. The
hazard of erosion is very high.

This land type is used dominantly as watershed
catchment areas. It has little value for range, wildlife
habitat, or recreation sites. Capability unit VIIIe-1.

Balon Series

The Balon series consists of deep, well-drained soils.
These soils formed in mixed alluvium weathered from
schist, granite, and basalt. They are on gently sloping
to moderately steep alluvial fans. Slopes range from
0 to 30 precent but are dominantly 2 to 25 percent. Ele-
vation ranges from 4,000 to 5,000 feet. The vegetation
is brush and an understory of grass. On the nearly
level areas grass is dominant. Annual precipitation is
12 to 16 inches. The average annual air temperature is
gO" to 58° F, and the frost-free period is 145 to 225

ays.

In a representative profile the surface layer is dark
grayish-brown gravelly sandy clay loam about 3 inches
thick. The subsoil is dark grayish-brown, brown, or
brownish-yellow clay loam, gravelly clay loam, grav-
elly sandy clay loam, and gravelly sandy loam about 33
inches thick. The substratum is yellowish-brown and
very pale brown gravelly sandy loam that has some
lime in pockets and extends to a depth of 73 inches or
more.

Permeability is moderately slow. Available water
capacity is moderate, and the effective rooting depth is

more than 60 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas. Small areas have
been subdivided for homesites.

Representative profile of Balon gravelly sandy clay
loam, 5 to 10 percent slopes, 0.7 mile W, and 0.3 mile
S. of the NE. corner, sec. 5, T. 12 N., R. 1 E.:

A1—0 to 8 inches, dark grayish-brown (10YR 4/2) gravelly
sandy clay loam, very dark grayish brown (10YR
3/2) when moist; moderate, medium, granular
structure; slightly hard when dry, friable when
moist, nonsticky and slightly plastic when wet; few
fine roots; many fine interstitial pores; medium
acid; abrupt, smooth boundary.

B1t—38 to 7 inches, dark grayish-brown (10YR 4/2) heavy
clay loam, dark brown (7.5YR 3/2) when moist;
moderate, fine and medium, subangular blocky
structure; hard when dry, friable when moist,
slightly sticky and plastic when wet; common fine
and medium roots; common fine tubular pores and
many fine interstitial pores; few thin clay films on
ped faces and in pores; neutral; clear, smooth
boundary.

B21t—7 to 15 inches, brown (7.5YR 5/4) gravelly clay loam,
dark brown (7.5YR 4/4) when moist; moderate,
medium, subangular blocky structure; very hard
when dry, friable when moist, sticky and plastic
when wet; many fine, medium, and coarse roots;
common fine tubular pores and many fine intersti-
tial pores; common thin clay films on ped faces and
in pores; neutral; clear, wavy boundary.

B22t—15 to 23 inches, mottled brownish-yellow (10YR 6/6),
yellowish-brown (10YR 5/4), and pale-brown (10YR
6/3) gravelly sandy clay loam, mottled dark yellow-
ish brown (10YR 4/4), yellowish brown (10YR 5/6),
and brown (10YR 5/3) when moist; weak, medium,
subangular blocky structure; very hard when dry,
friable when moist, sticky and plastic when wet;
common fine, medium, and coarse roots; common
fine tubular pores and many fine interstitial pores;
few thin clay films on ped faces and in pores; mildly
alkaline; clear, wavy boundary.

B3t—23 to 36 inches, mottled light yellowish-brown (10YR
6/4), yellowish-brown (10YR 5/4), and pale-brown
(10YR 6/3) gravelly heavy sandy loam, yellowish
brown (10YR 5/4), brownish yellow (10YR 6/6),
and dark yellowish brown (10YR 4/4) when moist;
many, fine and medium, faint and distinct mottles;
massive, parting to weak, medium, subangular
blocky structure; very hard when dry, friable when
moist, sticky and plastic when wet; common fine,
medium, and coarse roots; few fine and medium
tubular pores and many fine interstitial pores; few
thin clay films on ped faces and as bridges holding
mineral grains together; neutral; clear, wavy
boundary.

C1—36 to 54 inches, mottled light yellowish-brown (10YR
6/4), brownish-yellow (10YR 6/6), and dark
yellowish-brown (10YR 4/4) gravelly heavy sandy
loam, dark yellowish brown (10YR 4/4), yellowish
brown (10YR 5/6), brownish yellow (10YR 6/6),
and dark brown (10YR 3/3) when moist; massive;
hard when dry, friable when moist, slightly sticky
and plastic when wet; common fine and medium
roots; few fine tubular pores and many fine inter-
stitial pores; neutral; gradual, wavy boundary.

C2—54 to 73 inches, very pale brown (10YR 8/4) gravelly
heayy sandy loam, yellowish brown (10YR 5/4)
when moist; massive; hard when dry, friable when
moist, nonsticky and slightly plastic when wet;
few fine and medium roots; many fine interstitial
pores; neutral.

The solum ranges from 24 to 45 inches in thickness. In
the A horizon hue is 10YR or 7.5YR, value is 4 or 5 dry and
2 or 3 moist, and chroma is 2 to 4. The A horizon is sandy
loam, gravelly sandy loam, gravelly sandy clay loam, or
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gravellly clay loam. Reaction ranges from medium acid to
nelI]rEri?h'e B2t horizon hue is 10YR to 5YR but is dominantly
7.5YR or 10YR. Value is 4 to 6 dry and 3 to 6 moist, and
chroma is 3 to 6. The B2t horizon is clay loam to sandy clay
loam and generally is gravelly. Structure mostly ranges from
subangular and angular blocky to prismatic.

The C horizon ranges from gravelly loamy sand to gravelly
clay loam. Reaction of the C horizon ranges from neutral
to moderately alkaline. Lime content of the C horizon ranges
from none to small pockets of lime accumulation.

Balon sandy loam, 0 to 15 percent slopes (BdC).—This
soil is on fang and ridges that are dissected by numer-
ous side drainageways. It has a profile similar to the
one described as representative of the series, but the
surface layer is sandy loam 3 to 8 inches thick. Included
in mapping are areas of Lynx loam and Cordes sandy
loam in the gently sloping drainageways.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIe-1, Loam
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 8.

Balon gravelly sandy clay loam, 5 to 30 percent slopes
(BgD).—This soil is on alluvial fans that are dissected by
numerous long drainageways. It has the profile de-
scribed as representative of the series. Included in map-
ping are small scattered areas of Abra gravelly loam
on the fans and narrow bodies of Lynx loam, eroded, in
the drainageways.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Small areas have been sub-
divided for homesites. Capability unit VIe-1; Loam
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 8.

Balon-Lynx association, rolling (BIC).—This associa-
tion is about 65 percent Balon gravelly sandy clay loam
that has slopes of 8 to 20 percent, and 30 percent Lynx
loam, eroded, that has slopes of 1 to 5 percent. The Ba-
lon soil is on gently rolling and rolling ridges that are
dissected by numerous long drainageways and short
side drainageways. The Lynx soil is in the gently slop-
ing drainageways. Included in mapping, and making up
about 5 percent of the acreage, are areas of Arp grav-
elly clay loam and Balon gravelly sandy clay loam that
has slopes of 1 to 8 percent.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Small areas have been sub-
divided for homesites. Both parts in capability unit
Vie-1. Balon part in Loam Upland range site, 12- to
16-inch precipitation zone; Lynx part in Loam Bot-
tomsg range site, 12- to 16-inch precipitation zone. Balon
part in wildlife group 8; Lynx part in wildlife group 6.

Barkerville Series

The Barkerville series consists of well-drained soils
that are very shallow and shallow over weathered bed-
rock. These soils are in areas where there are gently
rolling to steep hills and mountains that are dissected

by numerous drainageways. Elevation ranges from
4,000 to 6,500 feet. The vegetation is brush and an
understory of grass. At the lower elevations grass is
dominant. Annual precipitation is 12 to 20 inches. The
average annual air temperature is 50° to 57° F, and the
frost-free period is 140 to 220 days.

In a representative profile the surface layer is dark
grayish-brown cobbly sandy loam 5 inches thick. The
underlying layer is yellowish-brown gravelly sandy
loam that grades to highly weathered granite and is
about 20 inches thick. Below this the material grades
to slightly weathered coarse-grained granite.

Permeability is moderately rapid. Available water
capacity is low, and the effective rooting depth is 20
to 40 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas. Some areas are
used for homegites and mining. Mining is mainly for
gold, silver, copper, lead, and zinc. Homesites are in
the vicinity of Prescott.

Representative profile of Barkerville cobbly sandy
loam, 20 to 60 percent slopes, 0.4 mile E. and 0.4 mile
S. of the NW. corner, sec. 5., T.9 N,, R. 2 W.:

01 and 02—% inch to 0, undecomposed and partly decom-
posed leaves and twigs from brush; about 25 per-
cent of the surface is covered with cobblestones.

Al1—0 to 5 inches, dark grayish-brown (10YR 4/2) cobbly
sandy loam, very dark grayish brown (10YR 3/2)
when moist; weak, thin platy structure; slightly
hard when dry, friable when moist, nonsticky and
slightly plastic when wet; few very fine and com-
mon fine and medium roots; many micro pores and
very fine interstitial pores; mildly alkaline; clear,
smooth boundary.

C1—5 to 10 inches, yellowish-brown (10YR 5/4) and light-
gray (10YR 7/2) gravelly sandy loam, dark yellow-
ish brown (10YR 4/4) and light yellowish brown
(10YR 6/4) when moist; massive; hard when dry,
friable when moist, nonsticky and nonplastic when
wet; few very fine, fine and medium roots; many
micro pores and very fine interstitial pores; neutral;
clear, wavy boundary.

C2—10 to 25 inches, yellowish-brown (10YR 5/4) and light-
gray (10YR 7/2) highly weathered granite (grus)
that breaks to gravelly sandy loam, dark yellowish
brown (10YR 4/4) and light yellowish brown (10YR
6/4) when moist; massive; very hard when dry,
firm when moist, nonsticky and nonplastic when
wet; very few very fine, fine, and medium roots
along faces of fractures; many micro pores and fine
interstitial pores; neutral; abrupt, wavy boundary.

C3—25 to 30 inches, dark-brown (7.5YR 4/4), very pale
brown (10YR 8/4), and reddish-yellow (7.5YR 7/6),
slightly weathered granite.

The solum ranges from 4 to 10 inches in thickness. Depth
to the C2 horizon ranges from 10 to 18 inches. The parent
rock is slightly weathered material at a depth of 20 to 40
inches. Content of stones and cobblestones varies from 0 to
30 percent by volume. Content of fine angular gravel ranges
from 10 to 50 percent.

In the A horizon hue is 10YR or 7.5YR, value is 4 or 5 dry
and 2 to 3 moist, and chroma is 2 or 3. The A horizon is
gravelly sandy loam, cobbly sandy loam, or very stony
sandy loam. In the C horizon hue is 10YR or 7.5YR, value is
5 to 8 dry and 4 to 6 moist, and chroma is 2 to 6. The C
horizon is mostly sandy loam or gravelly sandy loam.

Barkerville cobbly sandy loam, 20 to 60 percent slopes
(BmF),—This soil is on granite hills and mountains that
are dissected by numerous drainageways. It has the
profile described as representative of the series.
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Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of soils that
have a surface layer of gravelly sandy loam, small
areas of Gaddes gravelly sandy loam, very rocky areas,
and areas of Barkerville cobbly sandy loam that has
slopes of 8 to 15 percent. The Gaddes soil is moderately
sloping and moderately steep. Also included are areas
of rock outcrops that make up about 5 percent of the
acreage,

Runoff is rapid on this soil. The hazard of erosion is
high.

This soil is used mainly for range, wildlife habitat,
mining, and watershed catchment areas. Some areas in
the vicinity of Prescott are used for homesites. Capa-
bility unit VIIe-1; Granitic Loam Hills range site, 12-
to 16-inch precipitation zone; wildlife group 5.

Barkerville very stony sandy loam, 5 to 25 percent
slopes (BnD).—This soil is on hills that are dissected by
a few long drainageways and many short side drain-
ageways. It has a profile similar to the one described
as representative of the series, but the surface layer is
very stony sandy loam.

Included with this soil in mapping are some areas
where the surface layer is gravelly sandy loam. Also
included are small areas of Gaddes gravelly sandy loam
on the hills and Cordes sandy loam in the drainage-
ways, and some very rocky areas of Barkerville soils.
These included areas make up about 10 percent of the
acreage,

Runoff is medium on this soil. The hazard of erosion
is moderate,.

This soil is used for range, wildlife habitat, mlnmg,
and watershed catchment areas. A few areas in the vi-
cinity of Prescott are used for homesites. Capability
unit VIIs-1; Granitic Loam Hills range site, 12- to 16-
inch precipitation zone; wildlife group 5.

Barkerville extremely rocky sandy loam, 20 to 60
percent slopes (BoF).—This soil is on granite hills and
mountains that are dissected by numerous drainage-
ways. It is about 65 percent Barkerville cobbly sandy
loam and 20 percent rock outcrops. This soil has a pro-
file similar to the one described as representative of the
series, but it is extremely rocky. Between the rock out-
crops the surface layer is gravelly sandy loam. Included
in mapping, and making up about 15 percent of the
acreage, are areas of Gaddes and Barkerville gravelly
sandy loams that have 8 to 15 percent slopes and Cordes
sandy loam in the drainageways.

Runoff is rapid on this soil. The hazard of erosion is
moderate to high.

These soils are used for range, wildlife habitat, min-
ing, and watershed catchment areas. Some areas in the
vicinity of Prescott are used for homesites. Capability
unit VIIs-1; Granitic Loam Hills range site, 12- to 16-
inch prempltatlon zone ; wildlife group 5.

Boysag Series

The Boysag series consists of shallow, well-drained
soils. These soils formed in place in material that
weathered from calcareous sandstone or limestone.
They are on nearly level to undulating plains. Eleva-
tion ranges from 5,000 to 6,500 feet. The vegetation is

pinyon and juniper and an understory of grass. Annual
precipitation is 12 to 16 inches. The average annual air
temperature is about 52° F, and the frost-free period
is 125 to 145 days.

In a representative profile the surface layer is red-
dish-brown loam about 2 inches thick. The subsoil is
reddish-brown, yellowish-red, or reddish-yellow clay
loam, clay, or gravelly clay loam about 17 inches thick.
It is underlain by yellowish-brown fractured, calcare-
ous sandstone or limestone.

Permeability is slow. Available water capacity is
low, and the effective rooting depth is 10 to 20 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Boysag soils in Yavapai County are mapped only in a
complex with Purner soils.

Representative profile of Boysag loam that has 0 to
8 percent slopes, in an area of Purner-Boysag complex,
2 to 15 percent slopes, SW1/, sec. 28, T. 24 N, R. 9 W.:

A1—0 to 2 inches, reddish-brown (5YR 5/4) loam, dark red-
dish brown (5YR 3/4) when moist; thin crust over
moderate, fine and very fine, granular structure;
slightly hard when dry, very friable when moist,
slightly sticky and slightly plasic when wet; few
to many very fine roots; many interstitial pores
and vesicular pores, moderately alkaline; abrupt,
smooth boundary.

B1—2 to 5 inches, reddish-brown (5YR 4/4) clay loam, dark
reddish-brown (5YR 3/4) when moist; moderate
fine and very fine, granular structure and weak, fine,
subangular blocky; slightly hard when dry, friable
when moist, sticky and plastic when wet; many fine
and very fine roots; many interstitial pores and
common fine and very fine tubular pores; moderately
alkaline; abrupt, smooth boundary.

B2t—5 to 12 inches, yellowish-red (5YR 4/6) clay, yellowish
red (YR 4/6) when moist; moderate, fine and
medium, subangular blocky structure; hard when
dry, friable when moist, sticky and plastic when
wet; many fine and very fine roots; common fine
tubular pores; common moderately thick clay films
on ped faces; noneffervescent to strongly efferves-
cent; moderately alkaline; gradual, wavy boundary.

B3tca—12 to 19 inches, reddish-yellow (5YR 6/6) gravelly
clay loam, yellowish red (5YR 4/) when moist;
massive parting to weak, medium, subangular
blocky structure; hard when dry, friable when moist,
sticky and plastic when wet; few fine roots; common
fine and very fine pores; few thin clay films on
ped faces and in pores; violently effervescent; com-
mon fine, pink (6YR 7/3) lime segregations and
filaments, light reddish brown (5YR 6/4) when
moist; moderately alkaline; abrupt, irregular bound-
ary.

R—19 to 23 inches, yellowish-brown (10YR 5/4) extremely
hard, strongly effervescent fractured sandstone,
dark yellowish brown (10YR 4/4) when moist.

The thickness of the solum and the depth to bedrock
range from 10 to 20 inches but generally are about 14 to 20
inches, In the A horizon hue is 7.5YR or 5YR, value is 4 or
5 dry and 8 or 4 moist, and chroma is 4 or more. The A
horizon is sandy loam, loam, gravelly sandy loam, or gravelly
loam. Reaction in the A horizon ranges from slightly acid
to moderately alkaline.

In the B2t horizon hue is 5YR or 2.5YR, value is 3 to 6
dry and 3 or 4 moist, and chroma is 3 to 6. The B2t horizon
is heavy clay loam, clay, gravelly clay loam, or gravelly clay
that is less than 35 percent coarse fragments. Lime segrega-
tions and filaments are present in the Bca horizon, and a thin
lime coating is generally present on the upper surface of the
bedrock.



16 SOIL SURVEY

Bridge Series

The Bridge series consists of well-drained, calcareous
soils that are moderately deep over unconsolidated ash
or tuff. These soils are on gently sloping to moderately
steep old fans, terraces, and benches that are dissected
by numerous long drainageways. Slopes range from 0
to 30 percent but are dominantly 0 to 25 percent. Eleva-
tion ranges from 3,500 to 4,000 feet. The vegetation is
grass and some semidesert shrubs. Annual precipita-
tion is about 12 inches. The average annual air tem-
perature is about 60° F, and the frost-free period is
185 to 220 days.

In a representative profile the surface layer is pale-
brown gravelly loam about 3 inches thick. The under-
lying layer is very pale brown sandy clay loam and
brown gravelly loam about 27 inches thick. It is under-
lain by pinkish-gray weathered tuff or ash.

Permeability is moderate. Available water capacity
is moderate, and the effective rooting depth is 20 to 40
inches.

These soils are used mainly for range, wildlife habi-
itat, and watershed catchment areas.

Representative profile of Bridge gravelly loam that
has 8 to 15 percent slopes, in an area of Bridge gravelly
loam, 0 to 25 percent slopes, 0.4 mile N. and 0.5 mile
E. of the SW. corner, sec. 31, T. 13 N., R. 4 W.:

Al—0 to 3 inches, pale-brown (10YR 6/3) gravelly loam,
yellowish brown (10YR 5/4) when moist; weak, fine,
granular structure; soft when dry, friable when
moist, slightly sticky and plastic when wet; common
fine and very fine roots; many interstitial pores;
violently effervescent; moderately alkaline; clear,
smooth boundary.

C1—38 to 14 inches, very pale brown (10YR 7/3) sandy clay
loam, yellowish brown (10YR 5/4) when moist;
massive; slightly hard when dry, friable when moist,
slightly sticky and plastic when wet; many fine and
very fine roots; many very fine tubular pores; vio-
lently effervescent; moderately alkaline; gradual,
smooth boundary.

C2ca—14 to 30 inches, brown (7.5YR 5/4) gravelly loam,
strong brown (7.5YR 5/6) when moist; massive;
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common fine roots;
few very fine tubular pores; violently effervescent;
common fine and medium, white (10YR 8/1) lime
mottles; moderately alkaline; clear, wavy boundary.

C3—30 to 50 inches, pinkish-gray (7.5YR %/2) unconsoli-
dated tuff, light brown (7.5YR 6/4) and brown
(7.5YR 5/4) when moist; violently effervescent;
moderately alkaline.

Depth to underlying unconsolidated ash or tuffaceous mate-
rial ranges from 20 to 38 inches. Some places are slightly
effervescent to violently effervescent in the A horizon and
are strongly effervescent to violently effervescent in the
C horizon.

In the A horizon hue is 10YR or 7.5YR, value is 5 to 7
dry and 3 to 5 moist, and chroma is 2 to 4. The A horizon
is gravelly loam or gravelly sandy loam.

In the C horizon hue is 10YR or 7.5YR, value is 5 to 8
dry and 4 to 6 moist, and chroma is 2 to 6. The C horizon
ranges from heavy sandy loam to loam, light clay loam,
ankc)ibllight sandy clay loam, and is modified by gravel or
cobbles.

Bridge gravelly loam, 0 to 25 percent slopes (BrD).—
This soil is on fans, old terraces, or benches that are
dissected by numerous long drainageways and short
gide drainageways.

Included with this soil in mapping are small areas
of Continental gravelly loam on the fan tops and lower
side slopes. Also included are coarse-textured alluvial
soils in the drainageways.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Loam Hills range site, 8 to 12-inch precipitation zone;
wildlife group 4.

Brolliar Series

The Brolliar series consists of well-drained, moder-
ately deep soils that are underlain by basalt. These
soils formed in material that weathered from basalt,
ash, and cinders. They are on nearly level to hilly
uplands and mesas. Slopes range from 0 to 30 per-
cent. Elevation ranges from 6,500 to 7,600 feet. The
vegetation is mixed conifers and an understory of
grasses. Annual precipitation is 18 to 22 inches. The
average annual air temperature is about 44° F., and
the frost-free period is 120 to 175 days.

In a representative profile the surface layer is dark
grayish-brown very stony silt loam over dark-gray
silt loam about 8 inches thick. The subsoil is dark
grayish-brown, brown, and pale-brown gravelly clay
and gravelly clay loam about 27 inches thick. It is
underlain by dark-gray, dense basalt.

Permeability is slow. Available water capacity is
low to moderate, and the effective rooting depth is 24
to 40 inches.

These soils are used mainly for trees, range, wildlife
habitat, and watershed catchment areas.

Representative profile of Brolliar very stony silt
loam, 0 to 15 percent slopes, NW14NW14 sec. 26, T.
17N, R.TW.:

01—2 inches to 0, partly decomposed pine needles; medium
acid.

A11—0 to 38 inches, dark grayish-brown (10YR 4/2) very
stony silt loam, very dark brown (10YR 2/2) when
moist; weak, thin, platy structure parting to mod-
erate, fine, granular; slightly hard when dry, fri-
able when moist, slightly sticky and slightly plastic
when wet; common very fine and fine roots; many
micro pores and very fine interstitial pores; neutral;
clear, smooth boundary.

A12—3 to 8 inches, dark-gray (10YR 4/1) silt loam, very
dark brown (10YR 2/2) when moist; weak, fine,
subangular blocky structure; slightly hard when
dry, friable when moist, slightly sticky and plastic
when wet; common very fine, fine and medium roots;
common micro pores and very fine interstitial pores,
and few very fine tubular pores; common medium
gravel; neutral; clear, wavy boundary.

B1—8 to 15 inches, dark grayish-brown (10YR 4/2) gravelly
clay loam, very dark brown (10YR 2/2) when.
moist; weak, fine and medium, subangular blocky
structure; hard when dry, friable when moist, sticky
and plastic when wet; many fine, medium, and
coarse roots; common micro pores and very fine
interstitial pores; neutral; abrupt, wavy boundary.

B2t—15 to 23 inches, brown (10YR 5/3) gravelly clay, dark
brown (10YR 3/3) when moist; moderate, coarse,
subangular blocky structure; very hard when dry,
firm when moist, sticky and plastic when wet; few
medium and coarse roots; common micro pores and
very fine interstitial pores; many moderately thick
clay films on ped faces and in pores; common
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medium slickensides; neutral; abrupt, wavy bound-

ary.

B3t—25 to 35 inches, pale-brown (10YR 6/3) gravelly clay
loam, brown (7.5YR 5/)4 when moist; massive
parting to moderate, fine, subangular blocky struc-
ture; very hard when dry, friable when moist,
slightly sticky and plastic when wet; very few fine
roots; few micro pores and very fine interstitial
pores; common thin clay films on ped faces; neu-
tral; abrupt, irregular boundary.

R—35 to 37 inches, dark-gray (7.5YR 4/0), extremely hard,
dense basalt.

Depth to basalt bedrock ranges from 24 to 40 inches. In
the A horizon hue ranges from 10YR to 7.5YR, value from
3 to 5 dry and 2 to 3 moist, and chroma from 1 to 3. The A
horizon ranges from loam to silt loam, clay loam, and silty
clay loam, and is cobbly and stony in places.

In the B2t horizon hue ranges from 5YR to 10YR, value
from 3 to 5 dry and 2 to 8 moist, and chroma from 2 to 4.
The B2t horizon ranges from heavy clay loam to clay and
silty clay and is gravelly in places.

Brolliar very stony silt loam, 0 to 15 percent slopes
(BsC).—This soil is on uplands. It has the profile described
as representative of the series.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of similar
soils that are 40 to 72 inches deep over basalt. Also
included, and making up about 5 percent of the acre-
age, are areas of rock outcrops and Cabezon very stony
clay loam.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for trees, range, wildlife habitat,
and watershed catchment areas. Capability unit VIs-2;
timber group 2; wildlife group 10.

Brolliar very stony silt loam, 15 to 30 percent slopes
(BsD).—This soil is on hilly parts of uplands and mesa
tops adjacent to drainageways. Included in mapping,
and making up about 5 percent of the acreage, are
areas of Cabezon very stony clay loam and rock out-
crop.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for trees, range, wildlife habitat,
and watershed catchment areas. Capability unit VIs-2;
timber group 2; wildlife group 10.

Cabezon Series

The Cabezon series consists of well-drained, shallow
soils that are underlain by basalt. These soils formed
in material weathered from basalt, ash, and cinders.
They are in areag where there are nearly level plains
to very steep hills. Slopes range from 0 to 60 percent.
Elevation ranges from 4,800 to 7,600 feet. The vegeta-
tion is juniper and grass. In some areas oak brush
is present at higher elevations. Annual precipitation is
12 to 18 inches. The average annual air temperature
ils 45° to 58° F, and the frost-free period is 118 to 210

ays.

In a representative profile the surface layer is
grayish-brown very stony loam about 1 inch thick.
The subsoil is dark-brown cobbly clay loam and clay
about 11 inches thick. It is underlain by dark-gray
fractured basalt that has lime coatings. Content of
coarse fragments ranges from a few to 35 percent
cobblestones and stones.

Permeability is slow. Available water capacity is
low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for range, wildlife
habitat, and watershed catchment areas.

Representative profile of Cabezon very stony clay
loam, 5 to 25 percent slopes, from an area of Cabezon-
Springerville complex, 5 to 25 percent slopes, 0.12 mile
W. and 0.12 mile N. of the SE. corner, sec. 7, T. 21 N.,
R.9W.:

A1—0 to 1 inch, grayish-brown (10YR 5/2) very stony loam,
very dark grayish brown (10YR 8/2) when moist;
moderate, very fine, granular structure; soft when
dry, friable when moist, sticky and slightly plastic
when wet; common very fine and fine roots; many
interstitial pores and fine tubular pores; mildly
alkaline; abrupt, smooth boundary.

Blt—1 to 5 inches, dark-brown (7.5YR 3/2) when dry and
moist, cobbly clay loam; moderate, medium, sub-
angular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet:
many very fine and fine roots; many interstitial
pores and common fine tubular pores; mildy alka-
line; abrupt, wavy boundary.

B2t—5 to 12 inches, dark-brown (7.5YR 3/2) and (7.5YR
4/4) when dry and moist, cobbly clay; weak, fine,
prismatic structure parting to moderate, medium,
subangular blocky; very hard when dry, firm when
moist, sticky and plastic when wet; common fine
and medium roots; common fine tubular pores;
many moderately thick clay films on ped faces;
mildly alkaline; abrupt, wavy boundary.

R—12 to 24 inches, dark-gray (5YR 4/1) fractured basalt;
flecked with yellowish red (YR 5/6); few lime
coatings.

Depth to the extremely hard basalt ranges from 7 to 20
inches. In the A1l horizon hue is 10YR to 5YR, value is 4
and 5 dry, and chroma is less than 4. The A horizon is very
stony loam, gravelly loam, cobbly loam, gravelly or cobbly
silt loam, and gravelly or cobbly clay loam. In the B2t
horizon hue is 5YR or 7.5YR. The B2t horizon is clay or
heavy clay loam modified by gravel, cobblestones, or stones.

Cabezon-Springerville complex, 5 to 25 percent slopes
(CaD).—This complex is about 60 percent Cabezon very
stony clay loam and about 30 percent Springerville
cobbly clay. The Cabezon soil is also very rocky. These
soils are in an intricate pattern on moderately sloping
to moderately steep ridges, hills, and breaks. The Cabe-
zon soil has the profile described as representative of
the series. It is strongly sloping and moderately steep.
The Springerville soil has gentler slopes and is less
rocky.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of Thunder-
bird cobbly clay loam, Cross gravelly clay loam, and
Venezia gravelly loam. The included Venezia soil is
on the ridgetops and steeper breaks, and the Thunder-
bird and Cross soils are scattered throughout.

Runoff is medium on these soils. The hazard of
erosion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Cabezon part in Clay Loam Hills range
site, 12- to 16-inch precipitation zone; Springerville
part in Clay Upland range site, 12- to 16-inch precipita-
tion zone. Cabezon part in wildlife group 5; Springer-
ville part in wildlife group 9.
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Cabezon-Springerville cobbly complex, 5 to 15 percent
slopes (CbC).—This complex is about 60 percent Cabezon
cobbly clay loam that has slopes of 8 to 15 percent and
about 30 percent Springerville cobbly clay that has
slopes of 5 to 8 percent. These soils are in an intricate
pattern. The Cabezon soil is on higher and steeper side
slopes, and the Springerville soil is moderately sloping.
Included in mapping, and making up about 10 percent
of the acreage, are scattered small areas of Cross and
Thunderbird gravelly clay loams and Venezia gravelly
loam.

Runoff is medium on these soils. The hazard of
erosion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIe—1. Cabezon part in Clay Loam Hills range
site, 12- to 16-inch precipitation zone; Springerville
part in Clay Upland range site, 12- to 16-inch precipita-
tion zone. Cabezon part in wildlife group 5; Springer-
ville part in wildlife group 9.

Cabezon-Thunderbird complex, 5 to 15 percent slopes
(CdC).—This complex is about 60 percent Cabezon very
stony clay loam that has slopes of 5 to 15 percent
and about 30 percent Thunderbird gravelly clay loam
that has slopes of 5 to 8 percent. These soils are in an
intricate pattern on moderately sloping to strongly
sloping basalt plains. The Cabezon soil is on slightly
higher lying areas and includes some rock outcrops.
Included in mapping, and making up about 10 percent
of the acreage, are small areas of Springerville cobbly
clay that are gently sloping and areas of Lynx clay
loam in drainageways.

Runoff is medium on these soils. The hazard of
erosion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Cabezon part in Clay Loam Hills range
site, 12- to 16-inch precipitation zone; Thunderbird
part in Clay Loam Upland range site, 12- to 16-inch
precipitation zone. Cabezon part in wildlife group 5;
Thunderbird part in wildlife group 10.

Cabezon soils, 8 to 45 percent slopes (CeE).—These
soils are on basalt hills and mountains. Surface layers
are gravelly, cobbly, or very stony clay loam and
include some areas of rock outcrops. Included in map-
ping, and making up about 10 percent of the acreage,
are areas of Venezia gravelly loam and Cross, Thunder-
bird, and Springerville gravelly clay loams. The Vene-
zia soils are on ridgetops and steeper breaks, and the
other soils have slopes of 8 to 15 percent.

Runoff is medium on these soils. The hazard of
erosion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Clay Loam Hills range site, 12- to 16-inch precipita-
tion zone; wildlife group 5.

Cave Series

The Cave series consists of well-drained soils that
are shallow and very shallow to an indurated lime-
cemented pan. These soils formed in mixed alluvium
that weathered from a wide variety of rocks such as

granite, basalt, limestone, sandstone, and schist. They
are nearly level to moderately steep on alluvial fans
and plains. Slopes range from 2 to 15 percent. Eleva-
tion ranges from 2,000 to 4,000 feet. The vegetation
is desert shrubs, cactuses, grass, and annuals. Annual
precipitation is 8 to 12 inches. The average annual air
temperature is 59° to 68° F, and the frost-free period
is 180 to 230 days.

In a representative profile the surface layer and
underlying layer are brown gravelly sandy loam about
11 inches thick. This is underlain by an indurated lime-
cemented pan. The pan has a thin troweled surface.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is 4 to 20 inches.

These soils are used mainly for seasonal grazing,
wildlife habitat, mining, and watershed catchment

.areas.

Representative profile of Cave gravelly sandy loam,
2 to 15 percent glopes, 0.65 mile S. and 0.35 mile W.
of the NE. corner, sec. 18, T. 9 N,, R. 4 W.:

Al1—0 to 4 inches, brown (10YR 5/3) gravelly sandy loam,
dark brown (10YR 4/3) when moist; weak, medium,
platy structure; slightly hard when dry, very friable
when moist, slightly sticky and plastic when wet;
common fine and very fine roots; many fine inter-
stitial pores; thin layer of gravel and lime frag-
ments on surface; strongly effervescent; mildly
alkaline; abrupt, smooth boundary.

Cl1—4 to 11 inches, brown (10YR 5/3) gravelly sandy loam,
dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; common fine
and very fine roots; many fine interstitial pores;
common fine to coarse; white (10YR 8/2) lime
mottles and hard lime masses; strongly effer-
vescent; moderately alkaline; abrupt, smooth bound

ary.

C2cam—11 to 23 inches, pinkish-gray (7.5YR 7/2) indurated
lime cemented pan that has a thin (1/8-inch),
troweled surface layer, pinkish gray (7.5YR 7/2)
when moist; massive; violently effervescent; mod-
erately alkaline.

Depth to the indurated lime-cemented pan ranges from
4 to 20 inches. In the A horizon hue is 10YR or 7.5YR,
value is 5 to 7 dry and 3 or 4 moist, and chroma is 3 or 4.
The A horizon is gravelly sandy loam or gravelly loam.
Several horizontal indurated lime-cemented pans that have
strata of soil material between them are common.

Cave gravelly sandy loam, 2 to 15 percent slopes
{CgC).—This soil is on alluvial fans that are dissected by
numerous shallow drainageways. It has the profile
described as representative of the series.

Included with this soil in mapping, and making up
about 5 percent of the acreage, are areas of Anthony
gravelly sandy loam in the drainageways. Also included
are areas of Cave soils that have slopes of 5 to 30
percent.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, mining,
and watershed catchment areas. Capability unit VIIe-
1; Caliche Upland range site, 8- to 12-inch precipitation
zone; wildlife group 3.

Cave-Continental gravelly sandy loams, 2 to 30 per-
cent slopes (CID}.—This complex is about 55 percent
Cave gravelly sandy loam and 35 percent Continental
gravelly sandy loam. These soils are in an intricate
pattern on gently sloping to moderately steep alluvial
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fans. The Continental soil is on ridgetops and has more
gentle slopes.

Included with these so0ils in mapping are areas of
cobbly Cave soils and exposures of tuff or agglomerate
along steep drainageways. Also included are areas of
Anthony gravelly sandy loam in the drainageways.
These included soils make up about 10 percent of the
acreage.

Runoff is medium on these soils. The hazard of
erosion is moderate.

These soils are used for range, wildlife habitat,
mining, and watershed catchment areas. Both parts
in capability unit VIIle-1. Cave part in Caliche Upland
range site, 8- to 12-inch precipitation zone; Continental
part in Loam Upland range site, 8- to 12-inch precipita-
tion zone. Cave part in wildlife group 3; Continental
part in wildlife group 2.

Cellar Series

The Cellar series consists of well-drained soils that
are shallow and very shallow over granite. These soils
are on gently sloping to steep granite hills and moun-
tains. Slopes range from 2 to 60 percent. Elevation
ranges from 2,000 to 4,500 feet. The vegetation is
desert shrubs and cactuses and an understory of grass.
Annual precipitation is 8 to 12 inches. The average
annual air temperature is 57° to 69° F, and the frost-
free period is 180 to 270 days.

In a representative profile the surface layer is pale-
brown very stony sandy loam about 1 inch thick. The
underlying layer is brown very gravelly loam about 7
inches thick. It is underlain by granite that is weath-
ered or fractured in places.

Permeability is moderately rapid. Available water
capacity is low, and the effective rooting depth is less
than 20 inches.

These s0ils are used mainly for seasonal range, wild-
life habitat, mining, and watershed catchment areas.

Representative profile of Cellar very stony sandy
loam in an area of Cellar very gravelly sandy loam, 8
to 30 percent slopes, near Merritt Pass, approximately
0.4 mile NW, of the SE. corner, sec. 8, T.7N.,R.2 W.:

A1—0 to 1 inch, pale-brown (10YR 6/3) very stony sandy
loam, brown (10YR 4/3) when moist; weak, thin
and medium, platy structure; slightly hard when
dry, friable when moist, nonsticky and slightly
plastic when wet; common very fine roots; few fine
tubular pores and common fine interstitial pores;
moderately alkaline; abrupt, smooth boundary.

C—1 to 8 inches, brown (7.5YR 5/4) very gravelly heavy
loam, dark brown (7.5YR 4/4) when moist; weak,
ﬁqe, subangular blocky structure; hard when dry,
friable when moist, slightly sticky and slightly
plastic when wet; many very fine and fine roots:
common fine tubular pores and many fine inter-
stitial pores; moderately alkaline; abrupt, irregu-
lar boundary.

R—8 to 9 inches, white (N 8/0) granite, stained with few
thin yellowish-red (5YR 4/6) coatings; noneffer-
vescent to slightly effervescent in spots.

Depth to granite ranges from 4 to 15 inches but is gen-
erally about 8 inches. The soils range from noneffervescent
to strongly effervescent and in reaction from neutral to
moderately alkaline. Content of coarse fragments averages
more than 50 percent.

In the A horizon hue is 10YR or 7.5YR, value is 5 or 6
dry and 3 or 4 moist, and chroma is 8 or 4. The A horizon

is gravelly or very gravelly sandy loam, cobbly or very
cobbly sandy loam, very stony sandy loam, or gravelly
loamy sand.

In the C horizon hue is 7.5YR or 10YR, value is 4 to 6
dry and 3 or 4 moist, and chroma is 4 to 6. The C horizon
ranges from very gravelly sandy loam or very gravelly
Feavy loam to cobbly or very cobbly and very stony sandy
oam.

Cellar very gravelly sandy loam, 8 to 30 percent slopes
(CmD).—This soil is on granite or schist hills that are
dissected by a few long extended drainageways and
numerous short drainageways. The profile described
as representative of the series is in an area of this soil.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are small areas of a
clayey soil that is shallow over schist, and some very
rocky and cobbly Cellar soils. Also included, and mak-
ing up about 20 percent of the acreage, are areas of
Cellar very gravelly sandy loam that has 30 to 60 per-
cent slopes.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for seasonal range, wildlife habitat,
mining, and watershed catchment areas. Capability
unit VIIs-1; Loam Hills range site, 8- to 12-inch pre-
cipitation zone; wildlife group 4.

Cellar very rocky sandy loam, 2 to 15 percent slopes
(CnC).—This soil is on low granite hills that are dissected
by numerous short drainageways. It has a profile
gimilar to the one described as representative of the
series, but it is gently sloping to strongly sloping, and
rock outerops make up about 20 percent of the acreage.
Included in mapping, and making up about 10 percent
of the acreage, are areas of Chiricahua gravelly sandy
loam that has 2 to 8 percent slopes.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for seasonal grazing, wildlife
habitat, mining, and watershed catchment areas. Capa-
bility unit VIIs-1; Loam Hills range site, 8- to 12-inch
precipitation zone; wildlife group 4.

Cellar very rocky sandy loam, 15 to 60 percent slopes
(CnF).—This soil is on hills and mountains that are
dissected by numerous short drainageways. It has a
profile similar to the one described as representative
of the series, but the surface has numerous rock out-
crops. These outcrops make up about 20 percent of
the acreage. Included in mapping, and making up about
10 percent of the acreage, are areas of Chiricahua
gravelly sandy loam that has 15 to 30 percent slopes.

Runoff is medium to rapid on this soil. The hazard of
erosion is moderate to high.

This soil is used for seasonal grazing, wildlife
habitat, mining, and watershed catchment areas. Capa-
bility unit VIIs-1; Loam Hills range site, 8- to 12-inch
precipitation zone; wildlife group 4.

Cellar-Chiricahua complex, 8 to 30 percent slopes
(CoD).—This complex is about 60 percent Cellar gravelly
and very stony sandy loams that have slopes of 8 to
30 percent and about 25 percent Chiricahua gravelly
and very stony sandy loams that have slopes of 8 to
15 percent. One of the Chiricahua soils has the profile
described as representative of the Chiricahua series.

Included with these soils in mapping, and making up
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about 15 percent of the acreage, are scattered areas of
very rocky and extremely rocky Cellar soils and Con-
tinental and Whitlock gravelly sandy loams,

Runoff is medium on these soils. The hazard of
erosion is moderate.

These soils are used for range, wildlife habitat, min-
ing, and watershed catchment areas. Capability unit
VIis-1; Loam Hills range site, 8- to 12-inch precipita-
tion zone; wildlife group 4.

Cellar soils, 20 to 60 percent slopes (Crf}.—These soils
are on granite hills and mountains. They have a profile
similar to the one described as representative of the
series, but they have an extremely rocky or gravelly
sandy loam surface layer and steep slopes. Approxi-
mately 75 percent of these soils have slopes of 30
percent or more. A few long drainageways and numer-
ous short drainageways dissect the areas. Included in
mapping, and making up about 5 percent of the acre-
age, are areas of Chiricahua gravelly sandy loam that
has 8 to 15 percent slopes.

Runoff is medium on these soils. The hazard of
erosion is moderate to high.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas. Capa-
bility unit VIIs-1; Loam Hills range site, 8- to 12-inch
precipitation zone; wildlife group 4.

Chiricahua Series

The Chiricahua series consists of shallow, well-
drained, gravelly soils that formed in place in material
weathered from granite. These soils are in areas where
there are strongly sloping to moderately steep granite
hills. Slopes range from 8 to 30 percent. Elevation
ranges from 2,500 to 4,000 feet. The vegetation is
dominantly grass and some desert shrubs, cactuses,
and annuals. Annual precipitation is 8 to 12 inches.
The average annual air temperature is 57° to 67° F,
and the frost-free period is 170 to 280 days.

In a representative profile the surface layer is light-
brown gravelly sandy loam about 5 inches thick. The
subsoil is yellowish-red gravelly clay about 13 inches
thick. It is underlain by yellowish-brown, yellow, and
reddish-yellow weathered granite. Unweathered gran-
ite is at a depth of about 21 inches.

Permeability is slow. Available water capacity is
low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for seasonal grazing,
wildlife habitat, mining, and watershed catchment
areas.

Chiricahua soils in Yavapai County are mapped
only in a complex with Cellar soils,

Representative profile of Chiricahua gravelly sandy
Ioam that has 8 to 15 percent slopes, from an area of
Cellar-Chiricahua complex, 8 to 30 percent slopes, 2.1
miles W. and 0.6 mile N. of the NE. corner, sec. 27,
T.10 N, R. 6 W.:

Al1—0 to 5 inches, light-brown (7.5YR 6/4) gravelly sandy
loam, dark brown (7.5YR 4/4) when moist; mod-
erate, fine and medium, granular structure; slightly
hard when dry, very friable when moist, nonsticky

and slightly plastic when wet; common fine and
few very fine roots; few fine tubular pores and

many fine and very fine interstitial pores; slightly
acid; clear, smooth boundary.

B2t—5 to 18 inches, yellowish-red (5YR 5/6) and dark-red
(2.5YR 3/6) gravelly clay, yellowish red (5YR 4/6)
and dark red (2.5YR 38/6) when moist; moderate,
fine and medium, subangular blocky structure; hard
when dry, friable when moist, sticky and plastic
when wet; few fine roots; many fine interstitial
pores and few fine tubular pores; common mod-
erately thick clay films on ped faces and in pores;
mildly alkaline; clear, irregular boundary.

C—18 to 21 inches, yellowish-brown (10YR 5/4), yellow
(10YR 7/6), and reddish-yellow (7.5YR 6/6)
weathered granite (grus), reddish yellow (7.5YR
6/6) and strong brown (7.5YR 5/8) when moist;
massive; very hard when dry; few moderately thick
clay films on rock faces; neutral.

R—21 to 24 inches, unweathered granite.

Thickness of the solum and depth to weathered granite
range from 10 to 20 inches, but average about 16 inches.
Depth to unweathered bedrock ranges from 20 to 30 inches.

In the A horizon hue is 7.5YR to 2.5YR, value is 4 to 6
dry and 3 or 4 moist, and chroma is 2 to 4. The A horizon
is gravelly sandy loam or very stony sandy loam. Reaction
of the A horizon ranges from medium acid to slightly acid.

In the B2t horizon hue is 7.5YR to 2.5YR but is domi-
nantly 5YR, value is 8 to 5 dry and 3 or 4 moist, and
chroma is 3 to 6. The B2t horizon ranges from heavy clay
loam to gravelly clay loam, gravelly clay, or clay. Reaction
of the B horizon ranges from slightly acid to mildly alkaline.

Continental Series

The Continental series consists of deep, well-drained
soils that have a zone of lime accumulation at a
moderate depth. These soils formed in mixed alluvium
weathered from granite and basic igneous rock. They
are on gently sloping to moderately steep fans and
valley slopes. Slopes range from 2 to 30 percent but
are dominantly 2 to 15 percent. Elevation ranges from
2,000 to 4,500 feet. The vegetation is dominantly grass
along with some desert shrubs and cactuses. Annual
precipitation is 8 to 12 inches. The average annual
air temperature is 57° to 67° F, and the frost-free
period is 170 to 230 days.

In a representative profile the surface layer is brown
gravelly sandy loam about 3 inches thick. The subsoil
is dark-brown clay loam, yellowish-red and brown clay,
and light-brown clay loam about 24 inches thick. The
substratum is white gravelly sandy loam that is weakly
cemented (fig. 4).

Permeability is slow. Available water capacity is
moderate to high, and the effective rooting depth is 60
inches or more.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas. A
very limited acreage, north of Date Creek, is irrigated
for orchards. The area in and north of Congress
Junction has been subdivided for use as homesites.

Representative profile of Continental gravelly sandy
loam, 2 to 15 percent slopes, 1 mile W. and 0.2 mile
N. of the NE. corner, sec. 27, T. 10 N., R. 6 W.:

Al1—0 to 3 inches, brown (7.5YR 5/4) gravelly sandy loam,
dark brown (7.5YR 4/4) when moist; weak, thin,
platy structure parting to moderate, fine and
medium, granular; slightly hard when dry, very
friable when moist, nonsticky and nonplastic when
wet; many very fine and few fine roots; common

fine and very fine interstitial pores; neutral; clear,
smooth boundary.
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Figure 4.—Typical profile of Continental gravelly sandy loam
that has a thin surface layer, a subsoil having prismatic and
blocky structure, and an accumulation of lime in the lower part

of the subsoil and upper part of the underlying material.

Bl1t—3 to 8 inches, dark-brown (7.5YR 4/4) clay loam,
reddish brown (5§YR 4/4) when moist; weak, fine,
subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; many
very fine and few fine roots; few fine tubular pores
and common fine interstitial pores; common thin
clay films on ped faces and in pores; mildly alka-
line; clear, smooth boundary.

B21t—8 to 15 inches, yellowish-red (5YR 4/6) light clay,
yellowish red (5YR 4/6) when moist; moderate,
fine and medium, prismatic structure parting
to moderate, medium, subangular blocky; very hard
when dry, firm when moist, sticky and plastic when
wet; common very fine and few fine roots; few fine
tubular pores and common fine interstitial pores;
many thin clay films on ped faces and in pores;
mildly alkaline; clear, wavy boundary.

B22t—15 to 21 inches, brown (7.5YR 5/4) clay, dark brown
(7T.5YR 4/4) when moist; weak, fine, prismatic
structure parting to moderate, medium, subangular
blocky; very hard when dry, firm when moist,
sticky and plastic. when wet; common very fine
roots; few fine tubular pores and common fine
interstitial pores; common thin clay films on ped
faces and in pores; noneffervescent to slightly
effervescent; moderately alkaline; gradual, wavy
boundary.

B3ca—21 to 27 inches, light-brown (7.5YR 6/4) clay loam,
dark brown (7.5YR 4/4) when moist; massive; very
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common very fine
roots; few fine tubular pores and few fine interstitial
pores; violently effervescent; many fine and med-
ium, pinkish-white (7.5YR 8/2) lime mottles, fila-
ments, and coatings, pinkish gray (7.5YR 7/2)
when moist; moderately alkaline; abrupt, wavy
boundary.

IICca—27 to b6 inches, white (10YR 8/1) weakly lime-
cemented gravelly sandy loam; many, medium and
large, distinct pink (7.5YR 7/4) mottles; light gray
(LOYR 7/1) when moist; massive; very hard when
dry, friable when moist, nonsticky and nonplastic
when wet; very few very fine roots; common fine
tubular pores and common very fine interstitial
pores; violently effervescent; moderately alkaline.

The solum ranges from 26 to 50 inches or more in thick-
ness. The content of coarse fragments ranges from a few
pebbles or cobblestones to about 30 percent gravel, cobble-
stones, or stones by volume.

In the A horizon hue is 7.6YR to 5YR, value is 4 or 5 dry
and 38 or 4 moist, and chroma is 3 or 4. The A horizon is
gravelly sandy loam, gravelly sandy clay loam, or very
stony sandy loam. In the B2t horizon hue is 2.5YR to 7.5YR,
value is 3 to 5 dry and 8 or 4 moist, and chroma is 4 to 6.
The B2t horizon is heavy clay loam, gravelly clay loam,
clay, or gravelly clay. Cementation in the B3 or Cca hori-
zons is weak and discontinuous.

Continental gravelly sandy loam, 2 to 15 percent
slopes (CsC).—This soil is on alluvial fans that are
dissected by numerous shallow drainageways. It has
the profile described as representative of the series.

Included with this soil in mapping, and making up
about 15 percent of the acreage, are small scattered
areas of Whitlock, Latene, and Anthony gravelly sandy
loams. The Whitlock and Latene soils are on the fans
and the Anthony soils is in the drainageways.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used mainly for seasonal grazing, wild-
life habitat, and watershed catchment areas. A limited
acreage is used for orchards and small areas have
been subdivided for use as homesites. Capability unit
VIIe-1; Loam Upland range site, 8- to 12-inch precipi-
tation zone; wildlife group 2.

Continental-Cave gravelly sandy loams, 8 to 30 per-
cent slopes (CtD).—This complex is about 55 percent
Continental gravelly sandy loam and 35 percent Cave
gravelly sandy loam. These soils are in an intricate
pattern on strongly sloping to moderately steep allu-
vial fans that are dissected by numerous long drain-
ageways. The Cave soil generally is on ridgetops and
side slopes, and Continental soil is throughout the areas.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of cobbly
and very stony Continental soils and outcrops of tuff
or agglomerate along the steep drainageways.

Runoff is medium on these soils, The hazard of
erosion is moderate.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas. Both
parts in capability unit VIIe-1. Continental part in
Loam Upland range site, 8- to 12-inch precipitation
zone; Cave part in Caliche Upland range site, 8- to
12-inch precipitation zone. Continental part in wildlife
group 2; Cave part in wildlife group 3.

Continental-Whitlock gravelly sandy loams, 2 to 15
percent slopes (CuC).—This complex is about 50 percent
Continental gravelly sandy loam that has slopes of 2
to 8 percent and 35 percent Whitlock gravelly sandy
loam that has slopes of 2 to 15 percent. These soils are
in an intricate pattern on gently sloping to strongly
sloping alluvial fans that are dissected by many smal],
shallow drainageways.
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Included with these soils in mapping, and making up
about 15 percent of the acreage, are small areas of
Mohave sandy loam on nearly level or depressional
areas and narrow areas of Anthony gravelly sandy
loam in the drainageways.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas. Capa-
bility unit VIIe-1; Loam Upland range site, 8- to 12-
inch precipitation zone; wildlife group 2.

Continental-Loamy alluvial land association, sloping
(CvB).~—This association is about 60 percent Continental
gravelly sandy loam that has slopes of 0 to 8 percent
and 30 percent Loamy alluvial land. These nearly level
to moderately sloping or sloping soils are on fans that
are dissected by numerous shallow drainageways. The
Loamy alluvial land is adjacent to the shallow drain-
ageways.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are small areas of
Cave, Whitlock, and Tres Hermanos gravelly sandy
loams, and clayey alluvial soils.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used mainly for wildlife habitat and
watershed catchment areas and for limited grazing.
Continental part in capability unit VIIs-1; Loamy
alluvial land part in capability unit VIIw—1. Continental
part in Loam Upland range site, 8- to 12-inch precipita-
tion zone; Loamy alluvial land part in Loam Bottoms
range site, 8- to 12-inch precipitation zone. Continental
part in wildlife group 2; Loamy alluvial land part in
wildlife group 1.

Continental soils, 3 to 30 percent slopes (CwD).—These
soils are on alluvial fans adjacent to granite hills that
are dissected by numerous steep-sided drainageways.
The surface layer is gravelly sandy clay loam and very
stony sandy loam.

Included with these soils in mapping are small areas
of stony outwash on the upper part of the fans and
exposures of unconsolidated tuffaceous material along
the drainageways. Also included are small areas of
coarse-textured soils in the drainageways.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas. Capa-
bility unit VIIs-1; Loam Upland range site, 8- to 12-
inch precipitation zone; wildlife group 2.

Cordes Series

The Cordes series consists of deep, well-drained soils
that formed in recent alluvium weathered from various
sources. These so0ils are nearly level or gently sloping
on low alluvial fans, flood plains, or swales. Slopes
range from 2 to 5 percent. Elevation ranges from 4,000
to 5,600 feet. The vegetation is grass. Annual precipi-
tation is 12 to 16 inches. The average annual air tem-
perature is 50° to 57° F, and the frost-free period is
150 to 210 days.

In a representative profile the surface layer is
grayish-brown sandy loam about 3 inches thick. The
next layer is brown sandy loam about 31 inches thick.
The underlying material, extending to a depth of 60
inches or more, is light-brown loamy sand.

Permeability is moderately rapid. Available water
capacity is moderate, and the effective rooting depth is
more than 60 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas. Limited areas
are irrigated and cultivated where adequate water is
available.

Representative profile of Cordes sandy loam, 0.5 mile
E. of the SW. corner, sec. 3, T. 15 N,, R. 2 W.:

A11—0 to 8 inches, grayish-brown (10YR 5/2) sandy loam,
dark brown (10YR 3/3) when moist; weak, fine,
granular structure; slightly hard when dry, friable
when moist, nonsticky and nonplastic when wet;
many very fine and fine roots; many very fine
tubular pores; mildly alkaline; abrupt, smooth
boundary.

A12—3 to 34 inches, brown (7.5YR 5/2) sandy loam, dark
brown (7.5YR 3/2) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common very fine
roots; common very fine tubular pores; moderately
alkaline; gradual, smooth boundary.

C—34 to 60 inches, light-brown (7.5YR 6/4) loamy sand,
dark brown (7.5YR 4/4) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet; few very fine
r?ﬁt?_; many fine interstitial pores; moderately
alkaline.

Depth to the C horizon ranges from 34 to 60 inches. Gravel
content ranges from a few pebbles to approximately 30
percent by volume. Thin strata of finer or coarser textured
materials are present in places.

In the A and C horizons hue is dominantly 7.5YR and
10YR. In the A horizon value is 4 or 5 dry. In the C horizon
value is 5 or 6 dry and 8 or 4 moist, and chroma is 2 to 4.
Few fine filaments of lime are present in some horizons.

Cordes sandy loam (Cx).—This nearly level to gently
sloping soil is on alluvial fans and in swales and
drainageways.

Included with this soil in mapping, and making up
about 5 percent of the acreage, are small areas of Wineg
sandy loam and a Cordes-like soil that is moderately
deep over very gravelly sand. Also included are areas
of gravelly coarse-textured soils in the drainageways.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Limited acreages are irri-
gated and used for cultivated crops. Capability unit
VIs-1; Loam Bottoms range site, 12- to 16-inch preci-
pitation zone; wildlife group 6.

Cordes Series, Red Variant

The Cordes series, red variant, consists of deep, well-
drained, moderately coarse textured, reddish soils that
formed in recent alluvial material weathered from
mixed sources. These soils are nearly level to gently
sloping on flood plains and alluvial fans. They are dis-
sected by a few long, deep gullies. Elevation ranges
from 4,000 to 5,500 feet. The vegetation is grass.
Annual precipitation is 12 to 16 inches. The average
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annual air temperature is 50° to 57° F, and the frost-
free period is 150 to 210 days.

In a representative profile the surface layer is
reddish-brown light fine sandy loam about 2 inches
thick. The underlying material is reddish-brown and
brown stratified fine sandy loam and sandy loam that
extends to a depth of 62 inches or more.

Permeability is moderately rapid. Available water
capacity is moderate, and the effective rooting depth
is more than 60 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas. Limited acreages
are irrigated and cultivated where adequate water is
available.

Representative profile of Cordes fine sandy loam,
red variant, approximately 300 feet W. of railroad to
Seligman, approximately 8 miles S. of Audley, NE14-
SW1 sec. 14, T.23 N,, R. T W.:

A1—0 to 2 inches, reddish-brown (5YR 6/3) light fine sandy
loam, dark reddish brown (5YR 3/4) when moist;
moderate, very fine, granular structure; loose when
dry, very friable when moist, nonsticky and non-
plastic when wet; few very fine roots; man¥ inter-
stitial pores; slightly effervescent; moderately alka-
line; clear, smooth boundary.

C1—2 to 10 inches, reddish-brown (56YR 4/4) sandy loam,
dark reddish brown (5YR 3/4) when moist; mas-
sive; hard when dry, very friable when moist,
slightly sticky and nonplastic when wet; many very
fine and fine roots; many interstitial pores and
few fine tubular pores; strongly effervescent; mod-
erately alkaline; clear, smooth boundary.

C2—10 to 34 inches, brown (7.5YR 5/4) fine sandy loam,
dark reddish brown (6YR 3/4) when moist; mas-
sive; hard when dry, very friable when moist,
slightly sticky and slightly plastic when wet; com-
mon very fine roots; many interstitial pores and
common very fine tubular pores; strongly effer-
vescent; few, fine, distinct lime mottles; moderately
alkaline; gradual, smooth boundary.

C3—34 to 62 inches, reddish-brown (5YR 4/4) sandy loam,
dark reddish brown (5YR 3/4) when moist; mas-
sive; hard when dry, very friable when moist;
slightly sticky and slightly plastic when wet;
strongly effervescent; few fine and medium lime
mottles and few yellowish-red (5YR 4/6) weathered
sandstone fragments; moderately alkaline.

Gravel content ranges from a few pebbles to approxi-
mately 20 percent by volume. Thin strata of finer or coarser
textured material are present in places. In the A and C
horizons hue is dominantly 5YR but ranges to 7.5YR dry.
In the A horizon value is 5 or 6 dry and 8 moist, and chroma
is 3 to 6. In the C horizon value is 4 or 5 dry and 3 or 4
moist, and chroma is 4 to 6.

Cordes fine sandy loam, red variant (Cy).—This nearly
lfevel to gently sloping soil is on flood plains and alluvial
ans,
Included with this soil in mapping are small areas of
a goil similar to the Cordes, red variant soil, but that is
moderately deep over very gravelly sand. Also included
are coarse-textured gravelly soils in drainageways.
These included soils make up about 2 percent of the
acreage,
Runoff is slow on this soil. The hazard of erosion is
slight.
This soil is used for range, wildlife habitat, and
watershed catchment areas. Limited acreages are
irrigated and are used for cultivated crops. Capability

unit VIs-1; Loam Bottoms range site, 12- to 16-inch
precipitation zone; wildlife group 6.

Cross Series

The Cross series consists of well-drained soils that
are shallow or very shallow over bedrock. These soils
formed in place in material weathered from basalt.
They are in areas where there are nearly level to roll-
ing hills and plains. Slopes range from 2 to 15 percent.
Elevation ranges from 4,500 to 6,000 feet. The vegeta-
tion is dominantly grass. Annual precipitation is about
11 inches. The average annual air temperature is 50°
to 53° F, and the frost-free period is 140 to 160 days.

In a representative profile the surface layer is dark
grayish-brown gravelly clay loam about 8 inches thick.
The subsoil is dark grayish-brown clay about 11 inches
thick. It is underlain by a thin, weakly lime-cemented
layer about 5 inches thick. Basalt is at a depth of about
19 inches.

Permeability is slow. Available water capacity is
low, and the effective rooting depth is 10 to 20 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Cross gravelly clay loam,
2 to 15 percent slopes, from an area of Cross, Cabezon,
and Apache soils, 2 to 15 percent slopes, 0.2 mile N.
and 0.3 mile E. of the SW. corner, sec. 34, T. 23 N,,
R. 5 W.:

Al1—0 to 3 inches, dark grayish-brown (10YR 4/2) gravelly
clay loam, dark brown (7.5YR 8/2) when moist;
strong, fine, granular structure; hard when dry,
friable when moist, sticky and plastic when wet;
many very fine and fine roots; many fine inter-
stitial pores; moderately alkaline; abrupt, smooth
boundary.

B2t—3 to 14 inches, dark grayish-brown (10YR 4/2) clay,
dark brown (7.5YR 3/2) when moist; moderate,
medium, subangular blocky structure; very hard
when dry, firm when moist, sticky and plastic
when wet; many very fine and fine roots; many
very fine tubular pores; many wmoderately thick
clay films on ped faces; common medium gravel;
moderately alkaline; clear, wavy boundary.

Cca—14 to 19 inches, white (N 8/0) weakly lime-cemented
basalt gravel and cobblestones that have a thin
(Y%-inch) laminar layer in places on the upper part,
pinkish white (7.5YR 8/2) when moist; massive;
common very fine roots; violently effervescent;
moderately alkaline; abrupt, wavy boundary.

R—19 to 22 inches, black (7.5YR N 2/0) and very dark
gray (N 3/0) basalt.

Depth to basalt ranges from 8 to 20 inches. Gravel con-
tent of the A horizon ranges from 10 to 30 percent by
volume and 5 to 10 percent of the surface is covered by
cobblestones and stones in places.

The A horizon has value of 4 or b dry and chroma of
2 or 3 dry or moist. The A horizon is clay loam or gravelly
clay loam. In the Bt horizon hue is 10YR to 5YR, value is
3 to b dry and 2 or 3 moist, and chroma is 2 or 3. The Bt
horizon is heavy clay loam or clay. The Cca horizon ranges
from weakly cemented to strongly cemented and is discon-
tinuous. In some places the Cca horizon tongues into frac-
tures in the basalt.

Cross, Cabezon, and Apache soils, 2 to 15 percent
slopes (CzC).—These soils are on basalt plains or hills.
They consist of about 45 percent Cross gravelly clay
loam and about 45 percent Cabezon gravelly clay loam
and Apache gravelly loam, although each soil may not
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be present in all delineations. The Apache soil has
slopes of 2 to 8 percent and the Cross and Cabezon goils
have slopes of 2 to 15 percent. Dominant slopes are
2 to 8 percent. The Cabezon soil has a profile similar
to the one described as representative of the series, but
the surface layer is gravelly clay loam.

Included with these soils in mapping are stony and
rocky areas, small areas of Springerville and Thunder-
bird cobbly clay loams, and a few areas of soils that
have slopes of 15 to 30 percent. These included areas
make up about 10 percent of the acreage.

Runoff is medium on these soils. The hazard of
erosion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. All parts in capability unit
Vle-1. Cross and Cabezon parts in Clay Loam Hills
range site, 12- to 16-inch precipitation zone; Apache
part in Limy Hills range site, 12- to 16-inch precipita-
tion zone. All parts in wildlife group 5.

Dandrea Series

The Dandrea series consists of moderately deep,
well-drained soils. These soils formed in place in mate-
rial weathered from schist or rhyolite bedrock. They
are in areas where there are rolling to very steep hills
and mountains. Slopes range from 15 to 60 percent.
Elevation ranges from 6,000 to 8,000 feet. The vegeta-
tion is a mixed stand of ponderosa pine, Gambel oak,
and Douglas-fir and an understory of grass. Annual
precipitation is 18 to 25 inches. The average annual air
temperature is about 43° F, and the frost-free period
is 120 to 150 days.

In a representative profile the surface layer is dark
grayish-brown gravelly loam about 7 inches thick. The
subsoil is reddish-yellow gravelly clay loam and brown
gravelly clay about 22 inches thick. It is underlain by
brown weathered schist that has tongues of gravelly
clay extending to a depth of 50 inches or more.

Permeability is slow. Available water capacity is
moderate, and the effective rooting depth is 20 to 40
inches.

These soils are used mainly for trees, range, wildlife
habitat, mining, and watershed catchment areas. Min-
ing is mainly for gold, silver, and copper. Limited areas
have been subdivided for use as summer homesites.

Representative profile of Dandrea gravelly loam, 20
to 60 percent slopes, 500 feet S. and 800 feet W. of the
NE. corner, sec. 33, T. 13 N, R. 2 W.:

O1—1 inch to 0, raw and decomposing pine and oak litter.

A11—0 to 3 inches, dark grayish-brown (10YR 4/2) gravelly
heavy loam, very dark grayish brown (10YR 3/2)
when moist; strong, fine and medium, granular
structure; soft when dry, friable when moist,
slightly sticky and plastic when wet; many very
fine roots; many micro pores and very fine inter-
stitial pores; neutral; clear, smooth boundary.

A12—3 to 7 inches, dark grayish-brown (10YR 4/2) gravelly
heavy loam, very dark brown (10YR 2/2} when
moist; moderate, fine, granular structure; slightly
hard when dry, friable when moist, sticky and
plastic when wet; many very fine and fine and

common medium roots; many micro pores and very
fine interstitial pores; neutral; clear, smooth bound-

ary.
B1t—7 to 12 inches, reddish-yellow (7.5YR 6/6) gravelly
clay loam, dark brown (7.5YR 4/4) when moist;

moderate, fine, subangular blocky structure; slightly
hard when dry, friable when moist, sticky and
plastic when wet; common very fine and many fine,
medium, and coarse roots; common micro pores
and very fine interstitial pores; common thin clay
films on ped faces; neutral; gradual, irregular
boundary.

B2t—12 to 29 inches, brown (7.5YR 5/4) gravelly clay,
dark brown (7.5YR 4/4) when moist; common,
medium, faint reddish-yellow (7.5YR 7/6) mottles,
strong brown (7.5YR 5/6) when moist; moderate,
medium, subangular and angular blocky structure;
very hard when dry, firm when moist, sticky and
very plastic when wet; few very fine and common
fine, medium, and coarse roots; common micro
interstitial pores; common moderately thick clay
films on ped faces; neutral; gradual, irregular
boundary.

C—29 to 50 inches, brown (7.5YR 5/4) highly weathered
schist, strong brown (7.5YR 5/6) when moist;
reddish-yellow (7.6YR 6/6) mottles, strong brown
(7.5YR 5/6) when moist; rock controlled structure.

Depth to the C horizon ranges from 15 to 40 inches but
is dominantly 20 to 40 inches. Content of gravel and cobble-
stones ranges from 20 to 35 percent by volume.

In the A horizon hue is 10YR, value is 4 or 5 dry and
2 or 3 moist, and chroma is 2 to 4. In the B horizon hue is
7.5YR or 10YR but centers on 7.5YR. In the B horizon value
is 5 to 7 dry and 3 to 5 moist, and chroma is 4 to 6. The Bt
horizon ranges from gravelly heavy clay loam to gravelly
clay. Thin tongues of the Bt horizon extended into the C
material to a depth of 50 inches or more.

Dandrea gravelly loam, 20 to 60 percent slopes (DaF).
—This soil is on schist hills and mountains that are
dissected by numerous drainageways.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are very rocky areas,
some Mirabal gravelly sandy loam, and small areas of
Lynx loam and Cordes sandy loam along the drainage-
ways.

Runoff is rapid on this soil. The hazard of erosion
is high,

This soil is used for trees, wildlife habitat, mining,
and watershed catchment areas. Limited acreages are
used for summer homesites. Capability unit VIIe-2;
timber group 1; wildlife group 11.

Dye Series

The Dye series consists of shallow, well-drained soils.
These soils formed in place in material weathered from
limestone or calcareous sandstone. They are in areas
where there are nearly level to strongly sloping hills.
Slopes range from 2 to 15 percent. Elevation ranges
from 5,000 to 6,500 feet. The vegetation is pinyon pine
and juniper and an understory of grass. Annual precip-
itation is 12 to 16 inches. The average annual air
temperature is about 53° F, and the frost-free period
is 140 to 160 days.

In a representative profile the surface layer is red-
dish-brown gravelly loam about 2 inches thick. The
subsoil is reddish-brown clay loam and yellowish-red
clay about 18 inches thick. It is underlain by massive
limestone.

Permeability is slow. Available water capacity is low,
and the effective rooting depth is 10 to 20 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.
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Representative profile of Dye gravelly loam, 2 to 15
percent slopes, 0.5 mile S. and 0.75 mile W, of the
E1, corner, sec. 29, T. 23 N,, R. 7T W.:

Al1—0 to 2 inches, reddish-brown (5YR 5/3) gravelly loam,
dark reddish brown (5YR 3/3) when moist; mod-
erate, fine, granular structure; soft when dry,
friable when moist, nonsticky and plastic when
wet; common fine and very fine roots; many fine
interstitial pores; mildly alkaline; abrupt, smooth
boundary.

B1t—2 to 5 inches, reddish-brown (5YR 5/4) clay loam,
dark reddish brown (5YR 8/4) when moist; weak,
fine, subangular blocky structure; hard when dry,
friable when moist, slightly sticky and plastic
when wet; common very fine and fine roots; com-
mon very fine tubular pores; common thin clay
films on ped faces; common gravel and a few
cobblestones; moderately alkaline; clear, smooth
boundary.

B2t-—5 to 20 inches, yellowish-red (5YR 5/6) clay, yellowish
red (6YR 4/6) when moist; moderate, medium,
subangular blocky structure; very hard when dry,
firm when moist, sticky and plastic when wet; com-
mon very fine and few fine and coarse roots;
common very fine tubular pores; many thin clay
films on ped faces and in pores; common gravel and
a few cobblestones; moderately alkaline; abrupt,
irregular boundary.

R—20 to 22 inches, gray (2.5Y N 5/0) massive, dense, frac-
tured, calcareous, extremely hard limestone.

Depth to bedrock ranges from 12 to 20 inches. Tongues
of the B2t horizon extend into the fractures of the R
horizon in some places. Content of gravel ranges from
5 to 35 percent. Reaction ranges from neutral to moderately
alkaline throughout. The soil is slightly effervescent in the
lower part of the B2t horizon in some places and has lime
filaments immediately above the bedrock in places.

In the A horizon hue is 10YR to 5YR but is dominantly
7.6YR and 5YR. Value is 4 to 6 dry and 3 or 4 moist, and
chroma is 3 or 4. The A horizon is gravelly loam, gravelly
fine sandy loam, or gravelly light clay loam.

In the B2t horizon hue is 5YR or 2.5YR, value is 4 to 6
dry and 3 or 4 moist, and chroma is 3 to 6. The B2t horizon
is heavy clay loam or clay.

Dye gravelly loam, 2 to 15 percent slopes (DgC).—This
soil is on limestone or calcareous sandstone hills that
are dissected by a few short shallow drainageways. It
has the profile described as representative of the series.

Included with this soil in mapping are small areas
of Purner gravelly loam and Dye stony and very rocky
loams on the hills. Also included are areas of Tours
and Rune loams in the drainageways. These included
soils make up about 15 percent of the acreage.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Limy Upland range site, 12- to 16-inch precipitation
zone; wildlife group 7.

Dye very rocky loam, 2 to 15 percent slopes (DrC).—
This soil is on limestone or calcareous sandstone hills
that are dissected by a few shallow drainageways. It
has a profile similar to that described as representative
of the series, but is about 20 percent rock outcrops.

Included with this soil in mapping are small areas
of Tortugas and Purner gravelly and very stony loams
on the hills. Also included are areas of Tours and Rune
loams in the drainageways. These included soils make
up about 10 percent of the acreage.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIs-1;
Limy Upland range site, 12- to 16-inch precipitation
zone ; wildlife group 7.

Faraway Series

The Faraway series consists of very shallow and
shallow, well-drained soils. These soils formed in place
in material weathered from bedrock. They are in areas
where there are nearly level to very steep andesite or
tuffaceous agglomerate hills and mountains. Slopes
range from 0 to 60 percent. Elevation ranges from
4,000 to 6,500 feet. The vegetation is grass and brush
and juniper in some places. Annual precipitation is
12 to 18 inches. The average annual air temperature is
50° to 56° F, and the frost-free period is 170 to 240
days.

In a representative profile the surface layer is brown
gravelly and very stony loam about 7 inches thick. It
is underlain by light reddish-brown andesite.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Faraway very rocky loam
that has 0 to 8 percent slopes, in an area of Faraway
very rocky loam, 0 to 15 percent slopes, 0.4 mile S. and
0.1 mile E. of the NW. corner, sec. 15, T.20 N,, R. 8 W.:

Al11—0 to 2 inches, brown (7.5YR 5/2) gravelly loam, dark
brown (7.5YR 3/2) when moist; massive; slightly
hard when dry, very friable when moist, slightly
sticky and slightly plastic when wet; common very
fine roots; many fine vesicular pores; neutral;
abrupt, smooth boundary.

Al12—2 to 7 inches, brown (7.5YR 4/2) very stony loam,
dark brown (7.5YR 3/2) when moist; massive;
slightly hard when dry, friable when moist, sticky
and plastic when wet; many fine roots; common
very fine tubular pores and many fine interstitial
pores; neutral; abrupt, wavy boundary.

R—7 to 9 inches, light reddish-brown (5YR 6/4) hard
andesite, reddish brown (5YR 5/4) when moist.

Depth to bedrock ranges from 5 to 15 inches. Reaction
ranges from slightly acid to mildly alkaline, effervescence
is weak in some rock crevices. In places a C h01_'izon is
present. Hue is 10YR or 7.5YR, value is 2 or 3 moist, and
chroma is 2 or 3.

The A horizon is silt loam, loam, or sandy loam modified
by gravel, cobblestones, or stones. Content of coarse frag-
ments ranges from 35 to 70 percent by volume and consists
of gravel, cobblestones, and stones.

Faraway very rocky loam, 0 to 15 percent slopgs (FaC).
—This soil is on andesite or agglomerate hlllg and
ridges that are dissected by numerous short drainage-
ways. It is about 25 percent rock outcrops. The profile
described as representative of the series is in an area
of this soil.

Included with this soil in mapping, and making up
about 15 percent of the acreage, are areas of Farawa}y
extremely rocky or very stony loam and Lynx loam in
the drainageways.

Runoff is slow to medium on these soils. The hazard
of erosion is slight to moderate.
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These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIs-1;
Clay Loam Hills range site, 12- to 16-inch precipitation
zone ; wildlife group 5.

Faraway-Luzena complex, 20 to 40 percent slopes
(FIE).—This complex is about 60 percent Faraway very
rocky loam and 30 percent Luzena gravelly loam. These
soils are in a very intricate pattern on moderately steep
and steep rhyolite and andesite hills and mountains that
are dissected by numerous short, steep drainageways.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small areas of
Luzena gravelly loam that has 0 to 15 percent slopes,
and areas of steep escarpments.

Runoff is rapid on these soils. The hazard of erosion
is high.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Clay Loam Hills range site, 12- to 16-inch precipitation
zone ; wildlife group 5.

Faraway-Luzena complex, 40 to 60 percent slopes
(FIF}.—This complex is about 60 percent Faraway ex-
tremely rocky loam and 30 percent Luzena cobbly loam.
These soils are in a complex pattern on steep to very
steep rhyolite and andesite hills and mountaing that are
dissected by numerous short, steep drainageways.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of gravelly
Faraway and Luzena soils, Rock land, and steep escarp-
ments.

Runoff is rapid on these soils. The hazard of erosion
is high.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Clay Loam Hills range site, 12- to 16-inch precipitation
zone; wildlife group 5.

Gaddes Series

The Gaddes series consists of moderately deep, well-
drained soils. These soils formed in place in material
weathered from granitic material. They are on pedi-
ment surfaces or in undulating to moderately steep
areas on granite hills and mountains. Slopes range from
3 to 35 percent but are dominantly 3 to 25 percent. Ele-
vation ranges from 4,000 to 6,000 feet. The vegetation
is dominantly brush and an understory of grass. An-
nual precipitation is 14 to 16 inches. The average an-
nual air temperature is 52° to 57° F, and the frost-free
period is 140 to 170 days.

In a representative profile the surface layer is brown
gravelly sandy loam about 2 inches thick. The subsoil is
reddish-brown gravelly sandy clay loam and gravelly
clay loam about 22 inches thick. It is underlain by red-
dish-brown highly weathered granite.

Permeability is slow. Available water capacity is
moderate, and the effective rooting depth is 20 to 40
inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Gaddes gravelly sandy loam,
3 to 25 percent slopes, 0.5 mile S. and 0.12 mile E. of
the NW. corner, sec. 5, T. 9 N, R. 2 W.:

A1—0 to 2 inches, brown (7.6YR 4/4) gravelly sandy loam,
dark reddish brown (5YR 8/4) when moist; mod-
erate, medium, platy structure parting to strong,
very fine, granular; slightly hard when dry, friable
when moist, slightly sticky and plastic when wet;
common very fine roots; many fine interstitial pores;
slightly acid; abrupt, smooth boundary.

to 5 inches, reddish-brown (6YR 4/4) gravelly

sandy clay loam, dark reddish brown (6YR 3/4)

when moist; moderate, fine and medium, subangular

blocky structure; hard when dry, firm when moist,
slightly sticky and very plastic when wet; many
fine and very fine interstitial pores; few thin clay
films on ped faces; neutral; clear, smooth boundary.

B22t—5 to 11 inches, reddish-brown (5YR 4/4) gravelly
clay loam, yellowish red (5YR 4/6) when moist;
weak to moderate, fine and medium, subangular
blocky structure; very hard when dry, firm when
moist, slightly sticky and plastic when wet; com-
mon fine and very fine roots; common fine tubular
pores; common thin clay films on ped faces; neutral;
clear, wavy boundary.

B23t—11 to 24 inches, reddish-brown (6YR 4/4) gravelly
clay loam, yellowish red (6YR 4/6) when moist;
common, medium, distinct, yellowish-red (YR 4/8)
and reddish-yellow (5YR 6/8) mottles, reddish yel-
low (7.5YR 6/8) and yellowish red (5YR 4/8) when
moist; massive; hard when dry, firm when moist,
slightly sticky and plastic when wet; few fine and
very fine roots; common fine interstitial pores;
common moderately thick clay films in pores and
as bridges holding mineral grains together; slightly
acid; clear, wavy boundary.

to 36 inches, reddish-brown (5YR 4/4) highly

weathered granite that grades to very gravelly

heavy sandy loam, yellowish red (5YR 4/6) when
moist; common, fine, distinct, dark-brown (7.5YR

3/2) and strong-brown (7.5YR 5/6) mottles moist;

massive; hard when dry, firm when moist, slightly

sticky and plastic when wet; common fine inter-
stitial pores; many thin clay films on surfaces;
slightly acid; gradual, wavy boundary.

C2—36 to 54 inches, reddish-brown (5YR 4/4) weathered
granite that grades to very gravelly loamy sand,
yellowish red (5YR 4/6) when moist; common, fine,
distinet, dark-brown (7.5YR 3/2) and strong-brown
(7.5YR 5/6) mottles moist; massive; hard when dry,
firm when moist, nonsticky and nonplastic when
wet; common interstitial pores; slightly acid.

B21t—2

C1—24

Depth to weathered granite ranges from 20 to 40 inches.
In the A horizon hue is 5YR to 10YR but is dominantly
7.5YR. Value is 4 or 5 dry and 2 or 3 moist, and chroma is
2 to 4. Reaction ranges from slightly acid to mildly alkaline.
The A horizon is gravelly sandy loam or gravelly sandy clay
loam.

In the B horizon hue is 7.5YR to 2.5YR but is dominantly
BYR. Value is 3 to 6 dry and 3 to 5 moist, and chroma is 3 to
6. The B horizon is heavy clay loam, sandy clay loam,
1gravelly clay, gravelly sandy clay loam, and gravelly clay
oam.

The weathered granite in the C horizon becomes harder
as depth increases.

Gaddes gravelly sandy loam, 3 to 25 percent slopes
(GdD).—This soil is on granite hills and in basinlike
areas dissected by numerous short, shallow drainage-
ways.

Included with this soil in mapping, and making up
about 15 percent of the acreage, are narrow areas of
Cordes sandy loam and Lynx loam in the drainageways,
areas of Rock land and Barkerville gravelly sandy loam,
and scattered areas of Barkerville cobbly and very
stony soils.

Runoff is medium on this soil. The hazard of erosion
is moderate.
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This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit Vie-1; Gra-

nitic Loam Hills range site, 12- to 16-inch precipitation.

zone ; wildlife group 8.

Gila Series

The Gila series consists of deep, well-drained soils.
These soils formed in mixed recent alluvium weathered
from a wide variety of rocks. They are on nearly level
to gently sloping flood plains and low terraces. Slopes
range from 0 to 5 percent. Elevation ranges from
2,000 to 4,200 feet. The vegetation is desert shrubs and
an understory of grass and annuals. Annual precipita-
tion is 8 to 12 inches. The average annual air tempera-
ture is about 68° F, and the frost-free period is 200 to
250 days.

In a representative profile the surface layer is brown
fine sandy loam about 15 inches thick. The underlying
layer is brown and pale-brown silt loam and very fine
sandy loam to a depth of 60 inches or more.

Permeability is moderate. Available water capacity
is high, and the effective rooting depth is more than 60
inches.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas. Irri-
gated crops are grown along the Hassayampa River
and Date Creek areas of this soil.

Representative profile of Gila fine sandy loam, from
an area of Gila soils, 220 feet S. of the N1/ corner, sec.
21, T.8 N, R. 5 W.:

Al1—0 to 15 inches, brown (10YR 5/8) fine sandy loam,
brown (10YR 4/3) when moist; single grained;
loose when dry and moist, nonsticky and nonplastic
when wet; many very fine and common fine roots;
many interstitial pores; slightly effervescent; mildly
alkaline; clear, wavy boundary.

C1—15 to 26 inches, brown (10YR 5/3) silt loam, dark brown
(10YR 3/3) when moist; massive; soft when dry,
very friable when moist, slightly sticky and slightly
plastic when wet; common fine roots; few very fine
tubular pores; strongly effervescent; mildly alka-
line; clear, wavy boundary.

C2—26 to 60 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark grayish brown (10YR 4/2) when moist;
massive; loose when dry and moist, slightly sticky
and slightly plastic when wet; strongly effervescent;
moderately alkaline.

These soils are stratified. The thickness and texture of the
strata are quite variable. Reaction ranges from neutral to
strongly alkaline throughout the profile. In some places the
A horizon is noncalcareous.

In the A horizon hue is 10YR or 7.5YR, value is 4 to 7 dry
and 3 to b moist, and chroma is 2 to 4. The Al horizon is
dominantly loam, silt loam, and fine sandy loam; but sandy
loam is also present.

In the C horizon hue is 10YR or 7.5YR, value is 4 to 7 dry
and 3 to 6 moist, and chroma is 2 to 4. The C horizon is light
lpam, light silt loam, and very fine sandy loam. Mycelium-
like lime veins are present in the C horizon in places.

Gila soils (Go).—These nearly level and gently sloping
soils are on flood plains and low terraces along drain-
ageways. The surface layer is loam, fine sandy loam,
or silt loam. This mapping unit is about 70 percent Gila
soils and 30 percent Anthony gravelly sandy loam and
coarse-textured alluvial soils in drainageways.

_ Runoff is slow on these soils. The hazard of erosion
is slight. In some areas Gila soils are subject to flooding.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas. A few
small areas are cultivated. Capability unit VIIc-1;
Loam Bottoms range site, 8 to 12-inch precipitation
zone; wildlife group 1.

Graham Series

The Graham series consists of well-drained soils that
are shallow over basalt. These soils formed in place on
gently sloping plains to steep hills or mountain slopes.
Slopes range from 0 to 45 percent. Elevation ranges
from 2,200 to 4,000 feet. The vegetation is dominantly
tobosa grass and desert shrubs. Annual precipitation is
8 to 12 inches. The average annual air temperature is
58° to 65° F, and the frost-free period is 200 to 240
days.

In a representative profile the surface layer is brown
very stony clay loam about 2 inches thick. The subsoil
is reddish-brown clay about 10 inches thick. It is under-
lain by gray massive bedrock.

Permeability is slow. Available water capacity is
low, and the effective rooting depth is about 8 to 20
inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Graham very stony clay
loam, 8 to 45 percent slopes, from an area of Graham
soils, 8 to 45 percent slopes, 0.6 mile N. and 0.1 mile E.
of the SW. corner, sec. 26, T. 915 N, R. 2 E.:

Al1—0 to 2 inches, brown (7.5YR 4/2) very stony clay loam,
dark brown (7.5YR 3/2) when moist; moderate, fine,
granular structure; slightly hard when dry, friable
when moist, sticky and plastic when wet; few very
fine and fine roots; many interstitial pores; mildly
alkaline; clear, smooth boundary.

B1t—2 to 5 inches, reddish-brown (5YR 4/3) light clay, dark
reddish brown (5YR 8/3) when moist; moderate,
fine and medium, subangular blocky structure; hard
when dry, friable when moist, sticky and plastic
when wet; common fine and very fine and medium
roots; common very fine and fine tubular pores;
few thin clay films on ped faces; mildly alkaline;
clear, smooth boundary.

B2t—5 to 12 inches, reddish-brown (5YR 4/3) clay, dark
reddish brown (5YR 8/3) when moist; moderate,
medium and coarse, subangular blocky structure;
hard when dry, firm when moist, sticky and very
plastic when wet; common very fine and fine and
few medium roots; common very fine and fine
tubular pores; many thin clay films on ped faces;
mildly alkaline; clear, wavy boundary.

R—12 to 14 inches, gray (7.5YR 5/0) basalt, dark gray
(10YR 4/1) when moist.

Depth to basalt ranges from 8 to 20 inches but averages
about 12 to 16 inches.

In the A horizon hue is 7.5YR or 5YR but ranges to 10YR
in places. Value is 8 to 5 dry and 2 to 3 moist, and chroma
is 2 or 3. The A horizon is very stony clay loam, gravelly
and cobbly clay loam and loam, and very cobbly clay loam or
loam.

In the B2t horizon hue is 7.5YR to 2.5YR but is dominantly
5YR. Value is 3 to 5 dry and 2 or 3 moist, and chroma is 2 or
3. The B2t horizon is gravelly clay, clay, or gravelly heavy
clay loam. A thin Bea horizon is immediately above the R
horizon in places. Where the bedrock is fractured, the B
horizon tongues into the fractures.

Graham-Rimrock complex, 0 to 8 percent slopes (GrB).
—This complex is about 55 percent Graham gravelly
loam and 35 percent Rimrock gravelly clay loam, These
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soils are in a complex pattern in areas that are dis-
sected by a few large, deep drainageways. _

Included with these soils in mapping, and making up
about 10 percent of the acreage, are small areas of a
cobbly Rimrock soil and Graham gravelly loam that
has 8 to 15 percent slopes, )

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Loam Hills range site, 8- to 12-inch precipitation zone;
wildlife group 4.

Graham soils, 8 to 45 percent slopes (GsE).—These
soils are on basalt hills. The surface layer is very stony
clay loam, cobbly clay loam, cobbly loam, and gravelly
or very cobbly clay loam. The profile described as rep-
resentative of the series is in an area of these soils.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are areas of rock out-
crops. Also included, and making up about 10 percent
of the acreage, are areas of Rimrock soils that have
slopes of 0 to 15 percent.

Runoff is medium to rapid on these soils. The hazard
of erosion is moderate to high.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Loam Hills range site, 8- to 12-inch precipitation zone;
wildlife group 4.

Hogg Series

The Hogg series consists of moderately deep, well-
drained soils that are underlain by limestone. These
soils formed in place on gently sloping plains to mod-
erately steep hills and ridges. Slopes range from 0 to
80 percent. Elevation ranges from 6,200 to 7,200 feet.
The vegetation is an open stand of ponderosa pine,
Gambel oak, alligator juniper, pinyon pine, and an un-
derstory of grass. Annual precipitation is 18 to 22
inches. The average annual air temperature is 44° F,
and the frost-free period is 120 to 150 days.

In a representative profile the surface layer is brown
gravelly loam about 2 inches thick. The subsoil is brown
clay loam and reddish-brown clay about 28 inches thick.
It is underlain by massive limestone.

Permeability is slow. Available water capacity is
moderate, and the effective rooting depth is about 30
inches.

These soils are used for trees, grazing, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Hogg gravelly loam, 0 to 8
percent slopes, NE14NW1, sec. 8, T. 18 N., R. 6 W.:

01—Thin covering of partly decayed pine needles.

A1—0 to 2 inches, brown (10YR 5/3) gravelly loam, dark
brown (10YR 3/3) when moist; weak, thin, platy
structure parting to weak, fine, granular; slightly
hard when dry, friable when moist, slightly sticky
and nonplastic when wet; common very fine roots;
many micro pores and very fine interstitial pores;
mildly alkaline; abrupt, smooth boundary.

B1—2 to 6 inches, brown (7.5YR 5/4) clay loam, dark brown
(7.5YR 4/4) when moist; weak, fine, subangular
blocky structure; hard when dry, firm when moist,
sticky and plastic when wet; few very fine, fine, and
medium roots; common micro pores and very fine

interstitial pores; few fine pebbles; mildly alkaline;
clear, smooth boundary.

B21t—6 to 16 inches, reddish-brown (5YR 4/3) clay, dark,
reddish brown (5YR 3/4) when moist; moderate,
medium, subangular blocky structure; extremely
hard when dry, very firm when moist, sticky and
very plastic when wet; common fine, medium and
coarse roots; common micro pores and very fine
interstitial pores; few thin clay films on ped faces;
few cobblestones and stones; mildly alkaline;
gradual, wavy boundary.

B22t—16 to 30 inches, reddish-brown (5YR 4/4) clay, red-
dish brown (5YR 4/4) when moist; moderate,
medium, subangular blocky structure; extremely
hard when dry, very firm when moist, sticky and
very plastic when wet; common medium, fine, and
coarse roots; common micro pores and very fine
interstitial pores; common thick clay films on ped
faces; common fine white gravel and lime nodules;
mildly alkaline; abrupt, irregular boundary.

R—30 to 32 inches, limestone.

Depth to bedrock ranges from 20 to 60 inches but averages
about 25 to 30 inches. An O1 horizon 1 to 3 inches thick is
present in places.

In the A horizon hue is 10YR or 7.5YR, value is 4 or 5 dry
and 3 moist, and chroma is 2 or 3. The A horizon ranges
from gravelly loam and gravelly or stony fine sandy loam,
to fine sandy loam and loam.

In the B2t horizon hue ranges from 7.5YR to 2.5YR but is
dominantly 5YR. Value is 3 to 5 dry and 8 or 4 moist, and
chroma is 3 to 6. The B2t horizon is heavy clay loam, clay,
gravelly clay, or gravelly clay loam.

Hogg gravelly loam, 0 to 8 percent slopes (HgB).—
This soil is on mesas or ridgetops. It has the profile
described as representative of the series.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of Hogg very
rocky loam and shallow soils similar to those of the
Hogg series.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for trees, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIs-2; timber
group 2; wildlife group 11.

Hogg gravelly loam, 8 to 30 percent slopes (HgD).—
This soil is on ridges and side slopes that are dissected
by numerous drainageways that have steep sides.

Included with this soil in mapping, and making up
about 5 percent of the acreage, are small areas of Hogg
ve_riy rocky loam and a shallow soil similar to Hogg
soils.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for trees, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIe-2; timber
group 2; wildlife group 11.

House Mountain Series

The House Mountain series consists of well-drained
soils that are very shallow and shallow over basalt.
These soils formed in place on rolling to steep basalt
hills and mountains. Slopes range from 15 to 40 per-
cent. Elevation ranges from 1,800 to 4,500 feet. The
vegetation is desert shrubs, cactuses, and grass. Annual
precipitation is 8 to 12 inches. The average annual air
temperature is 61° to 65° F, and the frost-free period
is about 225 days.
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In a representative profile the surface layer is brown
very gravelly loam about 1 inch thick. The undeylylng
layer is reddish-brown gravelly loam about 6 inches
thick. It is underlain by fractureq bedrock. )

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is less than 20
inches. .

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas.

Representative profile of House Mountain very grav-
elly loam that has 15 to 80 percent slopes, in an area of
House Mountain soils, 15 to 40 percent slopes, 0.6 mile
W. of the SE. corner, sec. 16, T. 13 N., R. 8 W.:

A1—0 to 1 inch, brown (7.5YR 5/2) very gravelly loam, dark
brown (7.5YR (8/2) when moist; moderate, fine,
granular structure; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic
when wet; common fine roots; common fine and very
fine interstitial pores; moderately alkaline; abrupt,
smooth boundary.

C—1 to 7 inches, reddish-brown (5YR 5/3) gravelly loam,
dark reddish brown (5YR 8/8) when moist; mas-
sive; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; com-
mon fine and few very fine roots; common fine and
very fine interstitial pores; moderately alkaline;
abrupt, irregular boundary.

R—T7to 11 in(]:hes, weak-red (2.5YR 4/2), fractured vesicular
basalt.

Depth to bedrock ranges from 4 to 20 inches but averages
about 8 to 15 inches. The soil ranges from noneffervescent to
strongly effervescent in the C horizon near the bedrock.
Average coarse fragment content of the soil profile ranges
from 20 to 35 percent by volume.

In the A horizon hue is 7.5YR or 10YR, value is 4 or 5 dry,
and chroma is 2 to 4. The surface layer is cobbly or stony in
places. The A horizon is loam, sandy loam, cobbly loam, stony
loam, gravelly loam, or very gravelly loam.

In the C horizon hue is 10YR to 5YR, value is 4 or 5 dry
and 3 moist, and chroma is 2 to 4. The C horizon is gravelly
loam, gravelly light clay loam, or cobbly light clay loam.

House Mountain soils, 15 to 40 percent slopes (HmE).—
T-hese soils are on basalt hills and mountains that are
dissected by numerous short drainageways. They have
a surface layer of very gravelly, gravelly, cobbly, and
stony loam, loam, and sandy loam.

Included with these soils in mapping are areas of
rock outcrops that make up about 20 percent of the
acreage and small areas of Graham and Rimrock grav-
elly clay loam. Also included are small areas of House
Mountain soils that have slopes of 0 to 15 percent.

Runoff is medium to rapid on these soils. The hazard
of erosion is moderate to high.

T}lese soils are used for seasonal grazing, wildlife
habitat, and watershed catchment areas. Capability
uplp ViIs-1; Loam Hills range site, 8 to 12-inch pre-
cipitation zone; wildlife group 4.

Jacks Series

The Jacks series consists of moderately deep, well-
drained soils that formed in place in material weath-
ered from sandstone. These soils are gently sloping to
moderately steep on sandstone ridges and hills. Slopes
range from 3 to 30 percent. Elevation ranges from
4,500 to 6,000 feet. The vegetation is pinyon pine and
Juniper and an understory of grass, but in some areas
only grass is present. Annual precipitation is 14 to 19

inches. The average annual air temperature is 48° to
57° F, and the frost-free period is 140 to 160 days.

In a representative profile the surface layer is brown
cobbly loam about 2 inches thick. The subsoil is dark-
brown gravelly clay loam and dark reddish-brown and
yellowish-red gravelly clay about 28 inches thick. It is
underlain by light-gray extremely hard sandstone.

Permeability is slow. Available water capacity is
moderate, and the effective rooting depth is 20 to 50
inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas. In areas underlain
by Coconino sandstone, rock quarries produce building
stone.

Representative profile of Jacks very rocky loam, 15
to 30 percent slopes, SW1/ sec. 10, T. 16 N, R. 6 W.:

Al—0 to 2 inches, brown (10YR 4/3) cobbly loam, dark
brown (10YR 3/3) when moist; moderate, very fine,
granular structure; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; many very fine roots; common fine interstitial
pores; mildly alkaline; clear, smooth boundary.

B1t—2 to 5 inches, dark-brown (7.5YR 38/2) gravelly clay
loam, dark brown (7.5YR 3/2) when moist; mod-
erate, fine, subangular blocky structure; slightly
hard when dry, friable when moist, sticky and plas-
tic when wet; many very fine roots; few very fine
tubular pores and common fine interstitial pores;
few clay bridges holding mineral grains together;
neutral; clear, smooth boundary.

B21t—5 to 10 inches, dark reddish-brown (5YR 3/4) gravelly
clay, dark reddish brown (5YR 3/4) when moist;
moderate, fine, subangular blocky structure; very
hard when dry, friable when moist, sticky and
plastic when wet; many very fine and fine and few
coarse roots; very few very fine and fine tubular
pores; common moderately thick clay films on ped
faces; neutral; gradual, wavy boundary.

B22t—10 to 30 inches, yellowish-red (5YR 4/6) gravelly
clay, yellowish red (5YR 4/6) when moist; strong,
medium and coarse, angular blocky structure;
extremely hard when dry, very firm when moist,
sticky and plastic when wet; common very fine
roots; very few fine and very fine tubular pores;
many moderately thick clay films on ped faces;
neutral; abrupt, irregular boundary.

R—30 to 42 inches, light-gray (10YR 7/2) extremely hard
(Coconino) sandstone.

Depth to sandstone bedrock ranges from 20 to 50 inches
but averages 24 to 30 inches. Reaction is slightly acid to
mildly alkaline in the A horizon but ranges from neutral to
moderately alkaline in the B horizon.

In the A horizon hue is 7.5YR or 10YR but is dominantly
7.6YR. Value is 4 to 6 dry and 3 to 5 moist. Chroma is 3 to 6.
The A horizon is cobbly loam, gravelly loam, cobbly or stony
and very stony fine sandy loam, fine sandy loam, loam, or
rocky and very rocky loam. Content of coarse fragments in
the A horizon ranges from none to 50 percent stones, cobble-
stones, and gravel.

In the B2t horizon hue is 5YR or 2.5YR, but is dominantly
5YR. Value is 8 to 5 dry, and chroma is 4 to 6 dry and moist.
The B2t horizon is gravelly clay, clay, gravelly heavy clay
loam, and heavy clay loam. Content of coarse fragments in
the B2t horizon ranges from few to 20 percent cobblestones
and 5 to 10 percent gravel. Structure of the B2t horizon is
angular or subangular blocky or prismatic. A few calcareous
spots are in the lower part of the B2t horizon in places.

Jacks very rocky loam, 3 to 15 percent slopes (JaC).—
This soil is on sandstone hills dissected by a few short
drainageways that have steep sides. About 20 percent
of the acreage is rock outcrops. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is dominantly gravelly and
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very rocky. Stone-size fragments also are common
throughout.

Included with this soil in mapping are areas of Jacks
very stony loam that has 3 to 15 percent slopes, Jacks
cobbly loam that has 15 to 30 percent slopes, Tortugas
gravelly loam, and narrow bodies of Lynx loam in the
drainageways. These included soils make up about 20
percent of the acreage.

Runoff is slow to medium on this soil. The hazard of
erosion is slight.

This soil is used mainly for range, wildlife habitat,
and watershed catchment areas. Capability unit VIs-1;
Limy Upland range site, 12- to 16-inch precipitation
zone ; wildlife group 7.

Jacks very rocky loam, 15 to 30 percent slopes (JaD).
—This soil is on sandstone hills that are dissected by
many short drainageways and a few long drainage-
ways. About 20 percent of the acreage is rock outcrops.
This soil has the profile described as representative of
the series.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of Jacks
very stony loam. Also included, and making up about
10 percent, are areas of Moenkopie gravelly loam,
Tours loam, and Rune loam. The Tours and Rune soils
are in the drainageways.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIs-1; Limy
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 7.

Latene Series

The Latene series consists of deep, well-drained, cal-
careous soils that have a distinet zone of lime accumu-
lation. These soils formed in mixed alluvium weathered
from granite, basalt, limestone, and related rocks. They
are nearly level to moderately sloping on alluvial fans
and stream terraces. Slopes range from 0 to 8 percent.
Elevation ranges from 2,000 to 4,000 feet. The vegeta-
tion is dominantly desert shrubs and an understory of
grass. Annual precipitation is 8 to 12 inches. The aver-
age annual air temperature is 58° to 68° F, and the
frost-free period is 220 to 260 days.

In a representative profile the surface layer is pink-
ish-gray gravelly sandy loam about 4 inches thick. The
upper part of the underlying layer is light-brown or
mottled pinkish-gray and white loam that has a zone
of lime accumulation and is about 39 inches thick (fig.
5). The lower part of the underlying layer is stratified
white and pinkish-gray gravelly sandy loam to a depth
of 50 inches or more.

Permeability is moderate. Available water capacity
is high, and the effective rooting depth is more than 50
inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Latene gravelly sandy loam,
0.9 mile S. and 0.9 mile E. of the NW. corner, sec. 21,
T.9N,R.6 W.:
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Figure 5.—Profile of Latene loam that has accumulated lime in
the gravelly subsoil.

Al—0 to 4 inches, pinkish-gray (7.5YR 7/2) gravelly sandy
loam, brown (7.5YR 5/4) when moist; weak, thick,
platy structure; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; many very fine and few fine roots; common
very fine interstitial pores and few fine tubular
pores; violently effervescent; moderately alkaline;
gradual, wavy boundary.

Cl—4 to 21 inches, light-brown (7.5YR 6/4) loam, brown
(7.5YR 5/4) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; common fine, many very
fine, and few coarse roots; common very fine and
fine tubular pores and common fine interstitial
pores; violently effervescent; few, fine, white (N
8/0), soft lime segregations; moderately alkaline;
clear, wavy boundary.

C2ca—21 to 48 inches, mottled, pinkish-gray (7.5YR 7/2)
and white (N 8/0) light loam, light brown (7.5YR
6/4) when moist; massive; slightly hard when dry,
friable when moist, slightly sticky and slightly
plastic when wet; common fine and very fine roots;
common very fine and fine tubular pores; violently
effervescent; many large and medium white (N 8/0)
soft lime segregations; common slightly hard to
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hard lime concretions; moderately alkaline; clear,
broken boundary.

C3ca—43 to 50 inches, stratified white (N 8/0) and pinkish-
gray (7.5YR 7/2) gravelly sandy loam, pink (7.5YR
7/4) and dark brown (7.5YR 4/4) when moist; mas-
sive; very hard when dry, firm when moist, non-
sticky and nonplastic when wet; few fine tubular
pores; violently effervescent.

Depth to the Cca horizon ranges from 14 to 80 inches. In
the Al horizon hue is 7.5YR or 10YR, value is 5 to 7 dry
and 4 or 5 moist, and chroma is 2 to 4. The Al horizon is
dominantly gravelly sandy loam and sandy loam. Content of
lime nodules in the surface layer ranges from few to none.

In the C1 and C2ca horizons hue is dominantly 7.5YR or
10YR, value is 5 to 8 dry and 4 to 7 moist, and chroma is
2 to 4. The C1 and C2 horizons are fine sandy loam, loam,
or silt loam. In some places the Cca horizon extends to a
depth of 6 feet or more and has limy, but less nodular,
material below a depth of 3 feet. The Cca horizon is weakly
cemented in places. Size and content of lime nodules in the
Cca horizon varies from few, fine to many, medium and
coarse.

Latene gravelly sandy loam (La).—This nearly level
to gently sloping soil is on alluvial fans or plains that
are dissected by numerous long shallow drainageways.
It has the profile described as representative of the
series.

Included with this soil in mapping are small areas
of Anthony and Mohave sandy loams on the fan tops
and Vekol loam in swales. These included soils make
up about 10 percent of the acreage.

Runoff is slow on this soil. The hazard of erosion is
glight.

This soil is used mainly for range, wildlife habitat,
and watershed catchment areas. Capability unit
VIlc-1; Loam Upland range site, 8- to 12-inch pre-
cipitation zone; wildlife group 2.

Latene-Mohave complex (Lc).—This complex is about
55 percent Latene gravelly sandy loam and 35 percent
Mohave sandy loam. These soils are in an intricate pat-
tern on nearly level to undulating fans. The Latene
soil is on low ridgetops or higher lying areas, and the
Mohave so0il is on side slopes and in swales where slopes
generally are less than 8 percent._

Included with these soils in mapping, and making up
about 10 percent of the acreage, are small areas of An-
thony sandy loam and narrow areas of Vekol loam. The
Anthony soil is on the fan tops and the Vekol soil is in
swales.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIe-1;
Loam Upland range site, 8- to 12-inch precipitation
zone ; wildlife group 2.

Lehmans Series

The Lehmans series consists of shallow, well-drained
soilg that are underlain by bedrock at a depth of 10 to
20 inches. These soils formed in material weathered
from andesite or related tuff and agglomerate. They are
in areas where there are moderately sloping to very
steep hills or mountains. Slopes range from 8 to 60 per-
cent. Elevation ranges from 1,800 to 4,000 feet. The
vegetation is desert shrubs and cactuses and an under-
story of scattered grasses. Annual precipitation is 8

to 11 inches. The average annual air temperature is
about 65° F, and the frost-free period is 200 to 250
days.

In a representative profile the surface layer is brown
gravelly clay loam about 1 inch thick. The subsoil is
reddish-brown and brown gravelly clay and clay about
13 inches thick. It is underlain by pale-red extremely
hard andesite or tuffaceous agglomerate.

Permeability is slow. Available water capacity is
low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for seasonal grazing,
mining, wildlife habitat, and watershed catchment
areas.

Representative profile of Lehmans gravelly clay
loam, 8 to 45 percent slopes, 0.24 mile S. and 0.12 mile
E. of the NW. corner, sec. 22, T.8 N,, R. 1 W.:

A1—0 to 1 inch, brown (7.5YR 5/2) gravelly clay loam, dark
brown (7.5YR 8/2) when moist; moderate, fine,
granular structure; slightly hard when dry, friable
when moist, sticky and plastic when wet; common
fine roots; many fine interstitial pores; moderately
alkaline; abrupt, wavy boundary.

B21t—1 to 8 inches, reddish-brown (5YR 5/3) gravelly clay,
reddish brown (5YR 4/4) when moist; moderate,
medium and fine, subangular blocky structure; very
hard when dry, friable when moist, sticky and plas-
tic when wet; common very fine and few coarse
roots; few fine tubular pores and common fine
interstitial pores; many thin clay films on ped faces
and in pores; neutral; clear, wavy boundary.

B22t—8 to 14 inches, brown (7.5YR 5/4) light clay, dark
brown (7.5YR 4/4) when moist; weak, medium, sub-
angular blocky structure; hard when dry, firm when
moist, sticky and plastic when wet; common very
fine roots; very few fine tubular pores and common
fine interstitial pores; common thin clay films on
ped faces and in pores; neutral; abrupt, wavy
boundary.

R—14 to 16 inches, pale-red (10R 6/4), reddish-gray (10R
5/%1), %nd red (10R 5/6) massive, extremely hard
andesite.

Depth to bedrock ranges from 10 to 20 inches but is
dominantly 14 to 18 inches. Coarse fragments range from
gravel to stone size and from 10 to 30 percent by volume.

In the A horizon hue is 10YR to 5YR but is dominantly
7.5YR. Value is 4 to 6 dry and 3 or 4 moist. Chroma is 2 to 6.
In the B2t horizon hue is 7.5YR to 2.5YR but is dominantly
5YR and 7.5YR. Value is 4 or 5 dry and 3 to 5 moist. Chroma
is 8 to 6. The B2t horizon is gravelly heavy clay loam, clay,
and gravelly clay.

Lehmans gravelly clay loam, 8 to 45 percent slopes (Le).
—This soil is on andesite, tuff, or agglomerate hills and
mountaing that are dissected by numerous steep-sided
drainageways. It has the profile described as represent-
ative of the series.

Included with this soil in mapping are areas where
rock outcrops and stones are common. Also included
are deep, colluvial soils on the lower parts of side slopes
and coarse-textured alluvial soils in the drainageways.
These included soils make up about 10 percent of the
acreage,

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, mining,
and watershed catchment areas. Capability unit
VIle-1; Loam Hills range site, 8- to 12-inch precipita-
tion zone; wildlife group 4.
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Lehmans extremely rocky clay loam, 8 to 60 percent
slopes (Lh).—This soil is on andesite, tuff, or agglomerate
hills and mountains that are dissected by numerous
short drainageways and a few long drainageways that
have steep sides. About 40 percent of the acreage is
rock outcrops and exposures of tuff and agglomerate.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are deep colluvial soils
on the lower parts of side slopes and coarse-textured
alluvial soils in the drainageways.

Runoff is medium to rapid on these soils. The hazard
of erosion is moderate to high.

These soils are used for range, wildlife habitat, min-
ing, and watershed catchment areas. Capability unit
VI1Is-1; Loam Hills range site, 8- to 12-inch precipita-
tion zone, wildlife group 4.

Loamy Alluvial Land

Loamy alluvial land consists of stratified, gravelly,
medium-textured soils that are underlain by moderate
to shallow, stratified gravelly loamy sand and sand.
This material is in and adjacent to shallow drainage-
ways. The alluvium weathered from a wide variety of
rocks but is dominantly acid igneous material. Areas
are rarely flooded, and then only for short periods.

Permeability is moderate. Available water capacity
is low to moderate. Effective rooting depth is 60 inches
or more.

This land type is used for limited grazing, wildlife
habitat, and watershed.

This land type is mapped only in association with
Continental soils. Capability unit VIIw-1; Loam Bot-
toms range site, 8- to 12-inch precipitation zone; wild-
life group 1.

Lonti Series

The Lonti series consists of deep, well-drained soils.
These soils formed in mixed alluvium weathered from
granite, schist, basalt, and sandstone. Lonti soils are
on nearly level plains to very steep alluvial fans. Slopes
range from 0 to 60 percent. Elevation ranges from
4,000 to 5,500 feet. The vegetation is grass, brush, and
some pinyon pine and juniper at higher elevations. An-
nual precipitation is 12 to 20 inches. The average an-
nual air temperature is 52° to 57° F, and the frost-free
period is 140 to 200 days.

In a representative profile the surface layer is gray-
ish-brown gravelly sandy loam about 2 inches thick.
The subsoil is dark-brown gravelly sandy clay loam
and reddish-brown gravelly clay and gravelly clay loam
about 43 inches thick. The substratum is pink and light
reddish-brown gravelly sandy clay loam to a depth of
68 inches or more.

Permeability is slow. Available water capacity is
high, and the effective rooting depth is more than 60
inches.

These soils are used mainly for range, wildlife habi-
tat, recreation, and watershed catchment areas. Lim-
ited acreages of Lonti soils are used for irrigated crops
in the Chino Valley area. Small areas have been sub-
divided for use as homesites and for small commercial
buildings.

Representative profile of Lonti gravelly sandy loam,
0 to 8 percent slopes, from an area of Lonti-Abra
gravelly sandy loams, 0 to 8 percent slopes, 0.5 mile
W. and 0.3 mile N. of the SE. corner, sec. 3, T. 15 N,,

R.4W.:

A1—0 to 2 inches, grayish-brown (10YR 5/2) gravelly sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium and thick, platy structure;
slightly hard when dry, very friable when moist;
slightly sticky and slightly plastic when wet; com-
mon very fine and fine roots; many very fine and
fine vesicular pores; neutral; clear, wavy boundary.

B1t—2 to 5 inches, dark-brown (10YR 3/3) dry and moist,
gravelly sandy clay loam; moderate, very fine and
fine, subangular blocky structure; hard when dry,
friable when moist, sticky and plastic when wet;
many very fine and fine roots; many fine and very
fine interstitial pores and common very fine and
fine tubular pores; few thin clay films on ped faces;
neutral; clear, wavy boundary.

B21t—5 to 10 inches, reddish-brown (5YR 4/3) gravelly light
clay, reddish brown (5YR 4/4) when moist; weak,
fine and medium, subangular blocky structure; very
hard when dry, firm when moist, sticky and plastie
when wet; many very fine and fine roots; common
fine interstitial pores; common thin clay films on ped
faces; slightly acid; clear, smooth boundary.

B22t—10 to 26 inches, reddish-brown (5YR 4/4) gravelly
light clay, dark reddish brown (5YR 3/4) when
moist; moderate, medium, subangular blocky struc-
ture; very hard when dry, firm when moist, sticky
and plastic when wet; common fine and medium
roots; common very fine and fine tubular pores and
many fine interstitial pores; common moderately
thick clay films on ped faces; many pressure faces;
slightly acid; clear, wavy boundary.

B3t—26 to 45 inches, reddish-brown (5YR 5/4) gravelly clay
loam, reddish brown (5YR 4/4) when moist; weak,
medium, subangular blocky structure; very hard
when dry, firm when moist, sticky and plastic when
wet; few fine and very fine.roots; few very fine and
fine tubular pores and common fine interstitial
pores; common moderately thick clay films on ped
faces; common pressure faces; moderately alkaline;
gradual, wavy boundary.

Clca—45 to 55 inches, pink (5YR 7/3) gravelly sandy clay
loam, yellowish red (5YR 5/6) when moist; mas-
sive; very hard when dry, firm when moist, slightly
sticky and plastic when wet; few fine and very fine
roots; very few fine tubular pores and common fine
interstitial pores; few pressure faces; slightly effer-
vescent in matrix but violently effervescent in com-
mon, medium, prominent, white (10YR 8/1), soft
lime segregations; moderately alkaline; gradual,
irregular boundary.

C2ca—5b6 to 68 inches, light reddish-brown (5YR 6/4) very
gravelly sandy clay loam, reddish brown (5YR 5/4)
when moist; massive; hard when dry, friable when
moist, sticky and plastic when wet; few fine roots;
common fine tubular pores and many interstitial
pores; noneffervescent in matrix but strongly effer-
vescent in common, medium, prominent, white
(10YR 8/1), soft lime segregations; moderately
alkaline.

Depth to the Ceca horizon ranges from 18 to 45 inches.
Content of coarse fragments averages from 15 to 85 percent
by volume. Reaction ranges from slightly acid to neutral in
the Al and B1t horizons, from slightly acid to moderately
alkaline in the B2t horizon, and from mildly alkaline to
moderately alkaline in the B3t and Ceca horizons.

In the A and B1t horizons, hue ranges from 5YR to 10YR
but is dominantly 7.6YR or 10YR. Value is 3 to 5 dry and
8 or 4 moist. The A horizon is gravelly sandy loam, sandy
loam, gravelly loam, and cobbly loam.

In the B2t horizon hue is 5YR or 7.5YR, value is 4 and 5
dry, and chroma is 3 to 6. The B2t horizon is heavy clay loam,
gravelly clay loam, clay, and gravelly clay. Structure of the
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B2t horizon is medium and fine, subangular blocky to
medium prismatic.

The Cca horizon ranges from gravelly clay loam or
gravelly sandy clay loam to very gravelly sandy clay loam.
In some places below a depth of 40 inches, the profile is
gravelly or very gravelly loamy sand. Lime occurs as medium
to large soft segregations.

Lonti gravelly sandy loam, 15 to 30 percent slopes
{LkD).—This soil is on old fans that are dissected by
numerous drainageways.

Included with this soil in mapping are narrow areas
of Lynx loam and Cordes sandy loam along the drain-
ageways. Also included are areas of Lonti gravelly
sandy loam that has 8 to 15 percent slopes and moder-
ately eroded soils that have 20 to 30 percent slopes.
These included soils make up about 10 percent of the
acreage.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, recrea-
tion, and watershed catchment areas. Capability unit
VIe-1; Loam Upland range site, 12- to 16-inch pre-
cipitation zone; wildlife group 8.

Lonti gravelly sandy loam, high rainfall, 0 to 15 per-
cent slopes (LIC).—This soil is on alluvial fans that are
dissected by numerous long drainageways. It has a
profile similar to the one described as representative of
the series, but it receives about 18 to 20 inches annual
precipitation. The vegetation is ponderosa pine.

Included with this soil in mapping are small areas of
Lynx loam and Cordes sandy loam in the drainageways.
Also included are areas of a moderately deep, fine-
textured soil that is underlain by sandstone. These in-
cluded soils make up about 10 percent of the acreage.

Runoff is slow to medium on this soil. The hazard of
erosion is moderate.

This soil is used for trees, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIe-2; timber
group 1; wildlife group 11.

Lonti gravelly sandy loam, high rainfall, 15 to 30
percent slopes (LID).—This soil is on alluvial fans that
are dissected by long drainageways and have moder-
ately steep sides. It has a profile similar to the one de-
geribed as representative of the series, but it receives
about 18 to 20 inches annual precipitation. The vegeta-
tion is ponderosa pine and an understory of grass.

Included with this soil in mapping are areas of a
moderately deep clayey soil that has a surface layer of
gravelly sandy loam and is underlain by sandstone bed-
rock. Also included are narrow areas of Lynx loam in
the drainageways. These included soils make up about
20 percent of the acreage.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for trees, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIe-2; timber
group 1; wildlife group 11.

Lonti gravelly loam, 0 to 8 percent slopes (LmB).—
This soil is on old fans that are dissected by a few shal-
low drainageways and moderately deep drainageways.
It has a profile similar to the one described as repre-
sentative of the series, but the surface layer is gravelly
loam.

Included with this soil in mapping are small areas of
Lonti cobbly loam that has 8 to 15 percent slopes, Abra
gravelly loam that has 0 to 8 percent slopes, and Lynx
loam that has 0 to 8 percent slopes. The Lynx loam is
in narrow areas along the drainageways.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. A few small areas have been
subdivided for use as homesites. Capability unit VIs-1;
Loam Upland range site, 12- to 16-inch precipitation
zone; wildlife group 8.

Lonti cobbly loam, 0 to 15 percent slopes (LnC).—This
soil is on old fans that are dissected by numerous long
drainageways. It has a profile similar to the one de-
scribed as representative of the series, but the surface
layer is cobbly loam.

Included with this soil in mapping are small areas of
Abra soil, Wineg soil, and Lonti gravelly sandy loam
that has 0 to 15 percent slopes. Also included are nar-
row bodies of Lynx loam and Cordes sandy loam along
the drainageways. These included soils make up about
15 percent of the acreage.

Runoff is slow to medium on this soil. The hazard of
erosion is slight to moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIe-1; Loam
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 8.

Lonti cobbly loam, 30 to 60 percent slopes (LnF).—This
goil is on fans that are deeply dissected by drainage-
ways that have steep sides. It has a profile similar to
the one described as representative of the series, but it
has a surface layer of cobbly loam, is steep and very
steep, and depth to the limy substratum is 18 to 26
inches.

Included with this soil in mapping are areas of Lonti
cobbly loam that has 15 to 30 percent slopes and small
areas of eroded, calcareous soil material. These includ-
ed areas make up about 10 percent of the acreage.

Runoff is rapid on this soil. The hazard of erosion is
high.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIIe-1; Loam
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 8.

Lonti complex, 2 to 30 percent slopes (LoD).—This
complex is about 60 percent Lonti sandy loam that has
slopes of 2 to 15 percent and about 30 percent Lonti
cobbly loam that has slopes of 15 to 30 percent. These
soils are in an intricate pattern on gently sloping to
moderately steep old alluvial fans or terraces that are
dissected by numerous drainageways.

Included with these soils in mapping are small areas
of Abra gravelly sandy loam and Lonti cobbly loam
that have 30 to 45 percent slopes. These included soils
make up about 10 percent of the acreage.

Runoff is slow to medium on these soils. The hazard
of erosion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit Vle-1;
Loam Upland range site, 12- to 16-inch precipitation
zone; wildlife group 8.
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Lonti-Abra gravelly sandy loams, 0 to 8 percent slopes
(LpB).—This complex is about 50 percent Lonti gravelly
sandy loam and 35 percent Abra gravelly sandy loam.
These soils are in an intricate pattern on nearly level
to gently rolling plains that are dissected by a few long,
shallow drainageways and moderately deep drainage-
ways and swales, The profile described as representa-
tive of the series is in an area of these soils.

Included with these soils in mapping are small scat-
tered areas of Wineg and Balon gravelly sandy loams
in depressions and Lynx loam in the drainageways.
These included soils make up about 15 percent of the
acreage,

Runoff is slow on these soils. The hazard of erosion is
slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs—1. Lonti part is Loam Upland range site, 12-
to 16-inch precipitation zone; Abra part in Limy Up-
land range site, 12- to 16-inch precipitation zone. Lonti
part in wildlife group 8; Abra part in wildlife group 7.

Lonti-Abra complex, 8 to 30 percent slopes (LrD).—
This complex is about 50 percent Lonti gravelly loam
that has slopes of 8 to 30 percent and about 35 percent
Abra gravelly sandy loam that has slopes of 8 to 15
percent. These soils are in an intricate pattern on
strongly sloping to moderately steep alluvial fans that
are dissected by numerous long drainageways that have
moderately steep sides. The Abra soil is on the ridge-
tops and scattered higher lying areas.

Included with these soils in mapping are areas of
Springerville and Lonti gravelly clay loams that have
slopes of 2 to 8 percent, and Lynx clay loam in the
drainageways. These included soils make up about 15
percent of the acreage.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIe-1. Lonti part in Loam Upland range site, 12-
to 16-inch precipitation zone; Abra part in Limy Up-
land range site, 12- to 16-inch precipitation zone. Lonti
part in wildlife group 8; Abra part in wildlife group 7.

Lonti-Pastura complex, 0 to 20 percent slopes (LsC).
—This complex is about 55 percent Lonti gravelly loam
and 35 percent Pastura gravelly loam. These soils are
in an intricate pattern on undulating to hilly alluvial
fans that are dissected by a few long drainageways
and numerous short drainageways that have moder-
ately steep sides.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are areas of Lonti
gravelly sandy loam that has slopes of 0 to 8 percent,
Lonti cobbly loam that has slopes of 8 to 20 percent,
and Lynx loam in the drainageways.

Runoff is slow to medium on these soils. The hazard
of erosion is slight to moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIe-1. Lonti part in Loam Upland range site, 12-
to 16-inch precipitation zone; Pastura part in Limy
Hills range site, 12- to 16-inch precipitation zone. Lonti

part in wildlife group 8; Pastura part in wildlife
group 5.

Lonti-Cordes association, undulating (Lt8).—This asso-
ciation is about 55 percent Lonti gravelly sandy loam
and 35 percent Cordes sandy loam. The Lonti gravelly
sandy loam is on gently rolling ridges and the Cordes
sandy loam is in nearly level drainageways. Dominant
slopes are less than 8 percent.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of Abra
and Wineg gravelly sandy loam and Lynx loam. The
Abra and Wineg soils are in scattered areas on the
ridges, and Lynx soil is in the drainageways.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs—1. Lonti part in Loam Upland range site, 12-
to 16-inch precipitation zone; Cordes part in Loam Bot-
toms range site, 12- to 16-inch precipitation zone. Lonti
part in wildlife group 8; Cordes part in wildlife
group 6.

Lonti-Wineg complex, 3 to 15 percent slopes (LuC).
—This complex is about 50 percent Lonti gravelly
sandy loam and 35 percent Wineg sandy loam. These
soils are in an intricate pattern on undulating to rolling
plains that are dissected by a few long drainageways
and many short drainageways that have moderately
sloping sides.

Included with these soils in mapping are small areas
of Abra gravelly loam, areas of Lonti cobbly loam, and
exposures of limy materials on moderately steep breaks.
Also included are small narrow areas of Lynx loam in
the drainageways. These included soils make up about
15 percent of the acreage.

Runoff is medium on these soils. The hazard of ero-
sion is moderate,

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIe-1. Lonti part in Loam Upland range site, 12-
to 16-inch precipitation zone; Wineg part in Limy Up-
land range site, 12- to 16-inch precipitation zone.
Lonti part in wildlife group 8; Wineg part in wildlife
group 7.

Lonti-Rock land association, hilly (LvE).—This asso-
ciation is about 55 percent Lonti gravelly loam that has
2 to 15 percent slopes and 35 percent Rock land. The
soils in this complex are gently to strongly sloping on
fans that are dissected by numerous drainageways that
have 15 to 40 percent side slopes. The Rock land areas
are on the exposed steep side slopes and are 50 to 90
percent rock outcrops and very shallow limy soil ma-
terial.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are small areas of
Wineg sandy loam that has slopes of 2 to 8 percent and
Lonti cobbly and very stony loams that have slopes of
8 to 30 percent.

Runoff is medium to rapid on these soils. The hazard
of erosion is slight to moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Lonti part in capability
unit VIe-1, Rock land part in capability unit VIIs-1.
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Lonti part in Loam Upland range site, 12- to 16-inch
precipitation zone; Lonti part in wildlife group 8.

Luzena Series

The Luzena series consists of shallow, well-drained
soils that formed in place on bedrock. These soils are
on gently sloping to very steep andesite, rhyolite, and
related tuff and agglomerate hills and mountains.
Slopes range from 0 to 60 percent but are dominantly
0 to 30 percent. Elevation ranges from 4,000 to 6,200
feet. The vegetation is dominantly grass and some
brush. Juniper is dominant at the higher elevation in
the northern part of the survey area. Annual precipi-
tation is 12 to 18 inches. The average annual air tem-
perature is 50° to 57° F, and the frost-free period is
160 to 220 days.

In a representative profile the surface layer is gray-
ish-brown very stony loam about 3 inches thick. The
subsoil is dark grayish-brown and brown gravelly clay
about 11 inches thick. It is underlain by light-gray
massive agglomerate, andesite, or rhyolite.

Permeability is slow, Available water capacity is
low, and the effective rooting depth is less than 20
inches.

These soils are used for range, wildlife habitat, and
watershed catchment areas,

Representative profile of Luzena very stony loam in
an area of Luzena very rocky loam, 10 to 30 percent
i%loﬁe\sif 100 feet N. of the N1/ corner, sec. 36, T. 12 N.,

A1—0 to 3 inches, grayish-brown (10YR 5/2) very stony
loam, very dark brown (10YR 2/2) when moist;
moderate, very fine and fine, granular structure;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; common very
fine and fine roots; many fine interstitial pores and
few very fine tubular pores; mildly alkaline; clear,
wavy boundary.

B21t—3 to 7 inches, dark grayish-brown (10YR 4/2) gravelly
clay, dark brown (10YR 3/3) when moist; weak,
fine and medium, subangular blocky structure; hard
when dry, friable when moist, slightly sticky and
plastic when wet; many very fine and fine roots;
common very fine interstitial pores and few very
fine and fine pores; coarse fragments include gravel
and cobblestones; mildly alkaline; clear, wavy
boundary.

B22t—7T to 14 inches, brown (7.5YR 4/2) gravelly clay, dark
brown (7.5YR 3/2) when moist; moderate, medium
and coarse, subangular blocky structure; very hard
when dry, firm when moist, slightly sticky and
plastic when wet; common fine and very fine roots;
few very fine interstitial pores and tubular pores;
common moderately thick clay films on ped faces;
moderately alkaline; abrupt, irregular boundary.

R—14 to 17 inches, light-gray (10YR 6/1) massive andesite
that has coatings of yellowish brown (10YR 5/6).

Thickness of the solum and depth to bedrock range from
T to 20 inches. Content of coarse fragments in the Bt horizon
is less than 35 percent by volume.

In the A horizon hue is 7.5YR or 10YR, value is 4 and 5
dry and 2 and 3 moist, and chroma is 2 and 8. The A horizon
is gravelly, cobbly, or very stony loam or fine sandy loam in
places. In the B2t horizon hue is 7.5YR or 5YR but ranges
to 10YR. The B2t horizon is gravelly or cobbly heavy clay
loam, clay, gravelly clay, or cobbly clay.

I_mzena cobbly loam, 0 to 30 percent slopes (LwD).—
This soil is mostly strongly sloping and moderately

steep on andesite hills, but it ranges to nearly level in
places. It has a profile similar to the one described as
representative of the series, but the surface layer is
cobbly loam.

Included with this soil in mapping are small areas of
rock outcrops, tuffaceous agglomerate exposures, and
Faraway very rocky soils. Also included are narrow
areas of Cordes sandy loam and areas of Lynx loam
along drainageways. These included soils make up
about 10 percent of the acreage.

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Clay Loam Hills range site, 12- to 16-inch precipitation
zone; wildlife group 5.

Luzena very rocky loam, 10 to 30 percent slopes (LxD).
—This complex is on andesite or agglomerate hills that
are dissected by a few long drainageways and many
short drainageways that have steep sides. About 60
percent of this complex is Luzena very stony loam, and
25 percent is rock outcrops. The profile described as
representative of the series is in an area of this soil.
Included in mapping, and making up about 15 percent
of the acreage, are areas of deep clay soils and Faraway
soils.

Runoff is medium to rapid. The hazard of erosion is
moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIs-1; Clay
Loam Hills range site, 12- to 16-inch precipitation
zone; wildlife group 5.

Lynx Series

The Lynx series consists of deep, well-drained soils.
These soils formed in mixed recent alluvium weathered
from granite, schist, basalt, sandstone, limestone, and
related rocks. They are nearly level to gently sloping
on flood plains, fans, and in swales. Slopes range from
0 to b percent. Elevation ranges from 4,000 to 6,000
feet. The vegetation is grass. Annual precipitation is
12 to 20 inches. The average annual air temperature is
51° to 57° F, and the frost-free period is 140 to 220
days.

In a representative profile the surface layer is gray-
ish-brown loam about 2 inches thick. Below this, and
extending to a depth of 68 inches or more, is brown or
dark grayish-brown clay loam (fig. 6). The soil is strat-
ified with thin layers of fine gravel in places.

Permeability is moderately slow. Available water ca-
pacity is high, and the effective rooting depth is more
than 60 inches.

These soils are used mainly for range, wildlife habi-
tat, recreation, and watershed catchment areas. If ade-
quate water is available, irrigated crops are grown in
the Big Chino area and along the larger streams.

Representative profile of Lynx loam, from an area
of Lynx soils, approximately 0.5 mile NW. of Dewey
on State Highway 69 in sec. 3, T. 13 N, R. 1 E.:

Al11—0 to 2 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) when moist; mod-
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Figure 6.—Profile of Lynx loam. This soil is nearly 6 feet thick
over the underlying gravelly material.

erate, medium to thick, platy structure parting to
moderate, fine, granular; soft when dry, friable
when moist, slightly sticky and slightly plastic
when wet; many fine roots; many fine vesicular
pores; neutral; clear, wavy boundary.

A12—2 to 14 inches, brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 3/2) when moist; weak, medium to
thick, platy structure; slightly hard when dry, fria-
ble when moist, slightly sticky and plastic when
wet; many fine and medium roots; many fine and
medium tubular pores; neutral; clear, wavy bound-
ary.

A13—14 to 68 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark brown (10YR 2/2) when moist;
weak, fine, subangular blocky structure; slightly
hard when dry, friable when moist, sticky and plas-
tic when wet; few fine and medium roots; many
fine, medium, and large tubular pores; common
small pressure faces; mildly alkaline.

Content of coarse fragments generally is less than 15
percent by volume. Reaction ranges from neutral to mod-
erately alkaline.

Lime filaments or segregations are present in the lower
part of the A horizon in places. The A horizon has chroma
of 2 and 8. The A1l horizon is loam, fine sandy loam, or clay
loam that is modified by gravel in some places. The A12 and
A13 horizons range from heavy loam or heavy silt loam to
light clay loam.

Lynx soils (Ly).—These soils consist of Lynx loam
and Lynx clay loam., They are along the nearly level
bottoms of larger drainageways and on gently sloping
alluvial fans. Lynx loam has the profile described as
representative of the series. Slopes are dominantly less
than 5 percent.

Included with these soils in mapping, and making up
about 15 percent of the acreage, are areas of Cordes
sandy loam and very gravelly alluvial soils.

Runoff is slow to medium on these soils. The hazard
of erosion is slight.

These soils are used for range, irrigated crops, build-
ing sites, recreational areas, wildlife habitat, and wa-
tershed catchment areas. A number of homesites are
on these goils in the Miller Valley and Forbing Park
areas. Parts of Prescott College, Yavapai Junior Col-
lege, and parts of the Whipple and Willow Creek rec-
reation parks are on these soils. Capability unit VIe-1;
Loam Bottoms range site, 12- to 16-inch precipitation
zone ; wildlife group 6.

Lynx soils, eroded (Ly2).—These soils are on undulat-
ing or gently rolling plains that are dissected by nu-
merous shallow gullies, moderately deep gullies, and
deep gullies. They have a profile similar to the one de-
scribed as representative of the series, but they are
severely gullied and are more calcareous.

Included with these soils in mapping are scattered
areas of calcareous, slope-washed material. This mate-
rial is derived from the adjacent lakebed sediment and
consists mostly of clay loam. Also included are low
mounds of exposed, calcareous lakebed materials that
are mostly loam or clay loam. These included areas
make up about 20 percent of the acreage.

Runoff is medium to rapid on these soils. The hazard
of erosion is high.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Loam Bottoms range site, 12- to 16-inch precipitation
zone; wildlife group 6.

Lynx Series, Wet Variant

The Lynx soils, wet variant, consist of deep, some-
what poorly drained soils. These soils formed in mixed
recent alluvial material weathered from granite, schist,
basalt, sandstone, limestone, and related rock. They are
on nearly level flood plains and in swales. Slopes range
from 0 to 1 percent. Elevation ranges from 4,000 to
6,000 feet. The vegetation is sedges and rushes and scat-
tered shrubs. Annual precipitation is 12 to 16 inches.
The average annual air temperature is 51° to 57° F,
and the frost-free period is 140 to 220 days.

In a representative profile the surface layer is gray-
ish-brown loam about 5 inches thick. Below this is dark-
gray, gray, and grayish-brown light clay loam that
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extends to a depth of 60 inches. It is underlain by
brown sandy clay loam that is 12 inches or more thick.

Permeability is moderately slow. Available water ca-
pacity is high, and the effective rooting depth is more
than 60 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Lynx loam, wet variant,
from an area of Lynx soils, wet variant, 0.25 mile S.
and 0.12 mile W. of the NE. corner, sec. 13, T. 11 N,,
R.5 W.:

A11—0 to 5 inches, grayish-brown (10YR 5/2) loam, very
dark brown (10YR 2/2) when moist; strong, fine and
medium, subangular blocky structure; hard when
dry, firm when moist, slightly sticky and plastic
when wet; many fine, medium, and coarse roots;
many very fine interstitial pores; moderately alka-
line; clear, smooth boundary.

A12—5 to 16 inches, dark-gray (10YR 4/1) light clay loam,
black (10YR 2/1) when moist; weak, fine and
medium, subangular blocky structure; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; common very fine, fine, and
medium roots; many very fine and fine tubular
pores; slightly effervescent; moderately alkaline;
abrupt, smooth boundary.

A13—16 to 21 inches, gray (10YR 5/1) light clay loam, very
dark grayish brown (10YR 3/2) when moist; mas-
sive; hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; common very
fine, fine, and medium roots; many very fine and
fine tubular pores; strongly effervescent; moder-
ately alkaline; abrupt, smooth boundary.

Al4—21 to 60 inches, grayish-brown (10YR 5/2) light clay
loam, dark brown (10YR 3/3) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; common very
fine, fine, and medium roots; many very fine and
fine tubular pores; strongly effervescent; mildly
alkaline; gradual, smooth boundary.

A15—60 to 72 inches, brown (10YR 5/3) sandy clay loam,
dark brown (10YR 3/3) when wmoist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; common very
fine, fine, and medium roots; common very fine and
fine tubular pores; moderately alkaline; abrupt,
smooth boundary.

Lime filaments or segregations are present in the lower
part of the A horizon in places. In the A horizon hue is
10YR or 7.5YR but is dominantly 10YR. The All horizon
is loam or silt loam. Underlying the A1l horizon is heavy
loam, light clay loam, and sandy clay loam.

Lynx soils, wet variant (Lz).—The Lynx soils, wet
variant, are on nearly level flood plains and in swales.
These soils are subject to intermittent flooding and
seepage from adjacent higher lying areas. They are wet
for significant periods, and the water table is at a depth
of 2 to 8 feet during these periods.

Included with these soils in mapping, and making
up about 15 percent of the acreage, are areas of Cordes
sandy loam, generally at slightly higher elevations.

Runoff is very slow on these soils. The hazard of
erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit Vw-1;
Loam Bottoms range site, 12- to 16-inch precipitation
zone; wildlife group 6.

Mirabal Series

The Mirabel series consists of well-drained soils that
are shallow over bedrock. These soils formed in place
in material weathered from granite or gneiss. They
are in areas where there are strongly sloping to steep
mountains. Slopes range from 5 to 60 percent. Eleva-
tion ranges from 6,000 to 8,000 feet. The vegetation is
a mixed stand of ponderosa pine, Gambel oak, and
Douglas-fir and an understory of grass. Annual precip-
itation is 18 to 25 inches. The average annual air tem-
perature is about 43°F, and the frost-free period is 130
to 170 days.

In a representative profile the surface layer is gray-
ish-brown gravelly sandy loam about 5 inches thick
that is slightly acid. The next layer is light-gray grav-
elly sandy loam about 9 inches thick that is slightly
acid. It is underlain by yellowish-brown weathered
granite that grades into unweathered granite at a var-
iable depth.

Permeability is moderately rapid. Available water
capacity is low, and the effective rooting depth is 10
to 20 inches.

These soils are used mainly for trees, wildlife habi-
tat, recreation, mining, and watershed catchment areas.
Small areas have been subdivided for sites for homes
and summer cabins. Mining is mainly for gold, silver,
and copper.

Representative profile of Mirabel gravelly sandy
lﬁ)arln,“%o to 60 percent slopes, NW14 sec. 36, T. 9 N.,

01—1 inch to 0, partly decomposed pine needles, abrupt,
smooth boundary.

A1—0 to 5 inches, grayish-brown (10YR 5/2) gravelly sandy-
loam, dark brown (10YR 3/8) when moist; weak,
fine and medium, granular structure; slightly hard,
very friable, nonsticky and slightly plastic; common
fine, medium, and coarse roots; many fine and
medium interstitial pores; slightly acid; clear,
smooth boundary.

Cl1—b to 14 inches, light-gray (10YR 7/2) gravelly sandy
loam, dark brown (10YR 4/3) when moist; mas-
sive; slightly hard, very friable, nonsticky and
slightly plastic; many fine, medium, and coarse
roots; many fine and medium interstitial pores;
common to many pebbles and cobblestones; slightly
acid; clear, wavy boundary.

C2—14 to 29 inches, yellowish-brown (10YR 5/8) moist and
dry, weathered granite (grus); massive.

Depth to weathered granite ranges from 10 to 30 inches;
depth to unweathered bedrock is variable but averages more
than 20 inches.

The A horizon is gravelly, very gravelly, stony, and very
stony sandy loam or loam. Reaction in the Al horizon ranges
from medium acid to neutral. In the A horizon value is 4 to 6
dry and 3 or 4 moist, and chroma is 2 or 3. In the C horizon
value is 5 to 8 dry and 4 to 6 moist, and chroma is 2 to 8.

Mirabal gravelly sandy loam, 8 to 20 percent slopes
(MbC).—This soil is on hills or mountains that are
dissected by numerous short drainageways and a few
long drainageways.

Included with this soil in mapping, and making up
about 20 percent of the acreage, are areas of rock out-
crops, areas of Dandrea gravelly loam, and narrow
areas of coarse-textured recent soils in the drainage-
ways.



38 SOIL SURVEY

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate to high.

This soil is used for trees, wildlife habitat, recrea-
tion, mining, and watershed catchment areas. Capabil-
ity unit VIe-2; timber group 1; wildlife group 11.

Mirabal gravelly sandy loam, 20 to 60 percent slopes
(MbF).—This soil is on mountainous areas that are
dissected by numerous short drainageways and a few
long drainageways. It has the profile described as rep-
resentative of the series. )

Included with this soil in mapping, and making up
about 20 percent of the acreage, are areas of Dandrea
gravelly loam, areas of rock outcrops, and narrow areas
of coarse-textured, recent alluvial soils in the drainage-
ways.

Runoff is rapid on this soil. The hazard of erosion is
high.

This soil is used for trees, wildlife habitat, recrea-
tion, mining, and watershed catchment areas. Capabil-
ity unit VIIe-2; timber group 1; wildlife group 11.

Mirabal-Dandrea complex, 20 to 60 percent slopes
(MdF).—This complex is about 55 percent Mirabal
gravelly sandy loam and 35 percent Dandrea gravelly
loam. These soils are in an intricate pattern on mod-
erately steep to very steep hills and mountains that are
dissected by numerous short drainageways and a few
long drainageways.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are areas of rock out-
crops, very stony areas, areas of Mirabel gravelly sandy
loam, and areas of Dandrea gravelly sandy loam that
has slopes of 8 to 15 percent.

Runoff is medium on these soils. The hazard of ero-
sion is high.

These soils are used for trees, wildlife habitat, rec-
reation, mining, and watershed catchment areas. Both
parts in capability unit VII-2, Mirabal part in timber
group 1; Dandrea part in timber group 1. Both parts
in wildlife group 11.

Moano Series

The Moano series consists of well-drained soils that
are very shallow and shallow over schist. These soils
formed in place on gently sloping to very steep hills.
Slopes range from 0 to 60 percent. Elevation ranges
from 4,000 to 5,500 feet. The vegetation at higher ele-
vations is brush and an understory of grass. At the
lower elevations grasses are dominant. Annual pre-
cipitation is 12 to 16 inches. The average annual air
temperature is 50° to 57° F, and the frost-free period
is 140 to 200 days.

In a representative profile the surface layer is brown
gravelly loam about 3 inches thick. The next layer is
brown gravelly heavy loam about 6 inches thick. It is
underlain by olive-brown schist.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is less than 20
inches,

These soils are used mainly for range, wildlife habi-
tat, mining, and watershed catchment areas. The un-
derlying rock is used for building stone in limited
amounts.

Representative profile of Moano gravelly loam, 0 to
30 percent slopes, 0.2 mile E. and 0.1 mile S. of the NW.,
corner, sec. 23, T. 12 N.,, R. 1 E.:

Al1—0 to 3 inches, brown (7.5YR 4/4) gravelly loam, dark
brown (7.5YR 3/2) when moist; moderate, very fine
and fine, granular structure; soft when dry, friable
when moist, slightly sticky and slightly plastic
when wet; common very fine and fine roots; many
fine interstitial pores; neutral; clear, irregular
boundary.

C—3 to 9 inches, brown (7.5YR 4/4) gravelly heavy loam,
brown (7.5YR 4/4) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and plastic when wet; many fine and medium and
few coarse roots; many fine interstitial pores; mod-
erately alkaline; clear, irregular boundary.

R1—9 to 14 inches, olive (5Y 4/4) to olive-brown (2.5Y 4/4),
hard, slightly weathered schist.

R2—14 to 16 inches, pale-yellow (2.5YR 7/4), extremely
hard schist.

Depth to bedrock ranges from 6 to 20 inches but generally
is 6 to 16 inches. Because of the variability of parent rock,
reaction ranges from slightly acid to moderately alkaline
throughout.

In the A horizon hue is 10YR or 7.5YR, value is 4 or 5 dry
and 3 or 4 moist, and chroma is 2 to 4. The A horizon is
gravelly loam or very gravelly loam. Structure of the A
horizon ranges from platy to granular.

In the C horizon hue is 10YR to 5YR, value is 4 to 6 dry
and 3 or 4 moist, and chroma is 4 to 6. The C horizon is
gravelly loam or gravelly light clay loam. Content of gravel
in the C horizon ranges from 15 to 35 percent by volume.

Moano gravelly loam, 0 to 30 percent slopes (MgD).—
This soil is on hills that are dissected by numerous short
drainageways and a few long drainageways. It has the
profile described as representative of the series.

Included with this soil in mapping, and making up
about 15 percent of the acreage, are small areas of Arp
gravelly clay loam that has slopes of 0 to 15 percent
and areas of Lynx loam in the drainageways.

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate.

This soil is used for range, wildlife habitat, mining,
and watershed catchment areas. Capability unit VIIe-
1; Granitic Loam Hills range site, 12- to 16-inch pre-
cipitation zone; wildlife group 5.

Moano very rocky loam, 15 to 60 percent slopes (MkF).
—This complex is about 70 percent Moano gravelly
loam and 20 percent rock outcrops. This complex is on
moderately steep and very steep hills and mountains
that are dissected by numerous short drainageways.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are small areas of Arp
gravelly clay loam that has slopes of 8 to 30 percent
and narrow areas of Lynx soils in the drainageways.

Runoff is rapid. The hazard of erosion is moderate
to high.

This soil is used for range, wildlife habitat, mining,
and watershed catchment areas. Capability unit
VIIs-1; Granitic Loam Hills range site, 12- to 16-inch
precipitation zone; wildlife group 5.

Moano extremely rocky loam, 15 to 30 percent slopes
(MoD).—This complex is about 60 percent Moano gravelly
loam and about 30 percent rock outcrops. It is on
strongly sloping and moderately steep hills that are
dissected by numerous short drainageways.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are small areas of Arp
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gravelly clay loam and narrow areas of Lynx loam in
the drainageways.

Runoff is medium to rapid. The hazard of erosion is
moderate. )

This soil is used for range, wildlife habitat, mining,
and watershed catchment areas. Capability unit
VIIs-1; Granitic Loam Hills range site, 12- to 16-inch
precipitation zone; wildlife group 5.

Moano-Lynx association, rolling (MrC).—This associa-
tion is about 60 percent Moano soils and 30 percent
Lynx soils. The Moano soil is moderately sloping and
moderately steep on hills and has slopes ranging from
8 to 20 percent. The Lynx soil is nearly level to gently
sloping in swales and drainageways. Rock outcrops are
common. A few moderately deep and deep gullies are
in the Lynx soil.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of Arp
gravelly clay loam that has 0 to 15 percent slopes.

Runoff is medium on these soils. The hazard of ero-
gion is moderate.

These soils are used for range, wildlife habitat, min-
ing, and watershed catchment areas. Both parts in ca-
pability unit VIIe-1. Moano part in Granitic Loam
Hills range site, 12- to 16-inch precipitation zone. Lynx
part in Loam Bottoms range site, 12- to 16-inch precipi-
tation zone. Moano part in wildlife group 5; Lynx part
in wildlife group 6.

Moenkopie Series

The Moenkopie series consists of well-drained soils
that are very shallow and shallow over sandstone.
These soils are nearly level to strongly sloping on hills.
Slopes range from 0 to 10 percent but are dominantly
1 to 8 percent. Elevation ranges from 5,000 to 6,000
feet. The vegetation is juniper and pinyon pine, and an
understory of brush and grass. Annual precipitation is
12 to 14 inches. The average annual air temperature is
§8° to 57° F, and the frost-free period is 120 to 200

ays.

In a representative profile the surface and under-
lying layers are yellowish-red fine sandy loam about 9
inches thick. Below this is dense, light reddish-brown
or red sandstone bedrock that has a thin zone of lime
accumulation on the upper part.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is 10 to 20 inches.

These soils are used for range, wildlife habitat, and
watershed catchment areas.

Representative profile of Moenkopie fine sandy loam
that has 0 to 8 percent slopes from an area of Moen-
kopie association, undulating, 1.6 miles E. of the NW.
corner, sec. 36, T. 23 N,, R. 7 W.:

A1—0 to 2 inches, yellowish-red (5YR 4/6) fine sandy loam,
dark reddish brown (5YR 3/4) when moist; single
grained; loose when dry and moist, nonsticky and
nonplastic when wet; common very fine roots; many
fine interstitial pores; moderately alkaline; abrupt,
wavy boundary.

C—2 to 9 inches, yellowish-red (5YR 4/6) fine sandy loam,
dark reddish brown (5YR 3/4) when moist; mas-
sive; soft when dry, very friable when moist, non-
sticky and slightly sticky when wet; common very
fine roots; many fine interstitial pores; strongly

effervescent; moderately alkaline; abrupt, irregular
boundary.

R—9 to 14 inches, light reddish-brown (2.5YR 6/4) and red
(2.6YR 4/8) calcareous sandstone that has a thin
(1/8- to 1/2-inch), white (N 8/0) and pink (5YR
8/3) lime coating or layer on upper part.

Depth to sandstone ranges from 5 to 20 inches, but the
average depth is about 10 inches. In the A and C horizons
hue generally is 5YR but ranges to 2.5YR. Value is 4 to 6
dry and 3 or 4 moist. Chroma is 4 to 6. The A horizon is
fine sandy loam, sandy loam, gravelly loam, and very stony
loam. Lime coatings or accumulations above the bedrock
are absent in places.

Moenkopie association, undulating (MsB).—This asso-
ciation is about 50 percent Moenkopie fine sandy loam
on gently sloping sandstone ridges and 35 percent
Cordes fine sandy loam, red variant, in nearly level
swales.

Included with these soils in mapping, and making up
about 15 percent of the acreage, are areas of Purner
and Pastura gravelly loams, rock outcrops, and soils
similar to the Cordes, red variant, soil, but that are
shallow over bedrock.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Limy Hills range site, 12- to 16-inch precipitation zone;
wildlife group 5.

Mohave Series

The Mohave series consists of deep, well-drained
goils that have a distinet zone of lime accumulation.
These soils formed in mixed alluvium weathered from
granite, schist, and rhyolite and some limestone. They
are nearly level to undulating on alluvial fans and
plains. Elevation ranges from 2,000 to 4,000 feet. The
vegetation is desert shrubs and cactuses and an under-
story of annual and perennial grasses. Annual precipi-
tation is 8 to 11 inches. The average annual air tem-
perature is 58° to 68° F, and the frost-free period is
200 to 240 days.

In a representative profile the surface layer is light
yellowish-brown sandy loam about 4 inches thick. The
subsoil is brown sandy loam, light to heavy clay loam,
and heavy loam about 51 inches thick. It is underlain
by reddish-brown gravelly loamy coarse sand that ex-
tends to a depth of 60 inches or more.

Permeability is moderately slow. Available water ca-
pacity is high, and the effective rooting depth is 59
inches or more.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Mohave sandy loam, 0.4
mile W. and 0.8 mile N. of the SE. corner, sec. 32, T.
10N, R.6 W.:

A1—0 to 4 inches, light yellowish-brown (10YR 6/4) sandy
loam, dark yellowish brown (10YR 4/4) when moist;
weak, medium, platy structure; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; many very fine and few fine
roots; common very fine and fine tubular pores and
common very fine interstitial pores; neutral; clear,
wavy boundary.

Blt—4 to 11 inches, brown (7.5YR 5/4) sandy loam, dark
brown (7.5YR 4/4) when moist; massive; slightly
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hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; many very fine roots;
common very fine and fine tubular pores and com-
mon very fine interstitial pores; few thin clay films
in pores and as bridges between sand grains; mildly
alkaline; clear, wavy boundary.

B2t—11 to 28 inches, brown (7.5YR 5/4) light clay loam,
dark brown (7.5YR 4/4) when moist; weak, coarse,
prismatic structure parting to moderate, medium,
subangular blocky; slightly hard when dry, friable
when moist, sticky and plastic when wet; many very
fine roots; few very fine and fine tubular pores and
few fine interstitial pores; few thin clay films on
ped faces and in pores; moderately alkaline; clear,
wavy boundary.

B3tca—28 to 39 inches, strong-brown (7.5YR 5/6) heavy
loam, dark brown (7.5YR 4/4) when moist; mas-
sive; hard when dry, friable when moist, slightly
sticky and plastic when wet; few very fine roots;
common fine tubular pores and few fine interstitial
pores; few thin clay films in pores; strongly effer-
vescent; moderately alkaline; clear, wavy boundary.

1IB2tcab-—39 to 55 inches, brown (7.5YR 5/4) heavy clay
loam, dark brown (7.5YR 4/4) when moist; strong,
medium, prismatic structure parting to moderate,
medium, subangular blocky; very hard when dry,
firm when moist, sticky and plastic when wet; very
few very fine roots; common fine tubular pores;
common moderately thick clay films on ped faces
and in pores; strongly effervescent; many fine and
medium, pink (7.5YR 7/4) lime segregations and
filaments; moderately alkaline; clear, wavy bound-
ary.

IIIC—5B5 to 60 inches, reddish-brown (5YR 5/4) gravelly
loamy coarse sand, reddish brown (5YR 4/4) when
moist; massive; slightly hard when dry, friable
when moist, nonsticky and nonplastic when wet;
common fine interstitial pores; moderately alkaline.

The solum ranges from 25 to 50 inches or more in thick-
ness. In the A horizon hue is 7.5YR or 10YR, value is 5 or 6
and 3 to 5 moist, and chroma is 3 to 6. The B2t horizon is
sandy loam, fine sandy loam, loam, or light sandy clay loam.
In the Bt horizon hue is 7.5YR or 5YR, value is 5 or 6 dry
and 3 to 5 moist, and chroma is 8 to 6. The B2t horizon is
sandy clay loam, heavy loam, or clay loam.

Mohave sandy loam (Mt).—This nearly level to gently
sloping or undulating soil is on alluvial fans that are
dissected by numerous shallow drainageways.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are small areas of
Anthony and Latene gravelly sandy loams on ridges,
and Vekol loam in swales.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, building
gites, and watershed catchment areas. A limited acre-
age north of Wickenburg is irrigated. Capability unit
VIIc-1; Loam Upland range site, 8- to 12-inch precipi-
tation zone; wildlife group 2.

Palma Series

The Palma series consists of deep, well-drained soils.
These soils formed in windblown material weathered
from mixed sources. They are on nearly level to gently
rolling plains. Slopes range from 0 to 8 percent. Eleva-
tion ranges from 4,700 to 5,500 feet. The vegetation is
grasses. Annual precipitation is 12 to 16 inches. The
average annual air temperature is about 53° F, and the
frost-free period is about 142 days.

In a representative profile the surface layer is red-
dish-brown sandy loam about 5 inches thick. The sub-
soil is reddish-brown and yellowish-red sandy loam
about 37 inches thick. It is underlain by yellowish-red
fine sandy loam.

Permeability is moderately rapid. Available water
capacity is moderate, and the effective rooting depth is
60 inches or more,

These soils are used for range, wildlife habitat, and
watershed catchment areas.

Representative profile of Palma sandy loam that has
1 to 8 percent slopes, 0.9 mile N. and 0.3 mile W. of the
SE. corner, sec. 25, T. 24 N., R. 8 W.:

A1—0 to 5 inches, reddish-brown (5YR 5/4) sandy loam,
reddish brown (5YR 4/4) when moist; weak,
medium and thick, platy structure; soft when dry,
very friable when moist, nonsticky and nonplastic
when wet; many very fine and fine roots; many fine
interstitial pores and very few fine tubular pores;
neutral; clear, smooth boundary.

B2t—5 to 25 inches, reddish-brown (6YR 4/4) sandy loam,
dark reddish brown (5YR 3/4) when moist; weak,
very coarse, prismatic structure; slightly hard when
dry, very friable when moist, slightly sticky and
nonplastic when wet; few very fine and common fine
roots; common fine interstitial pores and few fine
tubular pores; clay as few thin bridges between
mineral grains and as thin coatings in pores; mod-
erately alkaline; gradual, wavy boundary.

B3—25 to 42 inches, yellowish-red (6YR 5/6) light sandy
loam, yellowish red (6YR 4/6) when moist; mas-
sive; slightly hard when dry, very friable when
moist, nonsticky and nonplastic when wet; few fine
roots; few fine tubular pores; moderately alkaline;
gradual, wavy boundary.

Cca—42 to 60 inches, yellowish-red (5YR 5/6) fine sandy
loam, yellowish red (YR 4/6) when moist; mas-
sive; slightly hard when dry, very friable when
moist, nonsticky and slightly plastic when wet;
very few fine roots; common very fine and fine
tubular pores and very fine interstitial pores;
slightly effervescent; moderately alkaline; gradual,
wavy boundary.

Lime segregations are present in the lower part of the
Cca horizon in places. The profile is sandy loam and fine
sandy loam to a depth of 60 inches or more. In the A horizon
hue is 5YR or 7.5YR, value is 5 or 6 dry, and chroma is 4 to
6. Color values of the B2t horizon are 4 or 5 dry and 3 or 4
moist, and chroma is 4 to 6.

Palma sandy loam, 1 to 8 percent slopes (PaB).—This
soil is on plains that are dissected by a few drainage-
ways. Included in mapping are narrow areas of Partri
loam, Cordes sandy loam, and Rune loam in swales.

Runoff is very slow on this soil. The hazard of soil
blowing is moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIe-1; Limy
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 7.

Palos Verdes Series

The Palos Verdes series consists of well-drained,
gravelly light clay loams that are underlain by weakly
cemented, gravelly alluvium. These soils formed in
mixed alluvium weathered from granite, basalt, schist,
limestone, and sandstone. They are on moderately slop-
ing to steep alluvial fans and ridges that are dissected
by numerous drainageways. Slopes range from 8 to 40
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percent. Elevation ranges from 2,000 to 4,500 feet. The
vegetation is dominantly desert shrubs and cactuses
and an understory of grass. Annual precipitation is 8
to 10 inches. The average annual air temperature is
3bout 65° F, and the frost-free period is 180 to 240
ays.

In a representative profile the surface layer is brown
gravelly sandy loam about 1 inch thick. The subsoil is
brown gravelly clay loam about 7 inches thick. It is
underlain by gray and strong-brown stratified gravelly
sandy loam that is weakly cemented and is slightly cal-
careous to strongly calcareous.

Permeability is moderate. Available water capacity
is moderate, and the effective rooting depth is 60 inches
and more.

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

Representative profile of Palos Verdes gravelly sandy
loam, 8 to 40 percent slopes, 0.5 mile S. of the SW. cor-
ner, sec. 32, T. 8 N, R. 1 E.:

A1—0 to 1 inch, brown (7.5YR 5/4) gravelly sandy loam,
dark brown (7.5YR 3/2) when moist; weak, thin,
platy structure parting to weak, fine, granular;
soft when dry, very friable when moist, nonsticky
and nonplastic when wet; few very fine roots; com-
mon very fine interstitial pores; mildly alkaline;
abrupt, smooth boundary.

B2t—1 to 8 inches, brown (7.5YR 5/4) gravelly light clay
loam, dark brown (7.5YR 4/4) when moist; weak,
fine, subangular blocky structure; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few very fine and com-
mon fine roots; common very fine interstitial pores
and few very fine tubular pores; very few thin
clay films on ped faces and in pores; mildly alkaline;
abrupt, wavy boundary.

Cca—=8 to 40 inches, gray (N 6/0) and strong-brown (7.5YR
5/6) stratified gravelly sandy loam that is alter-
nately weakly cemented and noncemented, grayish
brown (10YR 5/2) and dark yellowish brown (10YR
4/4) when moist; massive; very hard and slightly
hard when dry, very firm and very friable when
moist; nonsticky and nonplastic when wet; few fine
and very fine roots; slightly effervescent; moder-
ately alkaline.

The solum ranges from 8 to 18 inches in thickness, but it
averages 8 to 12 inches. The solum contains 25 to 35 percent

fine and medium gravel and a few cobblestones. Reaction of

the solum ranges from mildly alkaline to moderately alka-

line.

In the A horizon hue is 7.5YR or 10YR, value is 4 to 6
dry and 3 or 4 moist, and chroma is 2 to 4. The A horizon is
Igravelly sandy loam, very gravelly sandy loam, or gravelly
oam.

In the B2t horizon hue is 7.5YR or 10YR, value is 4 to 6
dry and 3 to 5 moist, and chroma is 8 or 4. The B2t horizon
is gravelly sandy clay loam or gravelly light clay loam.

The Cca horizon is normally stratified, consisting of
weakly cemented gravelly alluvium and noncemented gravel-
ly alluvium that ranges from slightly effervescent to strong-
ly effervescent. Discontinuous strongly cemeted strata are
present in places,

Palos Verdes gravelly sandy loam, 8 to 40 percent
slopes (PcE).—This soil is on alluvial fans or ridges
that are dissected by numerous drainageways.

Included with this soil in mapping are small areas of
Cave and Continental gravelly sandy loams that have
slopes of 8 to 30 percent. Also included are agglomerate
outcrops along the sides of the drainageways and
coarse-textured alluvial soils in the drainageways.

These included soils make up about 10 percent of the
acreage.

Runoff is medium to rapid on this soil. The hazard
of erosion is high.

This soil is used for seasonal grazing, wildlife habi-
tat, and watershed catchment areas. Capability unit
Vl1le-1; Loam Hills range site, 8- to 12-inch precipita-
tion zone; wildlife group 4.

Partri Series

The Partri series consists of deep, well-drained soils
that have a zone of lime accumulation at a moderate
depth. These soils formed in mixed alluvium weathered
from limestone, sandstone, and basalt. They are on
nearly level and moderately sloping alluvial fans or
plains. Slopes range from 0 to 8 percent but are dom-
inantly less than 5 percent. Elevation ranges from
4,800 to 5,400 feet. The vegetation is dominantly grass
along with scattered juniper in places. Annual precipi-
tation is about 12 inches. The average annual air tem-
perature is about 53° F, and the frost-free period is 140
to 160 days.

In a representative profile the surface layer is brown
loam about 2 inches thick. The subsoil is reddish-brown
clay loam and clay about 26 inches thick. The substra-
tum, extending to a depth of 64 inches, is white, weakly
lime-cemented gravelly clay loam.

Permeability is slow. Available water capacity is
high, and the effective rooting depth is more than 60
inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Partri loam from an area
of Poley-Partri loams, 0.4 mile E. and 0.4 mile N. of
the S14 corner, sec. 32, T. 23 N, R. 7 W.:

Al1—0 to 2 inches, brown (7.5YR 4/2) loam, dark brown
(7.5YR 8/2) when moist; moderate, very fine,
granular structure; soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
many fine and very fine roots; many fine interstitial
pores; moderately alkaline; abrupt, smooth bound-
ary.

B1t—2 to 15 inches, reddish-brown (5YR 4/3) heavy clay
loam, dark reddish brown (5YR 3/3) when moist;
weak, fine and medium, subangular blocky struc-
ture; slightly hard when dry, friable when moist,
sticky and plastic when wet; many fine and very
fine roots; common very fine tubular and inter-
stitial pores; common thin clay films on ped faces
and in pores; slightly effervescent in pockets; mod-
erately alkaline; gradual, wavy boundary.
to 28 inches, reddish-brown (5YR 4/4) clay, yel-
lowish red (5YR 4/6) when moist; strong, fine and
medium, prismatic structure; very hard when dry,
firm when moist, sticky and plastic when wet; com-
mon very fine and fine roots; very few very fine
tubular pores; many moderately thick clay films on
ped faces and in pores; strongly effervescent; few
fine, white (N 8/0) lime mottles; moderately alka-
line; gradual, wavy boundary.

Cca—28 to 64 inches, white (N 8/0) weakly lime-cemented
gravelly clay loam; massive; hard when dry, friable
when moist, sticky and plastic when wet; very few
fine roots; common very fine and few fine tubular
pores; violently effervescent; moderately alkaline;
Cca horizon is more than 15 percent calcium car-
bonate.

B2t—15
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Thickness of the solum and depth to the lime horizon
range from 20 to 36 inches but average 20 to 30 inches.
Reaction in the upper 10 inches of the soil ranges from neu-
tral to moderately alkaline,

In the A horizon hue is 7.5YR or 10YR, value is 4 or 5,
and chroma is 2 or 3. The A horizon is loam, gravelly loam,
or gravelly clay loam.

In the B2t horizon hue is 7.5YR or 5YR, value is 4 or 5
dry and 8 or 4 moist, and chroma is 4 to 6. The B2t horizon
is heavy clay loam or clay. Structure ranges from moderate
to strong, prismatic, or blocky.

The Cca horizon is lime segregations or weakly cemented
marly materials that are gravelly and cobbly in places.

Partri loam (Pd).—This nearly level and undulating
soil is on alluvial plains. A few areas are gently rolling
and are dissected by a few shallow drainageways.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are small areas of Pas-
tura gravelly loam and Poley and Rune loams. The
Rune soil is in the drainageways.

Runoff is very slow on this soil. The hazard of erosion
is slight.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIs-1; Limy
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 7.

Partri gravelly clay loam (Pe).—This nearly level and
undulating gently sloping soil is on alluvial fans that are
dissected by numerous shallow drainageways. It has a
profile similar to the one described as representative of
the series, but the surface layer is gravelly clay loam.

Included with this soil in mapping are small areas of
Pastura, Purner, and Dye gravelly loams and limestone
rock outcrops. Also included are narrow areas of Rune
loam in the drainageways. These included soils make
up about 15 percent of the acreage.

Runoft is very slow on this soil. The hazard of erosion
is slight.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIs-1; Limy
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 7.

Partri-Abra loams (Pf).—This complex is about 50
percent Partri loam and 35 percent Abra loam. These
soils are in an intricate pattern on nearly level and un-
dulating plains. The Abra soil is in some of the larger
drainageways.

Included with these soils in mapping, and making up
about 15 percent of the acreage, are small areas of
Pastura, Purner, and Dye soils.

Runoff is very slow on these soils. The hazard of
erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1; Limy Upland range site, 12- to 16-inch
precipitation zone; wildlife group 7.

Pastura Series

The Pastura series consists of well-drained soils that
are shallow over an indurated lime hardpan. These
soils formed in mixed alluvium weathered from lime-
stone and sandstone materials. They are on nearly level
to moderately steep fans. Slopes range from 0 to 30
percent. Elevation ranges from 4,600 to 5,400 feet. The
vegetation is grass or juniper and an understory of

grass. Annual precipitation is 12 to 14 inches. The
average annual air temperature is about 54° F, and
the frost-free period is 140 to 170 days.

In a representative profile the upper 11 inches is
pale-brown and brown gravelly loam. It is underlain by
a pinkish-white indurated gravelly layer that has a
thin laminar layer on the upper part (fig. 7).

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for range, wildlife habi-
tat, homesites, and watershed catchment areas.

Representative profile of Pastura gravelly loam, from
an area of Pastura-Poley complex, 2 to 8 percent slopes,
0.5 mile W. and 0.5 mile S. of the NE. corner, sec. 13,
T.19N,R. 4 W.:

Al—0 to 2 inches, pale-brown (10YR 6/3) gravelly loam,
brown (10YR 4/3) when moist; weak, medium, platy
structure parting to weak, fine, granular; slightly
hard when dry, friable when moist, nonsticky and
nonplastic when wet; few very fine roots; many
very fine interstitial pores; violently effervescent;
moderately alkaline; clear, smooth boundary.

Figure 7.—Profile of Pastura gravelly loam that has several layers
of cemented material in the substratum.
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C1—2 to 11 inches, brown (10YR 5/3) gravelly loam, dark
brown (10YR 4/3) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; common very fine
and fine roots; very few very fine tubular pores and
common very fine interstitial pores; violently effer-
vescent; moderately alkaline, abrupt, wavy bound-

ary.

C2cam—11 to 19 inches, pinkish-white (7.5YR 8/2), lime-
indurated gravelly hardpan that has a thin laminar
layer on the upper part of the surface, pink (7.5YR
7/4) when moist; massive; extremely hard when
dry, extremely firm when moist; horizon is frac-
tured in places; violently effervescent; moderately
alkaline,

Depth to the lime hardpan ranges from 8 to 20 inches.
Gravel-size fragments of lime, limestone, sandstone, and
chert are on the surface and throughout the profile.

In the Al horizon hue ranges from 10YR through 5YR, but
is dominantly 10YR or 7.5YR. Value is 4 to 6 dry and 3 to 5
moist, and chroma is 3 or 4. In the C1 horizon hue is 5YR
to 10YR, value is 5 to 7 dry and 4 to 6 moist, and chroma is
2 to 6. The A and C horizons are loam, gravelly loam,
gravelly silt loam, or gravelly very fine sandy loam. A series
of strongly cemented to indurated strata are present in
places. These strata range in thickness from 6 to 36 inches,
are gravelly, and are separated by layers of weakly cemented
gravelly and cobbly materials.

Pastura gravelly loam, 0 to 8 percent slopes (PgB).—
This soil is on alluvial plains or fans.

Included with this soil in mapping are small areas of
Pastura cobbly loam and Pastura stony loam. Also in-
cluded is a shallow soil that has a thin clayey horizon
over a lime hardpan. These included soils make up
about 5 percent of the acreage.

Runoff is slow on this soil. The hazard of erosion is
slight,

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Limited areas in the vicinity
of Paulden have been subdivided for use as homesites.
Capability unit VIs-1; Limy Hills range site, 12- to 16-
inch precipitation zone; wildlife group 5.

Pastura complex, 1 to 30 percent slopes (PhD).—This
complex is about 50 percent Pastura gravelly loam and
40 percent Pastura cobbly loam. These soils are in an
intricate pattern on old alluvial fans or stream terraces
that are dissected by numerous drainageways. The
Pastura gravelly loam is on nearly level to gently slop-
ing ridgetops. The Pastura cobbly loam is on the sides
of the drainageways.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are small areas of Po-
ley gravelly sandy loam on the ridgetops and steeper
side slopes along the drainageways, and coarse-textured
alluvial soils in the drainageways.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Limited areas in the vicin-
ity of Paulden have been subdivided for use as home-
sites. Capability unit VIe-1; Limy Hills range site, 12-
to 16-inch precipitation zone; wildlife group 5.

Pastura-Poley complex, 2 to 8 percent slopes (PIB).—
This complex is about 55 percent Pastura gravelly loam
and 35 percent Poley sandy loam. These soils are in an
intricate pattern on undulating and gently rolling old
terraces or fans that are dissected by a few long shallow
drainageways. Pastura gravelly loam is on the slightly

higher areas and has the profile described as repre-
sentative of the series. Poley sandy loam is in the lower-
lying or depressional areas. It has a profile similar to
that described as representative of the Poley series,
but is not gravelly.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are areas of Pastura
cobbly loam that has slopes of 8 to 30 percent and
coarse-textured soils in the drainageways.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Pastura part in Limy Hills range site, 12-
to 16-inch precipitation zone; Poley part in Limy Up-
land range site, 12- to 16-inch precipitation zone. Pas-
tura part in wildlife group 5; Poley part in wildlife
group 7.

Pastura-Lynx association, undulating (PmB).—This
association is about 60 percent Pastura soils and about
30 percent Lynx soils. The Pastura gravelly loam is on
gently sloping alluvial fans. The Lynx soils are in
nearly level swales and drainageways.

Included with these soils in mapping are areas of
Poley and Wineg sandy loams and Pastura cobbly
loams on the fans. Also included are small areas of a
moderately deep phase of Lynx loam in the swales.
These included soils make up about 10 percent of the
acreage.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Pastura part in Limy Hills range site, 12-
to 16-inch precipitation zone; Lynx part in Loam Bot-
toms range site, 12- to 16-inch precipitation zone. Pas-
tura part in wildlife group 5; Lynx part in wildlife
group 6.

Pastura-Rune association, undulating (PnB).—This
association is 60 percent Pastura gravelly fine sandy
loam and 30 percent Rune soils. The Pastura soil is on
gently sloping to moderately sloping alluvial fans. The
Rune soils are in swales.

Included with these soils in mapping are small areas
of Tours loam or Cordes fine sandy loam, red variant,
and moderately deep phases of alluvial soils in drain-
ageways. Also included are small areas of Poley sandy
loam on the fans. These included soils make up about
10 percent of the acreage.

Runoft is slow on these soils. The hazard of erosion
is glight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs—-1. Pastura part in Limy Hills range site, 12-
to 16-inch precipitation zone; Rune part in Loam Bot-
toms range site, 12- to 16-inch precipitation zone. Pas-
tura part in wildlife group 5; Rune part in wildlife
group 6.

Poley Series

The Poley series consists of deep, well-drained soils
that have a zone of lime accumulation at a moderate
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depth. These s0ils formed in mixed alluvium weathered
from sandstone and limestone along with some influence
from other materials. They are on nearly level to mod-
erately sloping alluvial fans and plains. Slopes range
from 0 to 9 percent but are dominantly 0 to 8 percent.
Elevation ranges from 4,800 to 5,600 feet. The vege-
tation is grass. Annual precipitation is 12 to 14 inches.
The average annual air temperature is about 53° F,
and the frost-free period is 140 to 160 days.

In a representative profile the surface layer is red-
dish-brown gravelly sandy loam about 2 inches thick.
The subsoil is yellowish-red clay and sandy clay loam
about 22 inches thick. The substratum is white, weakly
lime-cemented, very cobbly coarse sandy loam.

Permeability is slow. Available water capacity is
moderate, and the effective rooting depth is 40 to 60
inches.

These soils are used mainly for range, wildlife habi-
tat, irrigated crops, and watershed catchment areas.

Representative profile of Poley gravelly sandy loam,
0.7 mile E. and 0.5 mile N. of the NW. corner, sec. 32,
T.23 N, R.6 W.:

Al1-—0 to 2 inches, reddish-brown (YR 5/4) gravelly sandy
loam, reddish brown (5YR 4/4) when moist; weak,
very fine, granular structure; slightly hard when
dry, very friable when moist, slightly sticky and
slightly plastic when wet; many very fine and fine
roots; many fine interstitial pores; moderately alka-
line; abrupt, smooth boundary.

B1t—2 to 6 inches, yellowish-red (5YR 5/6) sandy clay loam,
yellowish red (5YR 4/6) when moist; weak, medium
and coarse, subangular blocky structure; hard
when dry, friable when moist, slightly sticky and
plastic when wet; many very fine and fine roots;
common very fine tubular pores; few thin clay films
in pores and as bridges holding mineral grains
together; moderately alkaline; clear, smooth bound-
ary.

B21t—6 to 18 inches, yellowish-red (5YR 4/6) or red (2.5YR
4/6) dry and moist, clay; moderate, medium and
coarse, prismatic structure parting to moderate,
medium and coarse, subangular blocky; very hard
when dry, firm when moist, slightly sticky and plas-
tic when wet; many very fine and common fine
roots; common very fine tubular pores; many thin
clay films on ped faces and in pores; moderately
alkaline; clear, wavy boundary.

B22tca—18 to 24 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/8) when moist; weak,
medium, subangular blocky structure; hard when
dry, friable when moist, slightly sticky and plastic
when wet; common very fine roots; common very
fine tubular pores; common thin clay films on ped
faces and in pores; violently effervescent; many
medium, white (N 8/0), soft lime segregations and
mycelia-like veins; moderately alkaline; gradual,
wavy boundary.

Cca—24 to 60 inches, white (N 8/0), weakly lime-cemented
very cobbly coarse sandy loam; massive; hard when
dry, firm when moist, nonsticky and nonplastic when
wet; few fine roots; many very fine interstitial
pores; violently effervescent; cobblestones and
gravel decrease with increasing depth; moderately
alkaline.

Thickness of the solum and depth to the zone of lime
accumulation ranges from 20 to 36 inches but averages 20 to
30 inches. Reaction in the solum ranges from neutral to
moderately alkaline.

In the A horizon hue is 5YR or 7.5YR, value is 5 or 6 dry
and 3 or 4 moist, and chroma is 4 to 6. The A horizon is
gravelly sandy loam, sandy loam, gravelly loam, or loam.

In the B2t horizon hue is 5YR or 2.5YR, and chroma is 4 to
8. The B2t horizon ranges from sandy clay loam to clay. A
B3tca horizon is present in some areas. The zone of lime
accumulation ranges from a heavy concentration of lime
to weakly lime-cemented very cobbly and very gravelly
materials.

Poley gravelly sandy loam (Po).—This nearly level to
moderately sloping soil is on alluvial fans and plains
that are dissected by a few long shallow drainageways
and moderately deep drainageways. It has the profile
described as representative of the series.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of Pastura
gravelly loam and Poley cobbly sandy loam or Poley
sandy loam along the drainageways.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. A limited acreage is irrigated
and cultivated. Capability unit VIs-1; Limy Upland
range site, 12- to 16-inch precipitation zone; wildlife
group 7.

Poley-Partri loams (Pp).—This complex is about 60
percent Poley loam and about 30 percent Partri loam,
The Poley loam has a profile similar to the one de-
scribed as representative of the Poley series, but it has
a loam surface layer. The Partri loam has the profile
described as representative of the Partri series. These
soils are in an intricate pattern on nearly level and un-
dulating plains. The Poley soil is in slightly higher
lying areas.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are areas of Pastura
gravelly loam on the plains and Rune loam in the larger
drainageways.

Runoft is very slow to slow on these soils. The hazard
of erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIs-1;
Limy Upland range site, 12- to 16-inch precipitation
zone; wildlife group 7.

Purner Series

The Purner series consists of well-drained soils that
are shallow over limestone. These soils are on gently
sloping to moderately steep limestone ridges or low
hills. Slopes range from 2 to 30 percent but are dom-
inantly 2 to 10 percent. Elevation ranges from 5,000 to
5,800 feet. The vegetation is juniper and an understory
of grass and brush. Annual precipitation is 12 to 14
inches. The average annual air temperature is about
53° F, and the frost-free period is 140 to 160 days.

In a representative profile the surface layer is red-
dish-brown gravelly loam about 9 inches thick. The next
layer is white lime-cemented gravelly loam about 6
inches thick. It is underlain by white, dark-gray, or
pinkish-gray dense limestone.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.
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Representative profile of Purner gravelly loam, 2 to
15 percent slopes, 600 feet N. of the E1j corner, sec.
31, T.23 N.,, R. 7TW.:

A11—0 to 2 inches, reddish-brown (5YR 5/3) gravelly loam,
dark reddish brown (5YR 3/3) when moist; weak,
fine, granular structure; soft when dry, very friable
when moist, slightly sticky and slightly plastic
when wet; many very fine and fine roots; many fine
interstitial pores; violently effervescent; moderately
alkaline; abrupt, wavy boundary.

A12—2 to 9 inches, reddish-brown (5YR 5/3) gravelly loam,
dark reddish brown (5YR 3/3) when moist; mas-
sive; slightly hard when dry, friable when moist,
slightly sticky and plastic when wet; many very
fine and fine roots; many fine interstitial pores; vio-
lently effervescent; moderately alkaline; clear, wavy
boundary.

Cca—9 to 15 inches, white (N 8/0), weakly and strongly
lime-cemented gravelly loam, pinkish gray (7.5YR
6.2) when moist; massive; hard and very hard when
dry, firm and very firm moist, nonsticky and non-
plastic when wet; common fine roots; common fine
interstitial pores; abrupt, irregular boundary.

R—15 to 27 inches, white (N 8/0), dark-gray (5YR 4/1),
and pinkish-gray (7.5YR 6/2) dense limestone.

Depth to bedrock ranges from 7 to 18 inches but averages
8 to 12 inches. The soil contains 20 to 30 percent gravel and
some stones. In the A horizon hue is 5YR, value is 4 or 5 dry
and 2 or 3 moist, and chroma is 2 or 3. The A horizon is
gravelly loam, gravelly light clay loam, or very stony loam.

Purner gravelly loam, 2 to 15 percent slopes (PrC).—
This soil is on limestone ridges and low hills dissected
by a few short drainageways that have moderately
steep sides. It has the profile described as representa-
tive of the series.

Included with this soil in mapping are areas of Partri
loam and Dye gravelly loam that have slopes of less
than 5 percent, and areas of Purner very stony loam
that has slopes of 15 to 30 percent. Also included are
narrow areas of recent alluvial soils in the drainage-
ways. These included soils make up about 15 percent of
the acreage.

Runoff is slow to medium on this soil. The hazard of
erosion ig slight to moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIe-1; Limy
Hills range site, 12- to 16-inch precipitation zone;
wildlife group 5.

Purner very stony loam, 2 to 15 percent slopes (PsC).
—This soil is on limestone ridges and low hills that are
dissected by a few short drainageways that have mod-
erately steep sides. It has a profile similar to the one
described as representative of the series, but the sur-
face layer is very stony.

Included with this soil in mapping are small areas
of Dye gravelly loam that has slopes of 2 to 8 percent
and rock outcrops on the sides of the drainageways.
Also included are narrow areas of recent alluvial soils
in the drainageways. These included soils make up
about 10 percent of the acreage.

Runoff is slow to medium on this soil. The hazard of
erosion is slight.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIs-1; Limy
Hills range site, 12- to 16-inch precipitation zone; wild-
life group 5.

Purner very stony loam, 15 to 30 percent slopes (PsD).
—This soil is on limestone hills that are dissected by
few ghort drainageways that have moderately steep
sides. It has a profile similar to the one described as
representative of the series, but it has a very stony
surface layer.

Included with this soil in mapping are small areas of
Dye gravelly loam that has slopes of 2 to 15 percent
and areas of rock outcrops along the drainageways.
Also included are narrow areas of recent alluvial soils
in the drainageways. These included soils make up 10
percent of the acreage.

Runoff is medium on this soil. The hazard of erosion
is slight to moderate.

This soil is used for range, wildlife habitat, and wa-
tershed catchment areas. Capability unit VIs-1; Limy
Hills range site, 12- to 16-inch precipitation zone; wild-
life group 5.

Purner-Boysag complex, 2 to 15 percent slopes (PuC).
—This complex is about 50 percent Purner and about
35 percent Boysag soils. These soils are in an intricate
pattern on undulating to rolling limestone ridges and
low hills. The Purner soil generally is on the slightly
higher lying areas and has steeper slopes.

Included with these soils in mapping are small areas
of Moenkopie very rocky and gravelly loams, rock out-
crops on the ridges, and recent alluvial soils in drain-
ageways. Also included are small areas of Partri loam
adjacent to the drainageways, These included soils
make up about 10 percent of the acreage.

Runoff is slow to medium on these soils. The hazard
of erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit Vle-1. Purner part in Limy Hills range site, 12-
to 16-inch precipitation zone; Boysag part in Limy Up-
land range site, 12- to 16-inch precipitation zone. Pur-
ner part in wildlife group 5; Boysag part in wildlife
group 7.

Purner and Dye soils, 2 to 30 percent slopes (PvD).—
This mapping unit is about 60 percent Purner and
about 30 percent Dye soils. These are undulating to
moderately steep soils on limestone and sandstone
ridges and hills that are dissected by a few long broad
swales and many short drainageways that have strong-
ly sloping sides. Very stony and very rocky areas are
common in the Purner soil on the steep side slopes. The
Purner soil has a profile similar to the one described
as representative of the series, but it hag a very stony
surface layer.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of Moen-
kopie very rocky and gravelly loam, Jacks very rocky
and gravelly loam, Rune and Tours loam, rock outcrops,
and Cordes fine sandy loam, red variant, in the drain-
ageways.

Runoff is slow to medium on these soils. The hazard
of erosion is slight to moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Purner part in Limy Hills range site, 12-
to 16-inch precipitation zone; Dye part in Limy Upland
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range site, 12- to 16-inch precipitation zone. Purner
part in wildlife group 5; Dye part in wildlife group 7.

Purner and Moenkopie soils, 8 to 30 percent slopes
(PwD).—This mapping unit is about 60 percent Purner
and about 30 percent Moenkopie soils. These soils are
on strongly sloping and moderately steep, intermingled
limestone and sandstone hills that are dissected by a
few long, broad drainageways and many short drain-
ageways that have steep sides. The Purner soil is on
the limestone, and the Moenkopie soil is on the sand-
stone. The Purner soil is similar to the soil described
as representative of the series, but is very stony.

Included with these soils in mapping, and making up
about 10 percent of the acreage, are areas of Purner
and Moenkopie very rocky loams, Dye gravelly loam,
and narrow areas of recent alluvial soils in the drain-
ageways.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas, Capability unit VIs-1;
Limy Hills range site, 12- to 16-inch precipitation zone;
wildlife group 5.

Retriever Series

The Retriever series consists of well-drained, cal-
careous soils that are shallow or very shallow over
limestone. These soils formed on gently sloping to mod-
erately steep limestone hills. Slopes range from 2 to 30
percent., Elevation ranges from 1,800 to 4,500 feet. The
vegetation is a sparse cover of desert shrubs and an
understory of grass. Annual precipitation is 8 to 13
inches. The average annual air temperature is 61° to
65° F, and the frost-free period is about 225 days.

In a representative profile the surface and underly-
ing layers are pale-brown gravelly loam about 8 inches
thick. Below this is light-gray massive limestone.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas.

Representative profile of Retriever gravelly loam, 2
to 30 percent slopes, 0.2 mile S. and 0.7 mile E. of the
NW. corner, sec. 21, T. 7N,, R. 1 E.:

A1—0 to 3 inches, pale-brown (10YR 6/3) gravelly loam,
dark yellowish brown (10YR 4/4) when moist;
weak, medium, platy structure; soft when dry,
very friable when moist, slightly sticky and slightly
plastic when wet; many very fine and few fine

roots; many interstitial pores; violently effer-
vescent; moderately alkaline; clear, smooth bound-

ary.
C—3 to 8 inches, pale-brown (10YR 6/3) gravelly loam, dark
yellowish brown (10YR 4/4) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; many very
fine and few fine roots; many interstitial pores;
violently effervescent; moderately alkaline; clear,
smooth boundary.
R—8 to 10 inches, light-gray (10YR 7/1), extremely hard
limestone.
Depth to bedrock ranges from 5 to 18 inches but averages

6 to 12 inches. Content of coarse fragments is variable but
this soil is either gravelly, cobbly, or stony throughout the

entire profile. Content of coarse fragments ranges from 15 to
35 percent by volume.

In the A horizon hue is 7.5YR or 10YR. Value in the Al
horizon is 6 and 7 dry and 4 and 5 moist. Chroma is 2 to 4.
In the C horizon hue is 10YR to 5YR but is dominantly
7.5YR. Value is 6 and 7 dry and 4 and 5 moist. Chroma is 3
or 4. The C horizon is gravelly sandy loam, gravelly loam,
loam, or gravelly light clay loam. A Ceca horizon is present
in places that is weakly cemented or rests directly on
bedrock.

Retriever gravelly loam, 2 to 30 percent slopes (ReD).
—This goil is on limestone hills that are dissected by
numerous deep entrenched drainageways. Slopes are
dominantly 15 to 30 percent. Included in mapping are
small areas of rock outcrops along the drainageways.

Runoff is medium to rapid on this soil. The hazard
of erosion is moderate to high.

This soil is used for seasonal grazing, wildlife habi-
tat, and watershed catchment areas. Capability unit
VIIe-1; Caliche Upland range site, 8- to 12-inch
precipitation zone; wildlife group 3.

Rimrock Series

The Rimrock series consists of moderately deep and
deep, well-drained soils that formed in place on basalt
flows, cinders, or volcanic bombs. Slopes are nearly
level to rolling and the surface has a gilgal microrelief.
Slopes range from 0 to 15 percent but are dominatly
0 to 5 percent. Elevation ranges from 2,500 to 5,000
feet. The vegetation is grass, desert shrubs, and cac-
tuses. Annual precipitation is 8 to 12 inches. The
average annual air temperature is about 60° to 68°
F, and the frost-free period is 200 to 240 days.

In a representative profile the surface layer is brown
cobbly clay about 2 inches thick. The next layer is
dark-brown clay about 82 inches thick. It is underlain
by massive basalt.

Permeability is slow. Available water capacity is
moderate and high, and the effective rooting depth is
20 to 60 inches.

These soils are used mainly for range, wildlife
habitat, and watershed catchment areas.

Representative profile of Rimrock cobbly clay, 0.4
mile S. and 0.4 mile E. of the NW. corner, sec. 2, T.
9N,R.5W.:

A1—0 to 2 inches, brown (7.5YR 5/3) cobbly heavy clay,
dark brown (7.5YR 8/2) when moist; moderate,
thin, platy structure parting to strong, fine, granu-
lar; slightly hard when dry, friable when moist,
sticky and plastic when wet; common very fine
roots; many very fine interstitial pores and few
very fine tubular pores; moderately alkaline; clear,
smooth boundary.

C—2 to 34 inches, dark-brown (7.5YR 4/2) clay, dark brown
(7.5YR 3/2) when moist; massive; very hard when
dry, firm when moist, very sticky and very plastic
when wet; many very fine and common fine roots;
common fine interstitial pores and common very fine
and fine tubular pores; many pressure faces and
medium slickensides forming medium and large
parallelepipeds that have oblique cleavage; slightly
effervescent to strongly effervescent; moderately
alkaline; clear, wavy boundary.

R—34 to 44 inches, extremely hard, fractured basalt that has
thin, white (10YR 8/2) lime coatings on upper part
and in cracks and seams.

Depth to bedrock ranges from 28 inches to approximately
50 inches. Basalt cobblestones and stones on the surface
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range from few to many. Secondary calcium carbonate and
lime nodules are present in places immediately above the
parent rock. Cracks that are 2 inches or more wide and 20 to
36 inches deep are common if the soil is dry.

In the Al horizon hue is 25YR to 7.5YR, value is 4 or 5
dry and 2 to 4 moist, and chroma is 2 to 4. The A horizon is
clay, silty clay, heavy silty clay loam, or clay loam, all of
which are modified by coarse fragments. In the C horizon hue
is 7.5YR to 2.5YR, value is 3 to 5 dry and 2 to 4 moist, and
chroma is 2 to 4. The C horizon is clay or silty clay.

Rimrock cobbly clay (Rk).—This nearly level to un-
dulating soil is on basalt plains. It has the -profile
described as representative of the series.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of Rimrock
gravelly clay loam, Rimrock very stony clay, Graham
gravelly clay loam, and Cave gravelly sandy loam.

Runnoff is very slow on this soil. The hazard of
erosion is slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Loam Hills range site, 8- to 12-inch precipitation zone;
wildlife group 4.

Rimrock-Cave complex (Rm).—This complex is about
60 percent Rimrock cobbly clay and 30 percent Cave
gravelly sandy loam. These soils are in an intricate
pattern on nearly level to gently sloping basalt plains
and mesa tops. The Cave soil has slopes of less than
5 percent.

Included with these soils in mapping are small areas
of rock outcrops, areas of Rimrock very stony clay,
and areas of Rimrock cobbly clay that has slopes of
8 to 15 percent. Also included are narrow areas of
clay loam alluvial soils in drainageways. These included
soils make up about 10 percent of the acreage.

Runoff is very slow and slow on these soils. The
hazard of erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIIs-1. Rimrock part in Loam Hills range site,
8- to 12-inch precipitation zone; Cave part in Caliche
Upland range site, 8- to 12-inch precipitation zone.
Rimrock part in wildlife group 4; Cave part in wildlife
group 3.

Rimrock-Graham complex, 3 to 15 percent slopes (Rn).
—This complex is about 60 percent Rimrock cobbly
clay that has slopes of 0 to 8 percent and 30 percent
Graham very stony clay loam that has slopes of 8 to
15 percent. These soils are in an intricate pattern on
gently to strongly sloping basalt plains that are dis-
sected by a few deep drainageways that have steep
sides. The Graham soil is on low ridges and slightly
higher lying areas, or near the edges of steep drain-
ageways

Included with these soils in mapping are small areas
of Rimrock gravelly clay loam and Graham very stony
clay loam that has slopes of 0 to 8 percent. Also
included are areas of House Mountain very rocky and
gravelly loam and rock outcrops in the Graham soil.
These included areas make up about 10 percent of the
acreage,

Runoff is slow to medium on these soils. The hazard
of erosion is slight to moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIe-1;

Loam Hills range site, 8- to 12-inch precipitation zone;
wildlife group 4.

Roeck Land

Rock land (Ro) consists of 50 to 90 percent rock out-
crops, and the rest is shallow and very shallow soils.
It is gently rolling and steep on hills, mountains, and
divides that are dissected by numerous drainageways
and vertical escarpments. The rock outcrops are gran-
ite, basalt, limestone, sandstone, or tuff.

Runoff is medium to high. The hazard of erosion
is slight.

The vegetation is grass, chaparral, or juniper. For-
age production is limited because of the rock outcrops
and shallow and very shallow soil depth (fig. 8).
Capability unit VIIs-1,

Rock Land, Low Rainfall

Rock land, low rainfall (Rr), consists of 50 to 90 per-
cent rock outcrops, and the rest is shallow and very
shallow soils. It is in desert areas and is gently sloping
to steep on hills, mountains, and divides that are
dissected by numerous drainageways and vertical
escarpments. The rock outcrops are basalt, andesite,
granite, or tuff. Annual precipitation is less than
12 inches.

Runoff is medium to high. The hazard of erosion is
slight.

The vegetation is a sparse cover of desert shrubs
and an understory that is dominantly annual grasses.
Forage production is severely limited because of the
rock outcrops, limited rainfall, and shallow and very
shallow depth to bedrock. Capability unit VIIs-1.

Rough Broken Land

Rough broken land (Rs) consists of very shallow to
deep soils and soil materials that range from sandy
loam to clay loam and are generally calcareous. It
is moderately steep and very steep on fans that are
highly dissected by numerous steep-sided drainage-
ways. Slopes are highly variable but are dominantly
15 to 60 percent. The soils and soil materials are
variable because of the wide variety of materials that
form the fans. The surface layer in some areas is
gravelly. Soil slipping is common. Tuffaceous material
is exposed along some of the drainageways. Geologic
erosion is active.

Included with this land type in mapping are small
areas of Lonti gravelly loam and similar soils that
appear to be remnants of old surfaces.

Runoff is rapid. The hazard of erosion is high.

This land type is used for limited grazing, wildlife
habitat, and watershed catchment areas. Capability
unit VIle-1.

Rune Series

The Rune series consists of deep, well-drained soils.
These soils formed in mixed alluvium that weathered
from shale, limestone, sandstone, and basalt. They are
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Figure 8.—Typical area of Rock land. The pockets of soil between the granite outcrops support some vegetation.

nearly level to gently sloping on flood plains or in
swales. Slopes range from 0 to 5 percent. Elevation
ranges from 4,700 to 6,500 feet. The vegetation is
grass. Annual precipitation is 12 to 16 inches. The
average annual air temperature is 49° to 57° F, and
the frost-free period is 140 to 160 days.

In a representative profile the surface layer is red-
dish-brown loam about 2 inches thick. It is underlain
by reddish-brown clay to light clay loam about 58
inches thick.

Permeability is slow. Available water capacity is
high, and the effective rooting depth is more than 60
inches.

These soils are used mainly for range, wildlife
habitat, and watershed catchment areas.

Representative profile of Rune loam, 0.5 mile E.
and 0.2 mile S. of the NW. corner, sec. 6, T. 22 N.,
R.TW.:

Al1—0 to 2 inches, reddish-brown (5YR 4/3) loam, dark
reddish brown (5YR 38/3) when moist; weak, thin,
platy structure parting to weak, very fine, granular;
soft when dry, very friable when moist, slightly
sticky and plastic when wet; many very fine and
fine roots; many fine interstitial pores; strongly

effervescent; moderately alkaline; clear, smooth
boundary.

C1—2 to 14 inches, reddish-brown (5YR 4/3) light clay loam,
dark reddish brown (5YR 3/3) when moist; weak,
fine, granular structure; hard when dry, friable
when moist, sticky and plastic when wet; many fine
and very fine roots; common very fine and fine
tubular pores; strongly effervescent; moderately
alkaline; clear, smooth boundary.

C2—14 to 23 inches, reddish-brown (5YR 4/3) heavy clay
loam, dark reddish brown (5YR 3/3) when moist;
weak, medium, prismatic structure parting to mod-
erate, medium, subangular blocky; very hard when
dry, firm when moist, sticky and plastic when wet;
many fine and very fine roots; few very fine and
fine tubular pores; common thin pressure faces;
strongly effervescent; moderately alkaline; clear,
wavy boundary.

C3—23 to 60 inches, reddish-brown (5YR 4/3) clay, dark
reddish brown (5YR 3/3) when moist; weak,
medium, prismatic structure parting to moderate,
medium, subangular and angular blocky; very hard
when dry, firm when moist, very sticky and very
plastic when wet; common very fine roots; common
very fine and fine tubular pores; many thin pressure
faces; violently effervescent; common, fine, pink
(5YR 17/3) lime filaments; moderately alkaline.

This soil generally is deep or very deep, but contrasting
layers ranging from gravel to shale are below a depth of 40
inches in places. Filaments and soft, irregularly shaped,
small- to medium-sized lime segregations are immediately
below the A horizon in places.

In the A horizon hue is dominantly 5YR but ranges to
2.5YR, and value is 4 or 5 dry and 2 or 3 moist. The A horizon
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is loam, clay loam, or silty clay loam. In the C horizon hue
is 5YR or 2.5YR, and value is 4 or 5. The C horizon is light
clay loam to clay.

Rune loam (Rt).—This nearly level or gently sloping
soil is on flood plains or in swales that are dissected by
a few moderately deep gullies.

Included with this soil in mapping are areas of Rune
soil that has a surface layer of clay loam and silty clay
loam. Also included, and making up about 10 percent
of the acreage, are areas of Partri and Poley loams
and Dye and Purner gravelly loams. The Partri and
Poley soils are on the flood plains, and the Dye and
Purner soils extend into the swales.

Runoff is slow on this soil. The hazard of erosion is
slight to moderate.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Loam Bottoms range site, 12- to 16-inch precipitation
zone; wildlife group 6.

Sandy and Gravelly Alluvial Land

Sandy and gravelly alluvial land (Sa) consists of sandy
and gravelly alluvial soils that are nearly level in
drainageway bottoms and along the larger streams and
washes. The alluvium weathered from a wide variety
of rocks and varies with the geologic material. Gravelly
sands and riverwash areas are dominant. Areas are
subject to frequent flooding. Included in mapping are
small areas of sandy loams and loams and recent
alluvial soils.

Runoff is slow. The hazard of erosion is high.

Sandy and gravelly alluvial land is used for wildlife
habitat and watershed catchment areas. Capability
unit VIIw-1; wildlife groups 1 and 6.

Showlow Series

The Showlow series consists of deep, well-drained
soils. These soils formed in mixed alluvium weathered
from sandstone, schist, granite, and quartzite. They
are on nearly level to gently rolling alluvial fans,
ridges, or plains. Slopes range from 0 to 8 percent.
Elevation ranges from 4,800 to 6,400 feet. The vegeta-
tion is grass. Annual precipitation is 14 to 18 inches.
The average annual air temperature is 47° to 57° F,
and the frost-free period is 117 to 170 days.

In a representative profile the surface layer is dark-
gray gravelly sandy loam about 4 inches thick. The
upper part of the subsoil is dark grayish-brown loam

about 12 inches thick. The lower part of the subsoil is-

reddish-brown gravelly clay or clay about 30 inches
thick. The substratum is light reddish-brown, calcar-
eous, very gravelly clay loam that extends to a depth
of 54 inches or more.

Permeability is slow. Available water capacity is
high, and the effective rooting depth is more than 60
inches.

These soils are used mainly for range, wildlife
habitat, and watershed catchment areas.

Representative profile of Showlow gravelly sandy
l}({)afln,“(; to 8 percent slopes, SW14NE1 sec. 20, T. 14 N.,

A1—0 to 4 inches, dark-gray (10YR 4/1) gravelly sandy
loam, very dark gray (10YR 3/1) when moist; weak,
medium, platy structure; slightly hard when dry,
friable when moist, slightly sticky and slightly
plastic when wet; common very fine and fine roots;
common micro pores, very fine interstitial pores,
and few fine tubular pores; neutral; abrupt, smooth
boundary.

B1—4 to 16 inches, dark grayish-brown (10YR 4/2) heavy
loam, very dark grayish brown (10YR 3/2) when
moist; massive; slightly hard when dry, friable
when moist, slightly sticky and plastic when wet;
common very fine and few fine roots; common very
fine and fine tubular pores; common gravel; neutral;
clear, wavy boundary.

B21t—16 to 24 inches, reddish-brown (5YR 4/3) gravelly
clay, dark reddish brown (5YR 3/4) when moist;
moderate, medium, subangular and angular blocky
structure; hard when dry, friable when moist, sticky
and plastic when wet; very few very fine roots;
common micro pores and very fine tubular and
interstitial pores; common thin clay films on ped
faces and in pores; neutral; abrupt, smooth bound-

ary.

B22t—24 to 35 inches, reddish-brown (5YR 4/4) clay, red-
dish brown (5YR 4/4) when moist; strong, medium
and coarse, prismatic structure; very hard when
dry, firm when moist, sticky and very plastic when
wet; very few very fine roots; common micro pores
and common very fine- and few fine tubular and
interstitial pores; many moderately thick clay films
on ped faces and in pores; few small slickensides in
lower part of horizon; common fine gravel; neutral;
gradual, smooth boundary.

B3tca—35 to 46 inches, reddish-brown (5YR 5/4) gravelly
clay, reddish brown (5YR 4/4) when moist; mod-
erate, fine and medium, subangular blocky struc-
ture; very hard when dry, firm when moist, sticky
and plastic when wet; common micro pores and fine
interstitial pores; common moderately thick clay
films on ped faces; slightly effervescent; neutral;
diffuse, wavy boundary.

Cca—46 to 54 inches, light reddish-brown (5YR 6/4) very
gravelly clay loam, reddish brown (5YR 5/4) when
moist; massive; very hard when dry, firm when
moist, sticky and plastic when wet; common micro
pores and very fine interstitial pores; strongly
effervescent; mildly alkaline.

The solum ranges from 24 to 46 inches in thickness. Depth
to the zone of lime accumulation ranges from 18 to 40 inches
but is dominantly about 24 to 36 inches. Content of coarse
fragments in the solum ranges from 10 to 35 percent by
volume. Reaction in the A horizon ranges from medium acid
to neutral, and in the B2t horizon from natural to mod-
erately alkaline.

In the A horizon and B1 horizon hue is 10YR to 5YR, value
is 8 to 5 dry and 2 or 8 moist, and chroma is 1 to 3. The A
horizon is gravelly sandy loam or sandy loam.

In the B2t horizon hue is 7.5YR to 2.5YR, value is 4 or 5
dry, and chroma is 8 to 6. The B2t horizon is clay, gravelly
heavy clay loam, or gravelly clay.

The Cca horizon is gravelly sandy loam, gravelly sandy
clay loam, gravelly loam, very gravelly clay loam, very
gravelly loam, or very gravelly sandy clay loam.

Showlow gravelly sandy loam, 0 to 8 percent slopes
(ShB).—This soil is on fans or plains dissected by a few
drainageways that have moderately sloping sides.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of Lonti
gravelly sandy loam on the plains and Cordes sandy
loam and Lynx loam in the drainageways.

Runoff is very slow and slow on this soil. The hazard
of erosion is slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIs-1;



50 SOIL SURVEY

Limy Upland range site, 12- to 16-inch precipitation
zone; wildlife group 7.

Springerville Series

The Springerville series consists of moderately deep
and deep, well-drained soils. These soils formed in
material weathered from basalt, cinders, and volcanic
bombs. Wide deep cracks form as the soils dry out.
These soils are on nearly level to rolling plains or
mesas. Slopes range from 0 to 30 percent but are
dominantly 0 to 5 percent. Elevation ranges from 4,200
to 7,500 feet. The vegetation is mainly grass, but juni-
per and pinyon pine are present at higher elevations in
the northern part of the county. Annual precipitation
is 12 to 18 inches. The average annual air temperature
is 45° to 57° F, and the frost-free period is 115 to 225
days.

In a representative profile the surface layer is brown
stony clay and silty clay about 4 inches thick. It is
underlain by brown silty clay, about 85 inches thick,
that becomes stony immediately above extremely hard,
massive basalt.

Permeability is slow. Available water capacity is
moderate or high, and the effective rooting depth is
20 to 60 inches.

These soils are used mainly for range, wildlife hab-
itat, and watershed catchment areas.

Representative profile of Springerville stony clay,
0 to 8 percent slopes, from an area of Springerville-
Thunderbird complex, 0 to 8 percent slopes, 10.5 miles
south of the junction of U.S. Highways 66 and 89,
approximately 300 feet NW. of the SE. corner sec.
25, T.20 N, R. 1 W.:

A11—0 to 1 inch, brown (7.5YR 4/2) stony clay, dark brown
(7.5YR 3/2) when moist; soft crust %4 inch thick
at the surface; strong, very fine, granular structure;
hard when dry, friable when moist, very sticky and
very plastic when wet; few fine roots; many fine
interstitial pores; hard angular basalt stones;
mildly alkaline; abrupt, smooth boundary.

A12—1 to 4 inches, brown (7.5YR 4/2) stony silty clay, dark
brown (7.5YR 3/2) when moist; strong, medium
and fine, subangular blocky structure parting to
moderate, fine, granular; very hard when dry, firm
when moist, very sticky and very plastic when wet;
many fine roots; common very fine and fine tubular
pores and interstitial pores; mildly alkaline; clear,
wavy boundary.

C1—4 to 9 inches, brown (7.5YR 4/2) silty clay, dark brown
(7.5YR 3/2) when moist; parallelepiped-like peds
parting to moderate, medium, fine, subangular
blocky structure; extremely hard when dry, very
firm when moist, very sticky and very plastic when
wet; many fine roots; few to common fine and very
fine tubular pores and common fine interstitial
pores; common to many small slickensides; slightly
effervescent; mildly alkaline; gradual, wavy bound-
ary.

C2—9 to 15 inches, brown (7.5YR 4/2) silty clay, dark
brown (7.5YR 3/2) when moist; parallelepiped-like
peds parting to moderate, medium, fine, angular
blocky structure; extremely hard when dry, very
firm when moist, very sticky and very plastic when
wet; many fine roots; common fine tubular pores
and interstitial pores; many small slickensides;
common, fine, light-gray, weathered basalt frag-
ments; slightly effervescent; mildly alkaline; grad-
ual, wavy boundary.

C3—15 to 25 inches, brown (7.5YR 4/2) silty clay, dark
brown (7.5YR 3/2) when moist; massive; extremely
hard when dry, very firm when moist, very sticky
and very plastic when wet; weathered basalt frag-
ments; common fine and very fine roots; few very
fine and fine tubular pores; many slickensides that
intersect; few fine black concretions; slightly effer-
vescent with common, fine, distinct, light-gray
(10YR 7/2) and white (10YR 8/2) lime segrega-
tions and few, fine, hard, white (10YR 8/2) lime
concretions; mildly alkaline; gradual, wavy bound-
ary.

C4—25 to 35 inches, brown (7.5YR 4/2) silty clay, dark
brown (7.5YR 8/2) when moist; massive; extremely
hard when dry, very firm when moist, very sticky
and very plastic when wet; few fine roots; many
intersecting slickensides; few weathered basalt
stones; slightly effervescent; few, fine, hard, white
(10YR 8/2) lime concretions; mildly alkaline; grad-
ual, wavy boundary.

C5—35 to 39 inches, brown (7.5YR 4/2) stony silty clay, dark
brown (7.5YR 3/2) when moist; massive; very hard
when dry, very firm when moist, very sticky and
very plastic when wet; common slickensides,
slightly effervescent to strongly effervescent; com-
mon fine, hard, pink (7.5YR 8/4) and white (10YR
8/2) lime concretions; few, coarse, white (10YR
8/2), soft lime segregations as much as 5/8 inch in
diameter; mildly alkaline; abrupt, irregular bound-
ary.

R—39 to 50 inches, extremely hard, slightly weathered
olivine basalt.

Depth to bedrock ranges from 28 to 78 inches. Depth to
basalt is variable within a short distance. These soils when
dry have cracks that are 1 inch or more wide and 20 to 36
inches deep. Coarse fragments are gravel, cobblestones, or
stones, and content ranges from few to as much as 35 percent
by volume. The soil is effervescent to dilute hydrochloric acid
in places, and secondary carbonate nodules are present in
places above the parent rock.

In the C horizon hue is 5YR to 10YR but is dominantly
5YR to 10YR, value is 3 to 5 dry and 2 or 3 moist, and
chroma is 2 or 3. The A horizon is stony silty clay, cobbly,
gravelly, or stony clay, silty clay loam, or heavy clay loam.
The silty clay loam or heavy clay loam horizons do not
exceed 2 inches in thickness.

In the C horizon hue is 5YR to 10YR but is dominantly
7.5YR. Value is 3 to § dry and 2 to 4 moist, and chroma is
2 or 3. The C horizon is silty clay, clay, stony silty clay, or
cobbly clay.

Springerville cobbly clay, 0 to 8 percent slopes (SIB).—
This soil is on basalt plains. It has a profile similar to
the one described as representative of the series, but
the surface layer is cobbly clay. In some areas the sur-
face layer is gravelly clay.

Included with this soil in mapping are small areas
of rock outcrops and Springerville very stony clay on
small ridges or breaks. Also included are small areas
of Pastura and Apache gravelly loam. These included
areas make up about 10 percent of the acreage.

Runoft is very slow to slow on this soil. The hazard of
erosion is slight.

This soil is used mainly for range, wildlife habitat,
and watershed catchment areas. Capability unit VIs-1;
Clay Upland range site, 12- to 16-inch precipitation
zone ; wildlife group 9.

Springerville very stony clay, 0 to 8 percent slopes
(SmB).—This soil is on basalt plains. It has a profile
similar to the one described as representative of the
series, but the surface layer is very stony clay. Cobble-
stones and stones are common on the surface.
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Included with this soil in mapping, and making up
about 5 percent of the acreage, are areas of rock out-
crops and small areas of Springerville soils that do not
have a very stony surface layer.

Runoff is very slow and slow on this soil. The hazard
of erosion is slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIs-1; Clay
Upland range site, 12- to 16-inch precipitation zone;
wildlife group 9.

Springerville-Cabezon complex, 3 to 30 percent slopes
(SnD).—This complex is about 55 percent Springerville
cobbly clay that has slopes of 3 to 8 percent, 15 percent
Cabezon very stony clay loam that has slopes of 8 to
15 percent, and 15 percent Cabezon very rocky clay
loam that has slopes of 15 to 30 percent. These soils
are in an intricate pattern on rolling and moderately
steep basalt plains and hills. The Cabezon very stony
clay loam has a profile similar to the one described as
representative of the series, but it has a very stony
clay loam surface layer. The Cabezon very rocky clay
loam has a profile similar to the one described as
representative of the series, but it has a clay loam sur-
face layer and contains rock outcrops.

Included with these soils in mapping are small areas
of Venezia and Apache gravelly loams, Thunderbird
and Cross gravelly clay loams, and Springerville cobbly
clay that has slopes of 0 to 3 percent. The Venezia and
Cross soils are associated with the Cabezon soils, and
the Thunderbird and Apache soils are associated with
the Springerville soils. These included soils make up
about 15 percent of the acreage.

Runoff is low to medium on these soils. The hazard of
erosion is slight to moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Springerville part in Clay Upland range
site, 12- to 16-inch precipitation zone; Cabezon part in
Clay Loam Hills range site, 12- to 16-inch precipitation
zone. Springerville part in wildlife group 9; Cabezon
part in wildlife group 5.

Springerville-Pastura complex, 1 to 5 percent slopes
(SpB).—This complex is about 55 percent Springerville
cobbly clay and 25 percent Pastura gravelly loam.
These soils are in an intricate pattern on nearly level
and undulating basalt plains. Basalt is below the Pas-
tura soil at a depth of 3 to 6 feet. Large stones are com-
mon throughout but cover less than 10 percent of the
surface.

Included with these soils in mapping, and making up
about 20 percent of the acreage, are small areas of
Cross and Thunderbird gravelly clay loams, Apache
gravelly loam, and Springerville very stony clay.

Runoff is slow to very slow on these soils. The hazard
of erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Springerville part in Clay Upland range
site, 12- to 16-inch precipitation zone; Pastura part in
Limy Hills range site, 12- to 16-inch precipitation zone.
Springerville part in wildlife group 9; Pastura part
in wildlife group 5.

Springerville-Thunderbird complex, 0 to 8 percent)
slopes (5t8).—This complex is about 55 percent Springer-
ville stony clay and 35 percent Thunderbird cobbly clay
loam. These soils are in an intermingled pattern on
nearly level to gently rolling plains that are dissected
by few long, moderately deep drainageways that have
moderately sloping sides. The Springerville soil has the
profile described as representative of the series. The
Thunderbird soil generally is on the sides of the drain-
ageways or on slightly higher lying areas. In some
areas the surface layer is cobbly.

Included with these soils in mapping are areas
where tuff and agglomerate or calcareous soil materials
are exposed along the drainageways. Also included
are areas of these soils along drainageways that have
slopes of 8 to 15 percent. These included soils make up
about 10 percent of the acreage.

Runoff is very slow and slow on these soils. The
hazard of erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Springerville part in Clay Upland range
site, 12- to 16-inch precipitation zone; Thunderbird
part in Clay Loam Upland range site, 12- to 16-inch
precipitation zone. Springerville part in wildlife group
9; Thunderbird part in wildlife group 10.

Springerville-Lonti association, undulating (SuB).—
This association is about 50 percent Springerville
cobbly clay and about 40 percent Lonti gravelly loam.
These soils are on nearly level to undulating plains.
The Springerville soil is in the swales or depressions,
and the Lonti soils are on slightly higher areas or
low ridges.

Included with these soils in mapping are small areas
of Lynx loam in drainageways and some areas of soils
that have slopes of 8 to 15 percent on the sides of some
drainageways. Also included are small areas of calcar-
eous clay loams. These included soils make up about
10 percent of the acreage.

Runoff is very slow to slow on these soils. The hazard
of erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Springerville part in Clay Upland range
gite, 12- to 16- precipitation zone; Lonti part in Loam
Upland range site, 12- to 16-inch precipitation zone.
Springerville part in wildlife group 9; Lonti part in
wildlife group 8.

Tajo Series

The Tajo series consists of moderately deep, well-
drained, calcareous soils that have a lime-indurated
hardpan at a moderate depth. These soils formed in
material that weathered from basalt or cinders. They
are on undulating or rolling basalt uplands and plains.
Slopes range from 0 to 15 percent. Elevation ranges
from 5,000 to 6,000 feet. The vegetation is grass or
juniper and an understory of grass. Annual precipita-
tion is 12 to 14 inches. The average annual air tem-
perature is about 53° F, and the frost-free period is
140 to 160 days.
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In a representative profile the surface layer is brown
gravelly loam about 3 inches thick. The subsoil is
brown and grayish-brown calcareous clay loam about
25 inches thick. The substratum is a weakly stratified
and indurated white lime-cemented hardpan. It is
underlain by basalt at a depth of 63 inches.

Permeability is moderately slow. Available water
capacity is moderate, and the effective rooting depth
is 20 to 34 inches,.

These soils are used for range, wildlife habitat, and
watershed catchment areas.

Representative profile of Tajo gravelly loam, 0 to 8
percent slopes, SE14SE1/ sec. 3, T. 20 N, R. 6 W.:

Al1—0 to 3 inches, brown (10YR 5/3) gravelly loam, dark
brown (10YR 3/3) when moist; moderate, medium,
platy structure parting to moderate, fine, granular;
slightly hard when dry, friable when moist, slightly
sticky and nonplastic when wet; common very fine
roots; many micro pores and very fine interstitial
pores; slightly effervescent; mildly alkaline; abrupt,
smooth boundary.

B1—3 to 14 inches, brown (10YR 5/8) light clay loam, dark
brown (10YR 8/3) when moist; weak, medium, sub-
angular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; few very
fine roots; many micro pores and very fine inter-
stitial pores, and common very fine tubular pores;
common gravel; slightly effervescent; moderately
alkaline; clear, smooth boundary.

B2t—14 to 28 inches, grayish-brown (10YR 5/2) clay loam,
dark brown (10YR 4/3) when moist; weak, medium,
subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; very few
very fine roots; common very fine interstitial pores
and tubular pores; few thin clay films on ped faces
and in pores; strongly effervescent; moderately
alkaline; clear, wavy boundary.

Clca—28 to 40 inches, white (10YR 8/1), weakly lime-
cemented basalt, cinder gravel, and hardpan frag-
ments, very pale brown (10YR 8/3) when moist;
massive; hard and very hard when dry, firm and
very firm moist; violently effervescent; moderately
alkaline; abrupt, wavy boundary.

C2cam—40 to 46 inches, white (10YR 8/1) lime-indurated
hardpan, white (10YR 8/2) when moist; massive;
extremely hard when dry, extremely firm when
moist; violently effervescent; strongly alkaline;
clear, wavy boundary.

C3ca—46 to 63 inches, white (10YR 8/1), stratified, weakly
and strongly cemented marly material and cinders,
white (10YR 8/2) when moist; massive; hard to
extremely hard when dry, firm to extremely firm
when moist; violently effervescent; strongly alka-
line; clear, wavy boundary.

R—63 to 73 inches, reddish-yellow (7.5YR 6/6) basalt.

The solum ranges from 20 to 34 inches in thickness. Depth
to the R horizon ranges from 32 to 65 inches. Content of
gravel in the A horizon ranges from 15 to 20 percent by
volume.

In the A horizon and in the upper part of the B horizon
hue is 10YR or 7.5YR, value is 8 to 5 dry and 2 or 3 moist,
and chroma is 2 or 3. The A horizon is gravelly loam and
gravelly light clay loam.

In the B2t horizon hue is 10YR or 7.5YR, value is 4 or 5
dry and 2 to 4 moist, and chroma is 2 or 3. The B2t horizon
is clay loam and gravelly clay loam.

Tajo gravelly loam, 0 to 8 percent slopes (TaB).—This
goil is on basalt uplands or plains. It has the profile
described as representative of the series. A few cobble-
stones and stones are present on the surface.

Included with this soil in mapping are small areas
of Apache gravelly loam, Thunderbird gravelly clay

loam, and Springerville cobbly clay. Also included are
small areas of soils that have slopes of 8 to 15 percent.
These included soils make up about 10 percent of the
acreage.

Runoff is slow on this soil. The hazard of erosion
is slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIs-1; Clay
Loam Hills range site, 12- to 16-inch precipitation
zone; wildlife group 5.

Tajo-Springerville complex, 0 to 15 percent slopes
(TeC).—This complex is about 55 percent Tajo gravelly
loam that has slopes of 0 to 15 percent and 85 percent
Springerville cobbly clay that has slopes of 0 to 8
percent. These soils are in an intricate pattern on
nearly level to rolling basalt plains or mesa tops. The
Springerville cobbly clay has a profile similar to the
one described as representative of the series, but it
has a cobbly clay surface layer.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of Apache
gravelly loam and Cabezon and Thunderbird gravelly
clay. Also included are small areas of soils that have
slopes of 15 to 30 percent.

Runoff is slow to medium on these soils. The hazard
of erosion is slight to moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIe-1. Tajo part in Clay Loam Hills range site,
12- to 16-inch precipitation zone; Springerville part
in Clay Upland range site, 12- to 16-inch precipitation
zone. Tajo part in wildlife group 5; Springerville part
in wildlife group 9.

Thunderbird Series

The Thunderbird series consists of moderately deep,
well-drained soils that formed from basalt. These soils
are on nearly level and undulating plains and steep
hills. Slopes range from 0 to 40 percent. Elevation
ranges from 4,000 to 7,500 feet. The vegetation is
juniper and grass at the higher elevations and grass
at the lower elevations. Annual precipitation is 12 to
18 inches. The average annual air temperature is 54°
F, and the frost-free period is 120 to 210 days.

In a representative profile the surface layer is gray-
ish-grown cobbly clay loam about 2 inches thick. The
subsoil is dark-gray clay loam and clay about 26 inches
thick. The substratum is brown gravelly clay loam
about 8 inches thick. It is underlain by dark-gray
basalt at a depth of 31 inches.

Permeability is slow. Available water capacity is
moderate, and the effective rooting depth is 20 to
40 inches.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Thunderbird cobbly clay
lﬁ)am,vé) to 15 percent slopes, NE14 sec. 11, T. 15 N,,

.4 W,

Al—0 to 2 inches, grayish-brown (10YR 5/2) cobbly clay
loam, very dark grayish brown (10YR 3/2) when
moist; strong, thin, platy structure parting to mod-
erate, very fine, granular; slightly hard when dry,
friable when moist; nonsticky and slightly plastic
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when wet; many very fine and fine roots; many
interstitial pores and common fine and very fine
tubular pores; coarse fragments include basalt cob-
blestones and gravel; neutral; clear, smooth bound-

ary.

B1t—2 to 7 inches, dark-gray (10YR 4/1) heavy clay loam,
very dark brown (10YR 2/2) when moist; moderate,
fine and very fine, subangular blocky structure;
hard when dry, firm when moist, sticky and plastic
when wet; many fine and very fine roots; common
very fine tubular pores; few thin clay films on ped
faces; common basalt cobblestones and gravel;
mildly alkaline; clear, wavy boundary.

B21t—7 to 13 inches, dark-gray (10YR 4/1) clay, very dark
grayish brown (10YR 3/2) when moist; moderate,
medium and coarse, prismatic structure parting to
moderate, medium and coarse, subangular blocky;
very hard when dry, firm when moist, sticky and
plastic when wet; many very fine roots; common
very fine and fine tubular pores; common thin clay
films on ped faces; common basalt cobblestones and
gravel; moderately alkaline; gradual, wavy bound-

ary.

B22t—13 to 28 inches, dark-gray (10YR 4/1) clay, very dark
grayish brown (10YR 38/2) when moist; weak,
medium and coarse, angular blocky structure; very
hard when dry, firm when moist, sticky and plastic
when wet; many very fine roots; common very fine
and fine tubular pores; common thin clay films on
ped faces; common basalt cobblestones and gravel;
moderately alkaline; clear, wavy boundary.

Cca—28 to 31 inches, brown (7.5YR 5/4) gravelly clay loam,
strong brown (7.5YR 5/6) and reddish yellow
(7.5YR 7/6) when moist; massive; very hard when
dry, firm when moist, slightly sticky and plastic
when wet; common very fine roots; few fine tubular
pores; few thin clay films in pores; violently effer-
vescent; moderately alkaline; abrupt, irregular
boundary.-

R—31 to 33 inches, dark-gray (N 4/0) basalt.

The solum ranges from 20 to 40 inches in thickness. Depth
to bedrock ranges from 20 to 44 inches. The surface layer
ranges from gravelly to cobbly.

The A1 horizon is loam, clay loam, and gravelly, cobbly, or
stony clay loam. In the A horizon hue is 7.5YR to 10YR,
value is 4 or 5 dry and 2 and 8 moist, and chroma is 2 and 3.
In the B horizon hue is 10YR to 5YR, value is 3 to 5 dry and
2 to 4 moist, and chroma is 1 to 3. The B2t horizon is heavy
clay loam and gravelly or cobbly clay. In the Cea horizon hue
is 10YR or 7.5YR, value is 5 to 7, and chroma is 4 to 6.

Thunderbird cobbly clay loam, 0 to 15 percent slopes
(TdC).—This soil is on basalt hills. It has the profile
described as representative of the series. In some areas
the surface layer is gravelly.

Included with this soil in mapping are some areas
of Thunderbird very stony soils and rock outcrops.
Also included are scattered small areas of Cabezon
and Springerville gravelly clay loam and Apache grav-
elly loam. These included soils make up about 15
percent of the acreage.

Runoff is slow on this soil. The hazard of erosion is
slight to moderate.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Clay Loam Upland range site, 12- to 16-inch precipita-
tion zone; wildlife group 10.

Thunderbird cobbly clay loam, 15 to 40 percent slopes
(TdE).—This soil is on basalt hills and mesas. Some
areas of this soil are gravelly.

Included with this soil in mapping are small areas
of Thunderbird very stony soils and exposures of
basalt and tuffaceous outcrops. Also included are small

scattered areas of Cabezon gravelly clay loam, Venezia
gravelly loam, and areas of gently sloping Springer-
ville cobbly clay. These included soils make up about
15 percent of the acreage.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Clay Loam Upland range site, 12- to 16-inch precipita-
tion zone; wildlife group 10.

Thunderbird-Cabezon complex, 0 to 15 percent slopes
(ThC).—This complex is about 60 percent Thunderbird
cobbly clay loam, 0 to 15 percent slopes, and 30 per-
cent Cabezon very stony clay loam that has slopes of
8 to 15 percent. These soils are in an intricate pattern
on nearly level to rolling basalt plains that are dis-
sected by a few long drainageways. Rock outcrops are
common on the Cabezon soil.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are areas of Cabe-
zon very stony clay loam and Springerville cobbly clay
that have slopes of 0 to 8 percent.

Runoff is slow on these soils. The hazard of erosion
is slight to moderate.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIe-1. Thunderbird part in Clay Loam Upland
range site, 12- to 16-inch precipitation zone; Cabezon
part in Clay Loam Hills range site, 12- to 16-inch
precipitation zone. Thunderbird part in wildlife group
10; Cabezon part in wildlife group 5.

Tortugas Series

The Tortugas series consists of shallow and very
shallow, well-drained soils. These soils formed in place
in material weathered from limestone. They are on
gently rolling ridges to steep and very steep hills.
Slopes range from 0 to 60 percent. Elevation ranges
from 4,200 to 6,000 feet. The vegetation is dominantly
juniper and an understory of grass. Annual precipita-
tion is 12 to 18 inches. The average annual air tem-
perature is 48° to 56° F, and the frost-free period is
120 to 200 days.

In a representative profile the surface layer is brown
very stony loam about 9 inches thick. It is underlain
by pinkish-gray, dense limestone.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for range, wildlife
habitat, and watershed catchment areas.

Representative profile of Tortugas extremely rocky
loam that has 15 to 80 percent slopes, in an area of
Tortugas extremely rocky loam, 15 to 60 percent slopes,
500 feet E. of U.S. Highway 89 along the N. sec. line
of sec. 26, T. 18 N.,, R. 2 W.:

Al1—0 to 9 inches, brown (7.5YR 4/2) very stony heavy
loam, dark brown (7.5YR 3/2) when moist; weak,
fine, granular structure; slightly hard when dry,
friable when moist, sticky and slightly plastic when
wet; many fine and very fine roots; many interstitial
pores; strongly effervescent; moderately alkaline;
abrupt, irregular boundary.
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R—9 to 10 inches, pinkish-gray (5YR 6/2), dark grayish-
brown (10YR 4/2), and very pale brown (10YR
8/3), dense, extremely hard limestone.

Depth to extremely hard limestone or calcareous sand-
stone ranges from 6 to 20 inches but averages about 12
inches.

In the A horizon hue is 10YR or 7.5YR, value is 4 or 5 dry
and 2 or 8 moist, and chroma is 2 or 3. The A horizon is
gravelly loam, cobbly loam, very stony loam, very gravelly
loam, and very cobbly loam.

In places a C horizon is present. Where present, the C
horizon has hue of 7.5YR or 10YR, value of 5 to 8 dry and
4 to 7 moist, and chroma of 2 to 4. Coarse fragment size is
variable and averages more than 35 percent by volume
larger than 2 millimeters in size. Lime coatings are present
in places immediately above the bedrock.

Tortugas gravelly loam, 2 to 8 percent slopes (TIB).—
This soil is on low limestone ridges and hills that are
dissected by a few long drainageways. Rock outcrops
are common but make up less than 10 percent of the
acreage.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are small areas of Dye
gravelly loam, Tortugas very stony loam, and Lynx
loam in the drainageways.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIs-1;
Limy Hills range site, 12- to 16-inch precipitation
zone ; wildlife group 5.

Tortugas very rocky loam, 8 to 30 percent slopes (TmD).
~—This complex is about 70 percent Tortugas very
stony loam and about 20 percent rock outcrops. It is
on limestone hills that are dissected by numerous short
drainageways.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of Dye and
Tortugas gravelly loams that have slopes of 0 to 8 per-
cent, Lynx loam in the drainageways, and small areas
that have slopes of 30 to 60 percent along the deep
drainageways.

Runoff is medium. The hazard of erosion is moderate.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIs-1
Limy Hills range site, 12- to 16-inch precipitation zone;
wildlife group 5.

Tortugas extremely rocky loam, 15 to 60 percent
slopes (TnF).—This complex is about 60 percent Tortu-
gas very stony loam and about 30 percent rock out-
crops. It is on limestone hills. The profile described
as representative of the series is in an area of this soil.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are areas of Tortugas
very rocky loam and narrow areas of Lynx loam in
drainageways.

Runoff is rapid on these soils. The hazard of erosion
is high.

The soils in this mapping unit are used for range,
wildlife habitat, and watershed catchment areas. Cap-
ability unit VIIs-1; Limy Hills range site, 12- to 16-inch
precipitation zone; wildlife group 5.

Tours Series

The Tours series consgists of deep, well-drained soils.
These soils formed in alluvial material weathered from
sandstone, shale, basalt, quartzite, and limestone. They
are on nearly level to gently sloping low fans and
flood plains. Slopes range from 0 to 5 percent. Elevation
ranges from 5,000 to 6,000 feet. The vegetation is
grass. Annual precipitation is 10 to 14 inches. The
average annual air temperature is 46° to 54° F, and
the frost-free period is 140 to 170 days.

In a representative profile the surface layer is red-
dish-brown loam about 2 inches thick. It is underlain by
stratified reddish-brown loam and clay loam to a depth
of about 60 inches.

Permeability is moderately slow. Available water
capacity is high, and the effective rooting depth is 60
inches or more.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Representative profile of Tours loam, SE14NE1j
sec. 8 T.20 N.,, R. 6 W.:

A1—0 to 2 inches, reddish-brown (5YR 4/3) loam, dark
reddish brown (5YR 38/3) when moist; moderate,
medium, granular structure; slightly hard when
dry, friable when moist, slightly sticky and shghtly
plastic when wet; many very fine roots; many micro
pores and very fine interstitial pores, 'and common
very fine tubular pores; slightly effervescent; mod-
erately alkaline; abrupt, smooth boundary.

C1—2 to 11 inches, reddish-brown (5YR 5/3) heavy loam,
dark reddish brown (5YR 3/4) when moist; mas-
sive; slightly hard when dry, friable when moist,
slightly sticky and plastic when wet; common very
fine roots; many micro pores and very fine inter-
stitial pores, and common very fine and fine tubular
pores; strongly effervescent; moderately alkaline;
clear, smooth boundary.

C2—11 to 35 inches, reddish-brown (5YR 4/3) light clay
loam, dark reddish brown (6YR 3/3) when moist;
massive; slightly hard when dry, friable when
moist, slightly sticky and plastic when wet; com-
mon very fine roots; many micro pores and very
fine interstitial pores, and common very fine and
fine tubular pores; strongly effervescent; moderate-
ly alkaline; gradual, smooth boundary.

C3—35 to 60 inches, reddish-brown (5YR 5/3) loam, dark
reddish brown (5YR 3/3) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and plastic when wet; few very fine roots;
many micro pores and very fine interstitial pores,
and common very fine and fine tubular pores;
strongly effervescent; few very fine, white (10YR
8/2) lime filaments; moderately alkaline.

These soils are more than 60 inches deep. The soil ranges
from slightly calcareous to strongly calcareous in places.

In the A horizon hue is 7.5YR to 2.5YR, value is 4 to 6
dry and 3 or 4 moist, and chroma is 3 or 4. The A horizon is
%oam, silt loam, silty clay loam, clay loam, or sandy clay
oam.

In the C horizon hue is 2.5YR or 5YR, value is 3 or 4 moist,
and chroma is 3 to 6. The C horizon ranges from loam,
heavy loam, or heavy silt loam to light clay loam or light
silty clay loam, and is stratified in places with thin layers
of finer or coarser soil material.

Tours loam (To).—This nearly level to gently sloping
soil is on low fans and flood plains that are dissected
by a few long, moderately deep and deep gullies.

Included with this soil in mapping, and making up
about 5 percent of the acreage, are areas of Rune loam
and coarse-textured, gravelly alluvial soils.
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Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Loam Bottoms range site, 12- to 16-inch precipitation
zone; wildlife group 6.

Tres Hermanos Series

The Tres Hermanos series consists of deep, well-
drained, calcareous soils. These soils formed in mixed
alluvium weathered from granite, basalt, limestone,
sandstone, and schist. They are on nearly level to
strongly sloping old fans and plains. Slopes range
from 0 to 15 percent. Elevation ranges from 2,000 to
4,000 feet. The vegetation is desert shrubs and cactuses
and an understory of grass. Annual precipitation is
8 to 12 inches. The average annual air temperature
is 57° to 65° F, and the frost-free period is 180 to
240 days.

In a representative profile the surface layer is light-
brown gravelly sandy loam about 2 inches thick. The
subsoil is brown gravelly sandy clay loam about 13
inches thick. The substratum is white or light-brown
calcareous gravelly sandy loam and gravelly loamy
sand extending to a depth of 60 inches or more.

Permeability is moderately slow. Available water
capacity is moderate, and the effective rooting depth
is more than 60 inches.

This soil is used mainly for seasonal grazing, wild-
life habitat, and watershed catchment areas.

Representative profile of Tres Hermanos gravelly
sandy loam that has slopes of 0 to 8 percent, from an
area of Tres Hermanos-Whitlock gravelly sandy loams,
0 to 15 percent slopes, 0.12 mile S. of the N14 corner,
sec. 35, T. 11 N,, R. 10 W.:

Al1—0 to 2 inches, light-brown (7.5YR 6/4) gravelly sandy
loam, brown (7.5YR b5/4) when moist; weak,
medium, platy structure; slightly hard when dry,
very friable when moist, slightly sticky and slightly
plastic when wet; common fine and very fine roots;
many fine interstitial pores; strongly effervescent;
moderately alkaline; abrupt, smooth boundary.

B21t—2 to 7 inches, brown (7.5YR 5/4) to light reddish-
brown (5YR 6/4) gravelly sandy clay loam, dark
brown (7.5YR 4/4) when moist; weak, fine and
medium, subangular blocky structure; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few very fine and fine
roots; common fine and very fine tubular pores; few
thin clay films on ped faces and as bridges between
sand grains; strongly effervescent; moderately alka-
line; clear, wavy boundary.

B22t—7 to 15 inches; brown (7.5YR 5/4) sandy clay loam
dark brown (7.5YR 4/4) when moist; weak, fine
and medium, subangular blocky structure; slightly
hard when dry, friable when moist, slightly sticky
and plastic when wet ; many very fine and fine
roots; few fine tubular pores; few thin clay films on
ped faces and as bridges between sand grains;
common gravel; strongly effervescent; moderately
alkaline; clear, wavy boundary.

Clca—15 to 24 inches, white (10YR 8/2) gravelly loamy
sand that is weakly lime-cemented in places, light
gray (10YR 7/2) when moist; massive; hard to
slightly hard when dry, friable when moist, non-
sticky and nonplastic when wet; common very fine
roots in cracks; common very fine tubular pores;
violently effervescent; moderately alkaline; clear,
irregular boundary.

C2ca—24 to 60 inches, light-brown (7.5YR 6/4) gravelly
sandy loam, strong brown (7.5YR 5/6) when moist;
massive; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
common very fine roots; common very fine tubular
pores; violently effervescent; common fine, pinkish-
white (7.5YR 8/2) lime filaments; moderately
alkaline.

The solum ranges from 12 to 30 inches in thickness.
Reaction in the solum ranges from moderately alkaline to
strongly alkaline.

In the A horizon hue is 7.5YR or 5YR, value is 5 or 6 dry
and 4 or 5 moist, and chroma is 2 to 4. The A horizon is
gravelly sandy loam or gravelly loam. In the B2t horizon
hue is 7.5YR or 5YR, value is 4 or 5 moist, and chroma is
4 or 5. The B2t horizon is gravelly sandy clay loam, sandy
clay loam, or clay loam. Content of gravel in the B2t horizon
ranges from 15 to 85 percent. In the Cca horizon hue is
10YR to 5YR.

Tres Hermanos-Whitlock gravelly sandy loams, 0 to
15 percent slopes (TwC).—This complex is about 50 per-
cent Tres Hermanos gravelly sandy loam that has
slopes of 0 to 8 percent and 40 percent Whitlock
gravelly sandy loam that has slopes of 0 to 15 percent.
These soils are in an intricate pattern on gently sloping
to strongly sloping alluvial fans that are dissected by
numerous shallow and moderately deep drainageways.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small areas of
Continental gravelly sandy loam on ridges and Anthony
gravelly sandy loam in the drainageways.

Runoff is slow on these soils. The hazard of erosion
is slight to moderate.

These soils are used for seasonal grazing, wildlife
habitat, and watershed catchment areas. Capability
unit VIIe-1; Loam Upland range site, 8- to 12-inch
precipitation zone; wildlife group 2.

Vekol Series

The Vekol series consists of deep, well-drained soils.
These soils formed in mixed alluvium that weathered
dominantly from granite and related rocks. They are
nearly level or in depressions on old alluvial fans or
plains. Slopes range from 0 to 2 percent. Elevation
ranges from 2,000 to 3,000 feet. The vegetation is
grass. Annual precipitation is 8 to 11 inches. The
average annual air temperature is 62° to 66° F, and the
frost-free period is 200 to 240 days.

In a representative profile the surface layer is brown
loam about 3 inches thick. The subsoil is brown and
reddish-brown clay or heavy clay loam about 30 inches
thick. The substratum is yellowish-red gravelly sandy
loam about 27 inches thick.

Permeability is slow. Available water capacity is
high, and the effective rooting depth is 60 inches or
more.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas.

Representative profile of Vekol loam from an area
of Vekol-Mohave complex, NW1, sec. 22, T. 9 N.,
R.7TW.:

Al—0 to 3 inches, brown (10YR 5/3) heavy loam, dark
brown (7.5YR 4/4) when moist; moderate, thin and
medium, platy structure parting to weak, fine,

granular; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
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many fine and very fine roots; common interstitial
pores and very fine tubular pores; moderately alka-
line; abrupt, smooth boundary.

B21t—3 to 10 inches, brown (7.5YR 5/4) heavy clay loam,
reddish brown (YR 4/4) when moist; weak, fine,
subangular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; many fine
and common very fine roots; common fine and very
fine tubular pores; few thin clay films on ped faces;
moderately alkaline; clear, smooth boundary.

B22t—10 to 22 inches, reddish-brown (5YR 5/4) clay, red-
dish brown (5YR 4/4) when moist; weak, fine, pris-
matic structure parting to weak, fine and medium,
subangular blocky; very hard when dry, firm when
moist, sticky and plastic when wet; common fine
roots; common fine tubular pores; common thin clay
films on ped faces and in pores; moderately alka-
line; clear, wavy boundary.

B3tca—22 to 33 inches, brown (7.5YR 5/4) heavy clay loam,
dark brown (7.5YR 4/4) when moist; weak, fine,
subangular blocky structure; very hard when dry,
firm when moist, sticky and plastic when wet; few
fine roots; common fine tubular pores; few thin
clay films on ped faces; slightly effervescent to
strongly effervescent; common, fine, white (5YR
8/1) lime masses and filaments; moderately alka-
line; gradual, wavy boundary.

1IC—33 to 60 inches, yellowish-red (5YR 4/6) gravelly sandy
loam, yellowish red (YR 4/6) when moist; mas-
sive; hard when dry, friable when moist, nonsticky
and nonplastic when wet; very few fine roots; mod-
erately alkaline; gradual, wavy or irregular bound-
ary.

The solum ranges from 28 to 60 inches in thickness. The
soil generally is slightly effervescent in the surface layer but
is noneffervescent to a depth of 20 to 30 inches in places.
Reaction ranges from mildly alkaline to moderately alkaline
throughout the profile.

In the A horizon hue is 10YR to 5YR, value is 5 or 6 dry
and 3 or 4 moist, and chroma is 2 to 4. The A horizon is loam,
silty clay loam, clay loam, or clay.

In the B2t horizon hue is 7.5YR or 5YR, value is 5 or 6 dry
and 3 or 4 moist, and chroma is 3 or 4. The B2t horizon is
clay, silty clay, or heavy clay loam. A buried B2t horizon is
present in places below a depth of 4 feet.

Vekol-Mohave complex (Vm).—This complex is about
55 percent Vekol loam and about 35 percent Mohave
soils. These soils are in an intricate pattern on nearly
level plains and in swales. The Vekol loam is on the
lower parts of fans and in swales. The Mohave sandy
loam is on slightly higher areas.

Included with these soils in mapping, and making
up -about 10 percent of the acreage, are small areas of
Anthony and Latene gravelly sandy loams and Gila
loam.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used mainly for seasonal grazing,
wildlife habitat, and watershed catchment areas. Both
parts in capability unit VIIs-1. Vekol part in Loam
Bottoms range site, 8- to 12-inch precipitation zone;
Mohave part in Loam Upland range site, 8- to 12-inch
precipitation zone. Vekol part in wildlife group 2; Mo-
have part in wildlife group 1.

Venezia Series

The Venezia series consists of very shallow or shal-
low, well-drained soils. These soils formed in place in
material weathered from basalt. They are on gently
sloping to very steep hills, ridges, and mountainous

areas. Elevation ranges from 4,000 to 5,500 feet. The
vegetation is brush and an understory of grass or, at
the lower elevations, only grass. Annual precipitation
is 12 to 18 inches. The average annual air temperature
is 52° to 57° F, and the frost-free period is 140 to
235 days.

In a representative profile the surface layer is brown
very stony loam and heavy loam about 10 inches thick.
It is underlain by dark-gray, dense basalt.

Permeability is moderate. Available water capacity
is low, and the effective rooting depth is less than 20
inches.

These soils are used mainly for range, wildlife ha-
bitat, and watershed catchment areas.

Representative profile of Venezia very stony loam,
30 to 60 percent slopes, 0.5 mile N. and 0.2 mile E.
of the SW. corner, sec. 12, T. 10 N,, R. 5 W.:

A11—0 to 2 inches, brown (10YR 5/3) very stony loam, dark
brown (10YR 3/8) when moist; weak, medium, platy
structure; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
common fine and very fine roots; many fine vesic-
ular pores and common fine interstitial pores and
tubular pores; stones cover about 20 percent of the
surfaces; mildly alkaline; clear, smooth boundary.

A12—2 to 10 inches, brown (10YR 4/3) heavy loam, dark
brown (7.5YR 3/2) and (10YR 8/3) rubbed when
moist; weak, fine and medium, subangular blocky
structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; common fine
and very fine roots; many very fine tubular pores
and common fine interstitial pores; neutral; abrupt,
irregular boundary.

R—10 to 12 inches, dark-gray (N 4/0), dense basalt,

Depth to bedrock ranges from 5 to 16 inches but is
dominantly 8 to 12 inches. Reaction ranges from neutral to
moderately alkaline throughout the profile. Stones and cob-
blestones cover from 10 to 40 percent of the surface. Content
of gravel in the A horizon ranges from 20 to 40 percent.

In the A horizon hue is 10YR or 7.5YR, value is 3 to 5 dry
and 2 or 3 moist, and chroma is 2 or 3. The A horizon is
gravelly loam, cobbly loam, and very stony loam in the
upper part and heavy loam or light clay loam in the lower
part.

Venezia cobbly loam, 0 to 30 percent slopes (VnD).—
This soil is on basalt hills that are dissected by num-
erous short drainageways. It has a profile similar to
the one described as representative of the series, but
the surface layer is cobbly loam.

Included with this soil in mapping, and making up
about 10 percent of the acreage, are small areas of
Cabezon gravelly clay loam and areas of rock outcrops.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIe-1;
Granitic Loam Hills range site, 12- to 16-inch pre-
cipitation zone; wildlife group 5.

Venezia very stony loam, 30 to 60 percent slopes (VrF).
—This soil is on basalt hills and mountainous areas
that are dissected by a few long and numerous short
drainageways that have steep sides. In some areas
the surface layer is cobbly or gravelly. Rock outcrops
are common but cover less than 10 percent of the sur-
face. This soil has the profile described as representa-
tive of the series.
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Included with this soil in mapping are areas of
Venezia soils that have 15 to 30 percent slopes and
Thunderbird cobbly clay loam that has 15 to 30 percent
slopes. Also included are small areas of Cabezon very
stony clay loam. These included soils make up about
15 percent of the acreage.

Runoff is rapid on this soil. The hazard of erosion
is high.

This soil is used for range, wildlife habitat, and
watershed catchment areas. Capability unit VIIs-1;
Granitic Loam Hills range site, 12- to 16-inch pre-
cipitation zone; wildlife group 5.

Venezia-Springerville complex, 0 to 20 percent slopes
(VsC).—This complex is about 55 percent Venezia very
stony loam and 30 percent Springerville cobbly clay.
These soils are in an intricate pattern on nearly level
to moderately steep basalt plains that are dissected
by a few long drainageways that have steep sides.
The Venezia very stony loam has a profile similar to
the one described as representative of the series, but
it has slopes of 8 to 15 percent. Springerville cobbly
clay has a profile similar to that described as repre-
sentative of the series, but it has a cobbly clay surface
layer. Rock outcrops are common but cover only about
5 percent of the surface.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small areas
of Thunderbird, Cabezon, and Cross gravelly clay loams
that have slopes of as much as 30 percent.

Runoft .is medium and the hazard of erosion is moder-
ate on the Venezia soil. Runoff is slow and the hazard
of erosion is slight on the Springerville soil.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIs-1. Venezia part in Granitic Loam Hills range
gite, 12- to 16-inch precipitation zone, Springerville
part in Clay Upland range site, 12- to 16-inch pre-
cipitation zone. Venezia part in wildlife group 5;
Springerville part in wildlife group 9.

Venezia-Thunderbird complex, 5 to 15 percent slopes
(ViC).—This complex is about 60 percent Venezia grav-
elly loam that has slopes of 5 to 15 percent and 30
percent Thunderbird cobbly clay loam that has slopes of
5 to 8 percent. These soils are in an intricate pattern
on moderately sloping to strongly sloping basalt hills
dissected by a few drainageways that have moderately
steep sides. The Venezia gravelly loam has a profile
similar to the one described as representative of the
series, but it has a gravelly loam surface layer. Rock
outcrops are common throughout the acreage.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small areas of
Cabezon and Cross gravelly clay loams and Springer-
ville cobbly clay.

Runoff is medium and the hazard of erosion is mod-
erate on the Venezia soil. Runoff is low and the hazard
of erosion is slight on the Thunderbird soil.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIe-1. Venezia part in Granitic Loam Hills range
site, 12- to 16-inch precipitation zone; Thunderbird
part in Clay Loam Upland range site, 12- to 16-inch

precipitation zone. Venezia part in wildlife group 5;
Thunderbird part in wildlife group 10.

Venezia-Thunderbird complex, 15 to 40 percent slopes
(VtE).—This complex is about 60 percent Venezia grav-
elly loam that has slopes of 15 to 40 percent and 30
percent Thunderbird cobbly clay loam that has slopes
of 15 to 30 percent. The Venezia gravelly loam has a
profile similar to the one described as representative
of the series, but it has a surface layer of cobbly loam.
The Thunderbird cobbly clay loam has a profile similar
to that described as representative of the series, but
it has moderately steep and steep slopes.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small scattered
areas af Cabezon and Cross gravelly clay loams and
Springerville cobbly clay. Also included are exposures
of tuff and rock outcrops on the steeper areas.

Runoff is rapid on both soils. The hazard of erosion
is high on Venezia soils and moderate on Thunderbird
goils.

These soils are used for range, wildlife habitat, and
watershed catchment areas. Both parts in capability
unit VIIe-1. Venezia part in Granitic Loam Hills range
gite, 12- to 16-inch precipitation zone; Thunderbird
part in Clay Loam Upland range site, 12- to 16-inch
precipitation zone. Venezia part in wildlife group 5;
Thunderbird part in wildlife group 10.

Waldroup Series

The Waldroup series consists of deep, well-drained
soils. These soils formed on cinders. They are on gently
sloping to steep cinder cones and basalt flows. Slopes
range from 2 to 80 percent or more. Elevation ‘ranges
from 5,000 to 6,800 feet. The vegetation is juniper
along with an understory of brush and grass. Annual
precipitation is 14 to 18 inches. The average annual
air temperature is 52° to 55° F, and the frost-free
period is 120 to 200 days.

In a representative profile the surface layer is browp
very gravelly loam about 2 inches thick. The subsoil
is reddish-brown heavy loam and gravelly clay about
19 inches thick. It is underlain by a substratum of
mostly yellowish-red cinders that are weakly cemented.

Permeability is slow. Available water capacit_y is
moderately high, and the effective rooting depth is 40
to 60 inches.

These soils are used for range, wildlife habitat, and
watershed catchment areas.

Representative profile of Waldroup very gravelly
loam that has slopes of 15 to 30 percent, from an area
of Waldroup-Cabezon association, hilly, 500 feet S. and
500 feet E. of the NE. corner, sec. 20, T. 22 N,, R. 4 W.:

A1—0 to 2 inches, brown (7.5YR 4/4) very gravelly loam,
dark reddish brown (5YR 3/3) when moist; moder-
ate, fine, granular structure; soft when dry, friable
when moist, slightly sticky and plastic when wet;
common fine roots; common fine interstitial pores;
neutral; clear, wavy boundary.

B1t—2 to 6 inches, reddish-brown (YR 4/4) heavy loam,
dark reddish brown (5YR 3/3) when moist; mod-
erate, fine and medium, granular structure; slightly
hard when dry, friable when moist, slightly sticky

and plastic when wet; many fine and medium roots;
common fine interstitial pores; few oriented clay
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films as bridges between mineral grains; moderately
alkaline; clear, smooth boundary.

B2t—6 to 21 inches, reddish-brown (2.5YR 4/4) gravelly
clay, dark red (2.5YR 3/6) when moist; moderate,
fine and medium, subangular blocky structure; hard
when dry, firm when moist, sticky and plastic when
wet; common fine and very few medium roots; few
very fine tubular pores; continuous thin clay films
on ped faces; gravel consists of dark-colored,
weathered cinders; moderately alkaline; clear, wavy
boundary.

C1—21 to 25 inches, reddish-yellow (7.5YR 6/8) and black
(10YR 2/1) weathered cinders and ash; massive;
75 percent cinders; very slightly effervescent; mod-
erately alkaline; clear, wavy boundary.

C2—25 to 40 inches, yellowish-red (5YR 5/6) and black
(YR 2/1) extremely hard cinders; massive;
slightly effervescent in pockets.

The solum ranges from 20 to 48 inches in thickness but
averages between 20 and 30 inches. The deeper soils generally
are on colluvium and the lower part of cinder cones.

In the Al horizon hue is 7.5YR or 6YR, value is 8 to 5
dry and 2 or 3 moist, and chroma is 3 or 4. The Al horizon is
loam, silt loam, silty clay loam, or light eclay loam, all of
which are modified by gravel consisting of cinders.

In the B2t horizon hue is 2.5YR, value is 8 or 4 dry and
2 or 8 moist, and chroma is 3 to 6. The B2t horizon is
dlominantly gravelly clay but ranges to heavy clay loam and
clay.

Waldroup-Cabezon association, hilly (WcC).—This
association is about 55 percent Waldroup very gravelly
loam and about 35 percent Cabezon very stony loam.
These soils are in an intricate pattern on moderately
steep basalt and cinder hills that are dissected by a
few drainageways. Waldroup very gravelly loam is on
smoother side slopes, and Cabezon very stony loam
is on ridgetops and breaks where basalt outcrops are
common.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small scattered
areas of Cross and Thunderbird gravelly clay loams
and Springerville cobbly clays.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used mainly for range, wildlife hab-
itat, and watershed catchment areas. Both parts in
capability unit VIIs-1. Waldroup part in Clay Loam
Upland range site, 12- to 16-inch precipitation zone;
Cabezon part in Clay Loam Hills range site, 12- to 16-
inch precipitation zone. Waldroup part in wildlife
group 10; Cabezon part in wildlife group 5.

Whitlock Series

The Whitlock series consists of deep, well-drained
soils that have a zone of lime accumulation at a shallow
to moderate depth. These soils formed in mixed allu-
vium that weathered from granite, basalt, sandstone,
schist, and limestone. They are on nearly level to
strongly sloping alluvial fans. Slopes range from 0 to
15 percent. Elevation ranges from 2,000 to 4,000 feet.
The vegetation is dominantly desert shrubs and cac-
tuses and an understory of annual grasses. Annual
percipitation is 8 to 12 inches. The average annual air
temperature is 57° to 65° F, and the frost-free period
is 180 to 240 days.

In a representative profile the surface layer is pale-
brown gravelly sandy loam about 2 inches thick. The

underlying layer is light yellowish-brown sandy loam
about 14 inches thick. It is underlain by white sandy
loam that is weakly lime-cemented and extends to a
depth of 60 inches or more.

Permeability is moderately rapid. Available water
capacity is moderate, and the effective rooting depth
is 60 inches or more.

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

Representative profile of Whitlock gravelly sandy
loam, 0 to 15 percent slopes, 0.5 mile N. of the SW.
corner, sec. 33, T. 10 N, R. 8 W.:

Al—0 to 2 inches, pale-brown (10YR 6/3) gravelly sandy
loam, dark brown (10YR 4/3) when moist; weak,
very thin, platy structure; soft when dry, very
friable when moist, nonsticky and nonplastic when
wet; few very fine and fine roots; many very fine
interstitial pores; strongly effervescent; moderately
alkaline; abrupt, smooth boundary.

Cl—2 to 16 inches, light yellowish-brown (10YR 6/4) sandy
loam, yellowish brown (10YR 5/4) when moist;
massive; slightly hard when dry, very friable when
moist, slightly sticky and slightly plastic when wet;
common very fine and fine roots; many very fine
interstitial pores and very few fine tubular pores;
violently effervescent; moderately alkaline; clear,
irregular boundary.

C2a—16 to 60 inches, white (10YR 8/2) light sandy loam,
light gray (10YR 7/2) when moist; massive
slightly hard when dry, friable when moist, non-
sticky and nonplastic when wet; very few fine
roots; violently effervescent; weakly lime-cemented
with thin, discontinuous laminar layers in places;
moderately alkaline.

Depth to the zone of lime accumulation ranges from 10
to 28 inches. Content of coarse fragments at a depth of
between 10 and 40 inches averages less than 15 percent by
volume. Lime nodules range from none to many in the A
and C horizons.

In the A horizon hue is 10YR to 5YR, value is 6 or 7 dry
and 4 or 5 moist, and chroma is 2 to 4. The A horizon is
loam, coarse sandy loam, or loamy sand gravelly phases.
The Cca horizon is weakly cemented in most areas. The Cca
horizon is sandy loam, gravelly sandy loam, or gravelly
loadml and contains few to many, medium to large lime
nodules.

Whitlock gravelly sandy loam, 0 to 15 percent slopes
(WgC).—This soil is on alluvial fans that are dissected
by numerous long drainageways. It has the profile
described as representative of the series.

Included with this soil in mapping are small areas
of Continental gravelly sandy loam on ridges and An-
thony gravelly sandy loam in the drainageways. Also
included are small areas of Whitlock soils that have
slopes of 15 to 30 percent along some of the deeper
drainageways. These included soils make up about 15
percent of the acreage.

Runoff is medium on this soil. The hazard of erosion
is moderate.

This soil is used for seasonal grazing, wildlife hab-
itat, and watershed catchment areas. Capability unit
VIle-1; Loam Upland range site, 8- to 12-inch pre-
cipitation zone; wildlife group 2.

Whitlock-Anthony gravelly sandy loams, 0 to 15 per-
cent slopes (WhC).—This complex is about 60 percent
Whitlock gravelly sandy loam, 0 to 15 percent slopes,
and 30 percent Anthony gravelly sandy loam, 0 to 8
percent slopes. These soils are in an intricate pattern
on gently sloping to strongly sloping alluvial fans that



YAVAPAI COUNTY, ARIZONA, WESTERN PART 59

are dissected by a few shallow and moderately deep
drainageways. Anthony soils generally are on the lower
parts of the fans and in the drainageways.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small areas
of Mohave sandy loam and Continental gravelly sandy
loam.

Runoff is medium on these soils. The hazard of ero-
sion is moderate.

These soils are used for seasonal grazing, wildlife
habitat, and watershed catchment areas. Capability
unit VIle-1; Loam Upland range site, 8- to 12-inch
precipitation zone; wildlife group 2.

Wilcoxson Series

The Wilcoxson series consists of well-drained soils.
These soils formed in residuum weathered from lime-
stone. They are on moderately steep and steep limestone
hills and mountain slopes. Elevation ranges from 5,500
to 6,600 feet. The vegetation is mixed conifer and oak
and an understory of brush and grass. Annual precipi-
tation is 18 to 20 inches. The average annual air tem-
perature is about 47° F, and the frost-free period is 120
to 160 days.

In a representative profile the surface layer is brown
gravelly loam about 8 inches thick. The subsoil is red-
dish-gray gravelly clay loam and weak-red gravelly
clay and clay about 21 inches thick overlying pale-red
gravelly loam. It is underlain by reddish-gray fractured
limestone at a depth of 27 inches.

Permeability is slow. Available water capacity is
low, and the effective rooting depth is 10 to 40 inches.

These soilg are used for trees, range, wildlife habitat,
and watershed catchment areas.

Representative profile of Wilcoxson gravelly loam,
30 to 60 percent slopes, in the SE1/NW1, sec. 9, T.
18 N, R. 6 W.:

01—Thin covering of pinyon and juniper litter on the surface.
Al1—O0 to 8 inches, brown (7.5YR 5/2) gravelly loam, dark
brown (7.5YR 38/2) when moist; weak, fine, granular
structure; soft when dry, very friable when moist,
slightly sticky and slightly plastic when wet;
common very fine and fine roots; many micro pores
and very fine interstitial pores; slightly efferves-
cent; moderately alkaline; abrupt, smooth bound-

ary.

B1—3 to 9 inches, reddish-gray (5YR 5/2) gravelly clay
loam, dark reddish brown (5YR 3/3) when moist;
weak, fine subangular blocky structure; slightly
hard when dry, firm when moist, sticky and plastic
when wet; common fine and medium roots; many
micro pores and very fine interstitial pores; slightly
effervescent; moderately alkaline; clear, smooth
boundary.

B21t—9 to 13 inches, weak-red (2.5YR 5/2) gravelly clay,
dusky red (2.5YR 3/2) when moist; weak, fine,
subangular blocky structure; hard when dry, firm
when moist, sticky and plastic when wet; few fine,
medium, and coarse roots; common micro pores and
very fine interstitial pores, and common fine tubular
pores; few thin clay films on ped faces; strongly
effervescent; moderately alkaline; clear, smooth
boundary.

B22t—13 to 24 inches, weak-red (2.5YR 5/2) clay, weak red
(2.5YR 4/2) when moist; moderate, medium and
fine, subangular blocky structure; hard when dry,
firm when moist, sticky and very plastic when wet;
common fine, medium, and coarse roots; common

micro pores and very fine interstitial pores, and
common fine tubular pores; common thin clay films
on ped faces; violently effervescent; strongly alka-
line; abrupt, wavy boundary.

Cca—24 to 27 inches, pale-red (10R 6/2) gravelly loam, weak
red (10R 5/2) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky and
plastic when wet; few fine and medium roots; com-
mon micro pores and fine interstitial pores; violently
effervescent; strongly alkaline; clear, irregular
boundary.

The solum ranges from 13 to 28 inches in thickness. Depth
to bedrock ranges from 20 to 48 inches. Horizons are slightly
effervescent to strongly effervescent throughout.

In the A1 horizon hue is 10YR or'7.5YR, and value is 4 or 5
dry and 2 or 3 moist. In the B2t horizon hue is 7.5YR to
2.5YR, value is 4 or 5§ dry and 3 or 4 moist, and chroma is
2 to 4. The B2t horizon is gravelly clay loam, gravelly clay,
or clay. Content of gravel in the B horizon ranges from 20 to
36 percent by volume. Lime is disseminated in the Cea
horizon.

The Wilcoxson soils as mapped in this survey area have a
thinner solum and are shallower over bedrock than is typical
for other areas of Arizona. Use and management are other-
wise similar.

Wilcoxson gravelly loam, 30 to 60 percent slopes (WIF).
—This soil is on limestone hills and mountains. Rock
outcrops and cobblestones are common but make up
less than 10 percent of the surface layer.

Included with this soil in mapping, and making up
about 5 percent of the acreage, are small scattered
areas of coarse-textured, shallow soils in drainageways.

Runoff is rapid on this soil. The hazard of erosion
is high.

This soil is used for trees, wildlife habitat, and water-
shed catchment areas. Capability unit VIIe-2; timber
group 2; wildlife group 11.

Wineg Series

The Wineg series consists of deep, well-drained soils
that have a zone of lime accumulation at a shallow
depth. These soils formed in mixed alluvium weathered
from granite, basalt, schist, and sandstone. They are
on nearly level to moderately sloping alluvial fans and
plains. Slopes range from 0 to 8 percent. Elevation
ranges from 4,000 to 6,000 feet. The vegetation is
dominantly grass. Annual precipitation is 12 to 16
inches. The average annual air temperture is about
53° F, and the frost-free period is 140 to 200 days.

In a representative profile the surface layer is gray-
ish-brown sandy loam about 2 inches thick. The subsoil
is dark-brown clay loam and light-brown gravelly sandy
clay loam about 12 inches thick. The substratum is
pinkish-gray and pink sandy loam that is weakly ce-
mented with lime to a depth of 64 inches or more in
places.

Permeability slow. Available water capacity is mod-
erate, and the effective rooting depth is 60 inches or
more.

These soils are used for range, irrigated crops, home-
sites, wildlife habitat, and watershed catchment areas.

Representative profile of Wineg sandy loam, 0.2 mile
E. and 0.1 mile S. of the NW. corner, sec. 9, T. 15 N, R.
2 W.:

A1—0 to 2 inches, grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; slightly hard when
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dry, very friable when moist, nonsticky and non-
plastic when wet; many fine and common very fine
roots; many very fine interstitial pores; neutral;
abrupt, smooth boundary.

B2t—2 to 8 inches, dark-brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 8/2) when moist; weak, medium, sub-
angular blocky structure; hard when dry, friable
when moist, sticky and plastic when wet; very few
fine and common very fine roots; very few very fine
tubular pores and common very fine intérstitial
pores; few thin clay films on ped faces and in pores;
mildly alkaline; clear, smooth boundary.

B3t—8 to 14 inches, light-brown (7.5YR 6/4) gravelly sandy
clay loam, dark brown (7.5YR 4/4) when moist;
massive; hard when dry, friable when moist, slightly
sticky and plastic when wet; few very fine roots;
common very fine interstitial pores; few clay films
as bridges between mineral grains; moderately alka-
line; gradual, wavy boundary.

Clca—14 to 38 inches, pinkish-gray (7.5YR 7/2) sandy loam,
brown (7.5YR 5/4) when moist; massive; hard
when dry, very friable when moist, slightly sticky
and nonplastic when wet; few very fine roots; com-
mon very fine interstitial pores; violently effer-
vescent; many medium, white (N 8/0), soft lime
segregations; moderately alkaline; gradual, wavy
boundary.

C2ca—38 to 52 inches, pinkish-gray (7.5YR 7/2) sandy loam,
light brown (7.5YR 6/4) when moist; massive;
hard when dry, very nonplastic when wet; common
very fine interstitial pores and very few very fine
tubular pores; violently effervescent; weakly lime-
cemented in discontinuous strata; moderately alka-
line; gradual, wavy boundary.

C3ca—52 to 64 inches, pink (7.5YR 7/4) coarse sandy loam,
brown (7.5YR 5/4) when moist; massive; hard when
dry, very friable when moist, slightly sticky and
nonplastic when wet; common very fine interstitial
pores and very few fine tubular pores; strongly
effervescent; few discontinuous, weakly lime-
cemented layers; moderately alkaline.

The solum ranges from 13 to 20 inches in thickness.
Reaction ranges from neutral to slightly acid in the A hori-
zon and to moderately alkaline in the Ceca horizon.

The A horizon has value of 4 or 5 dry and 2 or 3 moist,
and chroma is 2 or 3. The A horizon is sandy loam, loam, or
gravelly sandy loam. Structure is weak or moderate granular.
In the B2t horizon hue is 7.5YR or 10YR, value is 3 to 5 dry
and 2 to 4 moist, and chroma is 2 to 4. The B2t horizon is
clay loam, sandy clay loam, or gravelly sandy clay loam.
The Cca horizon overlies unconformable gravelly alluvium
or unrelated lakebed deposits below a depth of 48 inches in
places.

Wineg sandy loam (Wm).—This nearly level to moder-
ately sloping soil is on alluvial fans that are dissected
by a few long drainageways. It has the profile described
as representative of the series. In some areas the sur-
face layer is gravelly.

Included with this soil in mapping, and making up
about 15 percent of the acreage, are small areas of Abra
gravelly loam on the fans and Lynx loam in the drain-
ageways.

Runoff is slow on this soil. The hazard of erosion is
slight.

This soil is used for range, wildlife, habitat, and
watershed catchment areas. Some areas are used for
irrigated crops and homesites. Capability unit VIs-1;
Limy Upland range site 12- to 16-inch precipitation
zone ; wildlife group 7.

Wineg-Abra complex (Wn).—This complex is about
60 percent Wineg sandy loam and 30 percent Abra loam.
These soils are in an intricate pattern on gently sloping
to gently rolling alluvial plains. The Wineg soilg have

slopes of less than 5 percent, and the Abra soils are on
the steeper higher-lying areas.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small areas of
Lynx loam in drainageways or swales and Lonti gravel-
ly loam on ridges.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. A limited acreage is used
for irrigated crops and homesites. Both parts in capa-
bility unit VIs-1; Limy Upland range site, 12- to 16-inch
precipitation zone; wildlife group 7.

Wineg-Lynx association (Wo).—This association is
about 60 percent Wineg sandy loam and 30 percent

Lynx loam. These soils are in an intricate pattern on

gently sloping ridges and in nearly level swales. A few
deep gullies are entrenched in the swales.

Included with these soils in mapping, and making
up about 10 percent of the acreage, are small areas
of granite rock outcrops and small areas of granite
boulders.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. A limited acreage is used
for irrigated crops and homesites. Both parts in capa-
bility unit VIs-1. Wineg part in Limy Upland range
site, 12- to 16-inch precipitation zone; Lynx part in
Loam Bottoms range site, 12- to 16-inch precipitation
zone. Wineg part in wildlife group 7; Lynx part in
wildlife group 6.

Wineg and Poley soils (Wp).—This undifferentiated
group consists of Wineg and Poley soils that occur with-
out regularity of pattern or proportion. These nearly
level to undulating soils are on alluvial plains and
swales.

Included with these soils in mapping are small areas
of Lynx soils in the swale positions, Abra loam on
ridges, and Cordes sandy loam in the swales. These
included soils make up about 10 percent of the acreage.

Runoff is slow on these soils. The hazard of erosion
is slight.

These soils are used for range, wildlife habitat, home-
sites, and watershed catchment areas. A limited acreage
is used for irrigated crops. Capability unit VIs-1; Limy
Upland range site 12- to 16-inch precipitation zone;
wildlife group 7.

Use and Management of the Soils

Certain soil characteristics are dominant in deter-
mining the behavior of any soil under defined use and
management. When several soils have the same domi-
nating characteristics they can be placed into special
groupings for interpretations of their behavior under
specified use and management. In Yavapai County,
Western Part, the soils have been grouped into capa-
bility units, range sites, range productivity groups,
timber groups, and wildlife sites. In addition to the
discussion of the use and management of soils in these
five groupings, properties of the soils related to engi-
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neering interpretations are given in this section of
the survey.

These interpretations should be used only as a gen-
eral guide. Specialists or planning technicians should
be consulted for detailed planning or individual prob-
lems concerning these soils.

Irrigated soils in this survey area are of limited ex-
tent. Interpretations for irrigated soils require more de-
tailed information than can be obtained from a soil
survey made at this intensity. Therefore, interpreta-
tions for irrigated soils are not given in this survey.
Irrigated soils are Abra, Anthony, Cordes, Lonti, Lynx,
Poley, and Wineg soils. The principal irrigated areas
are in the Chino Valley along Big Chino Wash, and in
the Dewey, Skull Valley, Kirkland, and Date Creek
areas. Detailed information about irrigated areas can
be obtained from the District Conservationist, Soil Con-
servation Service, Prescott, Arizona.

Capability Grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
soils are grouped according to their limitations when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The
grouping does not take into account major and gener-
ally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not
take into consideration possible but unlikely major rec-
lamation projects; and does not apply to crops requir-
ing special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suita-
bility and limitations of groups of soils for range, for
forest trees, or for engineering.

In the capability system, the kinds of soil are grouped
at three levels: the capability class, the subclass, and
the unit. These are discussed in the following para-
graphs.

CAPABILITY CLASSES, the broadest groups, are des-
ignated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use. (None in Yavapai County, Western Part.)

Class II soils have moderate limitations that re-
duce the choice of plants or that require
moderate conservation practices. (None in
Yavapai County, Western Part.)

Class III soils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both. (None in Yavapai
County, Western Part.)

Class IV soils have very severe limitations that re-
duce the choice of plants, require very care-
ful management, or both. (None in Yavapai
County, Western Part.)

Class V soils are subject to little or no erosion but
have other limitations, impractical to remove,

that limit their use largely to pasture, range,
woodland, or wildlife habitat.

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

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

Class VIII soils and landforms have limitations
that preclude their use for commercial plants
and restrict their use to recreation, wildlife
habitat, or water supply, or to esthetic pur-
poses.

CAPABILITY SUBCLASSES are soil groups within the
class; they are designated by adding a small letter e, w,
8, or ¢, to the class numeral, for example, Vle. The let-
ter ¢ shows that the main limitation is risk of erosion
unless close-growing plant cover is maintained; w
shows that water in or on the soil interferes with plant
growth or cultivation (in some soils the wetness can be
partly corrected by artificial drainage) ; s shows that
the soil is limited mainly because 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 I there are no subclasses, because the soils
of this class have few limitations. Class V can contain,
at the most, only the subclasses indicated by w, s, and
¢, because the soils in class V are subject to little or no
erosion, although they have other limitations that re-
strict their use largely to pasture, range, woodland,
wildlife habitat, or recreation.

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capability unit are enough
alike to be suited to the same crops and pasture plants,
to require similar management, and to have similar
productivity and other responses to management. Thus,
the capability unit is a convenient grouping for making
many statements about management of soils. Capabil-
ity units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, VIe-1 or
VIle-1. Thus, in one symbol, the Roman numeral des-
ignates the capability class, or degree of limitation; the
small letter indicates the subclass, or kind of limitation,
as defined in the foregoing paragraph; and the Arabic
numeral specifically identifies the capability unit within
each subclass.

No soils in the survey area are in capability classes
I through IV. The soils in classes VI and VII are used
mainly for range and woodland. Specific suggestions
for management of these soils are given in the appro-
priate descriptions of the range sites and timber
groups.

The capability unit for each soil can be learned by
referring to that soil in the section “Descriptions of
the Soils,” or to the “Guide to Mapping Units” at the
back of this survey.

In the following pages the capability units in Yava-
pai County, Western Part, are described.
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CAPABILITY UNIT Vw-1

Only Lynx soils, wet variant, are in this capability
unit. These are somewhat poorly drained soils that have
a loam surface layer. Slopes range from 0 to 1 percent.
Average annual precipitation is 12 to 16 inches, and
the frost-free period is 140 to 220 days.

Permeability is moderately slow. Available water ca-
pacity is high, and the effective rooting depth is 60
inches or more. Runoff is very slow. The hazard of ero-
sion is slight. A seasonal high water table is at a depth
of 2 to 3 feet for significant periods during the year.

These soils are used mainly for range, wildlife habi-
tat, and watershed catchment areas.

Seeding, brush control, and rotation-deferred graz-
ing are good range management practices that help to
maintain or improve the plant cover.

CAPABILITY UNIT Vle-1

This unit consists of well-drained soils that have a
sandy loam to clay loam surface layer that generally is
gravelly or cobbly. These soils are on plains, alluvial
fans, terraces, hills, and mountains. They are dom-
inantly strongly sloping to moderately steep or rolling
to hilly but range to nearly level. Average annual pre-
cipitation ranges from 10 to 18 inches, and the frost-
free period is 140 to 200 days.

Permeability is moderately rapid to slow. Available
water capacity ranges from low to high. Effective root-
ing depth is deep to shallow. Runoff is mainly medium
but ranges from slow to rapid. The hazard of erosion
is mainly moderate but ranges from slight to high.

These soils are used mainly for range and wildlife
habitat. They are also used for recreation, watershed
catchment areas, and mining.

Range management practices that include seeding,
brush control, controlled burning, and water spreading
can be used to improve the plant cover.

CAPABILITY UNIT VIe-2

This unit consists of timbered soils on alluvial fans,
hills, ridges, and mountains. Elevations range from
about 5,000 to 8,000 feet. These are shallow to deep,
well-drained soils that have a gravelly loam and grav-
elly sandy loam surface layer. They range from nearly
level to moderately steep, but are dominantly moder-
ately sloping to moderately steep. Average annual pre-
cipitation ranges from 18 to 25 inches. The average
annual temperature is 43° to 55° F.

Permeability is moderately rapid or slow. Available
water capacity is low to high. Runoff ranges from slow
to rapid, but it is medium to rapid in most areas. The
hazard of erosion is moderate to high.

These soils are wooded. The understory grasses are
grazed by livestock and wildlife. These soils are also
used as watershed catchment areas.

CAPABILITY UNIT VIs-1

This unit consists of well-drained soils that have a
sandy loam to clay surface layer that generally is either
gravelly or cobbly, stony, very stony, rocky, or very
rocky. The nearly level to moderately sloping soils are
gravelly and cobbly, and the nearly level to moderately
steep soils are stony and rocky (fig. 9). These soils are

Figure 9.—Typical area of soils in capability class VI. Jacks very
rocky loam is in the background and Apache gravelly loam is
in the foreground.

on plains, alluvial fans, hills, and terraces. Average
annual precipitation ranges from 12 to 18 inches, and
the frost-free period is 115 to 235 days.

Permeability is moderately rapid to slow. Available
water capacity is low to high. Effective rooting depth
is shallow to deep. Runoff is mostly slow or medium but
ranges to very slow. The hazard of erosion is mostly
slight but ranges to moderate on steeper soils.

These soils are used mainly for range and wildlife
habitat. They are also used for recreation and as water-
shed catchment areas.

Range management practices that include seeding,
brush control, controlled burning, and water spreading
can be used to improve the plant cover.

CAPABILITY UNIT VIs-2

This unit consists of timbered soils on uplands, hills,
and ridges at elevations of about 6,200 to 7,600 feet.
These are moderately deep and deep, well-drained soils
that have a gravelly loam and very stony silt loam sur-
face layer. Slopes are nearly level to hilly. Average
annual precipitation is 18 to 22 inches. The average
annual air temperature is about 44° F.

Permeability is slow. Available water capacity is low
and moderate. Runoff is slow or medium. The hazard
of erosion is slight or moderate.

These soils are wooded. The understory grasses are
grazed by livestock and wildlife. These soils are also
used as watershed catchment areas.

CAPABILITY UNIT VIe-1

This unit consists of well-drained soils that have a
loam and clay loam surface layer. These soils are on
alluvial fans and flood plains. Slopes are nearly level to
gently sloping. Average precipitation is 10 to 20 inches
or more. The frost-free period is 120 to 220 days.

Permeability is moderately slow. Available water ca-
pacity is high. The effective rooting depth is deep. Run-
off is slow or medium. The hazard of erosion is slight.
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These soils are used for range, wildlife habitat, and
watershed catchment areas.

Range management practices that include seeding,
brush control, controlled burning, and water spreading
can be used to improve the plant cover.

CAPABILITY UNIT VIlIe-1

This unit consists of well-drained soils that mostly
have a gravelly or cobbly sandy loam to clay loam sur-
face layer. These soils are on plains, alluvial fans, hills,
ridges, and mountains. Slopes are mostly strongly
sloping to very steep but range to nearly level. Average
annual precipitation ranges from 8 inches at the lower
elevations to 20 inches at the higher and steeper ones.
The frost-free period is 120 to 240 days.

Permeability is moderately rapid to slow. Available
water capacity is low to high. Effective rooting depth is
shallow to deep. Runoff is mostly medium to rapid but
ranges to slow in flatter areas. The hazard of erosion
is mostly moderate to high but also ranges to slight in
flatter areas.

These soils are used mainly for range and wildlife
habitat. They are also used for recreation and for wa-
tershed catchment areas, and to a limited extent, for
urban development.

These soils are not suitable for seeding or other me-
chanical practices because of low precipitation, steep
or very steep slopes, or the severe hazard of erosion.

CAPABILITY UNIT VIIe-2

This unit consists of timbered soils on hills, moun-
tains, and ridges at elevations of about 6,000 to 8,000
feet. These are moderately deep and shallow, well-
drained soils that have a gravelly loam and gravelly
sandy loam surface layer. Slopes are rolling to very
steep. Average annual precipitation is 18 to 25 inches.
The average annual air temperature is 43° to 44° F.

Permeability is moderately rapid or slow. Available
water capacity is moderate or low. Runoff is rapid. The
hazard of erosion is high.

These soils are wooded. Livestock and wildlife graze
the understory grasses. These soils are also used for
recreation, mining, and watershed catchment areas.

CAPABILITY UNIT VIils-1

This unit consists of well-drained soils that are
either nearly level to moderately sloping or gently
sloping to very steep. The nearly level to moderately
sloping soils have a sandy loam, gravelly sandy loam,
or cobbly clay surface layer, and the gently sloping to
very steep soils have a very stony, very rocky, extreme-
ly rocky, or very gravelly sandy loam to clay loam sur-
face layer. Average annual precipitation ranges from
8 inches at the lower elevations to 18 inches at the
l(rlligher ones. The frost-free period is about 118 to 270

ays.

Permeability is moderately rapid to slow. Available
water capacity is low to high. Effective rooting depth is
very shallow to deep. Runoff is slow to medium on the
more nearly level soils but ranges to rapid on the steep-
er soils. The hazard of erosion is slight to moderate on
the more nearly level soils but ranges to high on the
steeper soils.

These soils are used mainly for range and wildlife
habitat. They are also used for recreation, for water-
shed catchment areas, and, to a limited extent, for ur-
ban development and mining.

These soils are not suitable for seeding or other me-
chanical management practices because of low precipi-
tation, a very stony or very rocky surface layer, and
steep to very steep slopes.

CAPABILITY UNIT VIIw-1

This unit consists of miscellaneous land types that
are deep, stratified, and subject to periodic overflow.
They are nearly level to moderately sloping and are in
drainageway bottoms or immediately adjacent to shal-
low drainageways. Runoff is slow. The hazard of ero-
sion is slight to high.

These land types are used for range and wildlife
habitat. They are not suitable for seeding or other me-
chanical management practices because of low precipi-
tation and periodic overflow.

CAPABILITY UNIT VIle-1

This unit consists of well-drained soils that have a
gravelly sandy loam, sandy loam, or silt loam surface
layer. These soils are on flood plains, alluvial fans, and
stream terraces. They are nearly level to moderately
sloping. Average annual precipitation is 8 to 12 inches.
The frost-free period is 200 to 260 days.

Permeability is moderate or moderately slow. Avail-
able water capacity is high. The effective rooting depth
is deep. Runoff is slow. The hazard of erosion is slight.

These soils are used for range, wildlife habitat, and
watershed catchment areas. A few small included areas
are used for crops if an adequate supply of good-quality
water is available for irrigation. Average annual pre-
cipitation is insufficient for successful seeding.

CAPABILITY UNIT VIIIe-1

This unit consists of Badland. This is actively erod-
ing fine- to coarse-textured lakebed sediment or highly
dissected old alluvium. Slopes are complex and steep to
very steep. Runoff is rapid or very rapid. The hazard
of erosion is very high.

Range®

This section describes the principles of range man-
agement, defines range sites and condition classes, de-
scribes the range sites and range herbage groups, and
names some of the common plants in the survey area.
The soils in this survey area have been grouped into 12
range sites. In addition, those soils that are on National
Forest lands have been placed into range herbage
groups that are useful to users of National Forest lands.
Correlation between the range herbage groups and
range sites can be found in the Guide to Mapping Units
at the end of this survey.

Range management
A high production of quality forage conserves and
protects soil, moisture, and plant resources. A harvest

2 By ALBERT P. THATCHER, range conservationist, Soil Conser-
vation Service.
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of high-quality forage can be insured by maintaining
the native vegetation or by improving it to its highest
potential. Grasses manufacture in their green leaves
the food they need to grow, flower, and reproduce. If
grasses are not overgrazed, the plants remain healthy
and vigorous,

Livestock seek out and graze the more palatable
plants. Generally, if only about half the grass produced
yearly is eaten by livestock, damage to the desirable
plants is minimized. The remaining forage is not wast-
ed; it serves the following functions:

1. Serves as mulch and enhances intake and

storage of water.

Allows roots to reach moisture deep in the soil.

Protects the surface from erosion by wind and

water.

Allows the better grasses to crowd out weeds

and other undesirable plants.

Enables plants to store in their roots the food

they need for quick, vigorous growth in spring

and after periods of drought.

Catches and holds snow and rain where it falls

go that it soaks into the soil.

7. Provides a reserve of food for use in dry pe-
riods.

;o v

o

Range sites and condition classes

There are many differences in the soils and climate
of Yavapai County, Western Part. For these reasons,
there are several different kinds of range. These are
called range sites.

Over the centuries, on undisturbed sites, a mixture
of plants best adapted for growing on each range site
has developed. This group of plants is called the poten-
tial or climax plant community for the site. This rela-
tionship between the potential plant community,
climate, and soil is reasonably consistent. When this
relationship is known, the potential plant community
for an identified soil can be predicted, even though the
vegetation is severely disturbed and completely differ-
ent from potential.

Range conservationists and soil scientists, working
together, group soils that naturally grow the same
climax plant communities into range sites.

Repeated overuse by grazing animals, excessive
burning, or plowing results in changes in the kinds,
proportions, or amounts of climax plants in the plant
community. Depending on the kind and degree of dis-
turbance, some kinds of plants increase while others
decrease. If disturbance is severe, plants which do not
belong in the climax plant community may invade.
Plant response to grazing use depends on the kind of
grazing animal, the season of use, and how closely the
plant is grazed. If good management follows disturb-
ances, however, the climax plant community is grad-
ually reestablished unless the soils have been seriously
eroded.

Range condition is an expression of how the present
plant community compares with the climax plant com-
munity for the range site. The more nearly the present
kinds and amounts of plants are like the climax plant
mixture, the higher the range condition.

The present range condition provides an index to
changes which have taken place in the plant commu-
nity. More important, however, range condition is a
basis for predicting the kinds and amounts of changes
in the present plant community, These changes are the
result of management and treatment measures. Thus,
the range condition rating indicates the nature of the
present plant community and the climax cover for the
range sites and represents a goal toward which range
management may be directed.

Knowledge of the climax plant communities of range
sites and the nature of present plant communities in
relation to that potential is important in planning and
applying conservation on range. Such information is
the basis for selecting management objectives, design
of grazing systems, managing for wildlife, determin-
ing potential for recreation, and rating watershed con-
ditions.

Good management provides for a plant cover that
will adequately protect or improve the soil and water
resources and meet the needs of the operator. This gen-
erally involves increasing desirable plants and restor-
ing the plant community to near climax conditions.
Sometimes, however, a plant cover somewhat below
climax condition better fits specific grazing needs, pro-
vides better wildlife habitat, or furnishes other benefits
while still protecting the soil and water.

Descriptions of range sites

In the following pages, the range sites of Yavapai
County, Western Part, are described, and the climax
plants are listed for each site. Plant species most likely
to invade are also shown. In addition, an estimate of
the potential annual production of air-dry vegetation is
indicated for each site. The soils in each range site may
be determined by referring to that soil in the section
“Descriptions of the Soils” or in the “Guide to Mapping
Units” at the back of this survey.

LOAM BOTTOMS RANGE SITE, 8- TO 12-INCH
PRECIPITATION ZONE

This range site consists of well-drained, nearly level
to gently sloping soils on alluvial fans, flood plains, and
swales, These deep soils receive extra moisture in the
form of stream overflow and runoff from adjacent
slopes. Texture of the surface layer ranges from fine
sandy loam to clay. Permeability of the subsoil varies
considerably from place to place. Most of these soils
contain concentrations of lime, but most are free of
excessive salts and alkalis.

The climax plant community is 10 to 20 percent big
galleta; 10 to 15 percent, each, bush muhly and three-
awn; 0 to 25 percent tobosa; 0 to 5 percent, each, slim
tridens, Arizona cottontop, ratany, and desert broom;
5 to 10 percent, each, cane beardgrass, burrobrush, cre-
osotebush, Mormon tea, and ironwood; and 20 to 30
percent native annuals.

In excellent condition, this range site yields about
400 pounds of herbage per acre during unfavorable
vears. During favorable years, the annual yield is about
1,000 pounds per acre. Wide variations in the amount
of water received cause large differences in the amount
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of herbage produced. About 80 percent of the herbage
on this site can be used by cattle and wildlife.

Under continued heavy grazing, such plants as bush
muhly, big galleta, Arizona cottontop, and four-wing
saltbush decrease in the plant community; and such
plants as creosotebush, bursage, mesquite, and annuals
increase.

Good management practices on this site are range
seeding, brush control, and range renovation.

LOAM UPLAND RANGE SITE, 8- TO 12.INCH
PRECIPITATION ZONE

This range site consists of nearly level to moderately
sloping soils on uplands. Rainfall is the only source of
moisture. The soils are deep to moderately deep. The
surface layer ranges from sandy loam to coarse sandy
clay loam. Slight salt concentrations and weak alkaline
reactions are characteristic of these soils. Accumula-
tions of carbonates either in zones or throughout the
soil are common.

The climax plant community is 10 to 20 percent bush
muhly; 30 to 50 percent black grama; 5 to 10 percent,
each, Arizona cottontop, Cholla cactus, desert thorn,
three-awn, paloverde, and bursage; 20 to 30 percent,
each, big galleta and native annuals; 0 to 5 percent,
each, Indian ricegrass, cane beardgrass, fluff grass,
wolfberry, and burrobrush; 10 to 15 percent creosote-
bush; and 0 to 10 percent Joshua tree.

In excellent condition, this range site yields about
300 pounds of herbage per acre during unfavorable
years. During favorable years, the annual yield is about
600 pounds per acre. About 50 percent of the herbage
on this site can be used by cattle and wildlife.

Under continued heavy grazing, such plants as bush
mubhly, black grama, Indian ricegrass, and Arizona cot-
tontop decrease in the plant community; and such
plantg, as annuals, creosotebush, bursage, and three-
awn increase.

Good management practices on this site are proper
grazing use and deferred grazing.

CALICHE UPLAND RANGE SITE, 8- TO 12-INCH
PRECIPITATION ZONE

This range site consists of gently sloping soils on
alluvial fans that are dissected by numerous drainage-
ways. The surface layer of these soils is highly calcare-
ous gravelly sandy loam. A shallow zone of indurated
carbonate accumulation distinguishes the soils of this
range site from other calcareous soils of the desert.

The climax plant community is 15 to 20 percent bush
muhly; 5 to 10 percent, each, desert needlegrass, three-
awn, paloverde, bursage, cholla cactus, and perennial
forbs; 10 to 25 percent black grama; 10 to 15 percent
big galleta; 0 to 5 percent, each, fluffgrass and slim
tridens; 15 to 25 percent creosotebush; and 20 to 30
percent native annuals.

In excellent condition, this range site yields about
150 pounds per acre during unfavorable years. During
favorable years, the annual yield is about 400 pounds
per acre. About 50 percent of the herbage on this site
can be used by cattle and wildlife.

Under continued heavy grazing, such plants as bush
muhly, desert needlegrass, and black grama decrease

in the plant community; and such plants as creosote-
bush, annuals, and bursage increase.

Good management practices on this site are brush
control, range seeding, and range renovation.

LOAM HILLS RANGE SITE, 8- TO 12-INCH
PRECIPITATION ZONE

This range site consists of moderately sloping to
steep soils. These soils are shallow and have a surface
layer of sandy loam to clay loam. Rock and gravel are
commonly mixed throughout the soil and on the surface.
Bedrock generally is granitic, but voleanic and sedimen-
tary outcrops generally are present throughout the
landscape.

The climax plant community is 5 to 10 percent, each,
three-awn, mutton bluegrass, fairy duster, ratany, des-
ert ceanothus, paloverde, cholla, perennial forbs, and
creosotebush; 10 to 15 percent, each, bush muhly, des-
ert needlegrass, and native annuals; 0 to 10 percent,
each, tobosa and side-oats grama; 5 to 15 percent big
galleta; 10 to 25 percent black grama; 0 to 5 percent,
each, cane beardgrass, desert thorn, and yucca; and 0
to 20 percent coffeeberry.

In excellent condition, this range site yields about
800 pounds of herbage per acre during unfavorable
years. During favorable years, the annual yield is about
500 pounds per acre. About 45 percent of the herbage
on this site can be used by cattle and wildlife.

Under continued heavy grazing, such plants as bush
muhly, black grama, big galleta, and desert needlegrass
decrease in the plant community; and such plants as
desert thorn, cholla, annuals, and creosotebush in-
crease.

Good management practices on this site are brush
control, range seeding, and range renovation. Because
of steep slopes, livestock distribution is a major prob-
lem.

CLAY LOAM HILLS RANGE SITE, 12- TO 16-INCH
PRECIPITATION ZONE

This range site consists of moderately sloping to
steep soils on uplands. Outcrops of basaltic material or
other related material are common. The surface layer
is medium textured to fine textured. These are shallow
soils that formed in place in material weathered from
basalt. Reaction in these soils is slightly alkaline to
moderately alkaline. Calcium carbonate accumulations
and slight concentrations of soluble salts are common
to the soils in this range site.

The climax plant community is 25 to 50 percent side-
oats grama; 5 to 10 percent, each, vine mesquite, mut-
ton bluegrass, tobosa, chamiza, juniper, winterfat, cliff-
rose, and perennial forbs; 0 to 5 percent, each, spike
muhly, prairie junegrass, Halls panic, and algerita; 0
to 10 percent western wheatgrass; and 10 to 15 percent
blue grama.

In excellent condition, this range site yields about
500 pounds of herbage per acre during unfavorable
years. During favorable years, the annual yield is about
800 pounds per acre. About 70 percent of the herbage
on this site can be used by cattle and wildlife.

Under continued heavy grazing, such plants as side-
oats grama, vine mesquite, mutton bluegrass, four-wing
saltbush, and winterfat decrease in the plant commu-
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nity ; and such plants as blue grama, tobosa, and low-
value perennial forbs increase. In poor condition, an-
nuals and three-awns dominate the plant community.
In the absence of frequent natural fires, juniper and
other woody plants tend to increase regardless of the
range-management practices applied.

Juniper control is feasible on some of the deeper
soils of the site, where slopes are moderate and where
grasses are adequate to reoccupy the site. Good man-
agement practices on this range site are brush control,
range seeding, and range renovation. The steep and
rough terrain make the proper distribution of livestock
grazing difficult.

GRANITIC LOAM HILLS RANGE SITE, 12- TO 16-INCH
PRECIPITATION ZONE

This range site consists of moderately sloping to
steep soils on uplands. Outcrops of granite, schist, and
‘tuff bedrock are common. The soils are shallow and
have a gravelly loam surface layer. Reaction is neutral
to slightly acid. These soils have little or no accumula-
tion of calcium carbonates.

The climax plant community is 25 to 50 percent black
grama; 15 to 25 percent side-oats grama; 0 to 5 percent,
each, Halls panic, sprangletop, dropseeds, and man-
zanita; 5 to 10 percent, each, prairie junegrass, squir-
reltail, plains lovegrass, cane beardgrass, desert needle-
grass, mutton bluegrass, and perennial forbs; and 10
to 20 percent, each, blue grama, hairy grama, curly
mesquite, and turbinella oak.

In excellent condition, this range gite yields about
600 pounds per acre during unfavorable years. During
favorable years, the annual yield is about 1,000 pounds
per acre. About 60 to 70 percent of the herbage on this
site can be used by cattle and wildlife.

Under continued heavy grazing, such midgrasses as
side-oats grama, Halls panic, prairie junegrass, cane
beardgrass, and desert needlegrass decrease in the
plant community ; and low-growing grasses and unpal-
atable forbs increase. Shrubs, mainly turbinella oak,
increase in size as the grass competition decreases. Re-
duction of natural fires permits increase of shrubs.

Good management practices on this site are range
renovation, range seeding on the deeper soils, and brush
control. Because of steep slopes and rough surfaces,
livestock distribution is a major problem on this site.

LIMY HILLS RANGE SITE, 12- TO 16-INCH
PRECIPITATION ZONE

This range site consists of moderately sloping to
strongly sloping soils. Qutcrops of sedimentary bedrock
are common. These shallow soils have a surface layer
that ranges from sandy loam to coarse sandy clay loam.
Gravel is on the surface of the soil and is mixed
throughout the soil profile. Reaction is mildly alkaline
or moderately alkaline throughout. Content of soluble
salt is slight. Content of calcium carbonate is moder-
ately high in some horizons of the soil profiles.

The climax plant community is 25 to 50 percent side-
oats grama; 5 to 10 percent, each, squirreltail, june-
grass, mutton bluegrass, cane beardgrass, four-wing
galtbush, cliffrose, desert ceanothus, mountainmahog-
any, and perennial forbs; 10 to 15 percent, each, needle-
andthread and black grama; 15 to 30 percent, each, blue

grama and hairy grama; 0 to 5 percent, each, algerita,
pinyon, and fernbush; and 5 to 15 percent juniper.

In excellent condition, this range site yields about
500 pounds of herbage per acre during unfavorable
years. During favorable years the annual yield is 900
pounds per acre. About 75 percent of the herbage on
this site can be used by cattle and wildlife.

Under continued heavy grazing, such midgrasses

.and palatable shrubs as side-oats grama, mutton blue-

grass, needleandthread, four-wing saltbush, cliffrose,
and mountainmahogany decrease in the plant commu-
nity; and such plants as blue grama, hairy grama, al-
gerita, pinyon, and juniper increase. Absence of fire
allows juniper and pinyon to increase regardless of
grazing management,

Good management practices on this site are brush
control, range seeding, and range renovation. Juniper
control is successful on most soils of this site where

~ there is enough grass in the understory to become po-

tentially reestablished. Good livestock distribution is
difficult because of the steep, rough topography.

LOAM BOTTOMS RANGE SITE, 12- TO 16-INCH
PRECIPITATION ZONE

This range site consists of nearly level to gently slop-
ing soils on alluvial fans or flood plains and nearly level
soils in swales. These deep soils receive extra moisture
in the form of stream overflow and runoff from ad-
jacent slopes. The surface layer is sandy loam to clay
loam. Reaction ranges from neutral to moderately alka-
line. Only minor amounts of soluble salt accumulations
are present.

The climax plant community is 15 to 25 percent side-
oats grama; 15 to 20 percent western wheatgrass; 10 to
20 percent blue and hairy grama; 10 to 15 percent,
each, cane beardgrass and vine mesquite; 5 to 10 per-
cent, each, squirreltail, wolftail, sedges and rushes, and
four-wing saltbush; 5 to 20 percent tobosa; 0 to 20
percent alkali sacaton; 0 to 10 percent Kentucky blue-
grass; and 0 to 5 percent, each, mat muhly, Apache
plume, turbinella oak, and juniper.

In excellent condition, this range site yields about
1,200 pounds of herbage per acre during unfavorable
years. During favorable years, the annual yield is about
1,800 pounds per acre. About 90 percent of the herbage
on this site can be used by cattle and wildlife.

Under continued heavy grazing, such plants as side-
oats grama, cane beardgrass, and vine mesquite de-
crease in the plant community ; and such plants as blue
and hairy grama, tobosa, and mat muhly increase. An-
nuals, low-value forbs, and many three-awns dominate
the plant community when the site is in poor condition.
In the absence of frequent natural fires, such woody
plants as juniper, turbinella oak, algerita, and Apache
plume dominate the site in places.

Good management practices on this site are brush
control, range seeding, contour furrowing, range pit-
ting, and range renovation.

LIMY UPLAND RANGE SITE, 12- TO 16-INCH
PRECIPITATION ZONE

This range site consists of nearly level soils on plains,

gently sloping soils on fans, and moderately sloping
soils on rolling hills. These deep to moderately deep
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soils have a surface layer that ranges from sandy loams
to coarse sandy clay loam. Reaction is mildly alkaline
or moderately alkaline. The content of soluble salt is
slight. Calcium carbonate concentrations can be found
throughout the soil profile or in zones within the root-
ing depth of most plants. Gravel and cobblestones are
on the surface or scattered through the soil profile in
places.

The climax plant community is 25 to 50 percent side-
oats grama; 10 to 15 percent, each, needleandthread
and blue grama; 5 to 10 percent, each, squirreltail,
wolftail, Indian ricegrass, four-wing saltbush, and
twinberry; 0 to 5 percent, each, cane beardgrass, prai-
rie junegrass, sand dropseed, slender tridens, and cliff-
rose; 10 to 25 percent black grama; 5 to 15 percent
juniper and 0 to 15 percent pinyon.

In excellent condition, this range site yields about
600 pounds of herbage per acre during unfavorable
years. During favorable years, the annual yield is about
1,000 pounds per acre. About 70 percent of the herbage
on this gsite can be used by cattle and wildlife.

Under continued heavy grazing, such midgrasses as
side-oats grama, needleandthread, and Indian ricegrass
and such palatable shrubs as four-wing saltbush and
cliffrose decrease in the plant community; and such
plants as blue grama, annuals, and forbs of low palata-
bility increase. In the absence of fire, juniper and pin-
yon dominate the site in places.

Good management practices on this site are juniper
control, range seeding, range renovation, contour fur-
rowing, and range pitting.

LOAM UPLAND RANGE SITE, 12- TO 16-INCH
PRECIPITATION ZONE

This range site consists of gently rolling soils on
hills, and nearly level soils on fans and plains. These
deep to moderately deep soils have a surface iayer tnat
ranges from fine sandy loam to coarse sandy clay loam.
The subsoil is fine textured in places. The underlying
material generally is granite, schist, tuff, or basalt.
Gravel and stones generally are present on the surface
and scattered throughout the soil profile. Reaction is
neutral to acid in the upper 2 feet of the profile.

The climax plant community is 25 to 50 percent black
grama; 15 to 25 percent side-oats grama; 10 to 20 per-
cent, each, blue grama and turbinella oak; 10 to 15 per-
cent wolftail; 5 to 10 percent, each, plains lovegrass,
spike muhly, mutton bluegrass, hairy grama, sprangle-
top, desert ceanothus, manzanita, perennial forbs, and
twinberry; and 0 to 5 percent Halls panic.

In excellent condition, this range site yields about
700 pounds of herbage per acre during unfavorable
years. During favorable years, the annual yield is about
1,200 pounds per acre. About 80 percent of the herbage
on this site can be used by cattle and wildlife.

Under continued heavy grazing, such grasses as
black grama, plains lovegrass, and side-oats grama de-
crease in the plant community ; and such plants as blue
grama and hairy grama increase. Also turbinella oak
clumps increases in size. Elimination of fire on this site
also allows for an increase in chaparral-type shrubs.

Good management practices on this site are range
seeding, brush control, contour furrowing, and con-
trolled grazing.

CLAY UPLAND RANGE SITE, 12- TO 16-INCH
PRECIPITATION ZONE

This range site consists of nearly level to gently
sloping soils on uplands. These soils formed in material
weathered from basalt, and they are deep and very fine
textured. Cinders and bombs are common on the soil
surface and throughout the soil profile. Deep wide
cracks occur when the soil dries out, resulting in high
initial infiltration rates. Reaction in the soil is slightly
alkaline. Little or no soluble salts are present. Calcium
carbonate accumulations are in the subsoil.

The climax plant community is 15 to 25 percent, each,
side-oats grama and tobosa; 10 to 20 percent blue
grama; 10 to 15 percent western wheatgrass; 5 to 10
percent, each, squirreltail and perennial forbs; 0 to 15
percent juniper; and 0 to 5 percent, each, mat muhly,
cliffrose, mountainmahogany, and pinyon.

In excellent condition, this range site yields about
400 pounds of herbage per acre during unfavorable
years, During favorable years, the annual yield is about
800 pounds per acre. About 90 percent of the herbage
on this site can be used by cattle and wildlife.

Under continued heavy grazing, such plants as side-
oats grama and western wheatgrass decrease in the
plant community; and such plants as tobosa, blue
grama, and mat muhly increase. In the absence of fire,
juniper and pinyon increase. If the site is in poor con-
dition, tumble grass, annuals, cactus, and snakeweed
dominate. .

Good management practices on this site are range
seeding, juniper control, contour furrowing, and range
pitting.

CLAY LOAM UPLAND RANGE SITE, 12- TO 16-INCH
PRECIPITATION ZONE

This range site consists of nearly level to moderately
sloping soils on uplands. These soils formed in material
weathered from basalt. These deep or moderately deep
soils have basalt stones or cinders on the surface or
scattered throughout the profile in places. Reaction is
mildly alkaline to moderately alkaline. Accumulations
of lime are present in places.

The climax plant community is 25 to 50 percent side-
oats grama ; 10 to 15 percent, each, western wheatgrass,
blue grama, and tobosa; 15 to 25 percent black grama;
5 to 10 percent, each, squirreltail, curlymesquite, wolf-
tail, mutton bluegrass, Indian ricegrass, Halls panic,
slim tridens, four-wing saltbush, and perennial forbs;
and 0 to 5 percent, each, vine mesquite and cliffrose.

In excellent condition, this range site yields about
600 pounds of herbage per acre during unfavorable
years. During favorable years, the annual yield is about
1,100 pounds per acre. About 90 percent of the herbage
on this site can be used for cattle and wildlife.

Under continued heavy grazing, such plants as side-
oats grama, mutton bluegrass, and Indian ricegrass
decrease in the plant community; and such plants as
curlymesquite, blue grama, and tobosa increase. If the
site is in poor condition, annuals, three-awn, cactus, and
snakeweed dominate. Juniper and other woody plants
become of major importance if natural fires are elim-
inated.
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Good management practices on this range site are
range seeding, brush control, contour furrowing, and
range renovation.

Range herbage groups’®

The soils in the West Division of the Prescott Na-
tional Forest have been placed in five groups based on
estimated productivity for range herbage (fig. 10). The
relative productivity of the groups in terms of pounds
of herbage per acre is given in table 2.

These estimates are based on studies of clippings
made from range on soils in the National Forest Area
and on studies of similar soils in other areas. The rat-
ings apply only to the soils in the National Forest, and

3 By L. D. WHEELER, JR., and J. A. WILLIAMS, soil scientists,
Forest Service.

the productivity values consider the normal rainfall.
The Guide to Mapping Units at the back of this survey
shows the range herbage groups to which the soils
have been assigned.

TABLE 2.—Range herbage

Estimated production on range in—
Good condition
Lbs. per acre

Range herbage group Fair to poor condition

Lbs. per acre

Group 1. ... 1,200 to 1,800........ 700 to 1,100.

Group 2. 750 to 1,100....__.. 450 to 600.

Group 3. 400 to 700......... 250 to 400.
200 to 400... 150 to 250.

Less than 200___. Less than 100.

The soils in groups 1, 2, and 3 make up about 70 per-
cent of the National Forest lands. They are medium to

Figure 10.—The Lynx soil in the foreground is the range herbage group 1; the Lonti soils on the low, brush hills are in group 2; and
the granite Rock land in the background is in group 5.
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high in productivity, but their productivity could be im-
proved by more intensive management. The soils in
groups 1 and 2 respond particularly well suited to re-
vegetation, control of nonforage plants, and water
spreading (fig. 11).

The Lynx soils in group 1 and the Springerville soils
in groups 1 and 2 deserve special mention. Establish-
ment of grass on these soils is difficult, but methods of
establishment are being tested in the Prescott National
Forest and in the Beaver Creek area.

Group 4 includes rocky, stony, steep, and shallow
goils. Revegetation and control of nonforage plants is
costly and difficult and produces only small returns.

Group 5 includes land types that are poorly suited to
the production of herbage. Plants generally grow only
in pockets where water accumulates and where some
goil has formed. Many of the land types are steep, and

the ledges and escarpments limit the movement of live-
stock.

Woodland*

Nearly three percent of Yavapai County, Western
Part, or about 106,000 acres, is commercial woodland.
The commercial forests are at higher elevations where
the environment is favorable for tree growth. Only
those soils used for commercial forest are discussed in
this section.

Ponderosa pine is the main timber species. Douglas-
fir and white fir are interspersed chiefly on north-facing
slopes at higher elevations in the ponderosa pine forest.

4By L. D. WHEELER, JR., and J. A, WILLIAMS, soil scientists,
Forest Service.

(e =\v %

Figure 11.—Area in range herbage group 1. The soil is Thunderbird cobbly clay loam.
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The timber on National Forest lands is mostly at eleva-
tions ranging from about 6,000 feet to nearly 8,000 feet.

Most of the forested areas have been partly cut over
for sawtimber. Saplings and pole-size trees make up
most of the present stands, but isolated areas of virgin
sawtimber remain.

The area covered by forests was once probably much
larger than it now is. Large, uncontrolled wildfires that
burned over most sections of the forest occurred be-
fore Forest Service administration. Slow restocking by
natural regeneration and invasion of nontimber species
have resulted in a reduction of forest.

The Dandrea, Brolliar, and Mirabal soils are the ma-
jor timber-producing soils. Other forested soils are
Hogg, Wilcoxson, and areas of the Lonti soils at high
elevations. Soil depth, texture, elevation, and aspect in-
fluence the growth of ponderosa pine in this survey
area. Table 3 gives the site index range for each timber
group and the relative severity of some of the factors
affecting ponderosa pine production. The groups are
based on site index values determined from curves de-
veloped by Meyer (4). Generally, soils that have higher
site indexes show greater yields of timber per acre.

Forest management includes protection against fire,
insects, and disease; thinning and pruning to improve
the quality of the stands; reforestation; cutting to im-
prove the stocking level and age class distribution of
the stands; and good management of the watershed.

The woodland in the area is under sustained-yield
management. Mature and excess trees are cut, and
proper stocking levels are maintained to stimulate
growth and to sustain yields. Fire protection is pro-
vided through a system of lookouts and fire patrol and
through practices that reduce the fire hazard. Proper
silvicultural practices and direct-control methods pro-
vide protection agdinst insects and disease. Pruning,
noncommercial thinning, and commercial cutting im-
prove the quality of the timber and increase growth
potential. Reforestation is achieved through natural
regeneration and by planting and seeding. Cross-
ditching, seeding grass, scattering slash, and construct-
ing water bars are practices used to control the erosion
of skid trails, roads, and landings.

Woody species competition.—Sites that have been
disturbed by fire, cutting, or other factors are apt to
be invaded by brush, undesirable trees, and other
plants. Such competition hinders the establishment and
growth of desirable species. A rating of slight indicates
that invasion by undesirable species will have little ef-

fect on the growth of desirable species. A rating of
moderate indicates that invasion by undesirable species
will not seriously affect establishment of adequate
stands of commercial-quality timber. A rating of severe
indicates that competition by invasion of undesirable
plants will seriously affect reestablishment of timber
stands. Shrub live oak at lower elevations and Gambel
oak at higher elevations are the chief competing spe-
cies.

Equipment limitations.—Forest management may be
hampered by soil characteristics or topographic fea-
tures that restrict or prevent the use of equipment. The
principal factors affecting equipment use on most of
the soils in the area are slope, stoniness, and the hazard
of erosion.

An equipment limitation of slight indicates that there
is no special problem in the use of equipment. A rating
of moderate indicates certain problems in the use of
equipment may arise. For short periods after a frost,
and occasionally after summer storms, the forested
goils are too wet and soft to support equipment. A rat-
ing of severe indicates serious limitations to the use of
conventional equipment. Excessively steep slopes and
high amounts of Rock outcrop are such limitations.

Windthrow hazard.—Soil characteristics affect the
development of tree roots and consequently the resist-
ance of trees to the force of the wind. A rating of slight
indicates that the roots hold the tree firmly against a
normal wind, and windthrow is not common. A rating
of moderate indicates that root development is not ade-
quate for stability and that windthrow may occur when
the wind velocity is high and the soils are wet.

Erosion hazard.—The hazard of erosion is rated ac-
cording to inherent soil characteristics and such envi-
ronmental factors as slope, aspect, and surface stones
and cobbles. Ratings of slight, moderate, and severe
are used to indicate susceptibility to erosion if the soil
lacks a protective cover of vegetation. A rating of slight
indicates that only a small loss of soil occurs where
there has been disturbance or depletion of plant cover.
A rating of moderate indicates that disturbance of the
surface layer and loss of protective vegetation results
in conditions conducive to erosion. Careful planning
and construction of roads, skid trails, and landings are
necessary to prevent soil loss. A rating of severe indi-
cates that the soils are susceptible to serious erosion
and soil loss. Timber must be harvested carefully, and
special logging methods that minimize soil disturbance
are advisable, All roads and skid trails should be care-

TABLE 3.—Timber groups

Percentage

Timber Site index ! for Woody Equipment Windthrow Erosion of
group ponderosa pine competition limitation hazard hazard Acres  |timberland
Group 1..__.. 75 or more____| Slight______________ Slight to moderate._ .| Slight______________ Moderate.__.________ 27,115 6.8
Group 2.____| 55 to 74______ Moderate___________ Moderate to severe . _| Slight, to moderate. _ .| Moderate to severe __ 64,836 61.3
Group 3.._.__ 54 or less.___. Moderate to severe . _| Moderate to severe __| Slight to moderate_ _ .| Moderate to severe .| 33,961 31.9

1 The average height, in feet, of the dominant and codominant trees at 100 years of age.
2 Made up of small, isolated areas on the high parts of north-facing slopes and in drainageways, depressions, and small basin-

like areas.
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fully located and constructed. They must be adequately
drained to control excessive runoff. After logging has
been completed, the roads, skid trails, and landings
must be seeded to reduce runoff and to curb erosion.

Timber groups

Most of the woodland soils of the survey area are
under Forest Service administration. They have been
placed in three timber groups in order of their relative
productivity potential. Group 1 soils produce the best
timber and Group 3 soils produce the poorest trees.
The Guide to Mapping Units at the back of the survey
shows the suitability group assigned to the timbered
soils.

TIMBER GROUP 1

Timber group 1 designates soils of a medium site-
quality class. These soils are in the Dandrea, Lonti,
and Mirabal series. Nearly two-thirds of the areas of
timbered soils in the survey area are in this medium-
quality class. The best overall timber-producing soil
is Dandrea gravelly loam. The most extensive soils in
this group are Mirabal gravelly sandy loam, 8 to 20
percent slopes, and Mirabal gravelly sandy loam, 20 to
60 percent slopes. Mirabal-Dandrea complex, 20 to 60
percent slopes, also makes up a substantial acreage in
this suitability group. Another soil in this group is
Lonti gravelly sandy loam, high rainfall, 0 to 15 per-
cent slopes. The Dandrea and Lonti soils have a silt
loam, gravelly loam, and gravelly sandy loam surface
layer and a clay loam or clay subsoil. The Mirabal soils
have a weakly developed profile of sandy loam and large
amounts of gravel. The soils in this group are on mesa
tops, ridges, sides of mountains and canyons, and in
broad drainageways.

Competition from woody plants is moderate. Equip-
ment limitations are severe on the steep Dandrea and
Mirabal soils. The use of equipment on the Lonti soils
is limited during wet periods. The hazard of windthrow
is slight, except on exposed ridgetops. The hazard of
erosion is moderate where the slopes are more gentle,
and severe where slopes are steeper.

TIMBER GROUP 2

Timber group 2 designates soils of a low site-quality
class. These soils are in the Hogg, Wilcoxson, and
Brolliar series. The low site index Hogg gravelly loam,
0 to 8 percent slopes, and Hogg gravelly loam, 8 to 30
percent slopes, have a thin gravelly loam surface layer
that is underlain by a clay subsoil and limestone. These
soils are on mesa tops and the sides of canyons. The
low site index Wilcoxson gravelly loam, 30 to 60 per-
cent slopes, is on the sides of very steep canyons. It
has a thin gravelly loam surface layer over a clay
subsoil. The moderately steep Brolliar very stony silt
loam, 15 to 30 percent slopes, is on the edges and ends
of basalt flows. The timber suitability of these soils is
low because of a slowly permeable clay subsoil near the
soil surface.

Competition from woody plants is moderate to severe.
The hazard of windthrow is slight to moderate. The
hazard of erosion is moderate to severe.

Wildlife

The suitability of the soil to produce a given kind of
habitat relates soils to wildlife production.

Yavapai County, Western Part, ranges from deser{ in
the southwestern part to coniferous forests at higher
elevations. Annual precipitation ranges from 8 to 30
inches, and its distribution is such that there are
lengthy dry periods, Because of the amount and distri-
bution of precipitation, management of the soils for
wildlife habitat is difficult. Only small areas are culti-
vated to alfalfa and hay crops.

Because of the dominant influence climate has on
native plant production, only slight differences in
wildlife habitat can be attributed to the soil. The soils
of this survey area, therefore, have been grouped into
five wildlife habitat suitability groups.

There are few direct relationships between the kinds
of soil and wildlife species. Therefore, this guide deals
with relationships between kinds of soil and kinds of
plant and water developments that make up wildlife
habitat. Each soil is rated for its suitability for the
improvement, maintenance, or creation of specific wild-
life habitat elements.

A combination of the ratings for the applicable habi-
tat elements approximates the suitability of a soil for
producing a desirable habitat for a given kind of wild-
life. Such suitability ratings are general and not so
meaningful or useful as are the ratings for the speci-
fic habitat elements.

Elements of wildlife habitat

Soils of Yavapai County, Western Part, are rated for
their suitability for producing open land wildlife habi-
tat, woodland wildlife habitat, and rangeland wildlife
habitat. Soils are rated for rangeland wildlife habitat
only if native range plants are a dominant part of the
natural plant community. They are rated for woodland
wildlife habitat if trees are a dominant part of the
natural plant community.

The levels of suitability are expressed by an adjec-
tive rating as follows:

Good: Habitats are easily improved, maintained, or
created. There are few or no soil limitations in habitat
management, and satisfactory results can be expected.

Fair: Habitats can be improved, maintained, or
created on these soils, but moderate soil limitations
affect habitat management or development. A moderate
intensity of management and fairly frequent attention
may be required to ensure satisfactory results.

Poor: Habitats can be improved, maintained, or
created on these soils; but the soil limitations are
severe. Habitat management may be difficult and
expensive and require intensive effort. Results are
questionable.

Very poor: Under the prevailing soil conditions, it
is impractical to attempt to improve, maintain, or
create habitats. Unsatisfactory results are probable.

The ratings of wildlife habitat are made by assign-
ing weighted factors to the elements that make up the
kind of wildlife habitat. For example, grain and seed
crops, domestic grasses and legumes, and wild her-
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baceous plants are given greater weight than hard-
wood trees as habitat elements for open land wildlife.

Similar soils are then grouped together into 11 wild-
life groups.

Kinds of wildlife

Definitions, examples, and weighing factors of the
kinds of wildlife in the survey area are these:

Open land wildlife consists of birds and mammals
of cultivated land, pasture, meadows, lawns, and areas
overgrown with grasses, herbs, shrubs, and vines.
Examples are ringnecked pheasant, quail, mourning
dove, cottontail rabbit, and songbirds.

Woodland wildlife consists of birds and mammals of
wooded areas containing either hardwood or coniferous
trees and shrubs, or a mixture of both. Examples are
blue grouse, ruffed grouse, woodpeckers, squirrels,
porcupine, mule deer, elk, and black bear.

Rangeland wildlife consists of birds and mammals of
natural range. Examples are mule deer, coyote, ante-
lope, quail, jackrabbits, and songbirds.

Wildlife food and cover

The kind of habitat needed by wildlife depends on
the species. Some live in woodland, some live in the
open, and others live in range. Ducks, geese, beaver,
and muskrats need an aquatic habitat. Some eat insects
and other animal foods, some eat only plant foods,
and others eat a combination of the two.

Following is a brief summary of the food and cover
needed by the kinds of wildlife in the survey area.

Bald eagle.—Occasionally seen in the survey area,
its food is mainly fish.

Bear.—A large, powerful animal that inhabits exten-
give forested lands that have medium to low human
population. The black bear is largely vegetarian, but
it also eats such meats as insects, small mammals, and
fish. It sometimes preys on livestock if they are readily
available. Bears eat berries, other fleshy fruits, and
acorns.

Beaver.—A large, amphibious, flat-tailed rodent that
lives in streams, rivers, and ponds that have an ade-
quate food supply. The beaver is a vegetarian. It mainly
feeds on bark or twigs, branches, and trunks of aspen,
willow, and cottonwood.

Biue grouse.—This bird inhabits mountain areas
during winter and lower elevations during the nesting
and brood-rearing period. The food is needles, flowers,
fruits, and seeds of a wide variety of plants. It also
eats ants, beetles, and grasshoppers. The chicks mostly
eat insects during their first month. This bird gets most
of its water from vegetation.

Gambel quail.—This bird inhabits the irrigated val-
ley or wherever mesquite is found. Its food in spring
consists of tender green leaves. During the summer,
fall, and winter, it eats seeds. It eats insects when they
are available, because insects are an important source of
food for young birds. It needs water daily., Only a few
Gambel quail inhabit the survey area.

Desert cottontail—The cottontail rabbit is the most
popular small-game animal in the United States. It
thrives on farm lands where crops, grass, and brush
are about equally represented and are well distributed.

The cottontail rabbit is a vegetarian and eats grass,
clover, small grain, tree bark, and many kinds of shrubs.
Brush piling is a good means of habitat improvement
for this small animal.

Ducks.—These birds inhabit ponds, reservoirs, lakes,
sloughs, and creeks. Water is essential for all duck
species. Special plant cover is needed during seasons
of nesting, rearing broods, and adult moult. Ducks eat
water-tolerant plants and aquatic insects. Ducks also
feed extensively on domestic grain. Ducks are migratory
and respond to habitat development.

Ellk.—The elk prefers grass and forbs. It also eats
shrubs, tender parts of trees, and farm crops. It needs
easy access to water or snow. The elk finds cover in
dense woods.

Abert squirrel—A tree squirrel that lives in pon-
derosa pine forests. Its diet is mainly twigs and bark
of the ponderosa pine.

Ground squirrels—Two species of ground squirrels
that inhabit the survey area are Golden Manteled and
Spotted squirrels. They eat some insects but they are
primarily vegetarians.

Jackrabbits (Blacktailed and Antelope).—These
rabbits typically inhabit the open areas of plains, des-
erts, and foothills. Jackrabbits are vegetarians. They
eat shrubs, grasses, forbs, and almost any available
green plants.

Mourning dove.—This bird inhabits open areas but
uses a variety of habitats. It lives mostly in irrigated
valleys, but it is also common in nonirrigated areas.
It nests in trees or shrubs, or on the ground. It is
mainly a seed eater and it needs water daily. It is
migratory.

Mule deer.—This deer eats a wide variety of shrubs,
forbs, and grasses. It also eats acorns, fruits, tender
parts of trees, and farm crops. The mule deer drinks
frequently, and it uses snow for water at times. It also
likes salt. It finds cover in woodland, bushy areas, and
canyons. The mule deer feeds from early in the even-
ing through the night and early in the morning.

Predators—Some of the more important predatory
animals in the survey area include cougar, coyote, bob-
cat, weasel, and golden eagle.

Ringnecked pheasant.—This bird inhabits the irri-
gated valleys. It uses well-drained uplands and poorly
drained areas for cover. Roadsides, weed patches, fence
rows, ditchbanks, willow patches, grass and brush areas,
hayfields, and grainfields are all used for cover and
nesting. The ringnecked pheasant eats weed seeds,
grains, tender plants, fruits, berries, and insects. Water
is important and may be taken from plants and insects
or dew unless open water is available.

Skunk (Spotted, Hooded, Hognose) .—These animals
feed on adult and larval insects, particularly grass-
hoppers, grubs, crickets, beetles, and wasps. They
commonly eat spiders, toads, frogs, lizards, mice,
gophers, and bird eggs. Plant material ordinarily con-
stitutes only a small part of their diet.

Songbirds and nongame birds—Many species of
these birds live in the survey area. Habitat and food
requirements vary between species. Some species are
migratory and some are not.
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Wildlife groups

Soils of Yavapai County, Western Part, have been
placed in 11 wildlife groups. These groups are described
in the following pages, and the ratings assigned for
applicable wildlife habitats are shown in table 4. Wet-
land wildlife habitat was assumed to be nonapplicable
to this area because of the climate and lack of water.

The wildlife group each soil is in can be learned by
referring to that soil in the section “Descriptions of the

Soils” or the “Guide to Mapping Units” at the back

of this survey.

WILDLIFE GROUP 1

In this group are deep, well-drained soils along major
drainageways and in swales in the hot, dry part of the
survey area. Permeability ranges from slow to moder-
ate. The available water capacity is high. The surface
layer ranges from loam to clay loam. Slopes range from
0 to 2 percent.

The average annual precipitation ranges from 8 to 12
inches. The average temperature is 62° to 68° F, and
the frost-free period ranges from 200 to 250 days. The
vegetation is desert shrubs and grasses.

Important wildlife are quail, deer, javelina, dove,
and cottontail rabbits.

The major concern in the management of wildlife
habitat is the development and proper use of the water
resources on these soils. Care should be exercised in
locating water-storage facilities. Features of these soils
affecting their use for pond reservoirs are given in
table 6 in the section “Engineering Uses of the Soils.”

WILDLIFE GROUP 2

In this group are deep, well-drained soils on fans
and terraces in the hot, dry, desert part of the survey
area. Permeability ranges from slow to moderately
rapid. The available water capacity is moderate or
high. The surface layer ranges from gravelly sandy
loam and sandy loam to gravelly sandy clay loam and
sandy clay loam.

The average annual precipitation ranges from 8 to 12
inches. The average temperature is 57° to 68° F, and
the frost-free period ranges from 170 to 260 days. The
vegetation is desert shrubs and grasses.

Important wildlife are quail, deer, javelina, dove,
and cottontail rabbits.

The major concern in the management of wildlife
habitat is the development and proper use of the water
resources on these soils. Care should be exercised in
locating water-storage facilities. Features of these soils
affecting their use for pond reservoirs are presented in
table 6 in the section “Engineering Uses of the Soils.”

WILDLIFE GROUP 3

In this group are very shallow and shallow, well-
Qrained, limy soils that are underlain by an indurated
lime pan or limestone bedrock. These are gently slop-
ing to strongly sloping soils on alluvial fans and gently
sloping to moderately steep soils on limestone hills.
Permeability is moderate. Available water capacity is
low. The surface layer ranges from gravelly sandy loam
to gravelly loam.

The average annual precipitation ranges from 8 to
12 inches. The average annual air temperature is 59°
to 68° F, and the frost-free period ranges from 180
to 230 days.

Important wildlife are quail, deer, javelina, dove,
and cottontail rabbits.

The major concern in the management of wildlife
habitat is the development and proper use of the water
resources on these soils. These are shallow and very
shallow soils, so pond reservoir developments need to
be located on deeper soils included in this group. Onsite
investigation of individual locations is needed.

WILDLIFE GROUP 4

In this group are very shallow to moderately deep,
well-drained soils on basalt, granite, tuff, and related
rocks. Permeability ranges from moderately rapid to
slow. Available water capacity ranges from low to
moderate, The surface layer ranges from gravelly sandy
loam to clay.

The average annual precipitation ranges from 8 to 12
inches. The average temperature ranges from 57° to
69° F, and the frost-free period ranges from 170 to
270 days. The vegetation is desert shrubs and grasses.

Important wildlife are quail, deer, javelina, dove,
and cottontail rabbits.

The major concern in the management of wildlife
habitat is the development and proper use of the water
resources on these soils. These are shallow and very
shallow soils, so pond reservoir developments need to
be located on deeper soils included in this group. Onsite
investigation of individual locations is needed.

WILDLIFE GROUP 5

In this group are very shallow to moderately deep,
well-drained soils over basalt, granite, schist, sandstone,
and indurated lime pans. These soils range from nearly
level to very steep. Permeability ranges from moder-
ately rapid to moderately slow. The available water
capacity is low but ranges to moderate in places. The
surface layer ranges from sandy loam to clay loam and
generally is gravelly, cobbly, stony, or rocky.

The average annual precipitation ranges from 12 to
20 inches. The average temperature is 47° to 58° F,
and the frost-free period ranges from 118 to 220 days.

Important wildlife are mule deer, turkey, antelope,
dove, and cottontail rabbits.

The major concerns in the management of wildlife
habitat include proper range use, rotation-deferred
grazing, brush eradication, and revegetation on these
goils. Development and proper use of water resources
are of prime importance. They need to be located
on deep soils included in units of these soils. Onsite
investigation of individual locations is needed.

WILDLIFE GROUP 6

In this group are deep, well-drained soils except for
Lynx, wet variant, soils which are somewhat poorly
drained, These soils are along drainageways, in swales,
and in depressions. They are nearly level to gently
sloping. These soils formed in alluvium that weathered
from a wide variety of materials including acid and
basic igneous rocks, schist, sandstone, and shale rocks.
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TABLE 4.—Suitability of the soils for elements
Elements of wildlife habitat
Wildlife group
Grain and seed crops Grasses and legumes Wild herbaceous plants Conifers
Irrigated Dry Irrigated Dry Irrigated Irrigated
Poor._____... Poor_________ Poor_._._.___ Fair. . ___._.]Good.________|-cooo____]
Very poor_.__|Good_______. Very poor.___|Good_______ | Fair_________| .. __]
Very poor____| Fair_________ Very poor.___{Fair________ | Fair_________| . _______]
Very poor.___|Fair__ . ______ Very poor____{Fair. _______| Fair_________|_ . ______]
Poor_ ol ao- Poor__ | | Fairo | __]
Poor______... Good__.._.__ Poor_._______ Good. . _.__.Fair__.______|_ . __]
Poor.________ Good.________ Poor_..._____ Good. . _..___
Poor__ b Poor_____ | ..
Poor________ .\ .. Poor__ ..
Poor__ ... Poor._ .| _
Poor_ .. lolo Fair________ | _ ..

Permeability ranges from moderately rapid to moder-
ately slow. Available water capacity is moderate to high.
The surface layer ranges from sandy loam to clay loam.

The average annual precipitation ranges from 10 to
20 inches. The average temperature is 46° to 57° F,
and the frost-free period ranges from 140 to 220 days.
The vegetation is dominantly grass.

Important wildlife are turkey, Abert squirrel, band-
tailed pigeons, mule deer, and black bear.

The major concerns in the management of wildlife
habitat are practices that produce more food in the
woodland and open areas in this group, that provide
dependable and well-distributed sources of water, and
that maintain favorable cover and protect wildlife from
predators and illegal hunting.

WILDLIFE GROUP 7

In this group are shallow to deep, well-drained soils
that formed in alluvial materials that weathered from
a variety of rocks including limestone and sandstone.
These soils are generally nearly level to moderately
sloping but are steep in places. Permeability ranges
from moderately rapid to moderately slow. The available
water capacity ranges from low to high. The surface
layer ranges from sandy loam to clay loam and is
gravelly, cobbly, or stony in many places.

The average annual precipitation ranges from 11 to
19 inches. The average temperature ranges from 47°
to 57° F, and the frost-free period ranges from 117 to
160 days. The dominant vegetation is grass and some
pinyon and juniper.

Important wildlife are turkey, Abert squirrel, band-
tailed pigeons, mule deer, and black bear.

The major concerns in the management of wildlife
habitat are practices that produce more food in the
woodland and open areas in this group, that provide
dependable and well distributed sources of water, and
that maintain favorable cover and protect wildlife
from predators and illegal hunting.

WILDLIFE GROUP 8

In this group are deep and moderately deep, well-
drained soils that formed in place from schist or in
alluvium that weathered from a variety of rocks in-
cluding granite, schist, basalt, and sandstone. These

soils generally are nearly level to moderately sloping
but are very steep along some drainageways. Perme-
ability ranges from moderately slow to slow. The avail-
able water capacity is moderate or high. The surface
layer ranges from sandy loam to clay loam and is
generally gravelly or cobbly.

The average annual preciptation ranges from 12 to 18
inches. The average temperature is 50° to 57° F, and
the frost-free period ranges from 140 to 225 days. The
vegetation is brush-grass.

Important wildlife are mule deer, turkey, antelope,
dove, and cottontail rabbits.

The major concerns in the management of wildlife
habitat are practices that include proper range use,
rotation-deferred grazing, water development, brush
eradication, and revegetation on these soils. Features
of these soils affecting their use for pond reservoirs are
pﬁ'esgntled in table 6 in the section “Engineering Uses of
the Soils.”

WILDLIFE GROUP 9

In this group are deep, well-drained soils on basalt
flows, cinders, and bombs. These soils are nearly level
to gently rolling. Permeability is slow, and available
water capacity is moderate. The surface layer ranges
from silty clay loam to clay and is gravelly, cobbly, or
stony in places.

The average annual precipitation ranges from 12 to
18 inches. The average temperature is 45° to 57° F,
and the frost-free period ranges from 115 to 225 days.
The vegetation is grass along with pinyon and juniper
at higher elevations.

Important wildlife are turkey, Abert squirrel, band-
tailed pigeons, mule deer, and black bear.

The major concerns in the management of wildlife
habitat are practices that produce more food in the
woodland and open areas in this group, that provide
dependable and well-distributed sources of water, and
that maintain favorable cover and protect wildlife from
predators and illegal hunting.

WILDLIFE GROUP 10
In this group are moderately deep and deep, well-
drained soils on basalt plains and slopes and on the
steeper sides of cinder cones. Slopes range from nearly
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of wildlife habitat and for kinds of wildlife

Elements of wildlife habitat-Continued Kinds of wildlife
Conifers Shrubs Open land Woodland Rangeland
Dry Irrigated Dry Irrigated Dry Irrigated Dry Irrigated Dry

______________ Fair.._____ .. |Good_.______|Good.________|Fair_________|_ || __.________| Good.
______________ Fair_ .. ______|Fair_____.___1Good________|Poor_________ | _ .. oeeo__..____|PFair.
______________ Fair_________{Fair_________|Fair.________[Poor.______ ..l || e _.__.|Fair.
______________ Fair. .. ______|Fair_________|Fair_________|Poor_________|_ || ________|Fair.
___________________________ Fair________ | ____|Poor._ | __|Fair________|_____________|Fair.
______________ Fair_.___.__ _(Fair_________|Good._______|Poor_________|Good..______|Fair_________[Fair_________| Fair.
______________ Good.._____|Good________|Good________|Poor_._______|_ ___________|Good________|________.____| Good.
___________________________ PFair______.___ | _.____|Poor.________|_ o ____|Fair.________|_____________| Fair.
___________________________ Poor___ .. ___| . ____.{Poor ___ | _|Fair_________|___________._|Poor.
___________________________ Fair_________|_ . |Poor___._ .| ____|Pair_________{_____________| Fair.
Good. ...l ... Fair. | .. Fair__ | ...

level to steep. Permeability is slow. The available water
capacity is moderate. The surface layer ranges from
loam to clay loam, and is gravelly or cobbly in places.

The average annual precipitation ranges from 12 to
18 inches. The average temperature is 52° to 56° F,
and the frost-free period ranges from 120 to 210 days.
The vegetation is mainly grass at the lower elevations
and juniper and a grass understory at the higher
elevations.

Important wildlife are turkey, Abert squirrel, band-
tailed pigeons, mule deer, and black bear.

The major concerns in the management of wildlife
habitat are practices that produce more food in the
woodland and open areas, that provide dependable
and well-distributed sources of water, and that main-
tain favorable cover and protect wildlife from pred-
ators and illegal hunting.

WILDLIFE GROUP 11

In this group are shallow to deep, well-drained soils
in the coolest and dampest part of the survey area.
Permeability ranges from moderately rapid to slow.
The available water capacity ranges from low to mod-
erate. The surface layer ranges from sandy loam to
clay loam and is gravelly, cobbly, or stony in places.
Rock outcrop is common in many places.

The average annual precipitation ranges from 18 to
25 inches or more. The average temperature is 43° to
47° F, and the frost-free period ranges from 120 to
175 days.

Important wildlife are deer, turkey, Abert squirrel,
and black bear.

The major concerns in the management of wildlife
habitat are practices that produce more food in the
woodland and open areas, that provide dependable and
well-distributed sources of water, and that maintain
favorable cover and protect wildlife from predators and
illegal hunting.

Engineering Uses of the Soils’

This section is useful to those who need information
about soils used as structural material or as foundation

5C. E. PARSONS, engineer, Soil Conservation Service, assisted
in the preparation of this section.

upon which structures are built. Among those who can
benefit from this section are planning commissions,
town and city managers, land developers, engineers,
contractors, and farmers.

Among properties of soils highly important in engi-
neering are permeability, strength, compaction charac-
teristics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important
are depth to the water table, depth to bedrock, and soil
slope. These properties, in various degrees and combi-
nations, affect construction and maintenance of roads,
airports, pipelines, foundations for small buildings,
irrigation systems, ponds and small dams, and systems
for disposal of sewage and refuse.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, com-
mercial and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation sys-
tems, ponds, terraces, and other structures for
controlling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built, for the purpose of pre-
dicting performance of structures on the same
or similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construction
equipment.

7. Develop preliminary estimates pertinent to
construction in a particular area.

Most of the information in this section is presented
in tables 5, 6, and 7, which show, respectively, several
estimated soil properties significant to engineering;
interpretations for various engineering uses; and re-
sults of engineering laboratory tests on soil samples.

This information, along with the soil map and other
parts of this publication, can be used to make interpre-
tations in addition to those given in table 6, and it
also can be used to make other useful maps.
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TABLE 5.—E stimated soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil.
carefully the instructions for referring to other series that appear in the first column of this table. Absence of data

Classification
Depth to | Depth
Soil series and map symbols bedrock from USDA texture Unified AASHO
or surface
hardpan
Feet Inches
*Abra: AaB, AbB, AeB, AIC, AID, AmC, AnC__. >5 0-60 | Loam_ ..o oo __ CL A-6
For Lonti part of AbB see Lonti series; for Poley!
part of AeB, see Poley series; for Balon part
of AIC and AID, see Balon series; for Lynx
part of AmC, see Lynx series; for Wineg part
of AnC; see Wineg series.
*Anthony: AoC, ApB, ArA_____.._________.. ... >5 0-60 | Gravelly sandy loam.___._______ SM, SC-SM or SC | A-1or A-2
For Mohave part of ArA, see Mohave series.
Apache: As, At 1-134 0-12 | Gravelly loam._____..__________ CL A-6
12 | Basalt.
*Arp: AuC, AvD, AwE, AxD,AyC____.______._. 114-314 0-18 | Gravelly clay loam or clay_.____ CH or CL A7
For Moano part of AxD, see Moano series; for 18-34 | Gravelly loam_________________ SC A-7 or A-2
Lynx part of AyC, see Lynx series. 34 | Schist.
Badland: Ba. .. o iaao- >5 0-60
No valid estimates can be made other than for
depth.
*Balon:BdC, BgD, BIC _ __ ..o >5 0-23 | Gravelly clay loam and gravelly | SC A-2
sandy clay loam.
For Lynx part of BIC, see Lynx series. 23-60 | Gravelly sandy loam. SC or GC A-2
Barkerville: BmF,BnD,BoF_________________. 1-2 0-25 | Gravelly sandy loam__.________ SM or SP-SM A-1or A-2
25 | Granite.
BOYSAE  —« oo e 1-1%4 0-19 |Clay. oo CL A-6
Mapped only in complex with Purner soils. 19 | Sandstone.
Bridge: BrD_. . 1%4-3 0-30 Gr]avelly loam and sandy clay | CL or SC A-6 or A-T7
oam.
30-54 | Weathered tuff.
Brolliar: BsC,BsD_______ .. 2-3%% 0-8 | Very stony silt loam and silt ML A-4
loam.
8-35 | Gravelly clay and gravelly clay | CH A-7
loam.
35 | Basalt.
*Cabezon: CaD, CbC,CdC,CeE_.__ . __.______ %115 0-12 | Cobbly clay, cobbly clay loam__| CH A-7
For Springerville part of CaD and CbC, see 12 | Basalt.
Springerville series; for Thunderbird part of
CdC, see Thunderbird series.
*Cave: CgC,CID ... .. -11% 0-11 | Gravelly sandy loam_._..___.__ SM A-2, A-1
For Continental part of CID, see Continental 11-23 | Lime cemented pan.
series.
*Cellar: CmD, CnC, CnF, CoD, CrF...._______._ 1-1}4 0-8 | Gravelly sandy loam.______.____ GM or SM A-1
For _Chlrica.fma, part of CoD, see Chiricahua 8 | Granite.
geries.
Chiricahua _ - . e 1-11% 0-18 | Gravelly sandy loam and CH A-T
. gravelly clay.
Mapped only in complex with Cellar soils. 18 | Granite.
*Continental: CsC, CtD, CuC, CvB,CwD_______ >5 0-27 | Light clay and clay loam_._____ CH or SC A-T7 or A-6
For Cave part of CtD, see Cave series; for 27-60 | Gravelly sandy loam__.__.____| SC-SM, 8Cor CL | A-2o0r A-6
Whitlock part of CuC, see Whitlock series;
Loamy alluvial land part of CvB is too
variable to rate.
Cordes: CX. oo as >5 0-60 | Sandy loam, loamy sand....._. SM A-2
Cordes, red variant: Cy__.____ .. _....___._.__. >5 0-60 | Sandy loam______.......__.._. SM A-2
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significant in engineering
The soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow
indicates that the soil is too variable to be rated or that no estimate was made. The symbol > means greater than]
Coarse |Percentage less than 3 inches passing sieve—|
fraction
greater No. 40 | No. 200 Available Shrink- Corrosivity
than No. 4 No. 10 (0.42 (0.074 Liquid [Plasticity | Permea- water Reaction swell of uncoated
3 inches | (4.7 mm) | (2.0 mm) mm) mm) limit, index bility capacity potential steel
Percent Inches per Inches per pH
hour inch of soil
0 80-100 75-95 70-90 55-75 30-40 15-25 0.6-2.0 0.16-0.18 7.9-8.4 | Moderate.._| High.
0 60-100 50-75 35-55 20-35 20-30 2-10 2.0-6.0 0.10-0.12 6.6-8.4 | Low.______ High.
0-45 75-90 70-85 70-80 50-60 30-40 20-30 0.6-2.0 0.10-0.12 7.9-8.4 | Moderate...| Low
10-20 75-100 70-95 65-80 60-75 45-85 30-60 | 0.06-0.2 0.12-0.16 5.6-7.3 | High_______ High.
20-35 65-85 55-65 35-55 30-40 35-75 15-45 0.2-0.6 0.09-0.11 56-7.3 | Low__.____ High.
0 75-85 50-70 25-55 25-35 45-55 25-35 0.2-0.6 1.15-0.17 5.6-7.8 | Moderate __| Moderate.
0 55-85 50-70 3045 15-25 40-50 20-30 2.0-6.0 0.07-0.09 6.6-7.3 | Low. ______ Moderate.
0-45 75-95 35-85 25-55 10-25 INP NP 2.0-6.0 0.05-0.09 6.1-7.3 | Low_____.. Moderate.
0 90-100 80-95 80-90 75-85 40-50 25-35| 0.06-0.2 0.14-0.16 6.6-8.4 | High_______ High.
10-25 75-95 70-90 65-80 35-60 35-45 25-35 0.6-2.0 0.14-0.16 7.9-8.4 | Moderate __| High.
1045 80-95 75-90 70-80 60-75 3040 NP 0.06-0.2 0.15-0.17 6.1-7.3 | Low._.___.. Moderate.
0-10 80-90 65-75 65-75 55-60 60-70 40-50 | 0.06-0.2 0.14-0.16 6.1-7.3 | High_..____ High.
10-30 85-95 80-90 80-90 75-85 50-60 35-45| 0.06-0.2 0.13-0.15 6.6-7.8 | Moderate __| High.
9-10 65-75 60-70 40-50 20-35 25-35 NP 0.6-2.0 0.07-0.09 7.9-8.4 | Low.______ High.
0-45 50-70 35-45 25-35 15-25 20-30 NP 2.0-6.0 0.07-.09 6.6-8.4 | Low.._.___ Moderate.
10-20 80-95 60-70 55-65 50-60 50-60 35-45| 0.06-0.2 0.11-0.13 6.1-7.8 | High_____._ High.
0-25 85-100 70-95 60-90 45-75 30-60 15-40 | 0.06-0.2 0.13-0.16 6.6-8.4 | Moderate __| High.
0-25 90-100 60-70 50-60 30-65 25-35 5-15 2.0-6.0 0.07-0.09 7.9-84 | Low_.__... High.
0 85-100 55-90 40-55 25-35 25-35 NP 2.0-6.0 0.07-0.09 6.6-8.4 | Low__..._. Moderate.
0-15 80-100 70-85 40-55 25-35 30-40 NP 2.0-6.0 0.11-0.13 7.9-8.4 ! Low.______ Moderate.
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TABLE 5.—FE'stimated soil properties
Classification
Depth to | Depth
Soil series and map symbols bedrock from USDA texture Unified AASHO
or surface
hardpan
Feet Inches
*Cross: CzC o .ol 5-11% 0-19 | Clay_ . CH A-7
For Cabezon and Apache parts, see Cabezon 19 | Basalt.
and Apache series.
Dandrea: DaF__ . _________________._ 1-3 0-7 | Gravellyloam________________ GC A-6
7-29 | Gravelly clay___._.______ ... _] CH or GC A-7
29 | Weathered schist.
Dye: DgC,DrC.__ o .. 1-134 020 Clay- ... CL or GC A-6
20 | Limestone.
*Faraway: FaC,FIE, FIF______________..___._. 14114 0-7 | Gravelly loam, very stony loam_.| SM A-2
For Luzena part of FIE, and FIF, see Luzena 7 | Andesite.
series.
Gaddes: GdD ..o 114-314 0-24 Gravell?' sandy clay loam and | SC A-2 or A-6
gravelly loam.
24 | Weathered granite.
Gila: Go_ ..l >5 0-15 | Fine sandy loam______________ SM A-4
15-60 | Silt loam and very fine sandy ML A4
loam.
*Graham: GrB, GsE________.________________] -1 0-12 | Clay. .. CH A-T7
For Rimrock part of GrB, see Rimrock series. 12 | Basalt.
Hogg: HgB,HgD_ ___ . ... 1Y4-5 0-30 | Clay loam and ¢lay_ . _______.__ CL A-6
30 | Limestone.
House Mountain: HmE_______________________ 14114 0-7 gravlelly loam_ .. ___________.__ GM or SM A4
7 | Basalt.
Jacks: JaC,daD_____________________________ 1344 0-30 | Gravelly clay._ - __________.._ CL A-6
30 | Sandstone,
*Latene: La, Leo_____ .. _ . _______________ >5 0-43 | Gravelly sandy loam and loam__| ML A4
For Mohave part of Lc, see Mohave series, 43-60 | Gravelly sandy loam________.__ SM A-2 or A-1
Lehmans: Le, Lho___________________________] 1-1% 0-14 ) Gravelly elay. - .. _______._____ CH A-7
14 | Andesite.
*Lonti: LkD, LIC, LID, LmB, LnC, LnF, LoD, >5 0-26 | Gravelly elay_ ... _____________ SC A-7
LpB, LrD, LsC, LtB, LuC, LVE. 26-68 | Gravelly and very gravelly SC or GC A-2
For Abra part of LpB and LrD, see Abra sandy clay loam,
series; for Pastura part of LsC, see
Pastura series; for Cordes part of LtB, see
Cordes series; for Wineg part of LuC; see
Wineg series; Rock land part of LVE is too
variable to rate.
Luzena: LwD, LxD__________________________| 14-1V4 0-14 | Very stony loam and gravelly sC A-T7
clay.
14 | Andesite.
Lynx: Ly, Ly2. >5 0-68 | Clay loam____._______________ CL A-6
Lynx, wet variant: Lz .. ___________________| >5 0-72 | Clay loam____________________ CL A-6
*Mirabal: MbC, MbF, MdF___________________ 1-114 0-14 | Gravelly sandy loam___________ SM or GM A-1or A-2
For Dandrea part of MdF, see Dandrea, series. 14 | Weathered granite.
*Moano: MgD, MkF, MoD, MrC______________ 15-114 0-9 | Gravelly loam_________________ SM A-2 or A4
For Lynx part of MrC, see Lynx series. 9 | Weathered schist.
Moenkopie: MsB__________ ... 15-1 0-9 | Fine sandy loam______________ SM A-4
9 | Sandstone.
Mohave: Mt_______________ o _____] >5 0-55 | Sandy elay loam__________.___ CL A-6
55-60 | Gravelly loamy coarse sand_____ SP-SM, SM A-1
Palma: PaB_.__ .. . _ . ____________________. >5 0-60 | Sandy loam_____._________..__ SM A~4 or A-2
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significant in engineering—Continued
Coarse |Percentage less than 3 inches passing sieve—
fraction
greater No. 40 | No. 200 Available Shrink- Corrosivity
than No. 4 No. 10 (0.42 (0.074 Liquid | Plasticity | Permea- water Reaction swell of uncoated
3 inches | (4.7 mm) | (2.0 mm) mm) mm) limit index bility capacity potential steel
Percent Inches per Inches per pH
hour inch of soil
5-15 65-90 60-75 60-70 50-65 50-60 30-40 | 0.06-0.2 0.14-0.16 7.9-8.4 |High_______ High.
0-10 65-80 55-70 45-60 35-50 30-40 1020 | 0.06-0.2 | 0.12-0.14 6.6-7.3 |Low.__.___ Moderate.
0-10 65-80 55-70 50-65 45-60 45-60 25-35| 0.06-0.2 0.14-0.16 6.6-7.3 |High__.__._ Moderate.
0-10 55-90 50-90 50-85 45-75 30-40 15-25 | 0.06-0.2 0.10-0.16 6.6-8.4 | Moderate __| High.
45-55 40-60 35-50 30-40 20-30 25-35 NP-10 0.6-2.0 0.07-0.09 6.6-7.3 [Low._______ Moderate.
0-5 65-95 60-75 40-60 25-40 30-50 10-30 | 0.06-0.2 0.08-0.10 6.1-7.3 | Moderate __| Moderate.
0 95-100 95-100 90-100| 40-50 20-30 NP 2.0-6.0 0.13-0.15 7.4-7.8 {Low______. Moderate.
0 95-100 95-100 95-100 60-80 25-35 NP 0.6-2.0 0.15-0.17 7.4-9.0 [ Low.___._.. High.
5-50 75-85 70-80 60-80 50-75 5060 30-35| 0.06-0.2 0.11-0.13 7.4-84 {High_______ High.
5-20 80-90 75-85 70-80 55-65 30-40 15-25 | 0.06-0.2 0.14-0.16 7.4-8.4 |High____.__ High.
10-20 65-90 60-75 50-60 35-50 30-40 NP-10 0.6-2.0 0.10-0.12 7.4-84 |Low_______ High.
10-35 85-95 75-85 60-70 50-60 30-40 15-25( 0.06-0.2 0.12-0.14 6.6-7.8 | High_______ High.
0 85-95 80-90 65-80 50-60 25-40 NP-5 0.6-2.0 0.15-0.17 7.9-84 (Low_______ High.
0 65-85 65-80 45-55 20-30 25-40 NP-5 2.0-6.0 0.07-0.09 7.9-84 |Low__.____ High.
0-15 85-95 65-85 70-80 50-70 50-60 30-40 { 0.06-0.2 0.11-0.13 6.6-8.4 | High_______ High.
0-10 60-70 50-75 45-65 35-50 55-80 40-60 | 0.06-0.2 0.13-0.15 6.1-8.4 |High_______ High.
0-5 50-65 40-60 30-50 15-30 30-60 15-40 0.2-0.6 0.12-0.14 7.4-8.4 | Moderate . .| High.
15-25 70-90 65-85 45-55 45-50 5060 30-40| 0.06-0.2 0.13-0.15 7.4-84 |High_______ High.
0 85-100 75~100 65-85 55-75 30-40 15-25 0.2-0.6 0.19-0.21 6.6-8.4 | Moderate . | High.
0 100 95-100 80-95 70-80 30-40 10-20 0.2-0.6 0.19-0.21 7.4-8.4 | Moderate . .| High.
5-15 75-85 35-75 30-45 20-30 NP NP 2.0-6.0 0.07-0.09 5.6-7.3 [Low___.___. Moderate.
5-10 65-75 55-65 40-55 30-40 NP NP 0.6-2.0 0.14-0.16 6.1-8.4 |Low_______ Moderate.
0-20 90-100 85-95 75~-90 35-50 NP NP 0.6-2.0 0.13-0.15 7.9-8.4 |Low.__.___. High.
0 95-100 85-100 60-75 50-60 25-35 10-15 0.2-0.6 0.14-0.16 7.4-8.4 | Moderate - [High.
0 55~-80 50-75 25-40 10-20 NP NP 6.0-20.0| 0.06-0.08 7.9-84 |Low_______ Moderate.
0 95-100 90-100 60-70 30-40 25-35 NP 2.0-6.0 0.13-0.15 6.6-8.4 [Low_______ High.




80 SOIL SURVEY

TABLE 5.—Estimated soil properties

Classification
Depth to | Depth
Soil series and map symbols bedrock from USDA texture Unified AASHO
or surface
hardpan
Feet Inches
Palos Verdes: PcE.________ . __.__ >5 0-8 | Gravelly clay loam___________ GC A-6
8-60 | Weakly cemented gravelly GM A-1
sandy loam.
*Partri: Pd,Pe, Pf__ . ____ >5 0-28 |Clay_ ... CL A-7
For Abra part of Pf, see Abra series. 28-60 | Gravelly clay loam___________ GC A-6
*Pastura: PgB, PhD, PIB, PmB, PnB _________._ 5-114 0-11 | Loam and gravelly loam_...___ CL A-6
For Poley part of PIB, see Poley series; for 11-60 | Lime indurated hardpan,
Lynx part of PmB, see Lynx series; for
Rune part of PnB, see Rune series.
*Poley: Po, Pp_ o .. >5 0-24 | Clay and sandy clay loam_____ CL A-7
For Partri part of Pp, see Partri series. 24-60 | Weakly cemented very cobbly | GM A-2
coarse sandy loam.
*Purner: PrC, PsC, PsD, PuC, PvD, PwD_______ 146-114 0-10 | Gravelly loam____.___________ GM A-4
For Boysag part of PuC, see Boysag series; for 10 | Limestone.
Dye part of PvD, see Dye series; for
Moenkopie part of PwD, see Moenkopie
series.
Retriever: ReD_______________ . _____ 16-114 0-8 |Gravellyloam_...____._______ GM A-2 or A-4
8 | Limestone.
*Rimrock: Rk, Rm,Rn._______.___.___._____.. 2-5 0-34 |Clay. o ____. CH A-T7
For Cave part of Rm, see Cave series; for 34 | Basalt.
Graham part of Rn, see Graham series.
Rock land: Ro.
Too variable to rate.
Rock land, low rainfall: Rr.
Too variable to rate.
Rough broken land: Rs.
Too variable to rate.
Rune: Rt o ... >5 0-23 [Clayloam___.________.______ CL A-6
23-60 | Clay. oo CH A-7
Sand'i: and gravelly alluvial land: Sa.
00 variable to rate.
Showlow: ShB_____. . ... _______ >5 0-16 {Loam.______________ ... ___ SM A-4
1646 |Gravelly clay..______._._.____ CL or GC A-T7
46-60 | Very gravelly clay loam__.____ GC A-2
*Springerville:  SIB, SmB, SnD, SpB, StB, SuB.. | 3-5 0-39 | Clay_ .. CH A-T7
For Cabezon part of SnD, see Cabezon series; 39 | Basalt.
for Pastura part of SpB, see Pastura series;
for Thunderbird part of StB, see
Thunderbird series; for Lonti part of SuB,
see Lonti series.
*Tajo: TaB, TeCo_ o 114-3 0-40 [Clay loam________ ... ..__.__. CL A-6
For Springerville part of TeC, see 40-63 | Hardpan.
Springerville series. 63 | Basalt.
*Thunderbird: TdC, TdE, ThC.._______________ 1¥%4-3 0-31 | Cobbly clay loam and clay.... | CH A-T7
For Cabezon part of ThC, see Cabezon series. 31 | Basalt.
Tortugas: TIB, TmD, TnF ____________________ 14-114 0-9 | Very stony loam_________._.. GM A-2
9 | Limestone.
Tours: To-_ e >5 0-60 | Clay loam and loam_____.____ CL A-6
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significant in engineering—Continued
Coarse |Percentage less than 3 inches passing sieve—
fraction
greater No. 40 | No. 200 Available Shrink- Corrosivity
than No. 4 No. 10 (0.42 (0.074 Liquid | Plasticity | Permea- water Reaction swell of uncoated
3 inches | (4.7 mm) | (2.0 mm) mm) mm) limit index bility capacity potential steel
Percent Inches per Inches per vH
hour inch of soil

0-10 55-70 50-65 45-55 35-50 30-40 15-25 0.6-2.0 0.15-0.17 7.4-8.4 | Moderate __| High.

5-10 25-40 30-40 15-30 15-20 NP NP 0.6-2.0 0.06-0.08 7.9-8.4 | Low____..__ High.

0-5 100 90-100 80-95 70-85 40-50 20-25 | 0.06-0.2 0.14-0.16 6.6-8.4 | High_______ High.

10-20 60-70 50-60 40-50 35-45 30-40 15-25 0.2-0.6 0.15-0.17 7.9-8.4 | Moderate .| High.

0-5 85-100 80-95 75-90 60-70 30-40 15-25 0.6-2.0 0.10-0.16 7.9-8.4 | Moderate __|High.

0-5 95-100 90-100 75-90 60-75 40-50 25-35 | 0.06-0.2 0.14-0.16 6.6-8.4 | High_______ High.
35-50 35-45 30-40 15-25 10-20 30-40 NP 0.2-0.6 0.04-0.06 7.9-84 |Low_______ High.

5-20 60-70 55-65 50-65 35-45 30-40 NP-10| 0.6-2.0 0.10-0.12 7.9-84 1 Low_______ Moderate.
10-20 60-85 55-80 50-70 30-50 25-35 NP 0.6-2.0 0.09-0.11 7.9-84 | Low._..__. Moderate.
10-25 75-100 75-100 85-95 70-90 60-70 40-50 | 0.06-0.2 0.14-0.16 7.9-84 | High_______ High.

0-5 95-100 90-100 80-90 55-70 30-40 10-20 0.6-2.0 0.16-0.18 7.4-8.4 | Moderate __ [High.

0-5 95-100 90-100 85-95 70-80 50-60 30-40 | 0.06-0.2 0.14-0.16 7.4-8.4 |High______. High.

0-5 75-85 70-80 55-70 45-50 30-40 NP 0.6-2.0 0.14-0.16 6.1-7.3 | Low____... Moderate.

0-5 55-85 50-80 45-70 40-60 40-60 25-35 | 0.06-0.2 0.12-0.14 6.6-8.4 | High_______ High.

0-15 30-55 25-50 20-40 15-35 30-40 10-20 0.2-0.6 0.09-0.11 7.9-8.4 | Moderate __| High.
10-40 90-100 80-100 80-100 60-85 50-65 25-35 | 0.06-0.2 0.14-0.16 6.6-8.4 | High_______ High.

0-10 90-95 75-90 70-80 60-75 30-40 20-30 0.2-0.6 0.18-0.20 7.9-8.4 | Moderate _.|High.
15-25 90-95 75-90 70-85 60-75 70-95 40-70 | 0.06-0.2 0.12-0.14 6.6-8.4 | High_____.. High.
15-40 45-65 40-60 35-55 25-35 20-30 NP 0.6-2.0 0.14-0.16 7.9-84 | Low_____._ High.

0-5 90-100 90-100 80-95 60-70 3040 15-25 0.2-0.6 0.17-0.21 7.4-8.4 | Moderate .. | High.
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TABLE 5.—FE'stimated soil properties

Classification
Depth to | Depth
Soil series and map symbols bedrock from USDA texture Unified AASHO
or surface
hardpan
Feet Inches
*Tres Hermanos: TwC._ ... oo _..... >5 0-15 | Gravelly sandy clay loam.__.._.. 8SC or GC A-2
For Whitlock part of TwC, see Whitlock series. 15-60 | Gravelly sandy loam and GM or SM A-1or A-2
gravelly loamy sand.
*Vekol: VM. .o e >5 0-33 | Clay, clay loam______________. CH A-7
For Mohave part of Vm, see Mohave series. 33-60 | Gravelly sandy loam.__________ GM A-1
*Venezia: VnD, VrF, VsC, VIC, VIE . __________ 5-114 0-10 | Gravelly loam__..____________. SM or GM A-4
For Springerville part of VsC, see Springerville 10 | Basalt.
series; for Thunderbird part of ViC and ViE,
see Thunderbird series.
*Waldroup: WeC_ . e | 1¥4-5 0-21 {Gravellyclay_ . _________._._.._ CL A-7
For Cabezon part of WcC, see Cabezon series. 21-60 |Cinders. . o eoo- GP A-1
*Whitlock: WgC,WhC____________.___.._ ... >5 0-60 | Stratified gravelly sandy loam | SM A-2
For Anthony part of WhC, see Anthony series. and sandy loam that is
weakly cemented with lime.
Wilecoxson: WIF __ .. 1-114 0-27 | Clay loam and clay_.....__.___ CH or GC A-7
27 | Limestone.
*Wineg: Wm, Wn, Wo, Wp___. __________._. 3-5 0-14 |Clay loam____.______.________ CL A-6
For Abra part of Wn, see Abra series; for Lynx 14-60 | Sandy loam and coarse sandy SM A-2
part of Wo, see Liynx series; for Poley part of loam that are weakly
Wp, see Poley series. cemented with lime.

1 NP = Nonplastic.
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significant in engineering—Continued
Coarse |Percentage less than 3 inches passing sieve—|
fraction
greater No. 40 | No. 200 Available Shrink- Corrosivity
than No. 4 No. 10 (0.42 (0.074 Liquid | Plasticity | Permea- water swell of uncoated
3inches | (4.7 mm) | (2.0 mm) mm) mm) limit index bility capacity potential steel
Percent Inches per Inches per
hour inch of soil
0-5 75-85 55-75 45-55 25-35 25-35 10-15 0.2-0.6 0.1-0.14 Moderate _ .| Low.
0-5 55-75 50-70 30-50 15-35 20-30 NP 0.6-2.0 0.07-0.09 Low_._____ High.
0 100 100 90-100 75-85 70-80 45-55 | 0.06-0.2 0.14-0.21 High__.____ High.
0 50-60 45-55 30-45 15-25 20-30 NP 2.0-6.0 0.10-0.13 Low.______ High.
15-50 55-80 50-70 40-70 35-50 30-40 NP 0.6-2.0 0.10-0.12 Low._____. Moderate.
5-15 80-90 60-70 60-70 50-60 40-50 20-25 | 0.6-0.2 0.10-0.12 High_______ High.
10-20 40-50 30-40 15-25 0-5 NP NP 6.0-20.0| 0.06-0.08 Low_______ Moderate.
0-5 80-95 65-75 50-60 25-35 20-30 NP 2.0-6.0 0.07-0.10 Low. . ..... High.
0-5 55-90 50-75 45-65 40-55 50-60 25~35 | 0.06-0.2 0.13-0.15 High_______ High.
0-2 90-95 80-90 70-85 60-70 30-40 15-25 0.2-0.6 0.17-0.19 6.6-7.8 | Moderate __ {High.
0-5 85-95 70-80 50-65 25-35 25-35 NP 2.0-6.0 0.06-0.08 7.9-84 |Low_._.___ High.

2 Water table is at a depth of 2 to 3 feet.
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TABLE 6.—Engineering
[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more
it is necessary to follow carefully the instructions for referring
Degree and kind of limitation for—
Soil series and . . . .

map symbols Septic tank Shallow Dwellings without Sanitary landfill ¢ Local roads

absorption fields excavations basements (trench method) and streets

*Abra: AaB, AbB, Moderate: moder- |Slight . . Moderate: CL Slight. —|Severe: CL mate-

AeB, AIC, AID, ately slow material; moder- rial; high
AmC, AnC. permeability. ately low shear plasticity index
For Lonti part strength. -6).

of AbB, see

Lonti series;

for Poley part

of AeB, see

Poley series;

for Balon part

of AIC, and

AID, see Balon

series; for

Lynx part of

AmC, see Lynx

series; for

Wineg part of

AnC, see Wineg

series.

*Anthony: AoC, Slight if slope is Slight if slope is Slight if slope is 0 to|Slight. Slight if slope is
ApB, ATA 0 to 8 percent, 0 to 8 percent, 8 percent, moder- 0 to 8 percent,
For Mohave part moderate if 8 to 15, moderate if ate if 8 to 15. moderate if

of ArA, see 8 to 15. 8 to 15.
Mohave series.

Apache: As, At.._.__| Severe: bedrock at | Severe: bedrock at |Severe: bedrock at |Severe: bedrock at |Severe: bedrock at
a depth of less a depth of less a depth of less a depth of less a depth of less
than 20 inches. than 20 inches. than 20 inches. than 20 inches. than 20 inches.

*Arp: AuC, AvD, Severe: bedrock at | Severe: bedrock at |Severe: high Severe: bedrock at |Severe: high

AwE, AxD, AyC. a depth of less a depth of less shrink-swell a depth of less shrink-swell po-
For Moano part than 40 inches; than 40 inches; potential; bed- than 40 inches; tential bedrock at
of AxD, see slow permeability; slope. rock at a depth slope. a depth of
Moano series; slope. of 20 to 40 inches; 20 to 40 inches;
for Lynx part slope. CH material has
of AyC, see high plasticity
Lynx series. index; slope.

Badland: Ba ... Severe: moderately| Severe: variable Severe: variable Severe: variable Severe: variable
steep slope. texture; moder- texture; moder- texture; moder- texture; moder-

ately steep slope. ately steep slope. ately steep slope. ately steep slope.

*Balon: BdC, BgD, Severe: moderately| Moderate: Moderate: moder- |Slight if slope is Slight if slope is

BIC. slow permeability, gravelly; severe ate shrink-swell less than 15 per- less than 8 per-
For Lynx part slope is more than if slope is more potential; severe cent, moderate if cent, moderate if
of BIC, see 15 percent in than 15 percent. if slope is more 15 to 25, severe 8 to 15, severe

Lynx series.

places.

than 15 percent.

if more than 256.

if more than 15.



interpretations

kinds of soil. The soils in such mapping units may have different properties and limitations, and for this reason

YAVAPAI COUNTY, ARIZONA, WESTERN PART

to other series that appear in the first column of this table]
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Suitability as a source of —

Soil features affecting—

swell potential;

25 percent.

Good to poor:
variable texture,

Good if slope is
0 to 15 percent,
fair if 15 to 25,
poor if more
than 25.

slope is more than

excessive fines,

Poor to unsuitable:
variable texture.

Unsuitable:
excessive fines.

steep slopes; clay
at a depth of
2 inches.

Good to poor:
variable texture.

Fair to poor:
gravel; slope is
0 to 15 percent;
poor if slope is
more than 15
percent.

bedrock at a
depth of 20 to 40
inches; slope is
0 to 60 percent.

Permeability rapid

to slow; moder-
ately steep slope.

Moderately slow

permeability;
slope is 0 to 30
percent; gravelly
material.

shear strength;
fair compaction
characteristics;
shear strength;
fair compaction
characteristics;
high compressi-
bility; steep slope.

Variable texture;

moderately
steep slope.

Medium to high

shear strength;
good compaction
characteristics;
high resistance to
piping; low com-
pacted perme-
ability.

Pond Embankments,
Sand and reservoir dikes, and
Road fill gravel Topsoil areas levees Irrigation

Poor: CL material; | Unsuitable: Fair: high content |Moderately slow Medium to low High available
high plasticity excessive fines; of lime, permeability; shear strength; water capacity;
index (A-6). fair where under- rapid permeability | medium com- high erosion

lain by sand where underlain pressibility; hazard where
and gravel. by sand and good resistance slope is more
gravel. to piping. than 5 percent.

Good.- e Poor to unsuitable: | Fair: gravel. ... Moderately rapid Medium perme- Moderately high

excessive fines. permeability; ability when available water
slope is as steep compacted; fair to capacity; moder-
as 15 percent. good compaction ate to high erosion
characteristics; hazard where
slight compressi- slope is more
bility; medium than 3 percent.
susceptibility
to piping.

Poor: CL material; | Unsuitable: Poor: gravelly; Very shallow; Bedrock within a Low available water
high plasticity excessive fines; bedrock at a gravelly. depth of 20 capacity; bedrock
index (A-6). bedrock at a depth of less inches; medium within a depth of

depth of less than 20 inches. shear strength; 20 inches;
than 20 inches. low susceptibility gravelly.
to piping.
Poor: high shrink- |Unsuitable: Poor: gravelly; Slow permeability; | Low to medium Moderate available

water capacity;
generally steep
slope.

Variable texture;

variable perme-
ability; low to
high available
water capacity;
moderately steep
slope.

High available water

capacity; slope
generally is 2 to
25 percent;
erosion hazard.
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TABLE 6.—Engineering
Degree and kind of limitation for—
Soil series and
map symbols Septic tank Shallow Dwellings without Sanitary landfill 1 Local roads
absorption fields excavations basements (trench method) and streets
Barkerville: BmF, Severe: bedrock at | Severe: bedrock at |Moderate: bedrock | Severe: bedrock at |Moderate if slope is
BnD, BoF. a depth of 20 to a depth of 20 to at a depth of a depth of 20 to 0 to 15 percent;
40 inches. 40 inches. 20 to 40 inches; 40 inches; slope bedrock at a
slope is 15 per- is more than 25 depth of 20 to
cent; severe if percent in places. 40 inches; severe
slope is more than if slope is more
15 percent. than 15 percent.
Boysag.......coovvieeeeennnn ] Severe: slow per- |Severe: bedrock at |Severe: bedrock at | Severe: bedrock at |[Severe: bedrock at
Mapped only in meability; bed- a depth of 20 a depth of 20 a depth of 20 a depth of 20
complex with rock at a depth inches or less; inches or less; inches or less; inches or less; CL
Puvnev soils. of 20 inches or clay. high shrink-swell clay. material has high
less. potential. plasticity index.
Bridge: BrD........_| Severe: bedrock at | Severe: bedrock at |Moderate: bedrock | Severe: bedrock at |Moderate: bedrock
a depth of 20 to a depth of 20 at a depth of a depth of 20 to at a depth of 20
38 inches. to 38 inches. 20 to 38 inches; 38 inches. 38 inches; CL
CL material; material; severe
severe if slope is if slope is more
more than 15 than 15 percent.
percent.
Brolliar: BsC, BsD....| Severe: slow per- |Severe: clay tex- Severe: CH mate- | Severe: clay tex- Severe: CH mate-
meability; slope. ture; bedrock at rial; high shrink- ture; bedrock at rial; high shrink-
a depth of 24 to swell potential; a depth of 24 to swell potential.
40 inches. slope. 40 inches.
*Cabezon: CaD, Severe: Dbedrock at | Severe: bedrock at |Severe: bedrock at | Severe: bedrock at |Severe: bedrock at
CbC, CdC, CeE. a depth of less a depth of less a depth of less a depth of less a depth of less
For Springerville| than 20 inches; than 20 inches. than 20 inches. than 20 inches. than 20 inches;
part of CaD permeability. stony and cobbly.
and CbC, see
Springerville
series; for
Thunderbird
part of CdC,
see Thunder-
bird series.
*Cave: CgC, CID Severe: indurated |Moderate: gravel; |Slight if slope is Severe: hardpan Slight if slope is
For Continental pan at a depth slope is 0 to 15 0 to 8 percent, at a depth of 20 0 to 8 percent;
part of CID, of less than percent. moderate if 8 inches or less. moderate if 8
see Continental 20 inches. to 15. to 15.
series.
*¥Cellar: CmD, CnC, | Severe: bedrock at | Severe: bedrock at |Severe: bedrock at | Severe: bedrock at |Severe: bedrock at
CnF, CoD, CrF. a depth of 4 to a depth of 4 to a depth of 4 to 15 a depth of 4 to a depth of 4 to
For Chiricahua 16 inches; slope is 15 inches; slope is inches; slope is 15 inches; slope is 15 inches; slope
part of CoD, as much as 60 as much as 60 as much as 60 as much as 60 is as much as 60
see Chiricahua percent. percent. percent. percent. percent; stony
series. and cobbly in
places.
Chiricahua........_._. Severe: slow per- |Severe: bedrock at |Moderate if slope is | Severe: bedrock at |Severe: CL mate-

Mapped only in
complex with
Cellar soils.

meability; bedrock
at a depth of

20 to 80 inches;
slope is as much
as 30 percent.

at a depth of 20
to 30 inches;
clay subsoil.

8 to 15 percent;
CL material;
severe if slope is
more than 15
percent.

a depth of 20 to
30 inches; clay
subsoil.

rial has high
plasticity index;
slope is as much
as 30 percent;
bedrock at a
depth of 20 to
30 inches.
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Suitability as a source of—

Soil features affecting—

has high plasticity
index; high shrink-
swell potential.

Poor: CL material
has high plasticity
index; severe if
slope is more than
25 percent.

Poor: CH mate-
rial; high shrink-
swell potential.

Poor CH material;
moderate shrink-
swell potential;
slope is as much
as 50 percent.

Slight: slope is as
much as 15 per-
cent,

Poor: bedrock at
a depth of 4 to
15 inches; slope
is a8 much as
60 percent.

Poor: limited
material; CL
material has high
plasticity index.

excessive fines.

Unsuitable:
excessive fines.

Unsuitable:
excessive fines;
clay.

Unsuitable:
excessive fines;
clay at a depth
of 1 inch.

Poor: 20 inches
or less depth
to hardpan.

Unsuitable: bed-
rock at a depth of
4 to 15 inches.

Unsuitable:
excessive fines;
limited material.

depth of 5 inches;
gravelly in places.

Poor: gravel;
limited material.

Poor: stony; some
slopes are more
than 15 percent.

Poor: stony and
cobbly; clay.

Poor: gravelly
material; hard-
pan at a depth of
20 inches or less.

Poor: gravelly or
very gravelly;
bedrock at a
depth of 4 to
15 inches.

Poor: gravelly;
clay at a depth
of § inches.

of less than 20
inches; slope is
0 to b percent.

Bedrock at a depth
of 20 to 38 inches;
slope is more than
8 percent.

Stony surface layer;
slowly permeable;
bedrock at a depth
of 24 to 40 inches;
slope is 0 to 30
percent.

Very shallow and
shallow soil; slope
is as much as 50
percent; stony
and cobbly.

Hardpan at a depth
of 20 inches or
less; gravelly
material.

Bedrock at a depth
of 4 to 15 inches;
gravelly or very
gravelly; stony,
cobbly, or rocky;
slope is as much
as 60 percent.

Bedrock at a depth
of 20 to 30 inches;
slow permeability;
slope is as much
as 30 percent.

of less than 20
inches; clay at a
depth of 5 inches;
low shear
strength.

Medium to low
shear strength;
low permeability
when compacted;
fair to good
compaction
characteristics.

Low shear strength;
poor compaction
characteristics;
high compressi-
bility.

Very shallow and
shallow soil; stony
and cobbly; slope
is as much as 50
percent; low
shear strength.

Medium shear
strength; hardpan
at a depth of 20
inches or less; fair
compaction
characteristics;
moderate perme-
ability when
compacted.

Limited material;
slope is as much
as 60 percent;
gravelly, cobbly,
and stony.

Clay subsoil; bed-
rock at a depth of
20 to 30 inches;
slope is as much
as 30 percent;
very stony in
places.

Pond Embankments,
Sand and reservoir dikes, and
Road fill gravel Topsoil areas levees Irrigation
Good if slope is Poor: excessive Poor: gravel; slope | Moderately rapid Medium to high Low available water
0 to 16 percent, fines. is more than 15 permeability; shear strength; capacity; slope is
moderate if 15 to percent. slope is 5 to 50 fair compaction b to 50 percent;
25, severe if more percent; bedrock characteristics; bedrock at a depth
than 25. at a depth of medium compacted | of 20 to 40 inches;
20 to 40 inches. permeability. gravel.
Poor: CL material {Unsuitable: Poor: clay ata Bedrock at a depth | Bedrock at a depth |Low available water

capacity; bedrock
at a depth of less
than 20 inches.

High available water
capacity; slope is
2 to 30 percent.

High available
water capacity;
clay in subsoil.

Low available
water capacity;
stony and cobbly;
clay at a depth of
1 inch; slope is as
much as 50
percent,

Low available
water capacity;
gravelly or cobbly
in places; slope is
as much as 15
percent; highly
calcareous.

Low available
water capacity;
very shallow soil;
gravelly, cobbly,
stony, and rocky.

Low available
water capacity;
clay subsoil; slope
is as much as
30 percent; very
stony in places.
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*Continental: CsC, | Slight if slope is Severe: clay sub- | Moderate if slope Slight if slope is Moderate: SC or
CtD, CuC, CvB, 0 to 8 percent; soil; very gravelly is 0 to 15 percent; 0 to 15 percent, CL material;
cwD. moderately rapid below a depth of moderate shrink- moderate if 15 to excessive fines;
For Cave part of permeability 27 inches; slope swell potential; 25, severe if more severe if plasticity
CtD, see Cave below a depth of is as much as severe if slope is than 25, index is high and
series; for 27 inches; moder- 30 percent in more than 15 slopes exceed
Whitlock part ate if slope is 8 places. percent. 15 percent.
of CuC, see to 15 percent;
Whitlock severe if more
series; Loamy than 16.
alluvial land
part of CvB
is too variable
for valid inter-
pretations.
Cordes: CX oo, Severe: flood Severe: loamy Severe: flood Severe: flood Severe: flood
hazard. sand at a depth hazard. hazard. hazard.
of 30 to 60 inches;
gravelly; flood
hazard.
Cordes, red variant: | Severe: flood Severe: loamy Severe: flood Severe: flood Severe: flood
Cy. hazard. sand at a depth hazard. hazard. hazard.
of 30 to 60 inches;
gravelly; flood
hazard.
*Cross: CzCooooo . Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock at |Severe: bedrock at
For Cabezon a depth of 8 to a depth of 8 to a depth of 8 to at a depth of 8 to at a depth of 8 to
part, see 20 inches. 20 inches. 20 inches. 20 inches. 20 inches.
Cabezon
series; for
Apache part,
see Apache
series.

Dandrea: DaF______. Severe: slow per- | Severe: bedrock at | Severe: slope is 15 | Severe: bedrock at |Severe: slope is
meability; slope a depth of 15 to 60 percent; a depth of 16 to 15 to 60 percent;
is 15 to 60 to 40 inches; bedrock at a depth 40 inches. bedrock at a depth
percent. slope is 15 to 60 of 15 to 40 inches. of 15 to 40 inches.

percent.

Dye: DgC, DrC.......... Severe: bedrock at | Severe: bedrock at | Severe: bedrock at | Severe: bedrock Severe: bedrock at
a depth of 12 to a depth of 12 a depth of 12 to at a depth of 12 a depth of 12 to
20 inches. to 20 inches. 20 inches. to 20 inches. 20 inches.

*Faraway: FaC, Severe: bedrock Severe: bedrock at | Severe: bedrock at | Severe: bedrock at |Severe: bedrock at

FIE, FIF. at a depth of b to a depth of 5 to a depth of 5 to a depth of b to a depth of 5 to 16
For Luzena part 16 inches; slope 16 inches; 15 inches; slope 16 inches; slope is inches; slope is as
of FIE and is as much as gravelly, cobbly, is as much as 60 as much as 60 much as 60 per-
FIF, see 60 percent. and stony. percent; gravelly, percent; gravelly, cent; gravelly,
Luzena series. cobbly, and stony. cobbly, and stony. cobbly, and stony.
Gaddes: GdD....._....._| Severe: slow per- | Severe: gravelly Slight if slope is Severe: bedrock at |Moderate if slope is

meability; bed-
rock at a depth of
20 to 40 inches.

and very gravelly
material.

0 to 8 percent,
moderate if 8 to
15, severe if more
than 15.

a depth of 20 to
40 inches; slope is
as much as 35
percent.

0 to 16 percent;
fines; bedrock at a
depth of 20 to 40
inches; severe if
slope is more

than 156 percent.
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has excessive fines
(A-6, A-T); severe
if CL material
that has high
plasticity index
and slope is more
than 25 percent.

Poor: CH material
(A-7); bedrock
at a depth of
8 to 20 inches.

Poor: CL material
(A-6 or A-7); high
shrink-swell
potential; slope is
15 to 60 percent.

Poor: CL material
(A-6); 12 to 20
inches thick.

Poor: b to 15
inches thick; slope
is a8 much as 60
percent; cobbly
and stony.

Fair if slope is
0 to 26 percent;
fines; severe if
slope is more
than 25 percent.

depth of 27 inches;
excessive fines;
poor for sand and
gravel below a
depth of 27 inches;
excessive fines.

[|Poor: excessive

fines.

.|Poor: excessive

fines.

Unsuitable:
excessive fines.

Unsuitable:
excessive fines.

Unsuitable:
excessive fines;
12 to 20 inches
thick.

Unsuitable:
excessive fines;
b to 15 inches
thick.

Unsuitable:
excessive fines.

limited material.

Poor: excessive
fines; gravelly and
cobbly; bedrock at
a depth of 8 to
20 inches.

Poor: gravelly
and cobbly mate-
rial; excessive
fines; slope is
15 to 60 percent.

Poor: clayata
depth of 5 inches;
12 to 20 inches
thick.

Poor: gravelly,
cobbly, and stony;
5 to 15 inches
thick; slope is as
much as 60
percent.

Poor: gravel con-
tent; limited
material; slope
is as much as
356 percent,

to a depth of 27
inches; moder-
ately rapid below
27 inches; sand
and gravel at a
depth of 27 inches.

Moderately rapid
permeability;
loamy sand at a
depth of 30 to
60 inches.

Moderately rapid
permeability;
loamy sand at a
depth of 30 to
60 inches.

Bedrock at a depth
of 8 to 20 inches;
gravelly and
cobbly.

Slowly permeable;
gravelly and
cobbly; slope is
15 to 60 percent.

Slowly permeable;
bedrock at a depth
of 12 to 20 inches;
slope is as much
as 15 percent.

Moderate perme-
ability; gravelly,
cobbly, and stony;
bedrock at a depth
of 5 to 15 inches;
slope is as much
as 60 percent.

Slow permeability;
gravelly; bedrock
at a depth of 20
to 40 inches; slope
is as much as 35
percent.

a depth of 27
inches; poor
compaction
characteristies;
sand and gravel
below a depth of
27 inches; medium
to low shear
strength; moder-
ate susceptibility
to piping.

Medium shear
strength; loamy
sand at a depth
of 30 to 60 inches;
high susceptibility
to piping.

Medium shear
strength; loamy
sand at a depth of
30 to 60 inches;
high susceptibility
to piping.

Low shear strength;
poor compaction
characteristics;
bedrock at a depth
of 8 to 20 inches.

Low shear strength;
high shrink-swell
potential; poor
compaction
characteristics.

Medium to low
shear strength;
fair compaction
characteristics;
12 to 20 inches
thick; impervious
when compacted.

Medium to high
shear strength;
fair compaction
characteristics;

5 to 15 inches deep
to bedrock.

Medium shear
strength; fair
compaction
characteristics;
low susceptibility
to piping.

Pond Embankments,
Sand and reservoir dikes, and ) .
Road fill gravel Topsoil areas levees Irrigation
Fair: SC material |Unsuitable to a Poor: gravel; Slow permeability Clayey material to High available

water capacity
and slow perme-
ability above a
depth of 18 inches;
gently sloping to
steep.

Low to moderate
available water
capacity; moder-
ately rapid per-
meability.

Low to moderate
available water
capacity; moder-
ately rapid per-
meability.

Low available
water capacity;
gravelly and
cobbly; bedrock
at a depth of
8 to 20 inches;
slope is as much
as 15 percent.

Moderately high
available water
capacity; slope
is 15 to 60 per-
cent; high hazard
of erosion.

Low available
water capacity;
clayey subsoil;
12 to 20 inches
deep to bedrock;
slope is as much
as 15 percent.

Low available
water capacity;
gravelly, cobbly,
and stony; slope
is as much as
60 percent.

Moderate available
water capacity;
slope is as much
as 35 percent.
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Gila: GO ] Moderate: moder- |Slight..... . Moderate: SM and |Slight.......... ... |Moderate: SM and
ate permeability. ML material. ML material;
(A-4).
*Graham: GrB, Severe: 8 to 20 Severe: bedrock at |Severe: bedrock at |Severe: bedrock at |Severe: bedrock at
GsE. inches deep to a depth of 8 to a depth of 8 to 20 a depth of 8 to a depth of 8 to 20
For Rimrock rock; slope is as 20 inches; slope inches; slope is as 20 inches; slope inches; slope is
part of GrB, much as 45 per- is as much as much as 45 per- is as much as 45 as much as 45
see Rimrock cent. 45 percent. cent; stony or percent; stony percent; high
series. cobbly in places. or cobbly in shrink-swell
places. potential; A-7
material.
Hogg: HgB, HgD..___. Severe: slow per- |Severe: clay ata Severe: high Severe: bedrock at [Severe: high

House Mountain:
HmE.

Jacks: JaC, JaD......_._|

Latene: La, lc. ...

Lehmans: Le, Lh____

meability; slope
is as much as 30
percent; bedrock
at a depth of

20 to 60 inches.

Severe: bedrock at
a depth of 4 to
20 inches; slope

is 15 to 40 percent.

Severe: slow per-
meability; bed-
rock at a depth
of 20 to 50 inches;
slope is 3 to 30
percent.

Slight to moderate:
moderate per-
meability.

Severe: bedrock at
a depth of 10 to
20 inches; slope
is 8 to 60
percent.

depth of 6 inches;
bedrock at a
depth of 20 to 60
inches.

Severe: bedrock at
a depth of 4 to
20 inches; slope is
15 to 40 percent.

Severe: clay sub-
soil; bedrock at
a depth of 20 to
50 inches; slope
is 3 to 30
percent.

Severe: bedrock at
a depth of 10 to
20 inches; slope
is 8 to 60 percent.

shrink-swell
potential; slope
is as much as
30 percent.

Severe: bedrock at
a depth of 4 to
20 inches; slope
is 15 to 40
percent.

Moderate: bedrock
at a depth of
20 to 50 inches;
CL material;
slope is 3 to 16
percent; severe if
slope is more
than 15 percent.

Moderate: ML or
CL material.

Severe: bedrock at
a depth of 10 to
20 inches; slope
is 8 to 60 percent.

a depth of 20 to
60 inches; clayey;
slope is as much
as 30 percent.

Severe: bedrock at
a depth of 4 to
20 inches; slope
is 15 to 40
percent.

Severe: bedrock at
a depth of 20 to
50 inches; clay
subsoil; slope is
3 to 30 percent.

Slight oo,

Severe: bedrock at
a depth of 10 to
20 inches; slope
is 8 to 60 percent.

shrink-swell
potential; CL
material has high
plasticity

index (A-6).

Severe: bedrock at
a depth of 4 to
20 inches; slope is
15 to 40 percent.

Moderate: A-6
material; slope is
0 to 15 percent;
bedrock at a
depth of 20 to
50 inches; severe
if slope is more
than 16 percent.

Moderate: some
A-4 material.

Severe: bedrock at
a depth of 10
to 20 inches;
slope is 8 to 60
percent;
A-T material.
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(A-T7); limited
depth; stony or
cobbly in places;
slope is as much
as 45 percent.

Poor: CL material
has high plasticity
index (A-6).

Poor: bedrock at
a depth of 4 to
20 inches;

A-4 material.

Fair: A-6 mate-
rial; slope is 0 to
25 percent; mod-
erate shrink-swell
potential; severe
if slope is more
than 25 percent.

Fair: A-4 mate-
rial.
Poor: A-7 mate-

rial; 10 to 20
inches thick.

excessive fines.

Unsuitable:
excessive fines.

Unsuitable:
excessive fines.

Unsuitable:
excessive fines.

Unsuitable:
excessive fines.

Unsuitable:
excessive fines;

limited material.

material; cobbly
and stony in
places; slope

is as much as

45 percent.

Poor: clayata
depth of 6 inches.

Poor: gravelly,
cobbly, or stony;
slope is 15 to
40 percent.

Poor: clayata
depth of § inches;
cobbly and stony
in places; slope
is ag much as

30 percent.
Poor: gravel _________
Poor: clayey mate-

rial; limited
material.

8 to 20 inches
deep to bedrock;
slope is as much
as 45 percent.

Slow permeability;
bedrock at a
depth of 20 to 60
inches; slope is
as much as 30
percent.

Moderate perme-
ability; bedrock
at a depth of 4
to 20 inches;
slope is 15 to 40
percent.

Slow permeability:
cobbly or stony
in places; slope

Moderate perme-
ability; gravelly
sandy loam at a
depth of 48
inches.

Slow permeability;
stony in places;
10 to 20 inches

is 3 to 30 percent.

depth to bedrock.

poor compaction
characteristics;

high compressi-
bility.

Low shear strength;
clayey material;
high volume
change; poor
compaction
characteristics.

Fair compaction
characteristics;
subject to piping;
medium shear
strength.

Low shear strength;
low permeability;
cobbly and stony
in places.

Medium shear
strength; fair
compaction
characteristics;
high susceptibility
to piping.

Clayey material;
limited material;
stony in places;
low shear
strength.

Pond Embankments,
Sand and reservoir dikes, and
Road fill gravel Topsoil areas levees Irrigation
Fair: ML and Unsuitable: Good_._ ] | Moderate perme- - Fair compaction High available
SM material; excessive fines. ability; slope characteristics; water capacity;
(A-4). is as much as moderate to low deep effective
0 to b5 percent. compacted per- rooting depth;
meability; moderate intake
medium shear and permeability
strength; high rates.
susceptibility
to piping.
Poor: CH material | Unsuitable: Poor: clayey Slow permeability; | Low shear strength; | Moderately low

water capacity;
bedrock at a
depth of 8 to 20
inches; cobbly
and stony in
places; slope is
as much as 45
percent.

Moderate to high
available water
capacity; clay at
a depth of 6
inches; slope is
as much as
30 percent.

Moderately low
available water
capacity; slope is
15 to 40 percent;
bedrock at a depth
of 4 to 20 inches;
gravelly, cobbly,
or stony in places.

Moderate available
water capacity;
slope is 3 to 30
percent; cobbly
or stony in places.

High available
water capacity
above a depth of
43 inches; deep
effective rooting
depth; high con-
tent of calcium
carbonate; moder-
ate permeability.

Low available
water capacity;
10 to 20 inches
depth to bedrock;
slope is 8 to 60
percent,
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*Lonti: LkD, LIC, Severe: slow Severe: clayey and | Moderate if slope Severe: clayey and |Moderate to high
LID, LmB, LnC, permeability. gravelly material. is 0 to 15 percent; gravelly material, shrink-swell po-
LnF, LoD, LpB, LD, high to moderate tential; A-2
LsC, LiB, LuC, LvE. shrink-swell material below a
For Abra part of potential. depth of 28 inches.
LpB and LrD,
see Abra
series; for
Pastura part
of LsC, see
Pastura series;
for Cordes
part of LtB, see
Cordes series;
for Wineg part
of LuC, see
Wineg series;
for Rock land
part of LVE,
see Rock land.
Luzena: LwD, LxD.... Severe: bedrock at |Severe: bedrock at | Severe: bedrock at | Severe: bedrock at |Severe: bedrock at
a depth of 7 to a depth of 7 to at a depth of a depth of 7 to a depth of 7 to
20 inches; slope is 20 inches; slope is 7 to 20 inches; 20 inches; slope is 20 inches; slope is
0 to 60 percent. 0 to 60 percent. slope is 0 to 60 0 to 60 percent. 0 to 60 percent;
percent. A-T material.
Lynx: Ly Ly2. ] Severe: moderately | Severe: subject Severe: subject Severe: subject Severe: subject to
slow permeability; to flooding. to flooding. to flooding. flooding; A-6
subject to flooding. material has high
plasticity index.
Lynx, wet variant: Severe: moderately | Severe: subject to | Severe: subject to | Severe: subject Severe: subject to
Lz. slow permeability; flooding; seasonal flooding; seasonal to flooding; flooding; A-6
high water table seasonal high material;

*Mirabal:
MbF, MdF.
For Dandrea
part of MdF,
see Dandrea
series.

MbC,

*Moano: MgD,
MkF, MoD, MrC.
For Lynx part
of MrC, see
Lynx series.

seasonal high
water table at a
depth of 2 to 3
feet; subject to
flooding.

Severe: Dbedrock at
a depth of 10 to
30 inches.

Severe: bedrock at
a depth of 6 to
20 inches.

high water table
at a depth of
2 to 3 feet.

Severe: bedrock at
a depth of 10 to
30 inches.

Severe: bedrock at
a depth of 6 to
20 inches.

at a depth of
2 to 3 feet.

Moderate to severe:
bedrock at a depth
of 10 to 30 inches;
slope is 5 to 60
percent.

Severe: bedrock at
a depth of 6 to
20 inches.

water table at
a depth of
2 to 3 feet.

Severe: bed-
rock at a depth
of 10 to 30
inches.

Severe: bed-
rock at a depth
of 6 to 20 inches.

seasonal high
water table
at a depth of
2 to 3 feet.

Moderate to severe:
bedrock at a depth
of 10 to 30 inches;
slope is § to 60
percent.

Severe: bedrock
at a depth of
6 to 20 inches.
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erate shrink-swell
potential; A-2
material below a
depth of 28
inches.

Poor: limited
material; high
shrink-swell po-
tential; slope is
0 to 60 percent;
A-T7 material.

Poor: A-6 mate-
rial has high
plasticity index.

Poor: A-6
material has
high plasticity
index; somewhat
poorly drained.

Poor: limited
material; bedrock
at a depth of 10
to 30 inches.

Poor: bedrock
at a depth of 6 to
20 inches; rocky
or extremely
rocky in places.

excessive fines,

Unsuitable:
excessive fines;
limited material.

Unsuitable:
excessive fines.

Unsuitable:
excessive fines;
high seasonal
water table at a
depth of 2 to 3
feet.

Unsuitable:
excessive fines.

Unsuitable: bed-
rock at a depth of
6 to 20 inches.

content; gravelly.

Poor: gravelly,
clayey material;
limited material;
slope is 0 to 60
percent.

Fair: clay loam
material.

Fair: clay loam
material; seasonal
high water table
at a depth of
2 to 3 feet.

Poor: gravelly to
very gravelly;
very stony in
places; slope
is b to 60
percent.

Poor: gravelly or
very gravelly;
stony and rocky;
limited material.

gravelly; slope is
0 to 60 percent.

Slow permeability;
bedrock at a depth
of 7 to 20 inches;
cobbly and stony
in places; slope is
0 to 60 percent.

Moderately slow
permeability.

Moderately slow
permeability;
seasonal high
water table at a
depth of 2 to 3
feet.

Moderately rapid
permeability;
gravelly and very
gravelly or stony;
bedrock at a
depth of 10 to
30 inches.

Moderate perme-
ability; rocky or
very rocky in
places; slope is
0 to 30 percent.

shear strength;
fair to good com-
paction charac-
teristics; gravelly.

Low shear strength;
high compressi-
bility; limited
material; cobbly
and stony in
places.

Low shear strength;
fair compaction
characteristics;
medium com-
pressibility.

Low shear strength;
fair compaction
characteristics;
medium com-
pressibility.

High shear
strength; mod-
erate compacted
permeability;
high susceptibility
to piping.

Limited material;
stony or rocky
in places; me-
dium shear
strength; high
susceptibility
to piping.

Pond Embankments,
Sand and reservoir dikes, and o
Road fill gravel Topsoil areas levees Irrigation
Fair: high to mod- | Unsuitable: Poor: high clay Slow permeability; |Medium to high High available

water capacity;
slope is 0 to 60
percent; slow
permeability;
gravelly.

Low available
water capacity;
slope is 0 to 60
percent.

Moderately high
available water
capacity; moder-
ately slow per-
meability;
subject to
occasional
flooding.

Moderately high
available water
capacity; mod-
erately slow
permeability;
subject to oc-
casional flooding;
seasonal high
water table at a
depth of 2 to 3
feet.

Low available
water capacity;
bedrock at a depth
of 10 to 30
inches gravelly,
very gravelly or
stony; slope is
5 to 60 percent.

Low available water
capacity; bedrock
at a depth of 6 to
20 inches; slope
is 0 to 30 percent;
or very gravelly,
stony, and rocky.
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Moenkopie: MsB_...__. Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock

at a depth of at a depth of at a depth of at a depth of 3 at a depth of
3 to 14 inches. 3 to 14 inches. 3 to 14 inches. to 14 inches. 3 to 14 inches.
Mohave: Mt .| Severe: moderately {Moderate: clay Moderate: mod- Moderate: clay Moderate: mod-
slow perme- loam; severe erate shrink-swell loam subsoil and erate shrink-swell
ability; slight where gravelly potential; CL gravelly loamy potential; A-6
where gravelly loamy sand is material. sand substrata. material.
loamy sand is within a depth of
within a depth of 30 inches.
30 inches.
Palma: PaB Slight Slight Slight Slight Slight
Palos Verdes: PcE....] Slight if slope is Moderate: grav- Slight if slope is Slight if slope is Slight if slope is
0 to 8 percent, elly; severe if 0 to 8 percent, 0 to B percent, 0 to 8 percent,
moderate if 8 to slope is more moderate if 8 to moderate if 15 to moderate if 8 to
15, severe if than 15 percent. 15, severe if 25, severe if 15, severe if
more than 15. more than 15. more than 25. more than 15.
*Partri: Pd, Pe, Pf._.] Severe: slow Severe: clay sub- Severe: high to Moderate: clay Severe: high
For Abra part permeability. soil; gravel moderate shrink- loam and gravelly shrink-swell
of Pf, see Abra and cobbles in swell potential. clay loam to a potential; A-6
series. substratum. depth of 60 and A-7 material.
inches or more.

*Pastura: PgB, Severe: 8to 20 Severe: hardpan Severe: hardpan Severe: hardpan Moderate: hard-
PhD, PIB, PmB, inches depth to at a depth of at a depth of 8 to at a depth of pan at a depth of
PnB. hardpan; slope 8 to 20 inches. 20 inches; slope 8 to 20 inches; 8 to 20 inches;

For Poley part is as much as is as much as slope is as much severe if slope is
of PIB, see 30 percent. 30 percent. as 30 percent. more than 16
Poley series; percent.
for Lynx part
of PmB, see
Lynx series;
for Rune part
of PnB, see
Rune series.

*Poley: Po, Ppoo .| Moderate: mod- Severe: clayey Severe: high Severe: clayey Moderate below a

For Partri part of erate perme- subsoil; cobbly shrink-swell subsoil; cobbly or depth of 24
Pp, see Patri ability below a substratum. potential. marly sub- inches; A-2
series depth of 24 stratum. material; severe

inches. if A-T7 material;

high shrink-swell
potential.
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at a depth of
3 to 14 inches.

Moderate: mod-
erate shrink-swell
potential; A-6
material.

Fair: A-2or
A-4 material.

Good below a depth
of 8 inches;
A-1 material.

Poor: A-6 and
A-T7 material;
clayey.

Poor: hardpan at
a depth of 8 to
20 inches; slope
is as much as
30 percent.

Poor: clayey sub-
soil; high shrink-
swell potential
above a depth of
24 inches; good
to fair below a
depth of 24
inches; A-2
material.

material; bedrock
at a depth of
3 to 14 inches.

Unsuitable:
excessive fines.

Poor:
excessive fines.

Poor: fines in sand
and gravel layer.

Unsuitable:
excessive fines.

Unsuitable:
limited material;
excessive fines,

Unsuitable: clayey
subsoil; cobbly
and marly sub-
stratum.

material; gravelly
or rocky in places.

Moderate: clay
loam at a depth
of 11 inches.

Goodemm

Poor: gravel .. __

Poor: limited
material.

Poor: gravelly;

limited material.

Poor: gravelly;
limited material;
clay at a depth
of 6 inches.

ability; limited
depth; gravelly or
rocky in places.

Moderately slow
permeability.

Moderately rapid
permeability.

Moderate perme-
ability; slope is
5 to 40 percent.

Slow permeability;
gravelly and
cobbly material
below a depth of
28 inches.

Moderate perme-
ability; hardpan
at a depth of 8 to
20 inches;
gravelly material.

Slow permeability;
cobbly and marly
at a depth of
24 inches.

gravelly or rocky
in places; medium
shear strength;
extremely high
susceptibility

to piping.

Medium shear
strength; fair

compaction charac-

teristics; low
permeability
when compacted.

Medium shear
strength; good
compaction char-
acteristics;
extremely high
susceptibility
to piping.

High shear
strength; mod-
erate piping
hazard; medium
permeability.

Clayey material
above a depth of
28 inches; fair
compaction char-
acteristics;
medium shear
strength below a
depth of 28
inches.

Limited material;
fair compaction
characteristics;
low shear
strength.

Clayey material
above a depth of
24 inches; fair
compaction char-
acteristics; low
shear strength;
gravelly material
below a depth of
24 inches; high
shear strength;
good compaction
characteristics.

Pond Embankments,
Sand and reservoir dikes, and
Road fill gravel Topsoil areas levees Irrigation
Poor: bedrock Unsuitable: limited |Poor: limited Moderate perme- Limited material; Low available water

capacity; bedrock
at a depth of 3 to
14 inches; slope is
0 to 10 percent.

High available
water capacity;
moderately slow
permeability
effective rooting
depth is 50 inches
of more.

Moderately high
available water
capacity; effec-
tive rooting depth
is 60 inches or
more; moderately
rapid
permeability.

Moderate available
water capacity;
somewhat re-
stricted rooting
depth; slope is
5 to 40 percent.

Moderately high
available water
capacity; slow
permeability;
deep effective
rooting depth.

Low available water
capacity; grav-
elly; moderate
permeability;
hardpan at a
depth of 8 to 20
inches.

Slow permeability;
moderately high
available water
capacity; mod-
erately deep
rooting zone.
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TABLE 6.—Engineering

Degree and kind of limitation for—

Soil series and Septic tank Dwellings Sanitary
map symbols absorption Shallow without landfill Local roads
fields excavations basements (trench method) and streets
*Purner: PrC, PsC, | Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock

PsD, PuC, PvD, at a depth of 7 at a depth of at a depth of at a depth of at a depth of
PwD. to 18 inches. 7 to 18 inches. 7 to 18 inches. 7 to 18 inches. 7 to 18 inches.

For Boysag part

of PuC; see

Boysag series;
for Dye part
of PvD, see
Dye series;
for Moen-
kopie part of
PwD, see
Moenkopie
series.

Retriever:

*Rimrock: Rk, Rm,
n.

For Cave part of
Rm, see Cave
series; for
Graham part
of Rn, see
Graham
series,

Rock land: Ro _.._.___|

Rock land, low
rainfall: Rr.

Rough broken land:
Rs.

Sandy and gravelly
alluvial land: Sa.

ReD......___]

Severe: bedrock
at a depth of
b to 18 inches.

Severe: slow
permeability.

Severe: very
shallow over
bedrock.

Severe: very
shallow over
bedrock.

Severe: steep
slope; variable
material.

Severe: slow
permeability;
subject to
flooding.

Severe: subject
to frequent
flooding.

Severe: bedrock
at a depth of
5 to 18 inches.

Severe: clay; bed-
rock at a depth
of 28 to 60 inches;
cobbly and stony
in places.

Severe: very
shallow over
bedrock.

Severe: very
shallow over
bedrock.

Severe: slope is
15 to 60 percent;
variable material.

Severe: clayey
profile; subject
to flooding.

Severe: subject
to frequent
flooding.

Severe: bedrock
at a depth of
5 to 18 inches.

Severe: high
shrink-swell
potential; cobbly
and stony in
places.

Severe: very
shallow over
bedrock.

Severe: very
shallow over
bedrock.

Severe: slope is
15 to 60 percent;

variable material.

Severe: high
shrink-swell
potential; subject
to flooding.

Severe: subject to

frequent flooding.

Severe: bedrock
at a depth of
5 to 18 inches.

Severe: clayey
material; bedrock
at a depth of
28 to 60 inches.

Severe: very
shallow over
bedrock.

Severe: very
shallow over
bedrock.

Severe: slope is
15 to 60 percent;
variable material.

Severe: clayey
profile; subject
to flooding.

Severe: subject to
frequent flooding.

Severe: bedrock
at a depth of
5 to 18 inches.

Severe: high
shrink-swell
potential; cobbly
and stony in
places.

Severe: very shal-
low over bedrock;
rock outcrops
are common.

Severe: very shal-
low over bedrock;
rock outcrops are
common.

Severe: slope is
15 to 60 percent;
variable material.

Severe: A-7 mate-
rial; subject to
flooding.

Severe: subject to
frequent flooding.
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Suitability as a source of—

Soil features affecting—

at a depth of
b to 18 inches.

Poor: clay; cobbly
and stony in
places.

Poor: limited
material; rock
outerops are
common.

Poor: limited
material; rock
outcrops are
common.

Good to poor:

Poor: clayey
material; high
shrink-swell
potential; A-7
material.

Too variable to
rate.

variable material.

limited material;
excessive fines.

Unsuitable:
clay.

Unsuitable:
limited material.

Unsuitable:
limtied material.

Good to unsuitable:
variable material.

Unsuitable: exces-
sive fines; clay.

Too variable to
rate.

cobbly or stony.

Poor: clay; cobbly
and stony in
places.

Poor: limited
material.

Poor: limited
material.

Poor: variable ma-
terial; slope is
15 to 60 percent.

Fair for loam and
clay surface; poor
for clay surface.

Too variable to
rate.

ability; bedrock
at a depth of

5 to 18 inches;
slope is 0 to 30
percent.

Slow permeability;
cobbly and stony
in places.

Very shallow soils;
rock outcrops are
common.

Very shallow soils;
rock outerops are
common.

Highly variable
material; slope is
15 to 60 percent.

Slow permeability._..

Subject to frequent
flooding.

characteristics;
limited material;
gravelly, cobbly,
or stony; medium
to high shear
strength.

Clayey material;
poor compaction
characteristics;
low shear
strength; high
compressibility;
limited material.

Highly variable
material; slope is
15 to 60 percent.

1 Clayey material;

poor compaction
characteristics;
low shear
strength; high
compressibility.

Limited material _____

Limited material ...

Highly variable.... .

Pond Embankments,
Sand and reservoir dikes, and L
Road fill gravel Topsoil areas levees Irrigation
Poor: limited Unsuitable: Poor: gravelly; Moderate perme- Fair compaction Medium available
material. limited material; limited material. ability; bedrock characteristics; water capacity;
excessive fines. at a depth of limited material; moderate perme-
7 to 18 inches. medium suscepti- ability; bedrock
bility to piping; at a depth of
medium shear 7 to 18 inches;
strength. slope is 2 to 30
percent.
Poor: bedrock Unsuitable: Poor: gravelly; Moderate perme- Fair compaction Low available water

capacity; mod-
erate perme-
ability; 5 to 18
inches deep to
bedrock; slope is
0 to 30 percent.

Moderately low to
moderate avail-
able water
capacity; slow
permeability;
cobbly and stony
in places.

Very shallow
material; very
shallow rooting
depth; rock out-
crops are com-
mon; very low
available water
capacity.

Very shallow
material; very
shallow rooting
depth; rock out-
crops are com-
mon; very low
available water
capacity.

Low to high avail-
able water
capacity; slope is
15 to 60 percent;
high erosion
hazard.

High available
water capacity;
slow perme-
ability; deep
effective rooting
depth.

Subject to frequent
overflow.
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Degree and kind of limitation for—
Soil series and Septic tank Dwellings Sanitary
map symbols absorption Shallow without landfill Local roads
fields excavations basements (trench method) and streets
Showlow: ShB... . Severe: slow Severe: clay; Severe: high Severe: clay sub- | Severe: high
permeability. gravelly in places. shrink-swell soil; gravelly in shrink-swell
potential. places. potential; A-7
material.
*Springerville: Severe: slow Severe: clay; Severe: high Severe: clay; Severg: high
SIB, SmB, SnD, permeability. bedrock at a shrink-swell bedrock at a shrink-swell
SpB, StB, SuB. depth of 28 to material. depth of 28 to 70 potential.
For Cabezon 70 inches. inches.
part of SnD,
see Cabezon
series; for
Pastura part
of SpB, see
Pastura
series; for
Thunderbird
part of StB,
see Thunder-
bird series;
for Lonti part
of SuB, see
Lonti series.
*Tajo: TaB, TcC.......| Severe: mod- Moderate: clay Moderate: mod- Severe: hardpan Severe: A-6 ma-
For Springer- erately slow loam subsoil; erate shrink-swell at a depth of 20 terial; high plas-
ville part of permeability; gravelly sub- potential; hard- to 34 inches; ticity; bedrock
of TcC, see hardpan at a stratum; hardpan pan at a depth of bedrock at a at a depth of 20
Springerville depth of 20 to 34 at a depth of 20 to 34 inches. depth of 20 to 65 to 65 inches.
series. inches. 20 to 34 inches. inches.
*Thunderbird: TdC, | Severe: slow per- |Severe: clayey; Severe: high Severe: clay; bed- |Severe: high
TdE, ThC. meability; bed- bedrock at a shrink-swell rock at a depth of shrink-swell
For Cabezon part| rock at a depth depth of 20 to 44 potential; slope 20 to 44 inches; potential; slope
of ThC, see of 20 to 44 inches. inches. is 0 to 40 percent, slope is 0 to 40 is 0 to 40 percent.
Cabezon series. percent.
Tortugas: TIB, Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock
TmD, TnF. at a depth of 6 at a depth of 6 to at a depth of 6 at a depth of 6 to at a depth of 6
to 20 inches; 20 inches; slope to 20 inches; 20 inches; slope to 20 inches;
slope is 0 to 60 is 0 to 60 percent. slope is 0 to 60 is 0 to 60 percent. slope is 0 to 60
percent. percent., percent.
Tours: TO e Severe: moder- Moderate: clay Moderate: mod- Moderate: clay Moderate: mod-
ately slow loam material; erate shrink-swell loam material; erate shrink-swell
permeability. severe where potential; severe severe where sub- potential; A-6
subject to where subject to ject to flooding. material; severe
flooding. flooding. where subject to
frequent flooding.
*Tres Hermanos: Slight o Moderate: gravel- |Slight if slope is Slight ... Slight if slope is
TwC. ly sandy loam 0 to 8 percent; 0 to 8 percent,
For Whitlock at a depth of 15 moderate if moderate if 8 to
part of TwC, inches. 8 to 15. 15.

see Whitlock

series.
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Suitability as a source of—

Soil features affecting—

swell potential.

Poor: limited
material; cobbly
and stony in
places.

Poor: A-6 mate-
rial; plasticity.

Good: A-1or A-2
material.

excessive fines.

Unsuitable:
limited material;
excessive fines,

Unsuitable: clay
loam material;
excessive fines.

Poor: excessive
fine material.

Poor:

Fair:

Poor:

limited material.

limited
material; gravel-
ly, cobbly, or
stony.

clay loam
material.

gravelly_ .|

bedrock at a
depth of 20 to 44
inches; slope is
0 to 40 percent.

Moderate perme-

ability; bedrock
is at a depth of
6 to 20 inches;
slope is 0 to 60
percent.

Moderately slow

permeability.

Moderately slow

permeability.

fair compaction
characteristics;
low shear
strength; medium
compressibility.

Fair compaction

characteristics;
gravelly, cobbly,
or stony; medium
susceptibility to
piping.

Fair compaction

characteristics;
low permeability
when compacted;
low shear
strength.

Good stability and

compaction
characteristices;
moderate perme-
ability; medium
susceptibility to
piping.

Pond Embankments,
Sand and reservoir dikes, and
Road fill gravel Topsoil areas levees Irrigation

Poor: high Unsuitable: clayey |Fair if surface is Slow permeability; | Clayey material; High available
shrink-swell material. gravel free; sandy clay subsoil; poor compaction water capacity;
potential; A-7 loam is 16 inches gravelly in places. characteristics; effective rooting
material. thick; poor if low shear depth is 40 inches

gravel; less than strength; high or more.
8 inches deep compressibility.
to clay.

Poor: A-T7 mate- Unsuitable: Poor: clayey Slow permeability; | Clayey material; Moderately high
rial; high shrink- clayey material. material. high shrink-swell poor compaction available water
swell potential. potential; clayey characteristics; capacity; slow

material. low shear permeability;
strength; medium slope is 0 to 10
compressibility; percent,
limited material.

Poor: A-7 ma- Poor to unsuitable: |Moderate: clay Moderately slow Moderately per- Moderate available
terial; high excessive fines; loam material is permeability; vious; limited water capacity;
plasticity. coarse fragments 14 inches thick. hardpan at a material in moderately slow

(cinders). depth of 20 to 34 places; low shear permeability;
inches. strength above a effective rooting
depth of 28 depth is 20 to 34
inches; hardpan inches.
below a depth
of 28 inches.
Poor: high shrink- | Unsuitable: clay; Poor: clay; Slow permeability; | Clayey material; Slow permeability;

moderately high
available water
capacity; bedrock
at a depth of 20
to 44 inches;
slope is 0 to 40
percent.

Low available water

capacity; effec-
tive rooting depth
is 6 to 20 inches;
slope is 0 to 60
percent; cobbly
or stony.

High available

water capacity;
slow perme-
ability; effective
rooting depth is
50 inches more.

Moderately high

available water
capacity; mod-
erate perme-
ability; effective
rooting depth is
60 inches or more.
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Degree and kind of limitation for—
Soil series and Septic tank Dwellings Sanitary
map symbols absorption Shallow without landfill Local roads
fields excavations basements (trench method) and streets
*Vekol: VM oo Severe: slow Severe: clay Severe: high Severe: clay Severe: high plas-
For Mohave permeability. material; shrink-swell material. ticity; A-7
part of Vm, gravelly strata potential. material.
see Mohave in places.
series.
*Venezia: VnD, Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock Severe: bedrock

VrF, VsC, VIC, VtE.
For Springer-

ville part of
VsC, see
Springerville
series; for
Thunderbird
part of ViC
and VIE, see
Thunderbird
series.

*Waldroup:
For Cabezon
part of WcC,
see Cabezon
series.

*Whitlock: WgC,
WhC.

For Anthony
part of WhC,
see Anthony
series.

Wilcoxson:

*Wineg: Wm, Wn,
Wo, Wp.

For Abra part
of Wn, see
Abra series;
for Lynx part
of Wo, see
Lynx series;
for Poley part
of Wp, see
Poley series.

WIF ]

at a depth of 5 to
16 inches; slope
is 2 to 50 percent.

Slight if slope is
0 to 8 percent,
moderate if 8 to
15, severe if 15 to
30.

Slight if slope is
0 to 8 percent,
moderate if 8 to

Severe: slow per-
meability; steep
slope; bedrock at
a depth of 20 to
48 inches.

Severe: mod-
erately slow
permeability;
slight where
underlain by
sandy loam.

at a depth of 5 to
16 inches; slope
is 2 to b0 percent.

Severe: clayey
subsoil; cinders
in substratum;
slope is 2 to 30
percent.

Slight if slope is
0 to 8 percent,
;r%oderate if 8 to

Severe: steep
slope; bedrock at
a depth of 20 to
48 inches; clayey
material,

at a depth of 5 to
16 inches; slope

is 2 to 50 percent.

Severe: high
shrink-swell
potential above
a depth of 2 feet;
slope is 2 to 30
percent.

Slight if slope is
0 to 8 percent,
moderate if 8 to
15.

Severe: high
shrink-swell
potential; steep
slope.

Moderate: mod-
erate shrink-
swell potential;
slight where
underlain by
sandy loam.

at a depth of 5 to
16 inches; slope
is 2 to 50 percent.

Severe: clayey
subsoil; cinders
in substratum;
slope is 2 to 30
percent,

Severe: clayey
material; steep
slope; bedrock at
a depth of 20 to
48 inches.

Slight; moderate
where underlain
by lake sedi-
ments.

at a depth of 5 to
16 inches; slope
is 2 to 50 percent.

Severe: high
shrink-swell
potential above
a depth of 2 feet;
slope is 2 to 30
percent.

Slight; moderate if
slope is 8 to 16
percent; A-2
material.

Severe: slope is
30 to 60 percent;
A-T material.

Moderate: mod-
erate shrink-swell
potential; A-6
material,

1 Onsite deep studies of the underlying strata, water table, and hazards of aquifer pollution and drainage into ground water need
to be made for landfills deeper than 5 or 6 feet.
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Suitability as a source of—

Soil features affecting—

a depth of b to 16
inches; slope is
2 to b0 percent.

Poor: high shrink-
swell potential;
highly plastic
material above a
depth of 2 feet;
good below 2 feet.

Good: A-2
material.
Poor: high shrink-

swell potential;
slope is 80 to 60
percent; A-7
material.

Good: A-2ma-
terial below a
depth of 15
inches; fair
where underlain
by lake sedi-
ment.

limited material;
bedrock at a
depth of 5 to 16
inches.

Unsuitable: 20 to
60 inches of
gravel (cinders)
in substratum.

excessive fines.

Poor: for sand;
unsuitable where

of gravel locally.

Poor: excessive
fines.

Unsuitable: clayey
material;

underlain by lake
sediment; pockets

stony; limited
material; slope is
2 to 50 percent.

Poor: gravel
(cinders); clay
at a depth of 6
inches.

Fair to poor:
gravel content.

Poor: gravel
slope is 30 to
60 percent.

Poor: clay loam
at a depth of 2
inches; gravelly
below a depth of
8 inches.

ability; bedrock
at a depth of 5 to
16 inches; slope

is 2 to 50 percent.

Slow permeability
above 2 feet;
gravel (cinders)
at a depth of 20
to 60 inches;
slope is 2 to 30
percent.

Moderately rapid
permeability;
slope is 0 to 15
percent.

Slow permeability;
bedrock at a
depth of 20 to 48
inches; slope is
30 to 60 percent.

Moderate perme-
ability to a depth
of 14 inches;
moderately rapid
below a depth of
14 inches except
where underlain
by lake sediment.

strength; limited
material; many
stones and cob-
bles; high sus-
ceptibility to
piping.

Clayey; low shear
strength; poor
compaction
characteristics
from a depth of
20 to 60 inches;
gravel (cinders)
in substratum.

Sandy material;
rapid seepage
rate; difficult to
establish plant
cover; extremely
high suscepti-
bility to piping.

Clayey material;
poor compaction
characteristics;
low to medium
shear strength;
medium to high
compressibility.

Sandy material at
a depth of 14
inches; rapid
seepage rate; low
permeability
where underlain
by lake sediment;
high suscepti-
bility to piping
where underlain
by sandy loam.

Pond Embankments,
Sand and reservoir dikes, and
Road fill gravel Topsoil areas levees Irrigation
Poor: high plas- Unsuitable: Poor: limited Slow permeability; [Clayey material; High available
ticity; A-7 mate- clayey material; material; clayey grave] strata fair compaction water capacity;
rial; high shrink- excessive fines. material. locally; perme- characteristics; slow perme-
swell potential. ability moder- high compressi- ability; effective
ately rapid below bility; low shear rooting depth is
a depth of 33 strength, 60 inches or more.
inches.
Poor: bedrock at Unsuitable: Poor: gravelly and | Moderately perme- |Medium shear Low available

water capacity;
moderate perme-
ability; effective
rooting depth is
5 to 16 inches;
slope is 2 to 50
percent; many
stones and
cobbles.

Moderately high

available water
capacity; slow
permeability;
slope is 2 to 30
percent; effective
rooting depth is
20 to 60 inches.

Moderate available

water capacity;
moderately rapid
permeability;
effective rooting
depth is 60 inches
and more; slope
is 0 to 15 percent.

Moderate available

water capacity;
slow perme-
ability; slope is
30 to 60 percent;
effective rooting
depth is 20 to 48
inches.

Moderately high

available water
capacity; effec-
tive rooting depth
is 60 inches or
more; moderate-
ly slow perme-
ability.
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[Most tests performed by the Arizona Highway Department. An asterisk in the first column indicates that

Moisture density ! Mechanical analysis 2
) Percentage passing sieve
Maximum
Soil name and location Parent Depth dry Optimum
material density | moisture | 3 inch | 2 inch {114 inch |1 inch
Inches Lb per Percent
cu ft
Anthony sandy loam: Granitic 6-49 128 9 |
0.2 mile W. and 0.1 mile S. of NE. corner of sec. 32, T. alluvium.
10 N., R. 6 W. (Modal)
Anthony gravelly sandy loam: Granitic 1-54 129 ¢ 2 I R 100 99
0.3 mile N. and 1.0 mile E. of SW. corner of sec. 33, alluvium.
T. 10 N., R. 5 W. (Non-modal; excess gravel in
soil material)
Arp gravelly clay loam: Schist. 4-16 99 24 100 99 96 92
0.3 mile S. and 0.1 mile E. of NW. corner of sec. 4, T. 16-30 109 20 | .. ] 100 98 96
12 N, R. 1 E. (Modal)
Arp gravelly clay loam: Schist. 5-18 105 20 oo 100 99
0.6 mile W. and 0.3 mile S. of NE. corner of sec. 8, T. 18-34 113 16 L. 100 97 94
12 N, R. 1 E. (Non-modal; less than 0.6 percent
organic carbon in upper 15 inches)
Balon gravelly sandy clay loam: Mixed 7-23 113 16 | 100 99 93
0.4 mile W. and 0.3 mile 8. of NE. corner of sec 5, T.12 alluvium, 36-54 118 14 .. 100 96 90
N, R. 1 E. (Modal) schist,
phyllite,
and granite.
Balon gravelly sandy clay loam: Mixed 7-25 118 13 o] 100 99
0.5 mile 8. and 0.4 mile W. of NL. corner of sec. 10, T. alluvium, 53-80 119 12 oo 100 99 97
13 N., R. 1 E. (Non-modal; excessive amount of schist,
gravel in profile) phyllite,
and granite.
Barkerville cobbly sandy loam: Granite. 0-8 ool e o ]
0.2 mile S. of NE. corner of sec. 5, T.9 N.,, R. 2 W. 3-8 | e e
(Non-modal; slightly shallower to granite) 8-25 | e oo aa
Continental gravelly sandy loam: Granitic 4-29 124 10 |
0.6 mile E. and 200 feet S. of NE. corner of sec. 26, T. alluvium. 20-46 114 14 | e
9 N, R. 6 W. (Non-modal; subsoil coarser textured
than modal)
Gaddes gravelly sandy loam: Granite. 5-24 119 12 100 93 93 92
0.5 mile 8. and 0.12 mile E. of NW. corner of sec. 5, T. 24-36 125 10 95 95 95 95
9 N., R. 2 W. (Modal)
Lonti gravelly loam: Alluvium from 5-22 112 11 | 100 93 86
0.4 mile N. and 0.1 mile W. of SI. corner of sec. 35, T. granite, 29-76 124 i N A 100 99 98
14 N, R. 1 E. (Non-modal; higher chroma and gravel schist, and
content than modal) phyllite.
Lonti gravelly loam: Alluvium from 5-26 109 15 |- 100 99 95
NW see. 3, T. 15 N, R. 4 W. (Modal) grﬁnibe, 45-68 123 9] 100 99 88
schist,
and basalt.
Lynx loam: Mixed 0-144 |._________ 15 o]
Sec. 3, T. 12 N, R. 6 W. (Non-modal) alluvium,
granite,
schist, and
basalt.
*Mirabal gravelly sandy loam: Granite. [ T T A 03 |o e
SEY{ NWl{sec. 9, T. 10 N,, R. 1 W. (Non-modal; low 3-9 | 93 |
gravel content) 0-26 |l 88 | ]
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test data
the tests were performed by the Soil Conservation Service, Soil Survey Laboratory, Riverside, California]
Mechanical analysis 2—Con. Classification
Percentage passing sieve—Con. Percentage smaller than—
Liquid Plasticity
34 inch (34 inch | No. 4 | No. 10 | No. 40 [ No. 200{ 0.05 0.02 0.005 | 0.002 limit index AASHO Unified
4.7 (2.0 (0.42 | (0.074 mm mm mm mm
mm) [ mm) | mm) | mm)
Percent
________ 100 99 90 53 18 15 10 6 27 9| A-2-4(0) SC
vy 99 95 76 38 T 11 7 6 22 4| A-1-b(0) SM
¥¥ 83 79 74 69 62| ... 55 45 34 81 58 | A-7-6(16) CH |
92 79 68 62 43 36 28 18 11 70 44 | A-T-6(4) SC
99 98 97 93 80 69| ______. 50 33 26 48 30 { A-7-6(16) CL
88 86 85 58 38 28| ... 16 8 6 38 15| A-2-6(1) sC
90 86 82 70 46 29 |- 17 11 6 47 28 | A-2-7(3) SC
83 68 56 50 33 19 (... 10 4 3 42 22 1 A-2-7(1) GC
96 88 76 61 37 26 .- .._.__ 15 11 8 54 35| A-2-7(2) SC
95 89 81 68 41 23| oo 13 6 5 43 24 | A-2-7(1) SC
100 92 83 68 37 16 14 10 7 6 SNP NP A-1or A-2 SM
100 97 92 82 52 18 14 10 7 6 NP NP A-2 SM
100 96 89 76 43 15 13 10 6 3 NP NP A-1 or A-2 SM
________________ 100 84 56 43| ... 16 11 9 34 18 | A-6(3) SC
________________ 100 95 73 62 .. 58 28 22 46 30 | A-7-6(14) CL
92 92 88 74 46 27 oo 18 14 14 47 29 | A-2-7(2) SC
95 94 65| ______ 28 1. 6 5 5 33 14| A-2-6(0) SP-SC
83 77 63| __ 46 Ry I 32 26 23 63 44 | A-7-6(6) SC
96 91 86 75 49 23\ .. 14 8 5 29 12 | A-2-6(0) SC
93 91 89 77 54 -3 1 I, 30 27 24 80 60 | A-7-6(7) SC
83 75 70 55 30 16| .. 11 6 6 59 33| A-2-7(0) SC
________________________ 100 L] 1,0 N SO I S 31 15 | A-6(10) CL
90 87 82 76 44 21 18 7 6 5 NP NP A-1 SM
88 86 82 76 46 26 23 17 10 7 NP NP A-2 SM
69 63 57 48 29 22 21 19 14 9 NP NP A-1 GM
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Moisture density! Mechanical analysis 2
. Percentage passing sieve
Maximum
Soil name and location Parent Depth dry Optimum
material density | moisture | 3inch | 2inch |14 inch |1 inch
Inches Lb per Percent
cu ft
*Moano gravelly loam: Schist. 0-9 | oiiaios 100 Lol
0.2 mile W. and 0.3 mile S. of NE. corner of sec. 8, T.
12 N, R. 1 E. (Modal)
Mohave sandy loam: Granitic 4-28 123 1 AU SRS ISR S
0.4 mile W. and 0.3 mile N. of SE. corner of sec. 32, T. alluvium. 39-55 117 14 ]
10 N, R. 6 W. (Modal)
Thunderbird cobbly clay loam: Basalt, and 12-29 85 B3 | o]
NE14 sec. 12, T. 15 N, R. 4 W. (Non-modal; underlain cinders. 40-81 | ool 100 94 91 80
by cinders at a depth of 40 inches)
Thunderbird cobbly clay loam: Basalt and 7-28 95 25 95 95 95 95
NEY sec. 11, T. 15 N., R. 4 W. (Modal) cinders.

1 Baged on AASHO Designation T 99-57, Method A (1).
2 Mechanical analyses according to AASHO Designation:

T 88-57 (1). Results by this procedure may differ somewhat from

results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is
analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that

This information, however, does not eliminate need
for further investigations at sites selected for engi-
neering works, especially works that involve heavy
loads or that require excavations to depths greater than
those shown in the tables, generally depths greater
than 6 feet. Also, inspection of sites, especially the
small ones, is needed because many delineated areas of
a given soil mapping unit may contain small areas of
other kinds of soil that have strongly contrasting prop-
erties and different suitability or limitations for soil
engineering.

Some of the terms used in this soil survey have spe-
cial meaning to soil scientists but are not known to all
engineers. The Glossary defines many of these terms
commonly used in soil science.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(10) used by the SCS engineers, Department of De-
fense, and others, and the AASHO system (1) adopted
by the American Association of State Highway Officials.

The Unified system is used to classify soils according
to those properties that affect use of the soil as a
construction material, as in a dam, or when used as a
foundation material for a structure, such as a building.

In this system soils are classified according to parti-
cle-size distribution, plasticity, liquid limit, and organic-
matter content. Soils are grouped in 15 classes. There
are eight classes of coarse-grained soils. The dominantly
gravelly soils are identified as GW, GP, GM, and GC;
and the dominantly sandy soils are SW, SP, SM, and
SC. There are six classes of fine-grained soils. Those
with low liquid limits are identified as ML, CL, and

OL; and those with high liquid limits are MH, CH, and
OH. There is one class of highly organic soils, identi-
fied as Pt. Soils on the borderline between two classes
are designated by symbols for both classes, for example,
CL-ML.

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system, a soil is placed
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. In group A-1 are gravelly soils
of high bearing strength, or the best soils for subgrade
(foundation). At the other extreme, in group A-7, are
clay soils that have low strength when wet and that are
the poorest soils for subgrade. Where laboratory data
are available to justify a further breakdown, the A-1,
A-2 and A-T7 groups are divided as follows: A-l-a,
A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As
additional refinement, the engineering value of a soil
material can be indicated by a group index number.
Group indexes range from 0 for the best material to
20 or more for the poorest. The AASHO classification
for tested soils, with group index numbers in paren-
theses, is shown in table 7; the estimated classification,
without group index numbers, is given in table 5 for
all soils mapped in the survey area.

USDA texture is determined by the relative propor-
tions of sand, silt, and clay in soil material that is less
than 2.0 millimeters in diameter. “Sand,” “silt,” “clay,”
and some of the other terms used in the USDA textural
classification are defined in the Glossary.

Soil properties significant in engineering

Several estimated soil properties significant in engi-
neering are given in table 5. These estimates are made
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Mechanical analysis 2—Con. Classification
Percentage passing sieve—Con. Percentage smaller than—
Liquid Plasticity
34 inch |34 inch | No. 4 | No. 10 | No. 40 | No. 200| 0.05 0.02 0.005 | 0.002 limit index AASHO Unified
4.7 (2.0 (0.42 | (0.074 mm mm mm mm
mm) mm) mm) mm)
Percent

87 80 70 59 42 30 27 16 9 6 NP NP A-2 SM
________ 100 99 92 70 50 L. 21 14 10 30 13 | A-6(4) CL
100 99 99 91 62 45 L. 26 19 16 43 27 | A-7-6(7) SC
________________ 100 99 95 91 | ... 84 70 61 95 72 | A-7-6(20) CH
67 31 17 12 8 41 3 1 1 52 21| A-2-7(0) GP
95 9 95 92 90 8 L. 72 54 42 73 53 | A-7-6(20) CH

coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the
material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used

in this table are not suitable for naming textural classes of soils.
3 Nonplastie.

for typical soil profiles, by layers sufficiently different
to have different significance for soil engineering. The
estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil
in other counties. Following are explanations of some
of the columns in table 5.

Depth to bedrock or hardpan is distance from the
surface of the soil to the upper surface of the rock
layer or hardpan.

Soil texture is described in the Glossary in the stand-
ard terms used by the Department of Agriculture. These
terms take into account relative percentages of sand,
silt, and clay in soil material that is less than 2 milli-
meters in diameter. “Loam,” for example, is soil mate-
rial that contains 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand. If the soil contains
gravel or other particles coarser than sand, an appro-
priate modifier is added, as for example, “gravelly loamy
sand.” “Sand,” “silt,” “clay,” and some of the other
terms used in USDA textural classification are also
defined in the Glossary.

The depth to a water table was not included in table
5 because the depth is not significant in the management
of most of the soils in the survey area. Lynx, wet vari-
ant, has a seasonal water table at a depth of 2 to 3 feet.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistence of soil mate-
rial. As the moisture content of a clayey soil is increased
fro_m a dry state, the material changes from a semi-
solid to a plastic state. If the moisture content is further
increased, the material changes from a plastic to a
liquid state. The plastic limit is the moisture content
at which the soil material changes from the semisolid
to plastic state; and the liquid limit, from a plastic to

a liquid state. The plasticity index is the numerical
difference between the liquid limit and the plastic
limit. It indicates the range of moisture content within
which a soil material is plastic. Liquid limit and plastic-
ity index are estimated in table 5, but in table 7 the
data on liquid limit and plasticity index are based on
tests of soil samples.

Permeability is that quality of a soil that enables it
to transmit water or air. It is estimated on basis of
those soil characteristics observed in the field, particu-
larly structure and texture. The estimates in table 5 do
not take into account lateral seepage or such transient
soil features as plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as
the difference in the amount of water in the soil at field
capacity and the amount at the wilting point in most
crop plants.

Reaction is the degree of acidity or alkalinity of a
soil, expressed in pH values. The pH value and terms
used to describe soil reaction are explained in the
Glossary.

Shrink-swell potential is the relative change in
volume to be expected of soil material with changes in
moisture content, that is, the extent to which the soil
shrinks as it dries out or swells when it gets wet.
Extent of shrinking and swelling is influenced by the
amount and kind of clay in the soil. Shrinking and
swelling of soils cause much damage to building foun-
dations, roads, and other structures. A high shrink-
swell potential indicates a hazard to maintenance of
structures built in, on, or with materials having this
rating.

Corrosivity, as used in table 5, pertains to potential
goil-induced chemical action that corrodes or weakens
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uncoated steel. Corrosivity for uncoated steel is closely
related to the physical, chemical, and biological charac-
teristics of the soil. A corrosivity rating of low means
that there is a low probability of soil-induced corrosion
damage. A rating of high means that there is a high
probability of damage, so that protective measures
should be used to avoid or minimize damage.

Engineering interpretations

The estimated interpretations in table 6 are based
on the engineering properties of soils shown in table 5,
on test data for soils in this survey area and others
nearby or adjoining, and on the experience of engineers
and soil scientists with the soils of Yavapai County,
Western part. In table 6, ratings are used to summarize
limitations or the suitability of the soils for all listed
purposes other than for pond reservoir areas, embank-
ments, dikes and levees, and irrigation. For these partic-
ular uses, table 6 lists those soil features not to be
overlooked in planning, installation, and maintenance.

Soil limitations are indicated by the ratings slight,
moderate, and severe. Slight means soil properties
generally favorable for the rated use, or in other words,
limitations that are minor and easily overcome. Mod-
erate means that some soil properties are unfavorable
but can be overcome or modified by special planning and
design. Severe means soil properties so unfavorable
and so difficult or expensive to correct or overcome as
to require major soil reclamation, special designs, or
intensive maintenance.

Soil suitability is rated by the terms good, fair, and
poor, which have, respectively, meanings approximately
parallel to the terms slight, moderate, and severe.

Following are explanations of some of the columns in
table 6.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from
a septic tank into natural soil. The soil material from a
depth of 18 inches to 6 feet is evaluated. The soil
properties considered are those that affect both absorp-
tion of effluent and construction and operation of the
system. Properties that affect absorption are perme-
ability, depth to water table or rock, and susceptibility
to flooding. Slope is a soil property that affects difficulty
of layout and construction and also the risk of soil
erosion, lateral seepage, and downslope flow of effluent.
Large rocks or boulders increase construction costs.

Limitations for shallow excavations are determined
mainly by soil slope, depth to bedrock, and soil texture.

Dwellings without basements, as rated in table 6, are
not more than three stories high and are supported by
foundation footings placed in undisturbed soil. The
features that affect the rating of a soil for dwellings
are those that relate to capacity to support load and
resist settlement under load, and those that relate
to ease of excavation. Soil properties that affect ca-
pacity to support load are wetness, susceptibility to
flooding, texture, and shrink-swell potential. Those
that affect excavation are wetness, slope, depth to
bedrock, and content of stones and rocks.

Limitations for sanitary landfill (trench method)
are determined mainly by permeability rate, hazard
of flooding, depth to bedrock, and soil texture.
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Local roads and streets, as rated in table 6, have
an all-weather surface expected to carry automobile
traffic all year. They have a subgrade of underlying
soil material; a base consisting of gravel, crushed
rock, or soil material stabilized with lime or cement;
and a flexible or rigid surface, commonly asphalt or
concrete. These roads are graded to shed water and
have ordinary provisions for drainage. They are built
mainly from soil at hand, and most cuts and fills are
less than 6 feet deep.

Soil properties that most affect design and construc-
tion of roads and streets are load supporting capacity
and stability of the subgrade, and the workability and
quantity of cut and fill material available. The AASHO
and Unified classifications of the soil material, and
also the shrink-swell potential, indicate traffic sup-
porting capacity., Wetness and flooding affect stability
of the material. Slope, depth to hard rock, content of
stones and rocks, and wetness affect ease of excavation
and amount of cut and fill needed to reach an even
grade.

Road fill is soil material used in embankments and
as subgrades for roads. The suitability ratings reflect
the predicted performance of soil after it has been
placed in an embankment that has been properly
compacted and provided with adequate drainage, and
the relative ease of excavating the material at borrow
areas.

Sand and gravel are used in great quantities in
many kinds of construction. The ratings in table 6
provide guidance about where to look for probable
sources. A soil rated as a good or fair source of sand
or gravel generally has a layer at least 3 feet thick,
the top of which is within a depth of 6 feet. The rat-
ings do not take into account thickness of overburden,
location of the water table, or other factors that affect
mining of the materials, and neither do they indicate
quality of the deposit.

Topsoil is used for topdressing an area where
vegetation is to be established and maintained. Suit-
ability is affected mainly by ease of working and
spreading the soil material, as for preparing a seed-
bed; natural fertility of the material, or its response
of plants when fertilizer is applied; and absence of
substances toxic to plants. Texture of the soil material
and its content of stone fragments are characteristics
that affect suitability, but also considered in the ratings
is damage that will result at the area from which
topsoil is taken.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for pond reservoir areas
have low seepage, which is related to their permeability
and depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil mate-
rial resistant to seepage and piping and of favorable
stability, shrink-swell potential, shear strength, and
compactibility. Presence of stones or organic mate-
rial in a soil are among factors that are unfavorable.

Irrigation of a soil is affected by such features as
slope; susceptibility to stream overflow, water erosion,
or soil blowing; soil texture; content of stones; ac-
cumulations of salts and alkali; depth of root zone;
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rate of water intake at the surface; permeability of
soil layers below the surface layer and in fragipans
or other layers that restrict movement of water;
amount of water held available to plants; and need
for drainage, or depth to water table or bedrock.

Engineering test data

Table 7 contains engineering test data for some of
the major soil series in Yavapai County, Western
Part. These tests were made to help evaluate the soils
for engineering purposes. The engineering classifica-
tions given are based on data obtained by mechanical
analyses and by tests to determine liquid limits and
plastic limits. The mechanical analyses were made by
combined sieve and hydrometer methods.

Compaction (or moisture-density) data are im-
portant in earthwork. If a soil material is compacted
at successively higher moisture content, assuming
that the compactive effort remains constant, the den-
gity of the compacted material increases until the
optimum moisture content is reached. After that, den-
sity decreases with increase in moisture content. The
highest dry density obtained in the compactive test
is termed maximum dry density. As a rule, maximum
strength of earthwork is obtained if the soil is com-
pacted to the maximum dry density.

Tests to determine liquid limit and plastic limit
measure the effect of water on the consistence of soil
material, as has been explained for table 5.

Formation and Classification of the Soils

This section describes the factors of soil formation
and their effects on the development of the soils in
Yavapai County, Western Part. It also lists the soil
series and gives their placement in the classification
system at the subgroup and family levels. In addition,
chemical and physical laboratory data are presented
in tables 8 and 9 for selected soils.

Factors of Soil Formation

Soil is a natural, dynamic body on the surface of
the earth in which plants grow. The soil mantle on
the earth’s surface is far from uniform, but all soils
have some things in common (8). They all consist of
mineral material, organic matter, living organisms,
water, and air, all of which occur in varying amounts
in different soils.

Soil is the result of an accumulation of parent mate-
rials and the action of environmental forces upon this
material to form distinctive layers or horizons. These
forces work independently or together in various com-
binations to bring about the end result, the soil.

The soil properties are determined by the interac-
tion of five major soil-forming factors. These factors
are parent material, climate, relief or topography,
plants and animals, and time. The influence of these
goil-forming factors varies widely over the surface
of the earth. Variations in climate, combinations of
living organisms, kinds of rock, topography, and age
of land surfaces result in thousands of combinations
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of the soil-forming factors. The resulting combinations
control the basic changes that determine the character
of the soil. These changes, including removals, trans-
fers, additions, and transformations, depend on phys-
ical and chemical processes that are continuously
taking place.

These changes within the soil determine the horizon
differentiation in the profile. The degree of horizon
development determines the age, or maturity, of the
soil. Thus, a soil lacking horizon development is a
young, or immature, soil. On the other hand, a soil
that has well-expressed horizons is an older or more
mature soil.

The five major soil-forming factors and their in-
fluence on the basic soil changes and the development
of soils in Yavapai County, Western Part, are de-
scribed below.

Parent material

Parent material must be weathered to produce soil
material, The rate of weathering and kinds of material
produced are determined by the composition and struc-
ture of the original rock. Most rocks are a mixture of
many minerals. Plant nutrients and clay minerals
generally are formed upon weathering, but in some
minerals, such as quartz, little besides mechanical
breakdown results from weathering processes.

The released elements in turn influence fertility
levels, kinds of plants that grow, color, chemical re-
actions, and various other soil properties that help
determine the horizon development of the soil.

About two-thirds of the soils in Yavapai County,
Western Part, formed in place in various types of
bedrock. These are quite variable in composition and
include granite, basalt, schist, andesite, rhyolite, tuffs,
quartzite, gneiss, limestone, sandstone, and lakebed
deposits. The rest of the soils formed in alluvial mate-
rials, most of which weathered from a mixture of
several of the kinds of rock listed above.

Many of the physical properties of the parent mate-
rials are strongly reflected, especially in the younger
or immature soils. The shallow Cellar, Barkerville,
Venezia, Moano, and similar soils are examples of
this. In places these soils have horizons that exhibit
rock structure that is very similar to that of the parent
rock. In such other, more mature soils as the Spring-
erville, Thunderbird, and Lonti soils, most of the
physical characteristics of the parent material have
been erased through weathering. Such other older soils
as the Pastura and Cave soils that have cemented lime
pans reflect the residual effect of the mineralogical
properties of limestone or calcareous parent materials.

These examples show that the parent materials have
had a strong influence on the formation and develop-
ment of many of the seoils in this area.

Climate

Climate is quite variable within this survey area,
mainly because of the abrupt changes in topography
and elevation within short distances. In general there
are three climatic zones and the accompanying transi
tion zones between them.
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The southern and southwestern parts, making up
about 25 percent of the survey area, have a dry, hot,
arid or semiarid climate. Elevations are dominantly
between 2,000 and 3,500 feet and the average annual
precipitation ranges from 9 to 12 inches. The average
annual soil temperature ranges from 59° to 72° F.
This climatic effect is reflected in the soils that have a
light-colored surface layer and low organic-matter
content. Examples of these are the Continental, Cellar,
Cave, Whitlock, and Gila soils and associated soils of
the desert areas.

Small areas having a cool, subhumid climate are in
the south-central, central, and north-central parts of
the survey area. These are at elevations above 5,500
feet, where annual precipitation is between 18 and 30
inches. The average annual soil temperature is less
than 47° F. These areas comprise about 5 percent of
the survey area. The leaching of bases in the Hogg
and Brolliar soils and the accumulation of organic
matter in the Mirabal and Dandrea series are soil
characteristics that reflect the influence of this kind
of climate.

About 70 percent of the area is characterized by
a warm, semiarid climate. Elevations range from 3,500
to 5,500 feet, average annual precipitation is 11 to 18
inches, and the average annual soil temperature ranges
from 47° to 59° F. In this climate, such soils as Lonti,
Balon, Poley, and Thunderbird soils have more organic
matter at the surface than the desert soils, and in some
cases they have a thick, dark-colored surface layer.

The soils in Yavapai County, Western Part, formed
at least partly in a different climate than the one in
which they exist today. The soils have been influenced
by a climate that had significantly more rainfall and
cooler temperature (8). The higher rainfall and cooler
temperatures were the result of the influence of Pleis-
tocene glaciers north of this area. Remnants or fossil
evidence of vegetation that require this kind of climate
for growth are found in this and similar areas (5).

It is probable that each climatic zone described
above has become warmer and drier at proportional
rates of change. Therefore, the present climate and
plant cover do not reflect the conditions that existed
during earlier stages in the formation of the soils.
A more humid climate could explain the presence of
the strong degree of horizon development and clay
movement in the subsoils of such soils as the Conti-
nental and Mohave series. Such development would
not be expected under the present climate of the drier
regions.

Previous and present climates have had a marked
influence on the formation of the different horizons
of the soils in this area.

Relief

Relief controls runoff and drainage. In general,
steeper slopes are related to increased runoff and
thereby to the rate of weathering, because moisture
is essential in the weathering process. Many young
soils are the result of the influence of relief. In some
cases where steep slopes exist, soil material is re-
moved from the surface at about the same rate ag it is
weathered from the parent rock. This results in a soil
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that is shallow over bedrock and that has little chance
for any basic soil changes to take place or for only
thin horizons to develop. Such soils as Cellar, House
Mountain, Faraway, and Cabezon soils reflect this
influence of steep relief.

On the other hand, on more level relief or topog-
raphy, water enters the profile, weathering takes place,
nutrients are released, plants grow, micro-organisms
thrive, and distinct horizons develop and in time
mature. Such older soils as the Thunderbird, Partri,
and Mohave goils result.

Recent - alluvium has been deposited along and in
the larger drainageways and has formed such soils
as the Cordes, Lynx, and Gila soils, .

The topography of Yavapai County, Western Part,
today consists of mountains and plains that are dis-
sected by numerous drainageways. Elevations range
from 2,000 to nearly 8,000 feet, and the soils range
from nearly level to very steep.

Plants and animals

Living organisms include plants, animals, insects,
bacteria, and fungi. Gains and losses of organic mat-
ter and plant nutrients because of these plants and
organisms are reflected mainly in the formation of
different horizons. The kinds and numbers of these
organisms help determine the kinds, amounts, and
log?tion of organic matter and plant nutrients in the
soil.

In areas of limited rainfall, hot temperatures, and
a sparse cover of shrubs or grass, little organic matter
accumulates in the soil. Such desert soils as the Cellar,
Anthony, Whitlock, and Mohave soils reflect this. In
cooler areas that have more rainfall and a good cover
of grass, brush, or juniper, organic matter tends to
accumulate in the surface layer. The dark-colored
surface layers of the Partri and Thunderbird soils are
a result of more organic matter being returned to the
goil. At higher elevations where temperatures are
cooler and rainfall is higher, thin, undecomposed
organic horizons are accumulating on the surface of
guch soils as the Mirabal and Dandrea soils,.

The overall rate of this soil-forming process has
been reduced in Yavapai County, Western Part, as
a result of the present drier and warmer climate.
Losses of organic matter and nutrient elements have
resulted from the change in the kinds and amounts
of plants and animals in and on the soil.

Time

The soils of the survey area are of different ages.
The time available for a soil to form in unconsolidated
sediment is the time that has elapsed since the final
deposition of the parent material. Soils on the consoli-
dated sediment and igneous rocks began to develop
after the parent rocks weathered into permeable mate-
rial. In general it takes much more time for the
accumulation of parent material than it does for the
horizons in the soil to develop.

The unconsolidated sediment was deposited during
the late Tertiary and Quaternary periods, ranging
from mid-Pliocene, more than one million years ago,



YAVAPAI COUNTY, ARIZONA, WESTERN PART

to the present. Such older soils as the Lonti, Poley, and
Continental soils were forming during the Pleistocene
activity. Such younger soils as the Anthony, Gila,
Tours, Cordes, Lynx, and Rune soils still receive
periodic depositions of material on the surface. Hence,
soil formation in these soils has barely begun.

The igneous rocks and consolidated sediment range
in age from the Older Precambrian Yavapai Schists
to the recent volcanics. The older rocks were not ex-
posed, however, for the formation of present-day soils
until the Tertiary Period or later. The formation of
such older well-developed soils as the Arp and Hogg
series were strongly influenced by the climatic and
other soil-forming factors during the Pleistocene
Period.

Although some parent material has been exposed
for a long time, such soils as the Cellar, Moano, and
Moenkopie soils have been kept young by the influence
of relief and other soil-forming factors. These are
shallow, immature soils that exhibit little development.

Such shallow soils as the House Mountain, Venezia,
and Cabezon soils formed in the recent basalt flows
in this area. In comparison, little or no soil formation
has been observed on Sunset Crater near Flagstaff,
Arizona, where a volcano erupted about 900 years ago.

Thus, it can be seen that time has played an im-
portant part in the formation of the soils in Yavapai
County, Western Part. How fast and how much a soil
forms depends upon the interaction of time with the
other soil-forming factors.

Classification of the Soils

Soils are classified so that we can more easily remem-
ber their significant characteristics. Classification en-
ables us to assemble knowledge about the soils, to see
their relationship to one another and to the whole
environment, and to develop principles that help us
to understand their behavior and their response to
manipulation. First through classification, and then
through use of soil maps, we can apply our knowledge
of soils to specific fields and other tracts of land.

The narrow categories of classification, such as
those used in detailed soil surveys, allow us to organize
and apply knowledge about soils in managing farms,
fields, and woodlands; in developing rural areas; in
engineering work; and in many other ways. Soils are
placed in broad classes to facilitate study and compari-
son in large areas such as countries and continents.

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Because this system is under continual study,
readers interested in developments of the current sys-
'gen; sgh)ould search the latest literature available (2,

The current system of classification has six cate-
gories. Beginning with the broadest, these categories
are order, suborder, great group, subgroup, family
and series. In this system the criteria used as a basis
for classification are soil properties that are observ-
able and measurable. The properties are chosen,
however:, so that the soils of similar genesis, or mode
of origin, are grouped. In table 8, the soil series
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of Yavapai County, Western Part, are placed in
three categories of the current system. Classes of
the current system are briefly defined in the following
paragraphs.

OrDER. Ten goil orders are recognized. The prop-
erties used to differentiate among soil orders are those
that tend to give broad climatic groupings of soils.
The two exceptions to this are the Entisols and His-
tosols, which occur in many different climates. Each
order is named with a word of three or four syllables
ending in sol (Ent-i-sol).

SUBORDER. Each order is subdivided into suborders
that are based primarily on those soil characteristics
that seem to produce classes with the greatest genetic
similarity. The suborders narrow the broad climatic
range permitted in the orders. The soil properties
used to separate suborders are mainly those that re-
flect either the presence or absence of waterlogging,
or soil differences resulting from the climate or vegeta-
tion. The names of suborders have two syllables. The
last syllable indicates the order. An example is Aquent
(Agqu, meaning water or wet, and ent, from Entisol).

GREAT GROUP. Soil suborders are separated into
great groups on the basis of uniformity in the kinds
and sequence of major soil horizons and features. The
horizons used to make separations are those in which
clay, iron, or humus have accumulated; those that
have pans that interfere with growth of roots, move-
ment of water, or both; and those that have thick,
dark-colored surface horizons. The features used are
the self-mulching properties of clay, soil temperature,
major differences in chemical composition (mainly
calcium, magnesium, sodium, and potassium), dark-
red and dark-brown colors associated with basic rocks,
and the like. The names of great groups have three or
four gyllables and are made by adding a prefix to the
name of the suborder. An example is Haplaquents
(Hapl, meaning simple horizons, aqu for wetness or
water, and ent, from Entisols).

SUBGROUP. Great groups are subdivided into sub-
groups, one representing the central (typic) segment
of the group, and others called intergrades that have
properties of the group and also one or more prop-
erties of another great group, suborder, or order.
Subgroups may also be made in those instances where
soil properties intergrade outside of the range of any
other great group, suborder, or order. The names of
subgroups are derived by placing one or more adjec-
tives before the name of the great group. An example
is Typic Haplaquents (a typical Haplaquent).

FaMmiLy. Soil families are separated within a sub-
group primarily on the basis of properties important
to the growth of plants or on the behavior of soils
when used for engineering. Among the properties con-
sidered are texture, mineralogy, reaction, soil tem-
perature, permeability, thickness of horizons, and
consistence. A family name consists of a series of
adjectives preceding the subgroup name. The adjec-
tives are the class names for texture, mineralogy, and
g0 on, that are used as family differentiae (see table
8). An example is the coarse-loamy, mixed, mesic
family of Cumulic Haplustolls.
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TABLE 8.—Soil series classified according to the current system of classification
Series Family Subgroup Order
ABI8 o oo e Fine-loamy, mixed, mesic._.__..__.___.__.._.| Ustollic Calciorthids_ .. _____] Aridisols.
Anthony . _ .o Coarse-loamy, mixed (calcareous), thermic.____] Typic Torriftuvents_________| Entisols.
Apache. ..o Loamy, mixed, mesic. . _____________________]| Lithic Haplustolls_ _________| Mollisols.
ATD e o e e Fine, montmorillonitic, mesic. . ... __________| Ustollic Haplargids_________| Aridisols.
Balon . . o o o e e e Fine-loamy, mixed, mesic__________________.__| Ustollic Haplargids_________] Aridisols.
Barkerville. - - . o] Loamy, mixed, mesic, shallow__._.__._______._] Udorthentic Haplustolls_____ | Mollisols.
BOYSag e ] Clayey, mixed, mesic_______________________] Lithic Ustollic Haplargids_ . .| Aridisols.
Bridge . - oo e ] Fine-loamy, mixed, thermic__________________| Typic Calciorthids..._____.__ Aridisols.
Brolliar. - - e e ] Fine, montmorillonitie. . _ .. _________________| Argic Cryoborolls.._________] Mollisols.
Cabezon.. - o e Clayey, montmorillonitic, mesic. .. ___._______] Lithic Argiustolls.__________] Mollisols.
CAVE - o e e e 2 Loamy, mixed, thermic, shallow_._______...__| Typic Palerothids_ . ._______] Aridisols.
Cellar. o o e ] Loamy-skeletal, mixed, nonacid, thermic. . ____ Lithic Torriorthents_ . ______ Entisols.
ChiricahUa . - - - oo Clayey, mixed, thermie, shallow._____________| Ustollic Haplargids_________ | Aridisols.
Continental . - o Fine, mixed, thermic._______________________| Typic Haplargids____________ Aridisols
Cordes. - e Coarse-loamy, mixed, mesic_-___._______.______] Cumulic Haplustolls_.______| Mollisols.
Cordes, red variant_____ ... . o..__] Coarse-loamy, mixed, (calcareous,) mesic._____] Typie Torrifluvents______.__] Entisols.
CrOSS - - o e e e e e ] Clayey, montmorillonitie, mesic. ... ________| Lathic Argiustolls___________| Mollisols.
Dandref . - - - - e { Fine, montmorillonitic_ _ . _________._________| Mollic Eutroboralfs_________ Alfisols.
DY e Clayey, mixed, mesic_ . . _______.______.__._] Lithic Haplustalfs__________] Alfisols.
FaraWaY - oo e ieeceee ] Loamy-skeletal, mixed, mesic_ . ___.__________| Lithic Haplustolls_ _________] Mollisols.
Gaddes. - oo e Fine-loamy, mixed, mesic_.._____.____.__..___] Ustollic Haplargids. ________. Aridisols.
Gl o o o e e e 2] Coarse-loamy, mixed (calcareous), thermic_____ Typie Torrifluvents_________] Entisols.
Graham. - o] Clayey, montmorillonitic, thermie. _________._] Lathic Argiustolls.._________| Mollisols.
Hogg - - - oo Fine, mixed__.____________________________.] Mollic Eutroboralfs__________ Alfisols.
House Mountain. - -] Loamy, mixed, nonacid, thermic.____________] Lithic Torriorthents_ _ ______ Entisols.
JaCKS - o e Fine, mixed, mesic_______ . _____ . _.___.._._] Udic Haplustalfs_ __._______] Alfisols.
Latene. oo e ] Coarse-loamy, mixed, thermic..______________| Typic Calciorthids..._______| Aridisols.
Lehmans_ - o] Clayey, montmorillonitic, thermic_ ___________] Lathic Haplargids___._______|] Aridisols.
Lonti - o e e e Fine, mixed, mesic. ... ________________] Ustollic Haplargids_ ______._] Aridisols.
LUZENA e e e et ] Clayey, montmorillonitic, mesic.._ .. .. __._] Lithic Argiustolls.__________|] Mollisols.
Liynx . o] Fine-loamy, mixed, mesie..._________________| Cumulic Haplustolls________| Mollisols.
Lynx, wet variant_ ... ________________] Fine-loamy, mixed, mesic_.__________________| Cumulic Haplustolls________] Mollisols.
Mirabal oo o] Loamy-skeletal, mixed, nonacid, frigid. ....... Typic Ustorthents__________] Entisols.
MoAno. - e Loamy, mixed, nonacid, mesic_ . ___._________]| Lithic Torriorthents________] Entisols.
Moenkopie. - - -] Loamy, mlxcd (calcareous) mesic. . _ . ..o..._] Lithic Torriorthents_ _ . _. . __| Entisols.
Mohave. . oo Fine-loamy, mixed, thermi¢e-- -] Typic Haplargids_____._.._.__] Aridisols.
Palma . . o e Coarse-loamy, mlxed 11725) (T Ustollic Haplargids___._____] Aridisols.
Palos Verdes. ... i) Fine-loamy, mixed, thermic__ . ] Typic Haplargids...________] Aridisols.
Partri- e Fine, mixed, mesic__._____________________._] Typic Argiustolls.__________| Mollisols.
Pastura . .o ] Loamy, mixed, mesic, shallow________________| Ustollic Paleorthids.________] Aridisols.
Poley_ . ] Fine, mixed, mesic.-_____________________.__] Ustollic Haplargids._ ________| Aridisols.
Purner. e ] Loamy, mixed, mesic_ - _ ... ... ._| Lithic Haplustolls_ . ________] Mollisols.
Retriever_ . o] Loamy, carbonatic, thermic._____.___________| Lithie Torriorthents__ ______ Entisols.
Rimrock . - o o] Fine, montmorillonitic, thermic______________| Typic Chromusterts________ ] Vertisols.
RUne . _ e Fine, mixed, mesic.._____.__________________| Cumulic Haplustolls. . ___.._] Mollisols.
Showlow _ _ _ i Fine, montmorillonitic, mesic_ . ______________| Typic Argiustolls.__________] Mollisols.
Springervitle. . _ ... ] Fine, montmorillonitic, mesic_ _______________ Typic Chromusterts________] Vertisols.
B0 - e e e e e e Fine-loamy, mixed, mesic.._..__._____..__...] Petrocalcic Paleustolls. __ . __ Mollisols.
Thunderblrd ________________________________ Fine, montmorillonitic, mesic_ . ____.._____.__| Typic Argiustolls___________ 1 Mollisols.
Tortugas_ - o] Loamy-skeletal, carbonatic, mesic. .. _________] Lathic Haplustolls. . ________] Mollisols.
T OUrS . - e mema ] Fine-silty, mixed (calcareous), mesic._..._____] Typic Torrifluvents_________] Entisols.
Tres Hermanos._ .. ________] Fine-loamy, mixed, thermic_.________________] Typlc Haplargids.__________] Aridisols.
Vekol e ] Fine, mixed, thermic..__________ .. ________| ic Haplargids___________/] Aridisols.
Venezia. o oo oo o] Loamy, mixed, mesic_ . .. ___._____________._] Llfﬁlc Haplustolls_ _________] Mollisols.
Waldroup._ - . e Fine, montmorillonitie, mesic. .. ___._______] Udic Rhodustalfs_._________] Alfisols.
Whitloek - e Coarse-loamy, mixed, thermie_.__.._ . ... _.__] Typic Calciorthids_ _________] Aridisols.
Wilcoxson _ . v Fine, mixed._ ... .. Typic Argiborolls___._______ Mollisols.
Wineg . - - v o] Fine-loamy, mixed, mesic__._________________] Typic Argiustolls___________ Mollisols.
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SERIES. The series congsists of a group of soi]'s that
formed in a particular kind of parent material and
have genetic horizons that, except for texture of the
surface layer, are similar in differentiating charac-
teristics and in arrangement in the soil profile. Among
these characteristics are color, structure, reaction, con-
sistence, and mineralogical and chemical composition.

Laboratory Data

Tables 9 and 10 shows the results of mechanical and
chemical analyses of eleven selected soil profiles in
Yavapai County, Western Part.

All samples were collected from pits. If fragments
larger than 2 millimeters in diameter were present,
the weight of the 19- to 76-millimeter fraction was
determined in the field by sieving a 15- to 25-kilogram
sample. The volume of the fraction larger than 76
millimeters was visually estimated and recorded in
the profile description, but does not appear in the
tables. The laboratory samples were taken from the
sieved fraction smaller than 19 millimeters, air dried,
and manually rolled or crushed to reduce soil aggre-
gates to less than 2 millimeters in diameter. Only
material that does not slake in water is reported as a
fraction larger than 2 millimeters. The fraction smal-
ler than 2 millimeters was used for all other analyses
except fabric-related analyses, such as bulk density,
that require the use of natural soil clods. Fabric-
related analyses were made on clods of the whole soil,
but the results are expressed on a smaller than 2 mil-
limeters basis. Linear extensibility is expressed both
on a whole soil (COLE) and on a smaller than 2 milli-
meters (COLEf) basis. All results are expressed on an
oven-dry basis.

The two Gaddes profiles contained partly weathered
gravel and sand, part of which could be crushed, de-
pending on the force applied. Gravel and sand, there-
fore, were determined by shaking overnight in a
hexametaphosphate solution. Silt and clay, all chemical
determinations, and 15-bar water retention were de-
termined on crushed samples of the whole soil. All
data were recalculated to percent of milliequivalent per
100 grams of the fraction smaller than 2 millimeters.

The methods used in the laboratory were as follows:

Particle-size  distribution analysis: Pipette
method—organic matter and soluble salts re-
moved—dispersion with sodium hexametaphos-
phate and mechanical shaking.

Bulk density, 1/3-bar, desorption, < 2-milli-
meter fraction (Dbm): Saran-coated -clods,
equilibrated at 1/3-bar on pressure plates, volume
by water displacement.

Bulk density, oven-dry, < 2-millimeter fraction
(Dbd): Similar to bulk density, 1/8-bar, except
volume of oven-dry clod.

Water content, 1/38-bar:
Saran-coated
measurement.

Water content, 15-bar: Water content of <
2-millimeter sieved sample, pressure membrane
apparatus.

Water content of
clod prepared for bulk-density
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Linear extensibility: Coefficient for whole
goil containing gravel (COLE) and the 2 milli-
meter fraction (COLEf). Calculated from the
bulk density, 1/3-bar, and the bulk density, oven-

dry.
COLE =
fragments.

COLEf x correction for > 2 mm.

COLEf = 3\/Bulk density (oven-dry) 1
Bulk density (moist)
Cation-exchange capacity: NHsOAe (pH 7.0)
saturation, direct distillation of absorbed MH.+.
Base saturation: NH.OAc, pH. 7.0.
Organic carbon: Wet combustion;
K:Cr07 equivalent to 3.9 mgrm. C.
Percent organic matter = percent organic car-
bon x 1.7
Total wnitrogen:
method.
Carbonate, as CaCos:
of CO; evolved.

1 meaq.

Kjeldahl, modified A.0.A.C.

Measurement of volume

CA++4: EDTA after precipitation in ethanol.

Mg++: EDTA after separation from Ca++
in alcohol.

Na+: Flame spectrophotometry.

K+: Flame spectrophotometry.

Clay mineralogy: From area of characteristic
x-ray peaks; oriented clay; K+ saturated clay at
room temperature and after heating to 250° C.
and 500° C., and Mg++ saturated clay with and
without glycolation. The amounts of the clay min-
erals are thought to be related to the areas of their
first order x-ray diffraction peaks. Some excep-
tions are known. Hence, only relative amounts
are given,

pH: Glass electrode, soil-water and soil-salt
ratios as indicated.

The methods are identified by code in tables 9
and 10.

Details of the methods used are described in Soil
Survey Investigations Report #1, Soil Survey Labo-
ratory Methods and Procedures for Collecting Soil
Samples; Soil Conservation Service USDA, 1967.

Climate of the Survey Ared’

In Yavapai County, Western Part, maximum precip-
itation occurs during summer, and a secondary maxi-
mum occurs during winter. Precipitation in summer
generally is associated with thunderstorms that form
when moist tropical air moves over the area from the
Gulf of Mexico. Winter precipitation generally is of
longer duration and is caused when large Pacific
gtorms move into the State from the west. Between
the periods of maximum precipitation in summer and
winter are relatively dry months late in spring and in
autumn. Information relating to annual precipitation,
including temperatures, is given in tables 11, 12, 13,
14, and 15. Following is a breakdown of significant
weather characteristics in this area by season.

8 By PauL C. KANGIESER, climatologist for Arizona, National
Weather Service, U.S. Department of Commerce.
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TABLE 9.—Chemical characteristics
[Tests performed by Soil Survey Laboratory, Riverside,

Soil and location Horizon Depth Reaction Organic Nitrogen
carbon
Inches vH Pegrcent Percent
Arp gravelly clay loam: Al 0-2 6.7 0.82 0.063
0.3 mile S. and 0.1 mile E. of the NW. corner of sec. 4, T. 12 | B1t 2-4 6.7 1.02 0.086
N., R. 1 I&.; Survey No. S65 Ariz—13-4-(1-6); Lab. No. B21t 4-11 6.9 0.81 0.066
65183-65187. B22t, 11-16 7.0 0.91 0.071
C 116-30 7.3 0.20 oo __._]
Balon gravelly sandy clay loam: Al 0-3 6.5 0.64 0.057
0.4 mile W. and 0.3 mile S. of the NE. corner of sec. 5, T. 12 | Blt 3-7 6.7 0.53 0.050
N., R. 1 E.; Survey No. 865 Ariz—13-6-(1-7); Lab. No. B21t 7-15 6.7 038 |
65193-65199. B22¢, 15-23 6.7 0.16 (.o ___]
B3t 23-36 6.7 0.09 oo ]
C1 36-54 6.7 009 | _______.__.__J]
C2 54-73 6.9 004 | . _______
Barkerville cobbly sandy loam: Al 0-3 7.0 0.45 0.36
0.2 mile S. of the NE. corner of sec. 5, T. 9 N.,, R. 2 W_; C1 3-8 6.7 0.25 oo _____]
Survey No. 865 Ariz—13-2-(1-3); Lab. No. 65210-65213. C2 18-25 6.7 004 | ...
Composite A | ... .._______ 6.2 1.29 0.100
Cellar very stony sandy loam: Al 0-1 7.2 1.69 0.128
0.25 mile W. of the SE. corner of sec. 20, T. 8 N, R. 7 W.; Cl1 11-8 7.4 0.35 0.032
Survey No. S65 Ariz—13-21~(1-3); Lab No. 65393-65394.
Gaddes gravelly sandy loam: Al 0-3 6.9 1.42 0.094
150 feet NE. of the W. 14 corner of sec. 6, T. 13 N, R. 2 E.; | B21% 3-11 6.4 0.54 0.029
Survey No. S65 Ariz—13-8-(1-6); Lab. No. 65225-65230. B31t-C1 11-24 7.8 022 | .
B32t-C2 24-36 7.6 (15 1N
B33t-C3 36-45 7.5 014 o ___]
C4 45-54 7.6 016 | __ - 7]
Gaddes gravelly sandy loam: Al 0-2 6.8 0.87 0.064
0.5 mile S. and ¥4 mile . of the NW. corner of sec. 5, T. 9 B21t 2-5 6.9 0.57 0.054
N., R. 2 W.; Survey No. 865 Ariz—13-16-(1-6); Lab. No. | B22t 5-11 6.7 0.35 0.035
65231-65237. B23t 11-24 6.8 030 oo
B3t-C1 24-36 7.2 009 - . oo
C2 36-51 7.6 004 . . ___.
Composite A | - ________.___. 7.0 1.16 0.072
Lonti gravelly loam: Al 0-2 6.9 1.65 0.112
1.5 miles 8. of the junction of Rancho Moana and Williamson | B1t 2-6 6.7 1.08 0.087
Valley roads on the county road between Skull Valley and | B21t 6-15 6.4 0.42 0.039
Williamson Valley, then 300 feet W. NE{ sec. 14, T. 15 B22¢ 15-23 6.8 018 |o o]
N., R. 1 W.; Survey No. 865 Ariz—13-12-(1-7); Lab. No. | B3t 23-41 7.5 0.06 |-
65269-65275. Cl1 41-63 8.2 0.03 |«
N., R. 1 W,; Survey No. 865 Ariz—13-12-(1-7); Lab. No. C2ca 63-74 8.1 0.03 |occme o]
65269-65275.
Mirabal gravelly sandy loam: Al 0-3 5.0 1.66 0.066
2.3 miles SE. of Wagoner turnoff on Senator Highway on Cl 3-9 4.5 0.58 0.028
east side of road, SE}Y{ NW1{ sec. 9, T. 10N, R. 1 W; c2 19-26 4.9 039 | _.__]
Survey No. 865 Ariz—13-14—(1-3); Lab. No. 65218-65220.
Moano gravelly loam: Al 0-4 71 2.79 0.145
0.2 mile W. and 0.3 mile 8. of the NE. corner of sec. 8, T. AC 14-9 6.9 0.91 0.059
12 N, R. 1 E.; Survey No. S65 Ariz—13-19-(1-3); Lab.
No. 65242—65243
Thunderbird cobbly clay loam: Al 0-3 6.8 1.35 0.104
2 miles E. of the junction of Rancho Moana and Williamson | B1t 3-12 6.8 1.08 0.086
Valley Roads on county road between Skull Valley and B21t 12-21 7.5 0.65 0.064
Williamson Valley, NE1{ sec. 11, T. 15 N., R. 4 W; B22t 21-29 7.9 0.54 0.049
Survey No. 865 Ariz-13-13-(1- 6) Lab No. 65246—65251 I1B3tca 29-40 8.1 020 o]
IIC 40-81 8.0 0.06 |- oo
Thunderbird cobbly clay loam: Al 0-2 6.8 2.85 0.198
0.2 mile SE. of the junction of Rancho Moana and Blt 2-7 6.8 1.17 0.100
Williamson Valley Roads on county road between Skull B2t 7-28 7.5 0.70 0.064
Valley and Williamson Valley, then 300 feet E. of road, Cea 128-31 8.0 0.37 |
NEY sec. 11, T. 15 N., R. 4 W_; Survey No. 865 Ariz-
13-17-(1-6); 'Lab. No. 65252—65255

1 Underlain by bedrock.
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of representative soils

California. Dashes indicate that values were not determined]
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TABLE 10.—Physical characteristics.
[Tests performed by Soil Survey Laboratory, Riverside,

Particle-size distribution
Sand
Soil and location Silt Clay
Horizon Depth Very Coarse | Medium Fine Very 0.05- less
coarse 1-0.5 0.5-0.25 | 0.25-0.1 fine 0.002 than
2-1 mm mm mm mm 0.1-0.05 mm 0.002
mm mm
Inches Percent Percent Percent Percent Percent Percent Percent
Arp gravelly clay loam: Al 0-2 6.6 6.5 4.6 9.8 8.3 37.3 26.9
0.3 mile S. and 0.1 mile E. of the |B1t 2-4 3.1 4.1 3.5 6.6 5.7 33.5 43.5
NW. corner of sec. 4, T. 12 N., |B21t 4-11 2.1 2.7 2.0 4.5 3.9 31.4 53.4
R. 1 E.; Survey No. S65 Ariz- B22¢ 11-16 1.8 2.1 1.4 3.0 2.9 34.5 54.3
13-4-(1-6); Lab. No. C 216-30 7.1 5.7 2.5 4.4 4.4 50.1 25.8
65183-65187.
Balon gravelly sandy clay loam: Al 0-3 6.4 12.4 10.8 18.5 9.0 22.3 20.6
0.4 mile W. and 0.3 mile 8. of the |B1t 3-7 5.2 10.5 7.8 12.2 6.9 24.2 33.2
NE. corner of sec. 5, T. 12 N., |B21t 7-15 5.9 11.8 7.6 11.1 6.9 27.7 29.0
R. 1 E.; Survey No. S65 Ariz— |B22t 15-23 8.6 14.4 8.8 12.4 8.2 29.0 18.6
13-6-(1-7); Lab. No. B3t 23-36 10.9 17.0 9.5 12.2 7.3 27.7 15.4
65193-65199. Ci 36-54 12.5 14.7 7.3 10.6 7.3 33.1 14.5
c2 54-73 16.8 18.6 8.4 9.9 5.3 24.8 16.2
Barkerville cobbly sandy loam: Al 0-3 21.5 21.7 12.4 18.8 6.8 10.6 8.2
0.2 mile S. of the NL. corner of C1 3-8 14.6 21.5 13.4 23.5 9.4 10.3 7.3
sec. 5, T. 9 N., R. 2 W_; Survey |C2 28-25 19.7 24.6 12.5 22,2 7.8 8.6 4.6
No. 865 Ariz—13-2—-(1-3); Lab. |[Composite A | Ll e
No. 65210-65213.
Cellar very stony sandy loam: Al 0-1 | SRR S RO ) S
0.25 mile W. of the NT. corner of |C1 218 L e e b
sec. 20, T.8 N.,, R. 7 W_;
Survey No. 865 Ariz—13-21—
(1-3); Lab. No. 65393-65394.
Gaddes gravelly sandy loam: Al 0-3 18.3 18.0 9.6 13.8 6.6 23.2 10.5
150 feet NE. of the W. 14 corner |B21t 3-11 16.4 15.1 8.2 11.9 6.1 24.2 18.1
of sec. 6, T. 13 N, R. 2 E.; B31t-C1 11-24 26.2 17.1 6.8 9.2 4.4 20.5 15.8
Survey No. 865 Ariz—13-8- B32t-C2 24-36 26.9 12.5 4.2 5.9 3.0 22.8 24.7
(1-6); Lab. No. 65225~65230. B33t-C3 36-45 30.2 16.2 5.8 8.2 4.0 18.8 16.8
C4 45-54 32.9 17.4 5.7 7.6 4.0 17.8 14.6
Gaddes gravelly sandy loam: Al 0-2 10.4 11.8 9.5 21.1 13.9 24.8 8.5
0.5 mile S. and 14 mile Ti. of the |B21t 2-5 10.9 9.7 7.1 14.4 8.3 22.9 26.7
NW. corner of see. 5, T. 9 N, B22t 5-11 13.2 9.6 5.3 10.8 6.3 23.0 31.8
R. 2 W.; Survey No. 865 B23t 11-24 15.3 9.6 4.5 8.9 5.1 21.8 34.8
Ariz-13-16-(1-6); Lab. No. B3t-C1 24-36 26.3 15.6 6.7 10.9 4.3 19.1 17.1
65231-65237. C2 36-51 25.3 19.0 10.8 18.5 7.1 13.6 5.7
Composite A |- b el
Lonti gravelly loam: Al 0-2 7.9 12.4 9.5 18.9 10.5 22.6 18.2
1.5 miles S. of the junction of Bit 2-6 5.1 9.1 9.0 16.8 8.8 20.5 30.7
Rancho Moana and Williamson |B21t 6-15 10.0 8.9 6.4 15.0 9.1 13.9 36.7
Valley roads on the county road | B22t 15-23 15.3 12.3 7.6 16.2 9.3 13.4 25.9
between Skull Valley and B3t 23-41 13.5 13.2 8.4 17.8 10.2 16.0 20.9
Williamson Valley, then 300 C1 41-63 14.7 14.3 8.5 16.8 10.0 16.8 18.9
feet W. NIE14 sec. 14, T. 15 N, |C2ca 63-74 13.1 13.5 8.5 19.6 12.5 15.3 17.5
R. 1 W.; Survey No. S65
Ariz-13-12-(1-7); Lab. No.
65269-65275.
Mirabal gravelly sandy loam: Al 0-3 15.7 21.0 11.7 18.8 8.0 18.0 6.8
2.3 miles SE. of Wagoner turnoff |C1 3-9 14.3 20.4 10.8 16.6 7.4 21.2 9.3
on Senator Highway on east C2 20-26 18.7 19.3 7.0 8.3 3.8 25.2 17.7
side of road, SEY NW1{ sec.
9, T.10 N., R. 1 W.; Survey
No. 865 Ariz—13-14-(1-3); Lab.
No. 65218-65220.
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of representative soils
California. Dashes indicate that values were not determined]
Particle-size distribution
Bulk density Extensibility Water content Quantity of clay minerals?
Int. IT | Int. IIT | Gravel
0.2-0.02 | 0.02- 2-76 14 Oven 1% 15 Montmor- | Vermic-
mm 0.002 mm bar dry COLE! COLE bar bar illonite ulite Mica Kaolin
mm
Percent Percent Percent Grams Grams Inch Inch Percent Percent
per per per per
cubic cubic nce nch
centi- centi-
meter meter
33.4 18.0 42 | e e 11.3 5 0 0 2
22.8 20.1 29 1.30 1.60 0.071 0.058 28.4 18.7 5 0 0 2
16.7 21.2 19 1.25 1.79 0.127 0.111 37.8 27.0 5 0 0 2
14.0 25.0 12 1.21 1.64 0.106 0.098 40.1 29.2 5 0 0 2
18.6 38.4 37 1.36 1.73 0.085 0.062 34.3 22.1 5 0 0 2
28.8 11.8 42 | e e 8.6 5 0 0 1
22.6 14.4 12 1.34 1.54 0.049 0.045 22.8 15.5 5 0 0 1
23.0 17.2 26 1.35 1.61 0.061 0.051 26.7 16.2 5 0 0 1
25.7 18.0 31 1.49 1.65 0.034 0.027 22.4 12.7 5 0 0 0
22.6 18.6 34 1.49 1.62 0.028 0.021 22.7 11.6 5 0 0 0
23.2 22.8 B85 | e e e e 12.4 5 0 0 0
17.8 17.4 A8 | e e e e 11.6 5 0 0 0
21.3 5.4 32 | e e e e 3.8 4 0 0 1
26.1 5.1 18 | e e e e 4.6 5 0 0 1
234 3.8 24 | e . 2.9 5 0 3 1
__________________ 27 e e e e 5.6 e ols
________________________________________________________________________ 5.2 5 | .. 3 2
________________________________________________________________________ 3.7 5 Jo_ ... 3 1
25.5 11.3 10 | e e e e - 5.6 4 0 3 3
23.7 12.8 18 1.53 1.58 0.010 0.009 14.5 7.7 4 0 3 3
19.9 9.7 16 1.74 1.81 0.012 0.008 13.5 8.3 5 0 0 3
16.8 12.1 25 1.56 1.67 0.021 0.014 20.0 T Y I NI PO P
18.7 8.4 17 1.54 1.60 0.014 0.009 16.8 9.6 5 0 0 3
18.1 7.4 15 1.77 1.81 0.006 0.004 12.6 8.0 3 4 0 2
40.8 9.7 B | e e e e e e 48| e oo e
29.5 9.7 27 | e e e e 10.6| oo o e e
24.8 10.0 32 | o e e e a2 13.0| oo e e e
21.6 10.0 B35 |- oo e e e e 16.8] - | e
19.9 8.5 17 e e e e 94| e e
22.9 6.5 0 |- e e e e - 6.50 e | a2
34.2 9.0 39 1.52 1.56 0.008 0.006 12.8 8.1 4 Jo . 3 2
30.0 8.4 39 1.45 1.61 0.036 0.026 18.9 127 e e e
24.0 7.5 40 1.41 1.61 0.047 0.034 24.4 16.2 5 oo 1 2
24.5 7.4 29 1.53 1.73 0.041 0.033 23.5 12.8| e
26.4 9.9 37 1.52 1.68 0.033 0.024 22.5 11,9 ool
25.5 10.9 38 1.55 1.69 0.029 0.021 18.8 11.5 5 4 .. 2 0
30.0 9.0 47 1.61 1.68 0.014 0.009 14.9 10.2) oo
25.7 9.8 18 1.13 1.16 0.008 0.007 11.9 5.1 ;S 2 3
23.1 13.7 18 1.40 1.42 0.004 0.003 9.3 5.3 > J 2 4
11.9 21.1 30 1.67 1.70 0.005 0.003 13.2 7.2 4 . 1 4
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TABLE 10.—Physical characteristics

Particle-size distribution
Sand
Soil and location Silt Clay
Horizon Depth Very Coarse | Medium Fine Very 0.05- less
coarse 1-0.5 0.5-0.25 | 0.25-0.1 ne 0.002 than
2-1 mm mm mm mm 0.1-0.05 mm 0.002
mm mm
Inches Percent Percent Percent Percent Percent Percent Percent
Moano gravelly loam: Al 0-4 13.1 14.2 6.5 12.4 8.1 35.0 10.7
0.2 mile west and 0.3 mile S. of AC 4-9 12.0 14.1 6.3 10.9 9.1 37.2 10.4
the NE. corner of sec. 8, T. 12
N., R. 1 E.; Survey No. S65
Ariz—13-19-(1-3); Lab. No.
65242-65243.
Thunderbird cobbly clay loam: Al 0-3 1.4 2.2 1.2 2.8 7.6 65.9 18.9
2 miles IN. of the junction of Bl1t 3-12 0.8 0.8 0.7 1.7 4.3 55.0 36.7
Rancho Moana and Williamson | B21t 12-21 0.3 0.7 0.5 1.1 1.9 35.6 59.9
Valley roads on county road B22¢ 21-29 0.6 1.5 1.1 1.7 2.2 33.0 59.9
between Skull Valley and 1TB3tca 29-40 13.4 14.6 7.4 11.4 5.7 28.2 19.3
Williamson Valley, NE{ sec. 1IC 40-81 20.8 20.0 9.3 14.3 6.7 21.5 7.4
11, T. 15 N., R. 4 W.; Survey
No. 865 Ariz—13-13-(1-6);
Lab. No. 65246-65251.
Thunderbird cobbly clay loam: Al 0-2 5.5 5.5 2.7 3.8 4.4 56.7 21.4
0.2 mile SE. of the junction of Bit 2-7 1.7 2.5 1.4 2.4 3.5 50.7 37.8
Rancho Moana and Williamson | B2t 7-28 1.4 2.0 1.2 1.9 2.3 42.1 49.1
Valley Roads on county road Cea 228-31 5.8 6.2 3.5 9.2 10.7 38.4 26.2
between Skull Valley and
Williamson Valley, then 300
feet B. of road, NEY sec. 11,
T. 15 N., R. 4 W.; Survey No.
865 Ariz—13-17-(1-6); Lab.
No. 65252-65255.

1 The number 5 means that the quantity of the clay mineral is very large; 4, large; 3, moderate; 2, small; 1, a trace; and 0, not
present.
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of representative soils—Continued
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Particle-size distribution

Bulk density Extensibility Water content Quantity of clay minerals!?
Int. II | Int. IIT | Gravel
0.2-0.02 | 0.02- 2-76 P23 Oven 14 15 Montmor- | Vermci-
mm 0.002 mm bar dry COLEf COLE bar bar illonite ulite Mica Kaolin
mm
Percent Percent Percent Grams Grams Inch Inch Percent Percent
per per per per
cubic cubic inch inch
centi- centi-
meter meter
32.9 16.7 41 0.81 0.91 0.040 0.032 26.4 10.4 5 2 0 2
33.9 18.1 41 1.33 1.39 0.014 0.011 18.3 10.3 5 3 0 2
448 30.2 22 | e e e 9.8 4 | 3 2
35.4 24.8 5 1.35 1.60 0.059 0.055 26.4 16.8 4 oL 3 2
20.2 17.9 2 1.21 1.78 0.137 0.135 41.6 26.4 5 |oeeoaoo. 1 2
16.7 19.4 2 1.13 1.56 0.113 0.112 46.3 29.0 5 ... 1 2
21.7 18.4 2 0.95 1.10 0.049 0.049 45.1 14.7 L 2 P 0 1
22.2 13.6 4 0.97 0.98 0 0 441 11.5 L J 0 0
34.6 28.4 17 | e e e 12.3| oo oo e
26.4 29.1 (V31 IR SRRSO [N OO D 16.6) el oo
18.2 27.2 b2 2 PN RN ERIIUIPIPON PPN 22.6| o e e
27.5 27.4 10 | e e e e 29.2) e e

2 Underlain by bedrock.
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TABLE 11.—Temperature and precipitation
[All data from Prescott, Arizona; elevation 5,410 feet. Period of record: 1936-65]
Temperature Precipitation
Two years in 10 will have
at least 4 days with— One year in 10 will have— Days
Average | Average - Average with Average
Month daily daily Maximum Minimum monthly Snow depth of
maximum | minimum | temperature | temperature total Less than— .| More than— cover SNOw on
equal to or equal to or 1 inch days with
higher than— | lower than— or more Snow cover
°F °F °F °F Inches Inches Inches Inches
January..____.__. 50 21 64 7 1.71 0.2 4.4 5 1
February__.______ 54 24 66 12 1.67 3 3.5 2 1
March___________ 58 27 71 17 1.48 1 3.5 3 2
Aprilo____________ 68 34 81 25 92 (M 1.9 (» 1
May_ ... 76 40 87 31 .35 (n 9 0 0
June__.__________ 86 48 96 38 46 0 1.2 0 0
July. . 90 57 08 48 2.72 .6 5.1 0 0
August.__._______ 86 55 94 47 3.36 9 6.9 0 0
September._______ 82 48 91 38 1.61 @) 3.4 0 0
October__________ 73 37 83 27 1.08 0 3.3 (% (@]
November_______._ 60 27 72 16 95 @) 2:2 1 1
December_ _ ______ 53 23 65 12 1.93 (@) 4.5 3 1
Year.._..____ 70 37 399 42 18.24 11.5 23.8 14 1
1Trace. 2Less than 0.5 day. 3 Average annual highest temperature. * Average annual lowest temperature.
TABLE 12.—Probabilities of last freezing temperatures in spring and first in fall
[All data from Prescott, Arizona. Period of record: 1946-65]
Dates for given probability and temperature
Probability
16° F 20° F 24°F 28°F 32°F
or lower or lower or lower or lower or lower
Spring:
1 year in 10 later than_ ______________________ Aprit2_________ April 18._.______ May L_________ May 22_______. June 8.
2 years in 10 later than_ . ____________________ March 26._..__. April 11________ April 26________ May 16 ... June 3.
. 5 yearsin 10 later than_________________.___. March 10._-.__. March 27_______ April 15________ May 3. .- May 23.
Fall:
1 year in 10 earlier than_____._________________ October 29_ . ___ October 26.____ October 19____. October 6____._ September 22,
2 years in 10 earlier than_____________________ November 5____[October 31_____ October 24_____ October 11____ September 27.
5 years in 10 earlier than___.__________________ November 21.__[November 12___[November 4____|October 23_____| October 8.

Winter precipitation normally reaches its peak from
December through March., Winter storms last for
several days, and snow is common above elevations
of about 5,000 feet. In a normal year, the total annual
snowfall near the 7,000-foot level is about 6 feet, al-
though more than 5 feet of snow have been left on the
ground by a single storm at that elevation. At lower
elevations in the western part of the area, however,
snow accounts for only a small fraction of the total
winter precipitation. Winter temperatures near Bag-
dad (elevation 3,750 feet) and Wickenburg (elevation
2,095 feet) show an average high in the low and mid
sixties and a low temperature near freezing, whereas
near the 7,000-foot level the high temperature averages
in the middle forties, and the low is in the middle teens.
Temperatures as low as —25° F have been recorded
at elevations of about 7,000 feet.

Precipitation generally slackens during April, and
monthly averages of less than half an inch have been

recorded during May and June over most of the area.
Snow is rare after May 1st at even the highest eleva-
tions. At elevations near 4,000 feet in the western
section, the average date of the last temperature as
low as 32° F is about April 1st, and the average date
at stations near 7,000 feet is about June 10th.

About one-third of the total annual precipitation
falls in July and August. Thunderstorms develop almost
every afternoon over the mountains, with a peak
probability of occurrence at about 4 p.m. These show-
ers generally last only a few hours and are frequently
followed by clear skies shortly after sunset. These
thunderstorms can be locally heavy and are often
accompanied by hail and strong winds.

Precipitation of highest intensity over a short peri-
od of time generally occurs during summer. As much
as 2.25 inches of rain falls in one hour about once
every 100 years, and about 5 inches can be expected
in 24 hours about once every 100 years. Thunderstorm
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TABLE 13.—Temperature and precipitation

[All data from Bagdad, Arizona; elevation 3,750 feet]
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Temperature Precipitation
Two years in 10 will have One year in 10 will have—
at least 4 days with—
Average Average Average
Month daily daily Maximum Minimum monthly
maximum ! minimum ! temperature | temperature total Less than— | More than—
equal to or equal to or
higher than— 2| lower than—?
°F °F °F °F Inches Inches Inches
January. ... ____________| 58 33 70 24 1.4 0.1 34
February. .. ..ooeeeomoo . 61 35 73 26 1.4 1 3.1
March - oo 66 38 76 29 1.3 (3 4.1
April . 75 45 85 35 8 (3) 3.2
MaY e 83 52 92 42 2 0 .6
June__ ... 92 61 101 52 3 0 1.0
July ... 97 69 103 62 1.4 (% 3.9
August__ ... ___ 95 67 100 61 2.1 7 4.7
September_________________._. 91 62 98 54 1.4 0 34
October_ _._ . ____ ... 80 51 90 40 8 (%) 1.9
November. ... _._...__ 68 40 79 30 9 0 2.6
December_ ___________________ 61 36 71 26 1.4 ©)] 3.4
Year oo eaaa. 77 49 4104 519 13.4 7.6 21.7
1 Based on 1936-65 data. 4 Average annual highest temperature.
2 Based on 1949-65 data. 8 Average annual lowest temperature.
3 Trace.
TABLE 14.—Temperature and precipitation
[All data from Wickenburg, Arizona; elevation 2,095 feet. Period of record: 1936-65]
Temperature Precipitation
Two years in 10 will have One year in 10 will have—
at least 4 days with—
Average Average Average
Month daily daily Maximum Minimum monthly
maximum minimum temperature | temperature total Less than— | More than—
equal to or equal to or
higher than— | lower than—
°F °F °F °F Inches Inches Inches
January._ . _______.____ 63 30 76 21 1.0 Trace 2.5
February. ... ________________ 66 33 80 25 1.0 0.1 2.2
March .. . . ___________ 72 37 83 30 1.0 0 2.8
April__ T 81 44 04 36 5 0 1.9
May_ .. 90 50 101 42 2 0 .6
June.. .. ____.______ 99 58 110 48 2 0 .6
July .. 103 70 111 58 1.2 .1 3.2
August_._____ ... ___________ 100 69 108 60 2.2 .5 4.3
September___ . ____.____________ 96 60 105 50 1.0 0 2.6
October. __ . _______________. 86 48 96 39 .6 0 1.8
November.. ________________.. 73 36 85 28 7 0 2.3
December. _ _____ ... .._._._ 66 32 77 24 1.2 0 3.6
Year ____ . ___ . ___ 83 47 1112 220 10.8 6.0 17.6

1 Average annual highest temperature.

precipitation is usually of a scattered nature and any
one point can expect to receive significant rainfall on
relatively few days each month. At Prescott, one-tenth
of an inch or more of rain falls on about 7 days in
each July and August, and Bagdad averages about 4
such days during each of those months. Above 5,000

2 Average annual lowest temperature.

feet, temperatures above 100° F are unusual. At
Wickenburg, the temperatures generally reach 100°
F or more during summer.

Fall generally is a period of clear skies and low
precipitation. Snow can be expected at elevations above
5,000 feet after about the middle of November. At
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TABLE 15.—Probabilities of last freezing temperatures in spring and first in fall
[All data from Wickenburg, Arizona. Period of record: 1936-65]
Dates for given probability and temperature
Probability
20° F 24°F 28° F 32°F
or lower or lower or lower or lower
Spring: .
1 year in 10 later than______ . .. ... ___ February 12_______J| March 15_______.__| April 3____ . _____] April 16
2 years in 10 later than_______.__ . ____J January 31_____.._. March 4__________] March 25_.________ 1 April 9.
5 years in 10 later than_ . e February 7__._____] March 4___________] March 24.
Fall:
1 year in 10 earlier than_________._ .. _._____| December 22____.__J November 13._____J November 1_______J October 30.
2 years in 10 earlier than_______.____________ December 31_______. November 26______] November 8. ______] November 4.
5 years in 10 earlier than____..____.._____.__ ] December 21.___.__ November 24______] November 15.

elevations near 4,000 feet, the average date of the
first temperature as low as 32° F is about November
10th, and the average date at stations near 7,000 feet
is about September 25th.
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Glossary

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Available water capacity (also termed 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 capacity and the
amount at wilting point, It is commonly expressed as inches
of water per inch of soil.

Calcareous soil. A soil containing enough calcium carbonate
(often with magnesium carbonate) to effervesce (fizz) visi-
bly when treated with cold, dilute hydrochloric acid.

Caliche. A more or less cemented deposit of calcium carbonate
in many soils of warm-temperature areas, as in the South-
western States. The material may consist of soft, thin layers
in the soil or of hard, thick beds just beneath the solum, or
it may be exposed at the surface by erosion.

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.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—~Noncoherent when dry or moist; does not hold 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 pressure between
thumb and forefinger, but resistance is distinctly notice-
able.

Plastic.—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains
under very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation
that existed during the development of the soil, as opposed
to altered drainage, which is commonly the result of arti-
ficial drainage or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage outlets.
Seven different classes of natural soil drainage are recog-
nized.

Excessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable
and are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly per-
meable layer in or immediately beneath the solum. They
have uniform color in the A and upper B horizons and
mottling in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have
mottling at a depth below 6 to 16 inches.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Fertility, soil. The quality of a soil that enables it to provide
compounds, in adequate amounts and in proper balance, for
the growth of specified plants, when other growth factors
such as light, moisture, temperature, and the physical con-
dition of the soil are favorable.

Flood plain. Nearly level land, consisting of stream sediments,
that borders a stream and is subject to flooding unless pro-
tected artificially.

Forage. Plant material that can be used as feed by domestic
animals; it may be grazed or cut for hay.
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Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinet characteristics produced by soil-form-
ing processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below
an O horizon. This horizon is the one in which living
organisms are most active and therefore is marked by the
accumulation of humus. The horizon may have lost one or
more of soluble salts, clay, and sesquioxides (iron and
aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A
to the underlying C horizon. The B horizon also has dis-
tinctive characteristics caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (3) by redder or stronger
colors than the A horizon; or (4) by some combination of
these. Combined A and B horizons are usually called the
solum, or true soil. If a soil lacks a B horizon, the A hori-
zon alone is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Infiltration. The downward entry of water into the immediate
surface of soil or other material, as contrasted with percola-
tion, which is movement of water through soil layers or
material.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement is determined by the
texture, structure, and other characteristics of the soil pro-
file and underlying layers, and by height of the water table,
either permanent or perched. Relative terms for expressing
internal drainage are none, very slow, slow, medium, rapid,
and very rapid.

Miscellaneous land type. A mapping unit for areas of land that
have little or no natural soil; or that are too nearly inac-
cessible for orderly examination; or that occur where, for
other reasons, it is not feasible to classify the soil.

Montmorillonite. A fine, platy, alumino-silicate clay mineral that
expands and contracts with the absorption and loss of water.
It has a high cation-exchange capacity and is plastic and
sticky when moist.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: abundance-—few, common, and many; size
—fine, medium, and coarse; and contrast—faint, distinet, and
prominent. The size measurements are these: fine, less than
5 millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 mil-
limeters (about 0.2 to 0.6 inch) in diameter along the great-
est dimension; and coarse, more than 15 millimeters (about
0.6 inch) in diameter along the greatest dimension.

Mycelia. The threadlike bodies of simple organisms, such as the
common bread mold.

Nutrient, plant. Any element taken in by a plant, essential to its
growth, and used by it in the production of food and tissue.
Nitrogen, phosphorus, potassium, calcium, magnesium, sul-
fur, iron, manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil and carbon, hydrogen, and
oxygen obtained largely from the air and water, are plant
nutrients.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Permeability. The quality that enables the soil to transmit water
or air, Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately
rapid, rapid, and very rapid.

Phase, soil. A subdivision of a soil, series, or other unit in the soil
classification system made because of differences in the soil
that affect its management but do not affect its classification
in the natural landscape. A soil series, for example, may be
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divided into phases because of differences in slope, stoniness,
thickness, or some other characteristics that affect its
management but its behavier in the natural landscape.

pH value. A numerical means for designating acidity and alka-
linity in soils. A pH value of 7.0 indicates precise neutrality;
a higher value, alkalinity; and a lower value, acidity.

Physiographic province. One of the major geographic divisions
of the continent.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil,
expressed in pH values. A soil that tests to pH 7.0 is pre-
cisely neutral in reaction because it is neither acid nor
alkaline. An acid, or “sour,” soil is one that gives an acid
reaction; an alkaline soil is one that is alkaline in reaction.
In words, the degrees of acidity or alkalinity are expressed

thus:
pH pH

Extremely acid __Below 4.5 Neutral . 6.6t0 7.3

Very strongly acid..4.5 to 5.0 Mildly alkaline 7410178

Strongly acid ____.... 5.1 to 5.5 Moderately alkaline .._7.9 to 8.4

Medium acid 5.6 to 6.0 Strongly alkaline ... 8.5 t0 9.0

Slightly acid ... 6.1 to 6.5 Very strongly alkaline %}1 a}tln
igher

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the profile.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tixral class is 80 percent or more silt and less than 12 percent
clay.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The
solum in mature soil includes the A and B horizons. Gen-
erally, the characteristics of the material in these horizons
are unlike those of the underlying material. The living roots
and other plant and animal life characteristic of the soil are
largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from
adjoining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The
principal forms of soil structure are—platy (laminated),
prismatic (vertical axis of aggregates longer than horizon-
tal), 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 together without any reg
ular cleavage, as in many claypans and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream
terraces are frequently called second bottoms, as contrasted
to flood plains, and are seldom subject to overflow. Marine
terraces were deposited by the sea and are generally wide.

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 loam, silt, sandy clay
loam, silty clay loam, sandy clay, silty clay, and clay. The
sand, loamy sand, and sandy loam classes my be further
divided by specifying “coarse,” “fine,” or “very fine.”

Topsoil. A presumed fertile soil or soil material, or one that
responds to fertilization, ordinarily rich in organic matter,
used to topdress roadbanks, lawns, and gardens.

Wilting point (or permanent wilting point). The moisture con-
tent of soil, on an oven-dry basis, at which plants (speci-
fically sunflower) wilt so much that they do not recover
when placed in a dark, humid atmosphere.






GUIDE TO MAPPING UNITS

For a full description of a mapping unit, read both the description of the mapping unit and the soil series to which

the mapping unit belongs.
general information about management.

Map
symbol

AaB

AbB

AeB

AlC

AlD

AmC

AnC

AoC

ApB

ATA

As

At

Acreage and extent, table 1, page 8.

Range herbage, table 2, page 68.
Timber groups, table 3, page 70.

Mapping unit

Abra gravelly sandy loam, 0
to 8 percent slopes-—=~=--==-

Abra-Lonti loams, 0 to 5
percent slopes----w--cec-u---

Abra soil-------------c---

Lonti soil-------c--m-monm
Abra-Poley loams, O to 5

percent slopes---------=m-u-

Abra-Balon association,
rolling--------c-cmcmcmconn-
Abra soil------ce-cmnoomo-

Balon soil--------cccuven-

Abra-Balon association, hilly-

Abra-Lynx association,
rolling------mmmmmmmrmmeeen
Abra sojl--------ccmemoao-

Lynx soil--------ceomc-c-om

Abra-Wineg association,
rolling--------c--ooommmao

Abra soil---------cneaaoo
Wineg soil----=-----------

Anthony gravelly loamy sand,
8 to 15 percent slopes------

Anthony gravelly sandy loam,
0 to 8 percent slopeS-------

Anthony-Mohave sandy loams,
1 to 3 percent slopes-------

Apache gravelly loam----------

Apache very stony loam--------
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In referring to a capability unit, read the introduction to the section it is in for
Other information is given in tables as follows:

Engineering, tables 5, 6, and 7, pages 76, 84, and 102.

Classification of the soils, table 8, page 110.

Chemical and physical characteristics, tables 9 and 10,

pages 112 and 114.

Range
Capability herbage Timber Wildlife

unit Range site group group group

Symbol Name Number Number Number

VIs-1 Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

VIs-1 Limy Upland, 12- to 16-inch -- -- --
precipitation zone

__________________ - -- 7

__________________ - - 8

VIs-1 Limy Upland, 12- to 16-inch 3 -~ 7
precipitation zone

Vie-1 | ——=-=----=-mm- -- -- --

----- Limy Upland, 12- to 16-inch 3 -- 7
precipitation zone

————— Loam Upland, 12- to 16-inch -- -~ 8
precipitation zone

Vie-1 | ------------= -- -- --

----- Limy Upland, 12- to 1l6-inch 3 -- 7
precipitation zone

————— Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

VIe-1 | --------mme-- -- -- --

————— Limy Upland, 12- to 16-inch 2 -- 7
precipitation zone

----- Loam Bottoms, 12- to 16- -~ -- 6
inch precipitation zone

Vie-1 Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

__________________ 3 - -

ViIe-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone

VIIs-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone

VIis-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone

VIs-1 Limy Hills, 12- to 16-inch -- -- 5
precipitation zone

VIIs-1 Limy Hills, 12- to 16-inch -- -- 5

precipitation zone




Map
symbol

AuC

AvD

AwE

AXD

AyC

Ba
BdC

BgD

B1C

BmF

BnD

BoF

BrD

BsC

BsD

Mapping unit

Arp gravelly clay loam, O to
20 percent slopes-----------

Arp cobbly clay loam, 10 to
25 percent slopes------==----

Arp very rocky clay loam, 20
to 40 percent slopes--------

Arp-Moano complex, 0 to 30
percent slopes-----==---==--
Arp soil----=------m--om--

Moano soil---=-~=---==----

Arp-Lynx association, rolling-

Arp soil----=------mom-om-
Lynx soil----==-===-=~-----
Badland---=-~---===-=rm=mrow--—=

Balon sandy loam, 0 to 15
percent slopes--------~==---

Balon gravelly sandy clay
loam, 5 to 30 percent

Barkerville cobbly sandy loam,
20 to 60 percent slopes-----

Barkerville very stony sandy
loam, 5 to 25 percent

Barkerville extremely rocky
sandy loam, 20 to 60
percent slopes----~=--------

Bridge gravelly loam, 0 to 25
percent slopes-----------=--

Brolliar very stony silt
loam, 0 to 15 percent
slopes----—==--=------=-=--=
Brolliar very stony silt loam,
15 to 30 percent slopes-----
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GUIDE TO MAPPING UNITS--Continued

Range
Capability herbage Timber Wildlife

unit Range site group group group

Symbol Name Number Number Number

Vie-1 Loam Upland, 12- to 16-inch 3 -- 8
precipitation zone

VIe-1 Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

VIIs-1 Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

Vie-1 | -m=--emo-moo- -- -- --

————— Loam Upland, 12- to 16-inch -- 8
precipitation zone

————— Granitic Loam Hills, 12- to -- -- 5
16-inch precipitation zone

VIie-1 | -==-m==-==-m-- -- -- -~

----- Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

----- Loam Bottoms, 12- to 16-inch -- -- 6
precipitation zone

VIIle-1 | =--m----cw--- -- -- --

VIe-1 Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

VIe-1 Loam Upland, 12- to 16-inch 3 -- 8
precipitation zone

Vie-1 | ====----=---- -- ~-- --

————— Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

————— Loam Bottoms, 12- to 16-inch -- -- 6
precipitation zone

VIile-1 Granitic Loam Hills, 12- to 3 -- 5
16-inch precipitation zone

VIils-1 Granitic Loam Hills, 12- to 3 - 5
16-inch precipitation zone

VIIs-1 Granitic Loam Hills, 12- to 3 -- 5
16-inch precipitation zone

Vie-1 Loam Hills, 8- to 12-inch -- - 4
precipitation zone

VIs-2 | =====-=m----- 3 2 10

VIs-2 | ~=-rm---emmee-- 3 2 10




Map
symbol

CaD

CbC

CdC

CeE

CgC

C1D

CmD

CnC

CnF

CoD

CrF

CsC

Mapping unit

Cabezon-Springerville complex,
5 to 25 percent slopes------
Cabezon soil----=-=-mecm--

Springerville soil--------

Cabezon-Springerville cobbly
complex, 5 to 15 percent
slopes----=--=rommmmmmmam oo

Cabezon soil---mme-m-ueam-

Springerville soil--~-----

Cabezon-Thunderbird complex,
5 to 15 percent slopes------
Cabezon soil---=--e-mamaa-

Thunderbird soil-~-~------

Cabezon soils, 8 to 45 per-
cent slopes-------—-—~---—--

Cave gravelly sandy loam, 2
to 15 percent slopes--------

Cave-Continental gravelly
sandy loams, 2 to 30 percent
slopes~------mm—c—m-—m—mmmo-

Cave s0jil----=--c=cmccee——-

Continental soil----------
Cellar very gravelly sandy

loam, 8 to 30 percent

Cellar very rocky sandy loam,
2 to 15 percent slopes------

Cellar very rocky sandy loam,
15 to 60 percent slopes-----

Cellar-Chiricahua complex,
8 to 30 percent slopes------

Cellar soils, 20 to 60
percent slopes--------------

Continental gravelly sandy
loam, 2 to 15 percent
slopes------m-cmmomommmmmn o
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GUIDE TO MAPPING UNITS--Continued

Range
Capability herbage Timber Wildlife

unit Range site group group group

Symbol Name Number Number Number

VIs-1  [---------=-=- -- -- --

————— Clay Loam Hills, 12- to -- -- 5
16-inch precipitation
zone

————— Clay Upland, 12- to 16-inch -- -- 9
precipitation zone

VIe-1  |---e-ememne—- -- -- --

————— Clay Loam Hills, 12- to ~-- --
16-inch precipitation
zone

————— Clay Upland, 12- to 16-inch -- -- 9
precipitation zone

VIs-1  |--------=-=-- 3 -- --

————— Clay Loam Hills, 12- to -- --
16-inch precipitation
zone

————— Clay Loam Upland, 12- to -- -- 10
16-inch precipitation
zone

VIIs-1 Clay Loam Hills, 12- to 16- 3 - 5
inch precipitation zone

VIiIe-1 Caliche Upland, 8- to 12- - -- 3
inch precipitation zone

VIiIe-1 |-------mmeneon -- -- --

----- Caliche Upland, 8- to 12- -- -- 3
inch precipitation zone

----- Loam Upland, 8- to 12-inch - - 2
precipitation zone

VIIs-1 Loam Hills, 8- to 12-inch -- -- 4
precipitation zone

VIIs-1 Loam Hills, 8- to 12-inch -- -— 4
precipitation zone

VIIis-1 Loam Hills, 8- to 12-inch -- - 4
precipitation zone

VIIis-1 Loam Hills, 8- to 12-inch - - 4
precipitation zone

VIis-1 Loam Hills, 8- to 12-inch -- - 4
precipitation zone

ViIle-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone




Map
symbol

CtD

CuC

CvB

CwD

Cx

Cy

CzC

DaF

DgC

DrC

FaC

F1E

F1F

GdD

Go

GrB

Mapping unit

Continental-Cave gravelly
sandy loams, 8 to 30 percent
slopes--==-===-----=-------=
Continental soil--=-=---=--

Cave S0il---==-c--mmmeooun
Continental-Whitlock gravelly

sandy loams, 2 to 15 percent

Continental -Loamy alluvial
land association, sloping---
Continental soil----------

Loamy alluvial land-------

Continental soils, 3 to 30
percent slopes-~------==----

Cordes sandy loam--------=-----

Cordes fine sandy loam, red
variant----------=--mmomaoan

Cross, Cabezon, and Apache
soils, 2 to 15 percent
slopes---==-==-e-mmemmamma e

Cross s0il---===m--w-omna-

Cabezon soil-=--=--=--wu--
Apache soil-=-=wcer-man--un
Dandrea gravelly loam, 20 to
60 percent slopes-------=----
Dye gravelly loam, 2 to 15

percent slopes----~=---~--=-

Dye very rocky loam, 2 to 15
percent slopes-----==~=m---=

Faraway very rocky loam, 0
to 15 percent slopes--------

Faraway-Luzena complex, 20 to
40 percent slopes-~---=--=--

Faraway-Luzena complex, 40 to
60 percent slopes-----------

Gaddes gravelly sandy loam,
3 to 25 percent slopes------

Gila soils--------=--mmmm-oo-=

Graham-Rimrock complex, 0 to
8 percent slopes----~-~==~--
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GUIDE TO MAPPING UNITS--Continued

Range
Capability herbage Timber Wildlife

unit Range site group group group

Symbol Name Number Number Number

VIile-1 | -===-=---ue-- -- -- --

————— Loam Upland, 8- to 12-inch -- -- 2
precipitation zone

————— Caliche Upland, 8- to 12- -- -- 3
inch precipitation zone

ViIe-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone

VIIs-1 Loam Upland, 8- to 12-inch -- --
precipitation zone

VIIw-1 Loam Bottoms, 8- to 12-inch - -- 1
precipitation zone

VIIs-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone

VIs-1 Loam Bottoms, 12- to 16- 2 -- 6
inch precipitation zone

VIs-1 Loam Bottoms, 12- to 16- -- - 6
inch precipitation zone

Vie-1 | =-=-=rmememne- -- -- 5

----- Clay Loam Hills, 12- to 16- -- -- --
inch precipitation zone

----- Clay Loam Hills, 12- to 16- -- -~ --
inch precipitation zone

----- Limy Hills, 12- to 16-inch - -- --
precipitation zone

VIIe-2 | ~=-cmemm—mmm- 3 1 11

VIe-1 Limy Upland, 12- to 16-inch 2 -- 7
precipitation zone

VIs-1 Limy Upland, 12- to 16-inch ~-- - 7
precipitation zone

VIis-1 Clay Loam Hills, 12- to 16- -- -- 5
inch precipitation zone

VIis-1 Clay Loam Hills, 12- to 16- -- -- 5
inch precipitation zone

VIIs-1 Clay Loam Hills, 12- to 16- - -- 5
inch precipitation zone

VIe-1 Granitic Loam Hills, 12- to 3 -- 8
16-inch precipitation zone

VIIc-1 Loam Bottoms, 8- to 12-inch -- -- 1
precipitation zone

VIIs-1 Loam Hills, 8- to 12-inch . . 4

precipitation zone




Map
symbol
GsE

HgB
HgD

HmE

JaC

JaD

La
Le

Le

Lh

LkD

L1C

L1D

LmB

LnC

LnF

LoD

LpB

Mapping unit

Graham soils, 8 to 45 percent

Hogg gravelly loam, 0 to 8
percent slopes--------------
Hogg gravelly loam, 8 to 30
percent slopes---=-=--------
House Mountain soils, 15 to
40 percent slopes-----------

Jacks very rocky loam, 3 to 15
percent slopes--------------

Jacks very rocky loam, 15 to 30
30 percent slopes-----------

Latene gravelly sandy loam----
Latene-Mohave compleXx-----~----

Lehmans gravelly clay loam,
8 to 45 percent slopes------

.Lehmans extremely rocky clay

loam, 8 to 60 percent

Lonti gravelly sandy loam, 15
to 30 percent slopes--------

Lonti gravelly sandy loam,
high rainfall, 0 to 15
percent slopes--------------

Lonti gravelly sandy loam,
high rainfall, 15 to 30
percent slopes--------------

Lonti gravelly loam, 0 to 8
percent slopes------r-------

Lonti cobbly loam, 0 to 15
percent slopes----------=---

Lonti cobbly loam, 30 to 60
percent slopes---=--m-=-----

Lonti complex, 2 to 30 per-
cent slopes-----=-==---~----

Lonti-Abra gravelly sandy
loams, 0 to 8 percent
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GUIDE TO MAPPING UNITS--Continued

precipitation zone

Range
Capability herbage Timber Wildlife

unit Range site group group group

Symbol Name Number Number Number

VIIs-1 Loam Hills, 8- to 12-inch -- -- 4
precipitation zone

VIs-2 | ~-----mememn- 3 2 11

VIe-2 | =---------ne- 3 2 11

VIIs-1 Loam Hills, 8- to 12-inch -- - 4
precipitation zone

Vis-1 Limy Upland, 12- to 16-inch 3 -- 7
precipitation zone

VIs-1 Limy Upland, 12- to 16-inch 3 -- 7
precipitation zone

VIiIc-1 Loam Upland, 8- to 12-inch -- - 2
precipitation zone

VIIc-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone

Viie-1 Loam Hills, 8- to 12-inch -- -- 4
precipitation zone

VIIs-1 Loam Hills, 8- to 12-inch -- -- 4
precipitation zone

VIe-1 Loam Upland, 12- to 16- 2 -- 8
inch precipitation zone

Vie-2 | -=-=-=-wmeca- 3 1 11

VIie-2 | —--mcmmem—m—- 3 1 11

VIs-1 Loam Upland, 12- to 16-inch 2 -- 8
precipitation zone

VIe-1 Loam Upland, 12- to 1l6-inch 2 - 8
precipitation zone

Vile-1 Loam Upland, 12- to 16-inch 3 -- 8
precipitation zone

Vie-1 Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

VIs-1 | -=-semm-mmmme -~ - --

————— Loam Upland, 12- to 16-inch -- --
precipitation zone

————— Limy Upland, 12- to 16-inch -- -- 7



Map
symbol

LxD

LsC

LtB

LuC

LvE

LwD

LxD

Ly

Ly2

Lz

MbC

MdF

MgD

MKF

Mapping unit

Lonti-Abra complex, 8 to 30
percent slopes--------------
Lonti soil---=-==ccmmme-am

Abra s0il-==ce=-=e-c-o-oo-

Lonti-Pastura complex, 0 to
20 percent slopes-----------
Lonti soil-macm--mmacana--

Pastura soil-----=---~--=--

Lonti-Cordes association,
undulating-----==-~=-=ecw---
Lonti soil------=cmemmmeom

Cordes soil---=-mr=-=—-=--

Lonti-Wineg complex, 3 to 15
percent slopes-------~------
Lonti soil-mm-mmmcmmcmemon

Wineg soil--=-=-=-==-o"---

Lonti-Rock land association,

Rock land-----==--==-—----
Luzena cobbly loam, 0 to 30
percent slopes---------=-----

Luzena very rocky loam, 10
to 30 percent slopes--------

Lynx s0ils-~-----=rm==m=-m—m-a-
Lynx soils, eroded------w-----
Lynx soils, wet variant-------

Mirabal gravelly sandy loam,
8 to 20 percent slopes------
Mirabal gravelly sandy loam,
20 to 60 percent slopes-----
Mirabal-Dandrea complex, 20
to 60 percent slopes--------
Mirabal soil---------m=-==
Dandrea sojil-----==-=-==--
Moano gravelly loam, O to 30
percent slopes--------------

Moano very rocky loam, 15 to
60 percent slopes-~-------=--
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GUIDE TO MAPPING UNITS--Continued

Range
Capability herbage Timber Wildlife

unit Range site group group group

Symbol Name Number Number Number

VIe-1 | =-------=----- -- -- --

————— Loam Upland, 12- to 16-inch - -
precipitation zone

----- Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

Vie-1 | --erc-coomm- -- -- --

----- Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

————— Limy Hills, 12- to 16-inch -- -- 5
precipitation zone

VIs-1 | -=-----omm--- -- -- --

————— Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

————— Loam Bottoms, 12- to 16- -- ~-- 6
inch precipitation zone

Vie-1 | =--------o--m- -- -- --

----- Loam Upland, 12- to 16-inch - --
precipitation zone

----- Limy Upland, 12- to 1l6-inch -- -- 7
precipitation zone

VIe-1 Loam Upland, 12- to 16-inch -- -- 8
precipitation zone

VIIs-1 | -==--e-e-m-n- -- -- --

VIe-1 Clay Loam Hills, 12- to 16- 2 -- 5
inch precipitation zone

Vis-1 Clay Loam Hills, 12- to 16- -- -- 5
inch precipitation zone

VIic-1 Loam Bottoms, 12- to 16-inch 1 -- 6
precipitation zone

Vie~1 Loam Bottoms, 12- to 16-inch -— - 6
precipitation zone

Vw-1 Loam Bottoms, 12- to 16-inch| -- -- 6
precipitation zone

VIe-2 | =-=---o-oeoo- 4 1 11

VIIle-2 | =~=-v-e-=m---- 4 1 11

VIle-2 | -=----------- -- 11

__________________ - 1 -

VIIe-1 Granitic Loam Hills, 12- to 3 -- S
16-inch precipitation
zone

VIIs-1 Granitic Loam Hills, 12- to 3 -- 5

16-inch precipitation
zone




Map
symbol

MoD

MrC

MsB

Mt

PaB

PcE

Pd
Pe
Pf

PgB

PhD

P1B

PmB

PnB

Po

Pp

Mapping unit Page
Moano extremely rocky loam,
15 to 30 percent slopes------ 38

Moano-Lynx association,
rolling----mccemmmme e 39
Moano s0il-=-=c-cceococoooo _-

Lynx soil---m-c-ocomnncnaa --

Moenkopie association,
undulating------=---eocaua-- 39

Mohave sandy loam-------------- 40

Palma sandy loam, 1 to 8
percent slopes-------c------- 40

Palos Verdes gravelly sandy
loam, 8 to 40 percent slopes- 41

Partri loam---------cccme-- 42
Partri gravelly clay loam------ 42
Partri-Abra loams--------=-~--- 42

Pastura gravelly loam, 0 to 8
percent slopes--------------- 43

Pastura complex, 1 to 30
percent slopes-~--=---------- 43

Pastura-Poley complex, 2 to 8
percent slopes--------------- 43
Pastura soil--------m--nno- --

Poley soil-------ccmvoumom --
Pastura-Lynx association,
undulating---------cacomamnao 43
Pastura soil---------occ--- --
Lynx s0il----c-cmmmcmcmuo --
Pastura-Rune association,

undulating------c-cmeooomn o 43
Pastura soil-~-----==-----. --

Rune soil--------cccmoaaaon --
Poley gravelly sandy loam------ 44
Poley-Partri loams---------=--- 44

GUIDE TO MAPPING UNITS--Continued

Range
Capability herbage Timber Wildlife

unit Range site group group group

Symbol Name Number Number Number

VIIs-1 Granitic Loam Hills, 12- to -- -- 5
16-inch precipitation
zone

VIiIe-1 | ---coommmoon 3 -- --

----- Granitic Loam Hills, 12- to -- --
16-inch precipitation
zone

————— Loam Bottoms, 12- to 16-inch -- -- 6
precipitation zone

VIiis-1 Limy Hills, 12- to 16-inch -- -- 5
precipitation zone

VIIc-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone

VIe-1 Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

VIiIe-1 Loam Hills, 8- to 12-inch -- -- 4
precipitation zone

VIis-1 Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

VIs-1 Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

VIs-1 Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

VIs-1 Limy Hills, 12- to 16-inch 3 -~ 5
precipitation zone

VIe-1 Limy Hills, 12- to 16-inch 3 -- 5
precipitation zone

VIs-1 | =-ecmmmmmmeeo -- -- --

----- Limy Hills, 12~ to 16-inch -- --
precipitation zone

----- Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

VIs-1 | ~e--e-—cmnmmo 3 -- --

----- Limy- Hi1lls, 12- to 16-inch -- -- 5
precipitation zone

----- Loam Bottoms, 12- to 16-inch - - 6
precipitation zone

VIs-1 | -e--cmmemcom- -- --

----- Limy Hills, 12- to 16-inch - --
precipitation zone

----- Loam Bottoms, 12- to 16-inch| - -- 6
precipitation zone

Vis-1 Limy Upland, 12- to 16-inch 2 -- 7
precipitation zone

VIs-1 Limy Upland, 12- to 16-inch -- -- 7
precipitation zone




Map
symbol

PrC

PsC

PsD

PuC

PvD

PwD

ReD

Rk

Rn

Ro
Rr
Rs
Rt
Sa

ShB

S1B

SmB

SnD

Mapping unit

Purner gravelly loam, 2 to 15
percent slopes----------=----

Purner very stony loam, 2 to
15 percent slopes---------~=-

Purner very stony loam, 15
to 30 percent slopes--------

Purner-Boysag complex, 2 to
15 percent slopes----~--=----
Purner soil-------~-=-----
Boysag soil-------=~-------
Purner and Dye soils, 2 to 30
percent slopes------~==-==--
Purner soil--------=----=-~~-

Dye s0ile---ome-ommmanoan

Purner and Moenkopie soils,
8 to 30 percent slopes------

Retriever gravelly loam, 2
to 30 percent slopes--------

Rimrock cobbly clay-----=------

Rimrock-Cave complex----------
Rimrock soil----==~--=----

Cave s0il----==mm=mocmnm-—-

Rimrock-Graham complex, 3 to
15 percent slopes-----------

Rock land--------c-=--momoa-—--
Rock land, low rainfall-------
Rough broken land-------------
Rune loam--=---=--=cc-=eo------

Sandy and gravelly alluvial

Showlow gravelly sandy loam,
0 to 8 percent slopes-------

Springerville cobbly clay,
0 to 8 percent slopes-------

Springerville very stony
clay, 0 to 8 percent slopes-

Springerville-Cabezon complex,
3 to 30 percent slopes------
Springerville soil--------

Cabezon soil-=r-==-rm==m-=-
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Range
Capability herbage Timber Wildlife
unit Range site group group group

Page Symbol Name Number Number Number

45 Vie-1 Limy Hills, 12- to 16-inch -- -- 5
precipitation zone

45 VIs-1 Limy Hills, 12- to 1l6-inch -- -- 5
precipitation zone

45 Vis-1 Limy Hills, 12- to 16-inch - -- 5
precipitation zone

45 Vie-1 | -==----=----~ -- -- --

-- | =eee- Limy Hills, 12- to 16-inch -- -- 5
precipitation zone

-— | meee- Limy Upland, 12- to 16-inch -- -- 7
precipitation zone

45 VIs-1 | =--=m--=een-- -- -- --

- | e=--- Limy Hills, 12- to l6-inch - -- 5
precipitation zone

B Limy Upland, 12- to 16-inch - -- 7
precipitation zone

46 VIs-1 Limy Hills, 12- to 16-inch -~ -- 5
precipitation zone

46 ViIle-1 Caliche Upland, 8- to 12- -- -- 3
inch precipitation zone

47 VIIs-1 Loam Hills, 8- to 12-inch -~ -- 4
precipitation zone

47 VIIs-1 | =-=--e--==---= -- -- --

B T Loam Hills, 8- to 12-inch ~- -- 4
precipitation zone

- —me-- Caliche Upland, 8- to 12- -~ -- 3
inch precipitation zone

47 ViIe-1 Loam Hills, 8- to 12-inch -- -- 4
precipitation zone

47 VIIs-1 | -=w---==c---a- 5 -- --

47 ViIs-1 | -=-rm=-==----- ~- -- --

47 VIIe-1 | =--=---memo-e- ~- -- --

49 VIe-1 Loam Bottoms, 12- to 16- - -~
inch precipitation zone

49 VIIw-1 | =-e-memmmmmeme- 4 -- 1,6

49 VIis-1 Limy Upland, 12- to 16-inch 1 -- 7
precipitation zone

50 VIs-1 Clay Upland, 12- to 16-inch 1 -- 9
precipitation zone

50 Vis-1 Clay Upland, 12- to 16-inch -- - 9
precipitation zone

51 VIs-1 | -—s---eomm-mee 2 -- --

B i Clay Upland, 12- to 16-inch - -
precipitation zone

- | ----- Clay Loam Hills, 12- to 16- -- -- S
inch precipitation zone



Map
symbol

SpB

StB

SuB

TaB

TcC

TdC

TdE

ThC

T1B

TmD

TnF

To

TwC

Mapping unit

Springerville-Pastura
complex, 1 to 5 percent
slopes--------cem-coommo-no-
Springerville soil--------

Pastura soil--------------

Springerville-Thunderbird
complex, 0 to 8 percent

Springerville-Lonti associa-
tion, undulating------------
Springerville soil---~----

Lonti soil---------=------

Tajo gravelly loam, 0 to 8
percent slopes--------==-=~~

Tajo-Springerville complex,
0 to 15 percent slopes------
Tajo $0il------=meommomommn

Springerville soil--------

Thunderbird cobbly clay loam,
0 to 15 percent slopes------

Thunderbird cobbly clay loam,
15 to 40 percent slopes-----

Thunderbird-Cabezon complex,
0 to 15 percent slopes------
Thunderbird soil----------

Cabezon soil-------------~

Tortugas gravelly loam, 2 to
8 percent slopes-=---=--m=--

Tortugas very rocky loam, 8
to 30 percent slopes--------

Tortugas extremely rocky
loam, 15 to 60 percent

Tres Hermanos-Whitlock
gravelly sandy loams, 0 to
15 percent slopes-----------

Page

51

51

51

53

53

54

54

54

54

55
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Range
Capability herbage Timber Wildlife

unit Range site group group group

Symbol Name Number Number Number

VIs-1 e -- -- --

----- Clay Upland, 12- to 16-inch - -- 9
precipitation zone

————— Limy Hills, 12- to 16-inch -- -- )
precipitation zone

VIs-1 | ==-------nm-- 2 - --

————— Clay Upland, 12- to 16-inch -- --
precipitation zone

————— Clay Loam Upland, 12- to -- -- 10
16-inch precipitation
zone

VIs-1 | ==-----mmmam - -- --

————— Clay Upland, 12- to 16-inch -- --
precipitation zone

————— Loam Upland, 12- to 1l6-inch -- -- 8
precipitation zone

VIs-1 Clay Loam Hills, 12- to 16- 2 - 5
inch precipitation zone

VIie-1 [ ~-----c-me--- -- --

————— Clay Loam Hills, 12- to 16- - --
inch precipitation zone

————— Clay Upland, 12- to 16-inch -- -- 9
precipitation zone

Vie-1 Clay Loam Upland, 12- to 16- 1 - 10
inch precipitation zone

Vie-1 Clay Loam Upland, 12- to 16- 2 -- 10
inch precipitation zone

VIe-1 | -w-oommoumnea- 3 -- -~

————— Clay Loam Upland, 12- to 16- -- -- 10
inch precipitation zone

————— Clay Loam Hills, 12- to 16- -— -- 5
inch precipitation zone

VIs-1 Limy Hills, 12- to 16-inch 3 -- 5
precipitation zone

VIs-1 Limy Hills, 12- to 16-inch 4 -- 5
precipitation zone

VIIs-1 Limy Hills, 12- to 16-inch 4 -- 5
precipitation zone

VIc-1 Loam Bottoms, 12- to 16- 2 -- 6
inch precipitation zone

ViIe-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone
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Range
Capability herbage Timber Wildlife
unit Range site group group group
Map
symbol Mapping unit Page Symbol Name Number Number Number
vm Vekol-Mohave complex------~-=-- 56 VIIs-1 | ===-wemccoe-— -~ -- --
Vekol soil------=--em-cm-- -- | meee- Loam Bottoms, 8- to 12-inch -— --
precipitation zone
Mohave soil--------=-cvnr-- R e Loam ;Upland, 8- to 12-inch -- -- 1
precipitation zone
VnD  Venezia cobbly loam, 0 to 30
percent slopes-------------- 56 Vie-1 Granitic Loam Hills, 12- to 3 -- 5
16-inch precipitation zone
VrF  Venezia very stony loam, 30
to 60 percent slopes-------- 56 VIIs-1 Granitic Loam Hills, 12- to -- -- 5
16-inch precipitation
zone
VsC Venezia-Springerville complex,
0 to 20 percent slopes------ 57 VIs-1 | =--------omoe- 3 -- --
Venezia soil-----------=u- L Granitic Loam Hills, 12- to -- -
16-inch precipitation
zone
Springerville soil-------- -—- | e Clay Upland, 12- to 16-inch -- -- 9
precipitation zone
VtC Venezia-Thunderbird complex,
S to 15 percent slopes------ 57 VIe-1 | =-=---m-emwe- -- -- --
Venezia soil-------------- -—- | ----- Granitic Loam Hills, 12- to -- --
16-inch precipitation
zone
Thunderbird soil---------- -—- === Clay Loam Upland, 12- to -- -- 10
16-inch precipitation zone
VtE  Venezia-Thunderbird complex,
15 to 40 percent slopes----- 57 VITe-1 | ====m-m-eon-a- 3 -- --
Venezia soil-------=-=----- L N Granitic Loam Hills, 12- to - --
16-inch precipitation
zone
Thunderbird soil---------- -~ | === Clay Loam Upland, 12- to 16- -- -- 10
inch precipitation zone
WcC  Waldroup-Cabezon association,
hilly---coccmmmmriccme e 58 VIIs-1 | -=------mmn-- -- - --
Waldroup soil----~----=--~ - | =m--- Clay Loam Upland, 12- to 16- -- -- 10
inch precipitation zone
Cabezon soil--------==-=-~- me | meem- Clay Loam Hills, 12- to 16- -- -- 5
inch precipitation zone
WgC  Whitlock gravelly sandy loam,
0 to 15 percent slopes------ 58 Vile-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone
WhC  Whitlock-Anthony gravelly
sandy loams, 0 to 15
percent slopes----=--------- 58 VIiIe-1 Loam Upland, 8- to 12-inch -- -- 2
precipitation zone
W1F  Wilcoxson gravelly loam, 30
to 60 percent slopes-~------ 59 VIle-2 | --cmemcmemeo- 3 2 11
Wm Wineg sandy loam-------------- 60 VIs-1 Limy Upland, 12- to 16-inch 2 -- 7
precipitation zone
Wn Wineg-Abra complex------------ 60 VIs-1 Limy Upland, 12- to 16-inch 3 -~ 7
precipitation zone
Wo Wineg-Lynx association-------- 60 VIs-1 | ==m--cmeemon- -- -- -
Wineg soil------~-----ono- -~ m=--- Limy Upland, 12- to 16-inch -- --
precipitation zone
Lynx s0il--v----riccmemmun- -- | ==--- Loam Bottoms, 12- to 16- - -- 6
inch precipitation zone
Wp Wineg and Poley soils--------- 60 VIs-1 Limy Upland, 12- to 16-inch == -- 7
precipitation zone

Y U.S. GOVERNMENT PRINTING OFFICE: 1976— 200-154/43



NRCS Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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