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Major fieldwork for this soil survey was done in the period 1958-63. Soil names and deserip-

tions were approved in 1965. Unless otherwise indicated, statements in the publication

refer to conditions in the county in 1963. This survey was made cooperatively by the Soil

Conservation Service and the University of Nevada Agricultural Experiment Station. It

is a part of the technical assistance furnilghed to the Pahranagat Valley Soil Conservation
istrict.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of the Pahran--

agat-Penoyer Areas, Nev., contains
information that can be applied in man-
aging farms, ranches, and rangeland; in
selecting sites for roads, ponds, buildings
or other structures; and in appraising the
value of tracts of land for agriculture,
industry, or recreation.

Locating Soils

All of the soils of the Pahranagat-
Penoyer Areas are shown on the detailed
map at the back of this survey. This map

consists of many sheets that are made from-

aerial photographs. Each sheet is num-
bered to correspond with numbers shown
on the Index to Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in the survey.
This guide lists all of the soils of the Areas
in alphabetic order by map symbol. It
shows the page where each kind of soil is
described, and also the page for the capa-
bility unit or units in which the soil has
been placed.

Individual colored maps showing the
relative suitability or limitations of soils
for many specific purposes can be devel-
oped by using the soil map and information
in the text. Interpretations not included in
the text can be developed by grouping the
soils according to their suitability or %mi-

tations for a particular use. Translucent
material can be used as an overlay over the
soil map and colored to show soils that have
the same limitation or suitability. For ex-
ample, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with farm-

ers can learn about use and management of
the soils in the soil descriptions and in the
discussions of the capagility units and
wildlife sites.
- Game managers, sportsmen, and others
concerned with wz'idlz'fe will find informa-
tion about soils and wildlife in the sub-
section “Managing Soils for Wildlife,”

Ranchers and others interested in range
can find, under “Descriptions of the Soils,”
listings of plants that are most important
in grazing areas managed for cattle.

ngineers and builders will find under
“Engineering Uses of Soils” tables that
give engineering descriptions of the soils
in the Areas and that name soil features
that affect engineering practices and struc-
tures.

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

. Students, teachers, and others will find
information about soils and their manage-
ment in various parts of the text.

Newcomers in the Pahranagat Valley or
the Penoyer Valley may be especially in-
terested in the section “Greneral Soil Map,”
where broad patterns of soils are described.
They may also be interested in the section
“General Nature of the Areas,” which

ives additional information about the
ahranagat-Penoyer Areas.
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EXPLANATION
Series Year and Series Number

Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965.
Many surveys, however, were then at such advanced stage of printing that it was not feasible to remove
series year and number. Consequently, the last issues bearing series year and number will be as [ollows:

Series 1957, No. 23, Las Vegas and Eldorado Valleys Series 1961, No. 42, Camden County, N.J.
Area, Nev. Series 1962, No. 13, Chicot County, Ark.
Series 1958, No. 34, Grand Traverse County, Mich. Series 1963, No. 1, Tippah County, Miss.
Series 1959, No. 42, Judith Basin Area, Mont.
Series 1960, No. 31, Elbert County, Colo. (ILastern
Part)
Series numbers will be consecutive in each series year, up to and including the numbers shown in the fore-
going list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number.
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SOIL SURVEY OF THE PAHRANAGAT-PENOYER AREAS,
NEVADA

BY LLOYD ROOKE, L. N. LANGAN, AND D. G. BAGLEY, SOIL CONSERVATION SERVICE

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

HE PAHRANAGAT-PENOYER AREAS are in the

south~central and the western parts of Lincoln County
in southern Nevada (fig. 1). The Pahranagat Area occu-
pies 62,944 acres, and the Penoyer Area covers 212,740
acres.

These Areas have a semiarid, continental climate.
Annual precipitation is low, sunshine is abundant, the
rate of evaporation is high, and the air is dry and clear.

Farming and livestock raising are the main enterprises.
Most of the acreage is in range that provides only hmited
grazing for livestock, but about 6,100 acres are used for
rrrigated crops, principally alfalfa, small grain, row crops,
and native meadow for hay or pasture.

In the Pahranagat Area the soils used for irrigated
crops are on the low-lying flood plain. These soils gener-
ally are very deep, well drained to poorly drained, and
medium textured or moderately fine textured. They are
suited to various kinds of crops, depending on the degree
of wetness and the content of soluble salts. Row crops
and seed crops can be grown in fields where soil salinity
is low and where the water table is kept at a safe level.

Other soils on the flood plain in the Pahranagat Area,
as well as soils adjacent to the valley floor in the Penoyer
Area, generally ave very deep, well drained or somewhat
excessively drained, and medium textured or moderately
coarse textured. These soils are used only for limited
grazing, but they could be prepared for irrigation and
cultivated if water were made available.

On the uplands in both Areas, some of the soils are
shallow, moderately coarse textured or medium texturved,
and gravelly, cobbly, or stony. Others are very deep,
coarse textured, and gravelly or cobbly and stony. All of
these soils have a sparse cover of desert plants that pro-
vide only limited grazing. The soils are not suitable for
cultivation, and they receive so little rainfall that they
f{zrblnnot be revegetated by using any of the methods now

own.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in the Pahranagat-Penoyer Areas, where they
are located, and how they can be used.

They went into the Areas knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over each Area, they
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Figure 1.—Location of the Pahranagat-Penoyer Areas in Nevada.

observed steepness, length, and shape of slopes; kinds of
native plants or crops; kinds of rock; and many facts
about the soils. They dug many holes to expose soil pro-
files. A profile is the sequence of natural layers, or
horizons, in a soil; it extends from the surface down into
the parent material that has not been changed much by
leaching or by roots of plants.

1



2 SO0IL SURVEY

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in areas nearby and in places more distant. They classified
and named the soils according to nationwide, uniform
procedures. To use this survey efliciently, it is necessary
to know the kinds of groupings most used in a local soil
classification,

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that ave
similar in thickness, arrangement, and other important
characteristics. Kach 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. Ash Springs
and Penoyer, for example, are the names of two soil
series. All the soils in the United States having the same
series name ave essentially alike in these characteristics
that go with their behavior in the natural, untouched
landscape. Soils of one series can differ somewhat in
texture of the surface soil and in slope, stoniness, or
some other characteristic that affects use of the soils by
man,

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in
texture, separations called soil types are made. Within a
series, all the soils having a surface layer of the same
textwre belong to one soil type. Ash Springs silt loam
and Ash Springs fine sandy loam are two soil types in
the Ash Springs series. The difference in texture of their
surface layers 1s apparent from their names.

Some types vary so much in slope, degree of evosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil
map as one unit. Such soil types are divided into phases.
The name of a soil phase indicates a feature that affects
management. For example, Maynard Lake loamy sand,
0 to 4 percent slopes, is one of two phases of Maynard
Take loamy sand, a soil type that ranges from nearly
level to strongly sloping.

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

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

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intermingled, and so small in size that it
is not practical to show them separately on the map.
Therefore, they show these intermingled soils as one
mapping unit and call them a soil complex. Ordinarily,
a soll complex is named for the major kinds of soil in
ity for example, Pahranagat-Ash Springs complex.

Some mapping units contain more than one kind of
soil In a pattern more open and less intricate than that
of a soil complex. Such a mapping unit is called a soil
assoclation. A soil association differs from a soil complex
in that its component soils can be mapped separately, at
an ordinary scale such as 4 inches per mile, 1f practical
advantages make the effort worthwhile. Separate map-
ping at an ovdinary scale is not possible for a soil com-
plex. A soil association, like a soil complex, is named
for the major soils in it, for example, Ixoyen-Tickapoo
association, 2 to 4 percent slopes.

Also, on most soll maps, areas are shown that are so
rocky, so shallow, or so frequently worked by wind and
water that they scarcely can be called soils. These areas
are shown on a soil map like other mapping units, but
they are given descriptive names, such as Rock land or
Clay dune land, and are called land types rather than
soils.

While a soil survey is in progress, samples of soils ave

taken, as needed, for laboratory measurements and for

engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are
estimated for the irvigated 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 a way that it is readily useful to different
groups of readers, among them farmers, ranchers, engi-
neers, and homeowners. Grouping soils that are similar
in suitability for each specified use is the method of orga-
nization commonly used in the soil surveys. On basis of
the yield and practice tables and other data, the soil
scientists set up trial groups, and then test them by
further study and by consultation with farmers, agron-
omists, engincers, and others. Then, the scientists adjust
the groups according to the results of their studies and
consultation. Thus, the groups that arve finally evolved
reflect up-to-date knowledge of the soils and their
behavior under present methods of use and management.

General Soil Map

The general soil maps at the back of this survey show,
in color, the soil associations in the Pahranagat Area and
the Penoyer Area. 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
soils in one association may occur in another, but in a
different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in an area, who want
to compare different parts of an area, or who want to
know the location of large tracts that are suitable for a
certain kind of farming or other Jand use. Such a map
is not -suitable for planning the management of a farm
or field, because the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other
characteristics that affect management.
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Figure 2.—Aerial view of the Pahranagat Area, looking southward across the hamlet of Alamo, the only settlement in the Pahranagat-
Penoyer Areas. The Ash Springs-Pahranagat association lies on the flood plain in the old river channel of the Pahranagat Valley. The
Alko-Pahroc association is on the dry terraces adjoining the flood plain.

Discussed in the following subsections are the six soil
assoclations in the Pahranagat Arvea and the seven soil
associations in the Penoyer Area,

Pahranagat Area

The Pahranagat Aren is 44 miles long and roughly
214 miles wide. It consists of the Pahranagat Valley,
which is part of an ancient, well-preserved river course
and generally is 14 to 14 mile wide, together with the
adjacent terraces and rocky land on both sides. The eleva-
tion of the flood plain along the old river channel ranges
from 8,900 feet at the northern end of the survey area
to about 3,000 feet at the southern end. In places the
nearby terraces and rocky land vise to an elevation of
5,000 feet. That part of the flood plain between Hiko

Spring and Maynard Lake has been strongly modified by
a series of springs. Above and below that area, however,
there is no evidence of wetness.

1. Alko-Pahroc association

Nearly level to moderately sloping, gravelly soils that are
shallow over silica and lime cemented hardpan, on old
allwvial fans

This soil association occupies nearly level to moderately
sloping old alluvial fans that extend from the Pahrana-
gat Valley flood plain upward toward the mountains
(fig. 2). The elevation ranges from about 3,000 to 5,000
feet. More than half of the Pahranagat Avea is in this
association.

The most extensive soils in this association are the Alko
and Pahroc, but Crystal Springs soils are also important.
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The Alko soils occur south of Hiko Spring, where the
alluvium was derived from volcanic rocks. Most of the
plant cover on Alko soils is creosotebush, white bur-sage,
and Joshua-tree. The Pahroc soils, which lie northwest
of Crystal Springs (also called Crystal Spring), formed
in alluvium derived from both sedimentary and volcanic
rocks. They are covered with almost pure stands of black-
brush. The Crystal Springs soils occupy old fans at the
foot of the Alamo and Hiko Ranges. Here, the alluvium
came chiefly from dolomitic limestone. The common
vegetation on Crystal Springs soils is shadscale, bud
sagebrush, Mormon-tea, and big galleta.

The soils in this association all are shallow and mod-
erately coarse textured or very gravelly and medium
textured; they overlie a silica- and lime-cemented hard-
pan. Their drainage is good, but their available water
capacity is very low.

The soils are used mostly as range that provides limited
grazing for livestock. Because the annual rainfall is low,
there 1s little chance that the plant cover can be improved.

2. Pintwater-Theriot association

Sloping to very steep, shallow, rocky or extremely rocky
sotls on hills, ridges, and mountains

This soil association occupies sloping to very steep
sides of hills, ridges, and mountains., Barren rock crops
out in many places. The elevation ranges from about
3,000 to 5,000 feet. About 20 percent of the Pahranagat
Area is in the association.

Dominant are the Pintwater and Theriot soils. The
major acreage of the Pintwater soils lies south of Upper
Pahranagat Lake, but the Theriot soils are mostly in the
northern part of the association. Theriot soils occur on
the east side of the old river channel, where the Alamo
and Hiko Ranges extend into the Area at several loca-
tions.

The Pintwater soils are over volcanic bedrock and are
shallow, very stony, and moderately coarse textured. The
Theriot soils are over dolomitic limestone and are shal-
low, very stony, and medium textured. These soils are
well drained or somewhat excessively drained and have
very low available water capacity. The vegetation con-
sists mainly of shadscale, white bur-sage, and Mormon-
tea growing in sparse stands.

The soils in this association are used for limited graz-
ing by livestock. They produce only a small amount of
forage.

3. Carrizo-Maynard Lake associalion

Nearly level to strongly sloping, very deep, sandy soils
that are gravelly or stony; on small recent allwvial fans
and in intermittent stream channels

This soil association occurs throunghout the Pahranagat
Valley on recent alluvium in the channels of intermittent
streams and in many small fans. The elevation ranges
from about 2,300 to 4,100 feet. Slopes are nearly level to
strong. The association makes up about 12 percent of the
Pahranagat Area.

The Carrizo and Maynard Lake soils are dominant in
the association, but the Seaman soils are also important.
All these soils formed in alluvium derived from both
sedimentary and volcanic rocks. The Carrizo soils are
coarse textured, very gravelly and cobbly, very rapidly
permeable, and excessively drained. The Maynard Lake

soils are coarse textured and are stratified with layers
of gravelly, coarse-textured material. They are rapidly
permeable and somewhat excessively drained. The nearly
level and gently sloping Seaman soils are moderately
coarse textured, have moderately rapid permeability, and
are well drained.

In most areas the soils of this association are covered
with a sparse stand of creosotebush, white bur-sage, and
yucca. In places, however, the vegetation is greasewood,
rubber rabbitbrush, and saltgrass. These plants occur
where the parent alluvium was deposited on an area of
the old river chanmnel that had restricted drainage and
contained an accumulation of salts.

Most of the acreage in this association is in range that
provides little forage for livestock. The Carrizo soils
generally are not suitable for cultivation, but crops are
grown on about 5 percent of the Maynard Lake soils
and about 30 percent of the Seaman soils. The Maynard
Lake and Seaman soils are not wholly suitable for crop-
ping, because -they occupy such small areas that satis-
factory irrigation is difficult. In places where salts have
accumulated, the soils can be improved by draining and
leaching.

“The Seaman and Maynard Lake soils can be used for
some kinds of deciduous orchards if adequate water is
available for irrigation.

4. Geer-Penoyer association

Flat or nearly level, very deep, medium-textured soils
on flood plains

This soil association occupies flat or nearly level parts
of the Pahranagat Valley flood plain that are usually
dry. Although they account for less than 5 percent of the
total acreage, these areas extend all the way from May-
nard Lake to the northern boundary and beyond. The
elevation ranges from about 3,000 to 3,900 feet.

Dominant in the association are the Geer and Penoyer
soils, all of which have a medium-textured subsoil. The
Geer solls are very deep, loamy, moderately permeable,
and chiefly moderately well drained. In some areas they
are somewhat poorly drained and arve affected by salts
brought upward into the root zone by canal seepage and
spring water. The Penoyer soils are very deep and silty,
have slow or moderately slow permeability, and are well
drained.

Most, of the acreage in this association is in range that
provides forage for livestock and habitat for wildlife.
Fourwing salthush, quailbush, and greasewocod are the
principal plants. The cultivated areas are used mainly
for some kinds of row crops and other field crops that
are suited to the Pahranagat Area. Except in places
strongly affected by salts, the saline Geer soils are poten-
tially just as productive as the nonsaline ones. They can
be reclaimed by lowering the water table and then leach-
ing the excess salts.

5. Ash Springs-Pahranagat association

Nearly level soils that have a fluctuating water table;
on flood plains

This soil association is in nearly level areas of the
Pahranagat Valley flood plain that have a high water
table caused by springs that feed the ground water (fig.
3). It lies between Maynard Lake and Hiko Spring at
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Figure 3.—A thermal spring, emerging at the base of a dolomite hill, in the Ash Springs-Pahranagat association. The.ledgelike rock
(right center) is travertine that was formed by spring water in the past. On the hillside beyond are Theriot soils.
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elevations ranging from 3,000 to 3,900 feet. About 8 per-
cent, of the survey area is in this association. )
Dominant are the Ash Springs and Pahranagat soils,
but also important arve Peat, a miscellaneous land type,
and the Lahontan soils. The Ash Springs soils are very
deep and consist of medium-textured soil material strati-
fied with moderately coarse textured material. They have
moderately slow permeability, are somewhat poorly
drained or poorly drained, and ave affected by soluble
salts. The Pahranagat soils are very deep, silty but errat-
ically stratified soils consisting of medium-textured to
fine-textured mineral material in which there are a few
thin layers of muck or mucklike material. They have
moderately slow permeability and are poorly drained or
somewhat, poorly drained. )
The vegetation on these soils consists mostly of native
meadow plants, such as sedges, rushes, clover, inland
saltgrass, and alkali sacaton. In general, the fluctuating
water table is highest in winter and spring, but the
height of the water table, as well as the content of salts
and alkali, varies considerably from place to place. A
few small areas of Peat and of Lahontan soils, water
table variants, have a nonfluctuating water table, and a
few areas of the Lahontan variants are gently sloping.
Meadow hay and pasture are produced in most areas
of this association, though row crops or other field crops

|

Figure 4—A waterlogged area on the nearly level flood plain, Ash
Springs-Pahranagat association. A giant cottonwood has been
uprooted, and its shallow roots are exposed.

are grown in drained areas. Unless drainage is improved,
reclaiming the soils is not feasible (fig. 4). Draining
areas of Peat is not advisable, however, for it would
cause drying and excessive shrinking and cracking.

6. Adaven-Bastian association

Nearly level, medivum-textured, saline-alkali soils on small
allwial fans and along lake and channel margins

This soil association is on small alluvial fans and along
the margins of lakes and channels. It occurs in many,
small or narrow, nearly level areas. Except in an area
south of Hiko ILake, the association adjoins the Ash
Springs-Pahranagat association. It is affected by ground
water and is covered mostly with inland saltgrass. It
makes up less than 2 percent of the Pahranagat Area.

The Adaven and Bastian soils, the principal soils, are
somewhat poorly drained and ave affected by salts and
alkali. Adaven soils are stratified, moderately coarse tex-
tured and medium textured, and moderately deep over a
hardpan strongly cemented with lime. Bastian soils ave
medium textured and contain weak silica cementation
in their subsoil.

These soils are used mainly for livestock grazing and
as habitat for small game. The amount of forage pro-
duced Is limited by the excess salts and alkali. If the
Bastian soils are drained, they can be reclaimed and culti-
vated. In places the Adaven soils can be developed for
improved pasture consisting of salt-tolerant plants.

Penoyer Area

The Penoyer Area consists mainly of the Penoyer
Valley, a large basin extending in a north-northeast and
south-southwest direction. Included in the total acreage,
mostly along the western boundary, are parts of the
rocky rim above the basin. Livestock grazing is the domi-
nant use of soils in the Area. None of the acreage has
been developed as cropland, but development can be ex-
pected in the near future because wells have been in-
stalled for irrigation.

1. Playa-Jarboe-Kawich association

Flat wasteland; nearly level, fine-tewtured, saline and
alkali soils; and coarse-tewtured soils on dunes

This soil association occupies the lowest part of the
Penoyer basin and is nearly level, except in places where
the wind has formed dunes. The elevation ranges from
4,750 to 4,900 feet. The association makes up about 8 per-
cent of the Penoyer Area.

The land type Playa—the level bed of an intermittent
lake—is most extensive in this association. The soil mate-
rial in this lakebed is very hard, very pale brown or light
yellowish brown and barren (fig. 5). Next most extensive,
and adjoining the Playa at a slightly higher elevation,
are the Jarboe soils. These soils are moderately fine tex-
tured, have very slow permeability, are strongly affected
by salts and alkali, and arve shallow to a lime-cemented
hardpan. The Kawich soils consist of windblown sand in
semistabilized dunes on the surface of the playa. These
dunes are generally 4 to 15 feet high and are 10 to 75
feet across. North of Sand Spring, however, they are
less than 4 feet high. The Kawich soils are rapidly
permeable and are less saline-alkali than the Jarboe
soils.
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Figure 5—The sun-baked Playa that makes up the lowest part of
the Penoyer basin, Playa-Jarboe-Kawich association. In the back-
ground is a clay dune covered with a few greasewood plants.

Greasewood dominates in the plant cover on Jarboe
and Kawich soils, and there is some shadscale, fourwing
saltbush, and graymolly, but about 95 percent of the soil
surface 1s barven,

On the northeastern shore of the main playa is an area
of the land type Clay dune land in which the material
is stratified, pinkish gray, and strongly affected by salts
and alkali. Only a few greasewood plants grow on the
clay dunes. At Sand Spring there is a large mound con-
sisting of the land type Tufa rock land intermingled
with the Kawich soils. A small area of the land type
Slickens occurs below the Lincoln mine.

Little or no use is made of the soils in this association.
Ground water of good quality is near the surface, but it
is doubtful if the soils could be reclaimed. External
drainage is lacking, and internal drainage is slow. If the
soils are wnsed, soil blowing and occasional flooding ave
hazards.

2. Monte Cristo-Penoyer association
Nearly level saline-alkali soils

This soil association adjoins the Playa-Jarboe-Kawich
association in areas that ave slightly higher than the bot-
tom of the Penoyer basin. It occupies nearly level areas
on toe slopes of large, merging alluvial fans and on flood
plains. The elevation ranges from about 4,850 to 5,050
feet. The dominant plants are graymolly, shadsecale,
fourwing saltbush, bud sagebrush, and greasewood. Less
than 10 percent of the Penoyer Area is in this association.

The Monte Cristo and Penoyer soils make up most of
the association, but the Puddle, McCutchen, Timper,
Belted, and Woodrow soils also are important. The

205-477—68——2

Monte Cristo soils are moderately fine textured, arve af-
fected by salts and alkali, and, at a depth of 15 to 24
inches, have a hardpan strongly cemented with silica.
Although the Monte Cristo soils are now well drained,
their mottled substratum indicates that they likely had
restricted drainage while they were developing. The Pen-
oyer soils are very deep, well drained, and silty. They
are slow or moderately slow in permeability and are
affected by salts and alkali.

The soils in this association are used for livestock
grazing, but the amount of forage produced is small.
Much of the acreage is not suitable for crops, because
the root zone is thin and permeability is very slow. The
Penoyer, Puddle, and Woodrow soils can be reclaimed
and nrigated if water is available, but the availability
of sufficient ground water for irrigation is uncertain,
particularly in areas of these soils north of Sand Spring.

3. Fang-Cliffdown association

Nearly level and gently sloping, moderately coarse tex-
tured and coarse textured sotls on alluvial fans and
flood plains

This soll association occupies nearly level and gently
sloping alluvial fans and flood plains. It lies in an area
that is somewhat ring-shaped around the basin and ac-
counts for about 30 percent of the PPenoyer Area. The
dominant plants are galleta, wintevfat, bud sagebrush,
and fourwing saltbush. Elevations range from 4,800 to
5,600 feet.

The Fang and Cliffdown soils dominate in the associa-
tion, but the Sundown, Leo, Koyen, Bluewing, Stumble,
and Aysees solls are important also. The Fang soils
formed in alluvium derived from volcanic rocks. They
are moderately coarse textured throughout and are mod-
erately permeable. The Cliffdown soils formed in allu-
vium from sedimentary rocks. They are gravelly, are
moderately coarse textured, and have moderately rapid
permeability.

The soils in this association are in range that is used
mostly for grazing by livestock. Irrigating these soils
would be feasible if water were made available.

4. Papoose-Nyala association

Nearly level and gently sloping soils that have a loamy
subsoily on alluwvial fans

This soil association is on nearly level and gently slop-
ing alluvial fans, mainly in the south half of the basin,
at elevations of about 4,300 to 5,100 feet. The vegetation
is sparse and consists chiefly of fourwing saltbush, bud
sagebrush, galleta, and winterfat. About 5 percent of the
Penoyer Area is in this association.

The Papoose and Nyala soils are dominant in this
association, but the Tippipah soils also occur. All these
soils are very deep, are well drained, and have moderate
or moderately slow permeability. The Papoose soils have
a light sandy clay loam subsoil; they formed in material
derived mainly from voleanic rocks. The Nyala soils
occur with the Fang soils in the mideastern part of the
basin. They formed in material that came mostly from
voleanic rocks but was influenced by sedimentary rocks.
Nyala soils have a sandy clay loam subsoil. The Tippipah
soils occupy a single area south of State Route 25, where
they formed in alluvium from volcanic rocks. Unlike the
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Figure 6—Landscape of Tickapoo soils in the Tickapoo-Timpahute association. In the background is the southwestern rocky rim of
the Penoyer basin. Dark-colored mountain in background consists of andesite.

other soils in the association, the Tippipah soils contain
an accumulation of sedium in the subsoil.

The soils in this association are used mostly as range
for livestock. If they were irvigated, they could be used
for diversified crops that ave suited to the Area.

5. Tickapoo-Timpahute association

Nearly level to strongly sloping soils that have a clayey
subsoil

This soil association occupies nearly level to strongly
sloping old alluvial fans that consist of material from
weathered volcanic rocks. It lies below and adjacent to
mountains in the western half of the basin, at elevations
between 4,900 and 5,800 feet (fig. 6). The surface is
slightly undulating because of many old channels that
were formed under a climate differing from that of to-
day. Winterfat and galleta are the principal plants at
lower elevations, and Mormon-tea, bud sagebrush, spiny
hopsage, and galleta arve the main ones at higher eleva-
tions. About 20 percent of the Penoyer Area is in this
association.

The Tickapoo and Timpahute soils are the major soils,
but the Alko, Specter, and Leo soils also are important.
Tickapoo soils are deep, are fine textured, and contain
horizons that are weakly or strongly cemented with silica.
Timpahute soils are moderately deep, are fine textured,
and have a silica-lime indurated hardpan. The soils of

both series developed in alluvium derived from ignim-
brite, a silicic volcanic rock.

The soils in this association are in range that provides
grazing for cattle. The higher areas are likely to remain
in range, but the lower areas can be developed as irri-
gated cropland if water is made available.

6. Silent-Sierocliff association

Gently sloping to strongly sloping, moderately deep and
shallow, limy soils

This soil association occurs on gently sloping to
strongly sloping old alluvial fans that consists of mate-
rial derived mainly from sedimentary rocks. It lies below
and adjacent to mountains in the eastern half of the
basin, at elevations of 4,900 to about 6,000 feet. The
surface is broken into undulating velief by many old
channels that were formed in the distant past when the
climate differed from that of today. The dominant vege-
tation is galleta, shadscale, black sagebrush, and bud
sagebrush. About 15 percent of the Penoyer Area is in
this association.

Dominant in this association are the Silent and Siero-
chifl soils, but the Crystal Springs soils are also impor-
tant. Silent soils, which occur in the southwestern part,
are moderately fine textured and are shallow over a lime-
indurated hardpan. Sierocliff soils, mostly in the north-
castern part, are very gravelly, medium textured or mod-
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erately coarse textured, and moderately deep over a lime-
mdurated hardpan. The soils of both series developed in
alluvium derived mainly from limestone.

T%le soils in this association are used as range for
cattle. 4

7. Rock land-Silverbow association

Moderately sloping to ewtremely steep rocky areas and
shallow soils

This soil association occupies parts of the rocky rim
above the Penoyer basin, chiefly along the western side
of the survey area. Here, the elevation ranges from about
5,300 to 6,000 feet. Slopes are moderate to extremely
steep. The vegetation is sparse and consists mainly of
such desert shrubs as Anderson wolfberry, Mormon-tea,
and spiny hopsage, but galleta and Indian ricegrass also
occur in the plant cover. The association accounts for
about 15 percent of the Penoyer Area.

Rock land, a miscellaneous land type, and Silverbow
soils make up the major part of the association, but the
Tolicha and Nevoyer soils also are important. Rock land,
which covers about two-thirds of the total acreage, con-
sists of large barrven outcrops of ignimbrite and areas of
very shallow soils that support only a very sparse cover
of plants. The Silverbow soils are very stony, moderately
fine textured, and shallow over an indurated, very stony
hardpan. These soils developed on the colluvial slopes of
low-lying andesitic foothills. The Tolicha and Nevoyer
soils are shallow or very shallow, gravelly or stony,

TaBLE 1.—Approximate acreage

9

loamy soils that developed in residual material from
volecanic rocks.

The shrubs and grasses on all these soils provide lim-
ited grazing.

Descriptions of the Soils

This section describes the soil series and mapping units
of the Pahranagat-Penoyer Areas. The acreage and pro-
portionate extent of each mapping unit are given in
table 1.

The procedure in this section is first to describe the
soil series, and then the mapping units in that series. For
each soil series, a profile of a soil representative of the
series is described. Thus, to get full information on any
one mapping unit, it is necessary to read the description
of the soil series to which it belongs.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members 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, there is a
symbol in parventheses. This symbol identifies the map-
ping unit on the detailed soil map. Listed at the end of
each description of a mapping unit is the capability unit
in which the mapping unit has been placed. The page on
which each capability unit is described can be found by
referring to the “Guide to Mapping Units” at the back
of the soil survey.

and proportionate extent of the soils

Map Soil or land type Area Extent Map Soil or land type Arca | Extent
symbol symbol
Acres Percent Acres Percent

Ad Adavenloam_____________________ 507 0.2 || CaC Carrizo gravelly sand, 0 to 12 per- 1,375 0.5
AkB Alko loamy coarse sand, 0 to 8 per- | 18, 652 6.8 cent slopes.

cent slopes. CbC Carrizo stony loamy sand, 0 to 12 2, 374 .9
AlB Alko stony loamy coarse sand, 0 to 5, 881 2.1 percent slopes.

8 pereent slopes. Cd Clay dune land-Playa association___| 1,050 .4
AmB Alko-Tickapoo-Rock land associa- 4, 585 1.7 || CfA Cliftdown gravelly sandy loam, 0 3, 000 1.1

tion, 2 to 8 percent slopes. to 2 percent slopes.
An Ash Springs fine sandy loam, some- 49 ® CiB2 Cliffdown gravelly sandy loam, 2 to 6, 150 2.2

what poorly drained. 4 percent slopes, eroded.
Ao Ash Springs silt loam___ .. _________ 429 .2 1| ChA Cliffdown loamy sand, 0 to 2 per- 270 .1
Ap Ash Springs silt loam, somewhat 99 ® cent slopes.

poorly drained. CkB Cliffdown sandy loam, 2 to 4 per- 625 .2
Ar Ash Springs silt loam, reclaimed._ _ __ 159 .1 cent slopes. .
As Ash Springs silty clay loam_________ 103 ® CiB2 Cliffdown very gravelly sandy 3, 625 1.3
At Ash Springs silt loam, heavy sub- 98 ® loam, 2 to 4 percent slopes,

soil variant, somewhat poorly eroded.

drained. CmC Crystal Springs cobbly fine sandy 3,717 1.3
Au Ash Springs silt loam, heavy sub- 256 .1 loam, 2 to 8 percent slopes.

soil variant, slightly saline. CnB Crystal Springs gravelly loam, 2 to 1, 215 .4
Av Ash Springs silty clay loam, heavy 81 ® 4 percent slopes.

subsoil variant, slightly saline. CsB Crystal Springs-Cliffdown associa- 1, 510 .5
AyA Aysees gravelly sandy-loam, 0 to 2 1, 670 .6 tion, 2 to 4 percent slopes.

percent slopes. FaA Fang fine sandy loam, 0 to 2 per- 4, 070 1.5
AyB Aysees gravelly sandy loam, 2 to 4 575 .2 cent slopes.

perecent, slopes. FaB Fang fine sandy loam, 2 to 4 per- 790 .3
Ba Bastian finc sandy loam, strongly 122 O] cent slopes.

saline. FgA Fang gravelly fine sandy loam, 2,035 L7
Be Bastian silt loam, moderately saline 165 .1 overflow, 0 to 2 percent slopes.
Bd Bastian silt loam, strongly saline____ 190 .1 || FhB Fang gravelly sandy loam, 2 to 4 830 .3
Bs Belted sandy loam_ . ______.________ 710 .3 percent slopes.
BuC Blucwing very gravelly loamy sand, 3, 1565 1.1 || FIA Fang loamy fine sand, 0 to 2 per- 750 .3

2 to 12 percent slopes. cent slopes.

See footnote at end of table.
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extent of the soils—Continued

Map Soil or land type Area Ixtent Map Soil or land type Area | Extent
symbol symbol
Acres Percent Acres Percent
FmA Fang loamy fine sand, overblown, 820 PmA Papoose loamy fine sand, 0 to 2 per- 4, 680 L7
0 to 2 percent slopes. cent slopes.
FnA Fang sandy loam, 0 to 2 percent 12,395 4.5 |} PnA Papoose sandy loam, 0 to 2 percent 1, 880 L7
slopes. slopes.
FpA Fang sandy loam, slightly salinc- 90 M PnA2 Papoose sandy loam, 0 to 2 pereent 870 .3
alkali, 0 to 2 percent slopes. slopes, eroded.
FrB Fang sandy loam, deep, 2 to 4 per- 2, 395 .9 i PnB Papoose sandy loam, 2 to 4 percent 3, 630 1.3
cent slopes. slopes.
FsB Fang-Nyala association, 2 to 4 per- 6, 590 2.4 || PoA Papoose sandy loam, slightly saline, 1, 285 .5
cent slopes. 0 to 2 pereent slopes.
Ge Geer fine sandy loam___ .. _________ 580 .2 Pp Peat . ___ . 230 .1
Gt~ Geer fine sandy loam, slightly saline_ 329 1| Pr Penoyer loam, modcerately salinc- 1, 140 .4
Gh Geer fine sandy loam, water table, 355 .1 alkali.
strongly saline. Ps Penoyer loam, slightly saline-alkali__| 1, 130 .4
Gk Geer silb loam_ L _____.._._ 123 0] Pt Penoyer silt oam_ ... __________ 565 .2
Gl Geer silt loam, water table. . _______ 105 O] Pu Penoyer silt loam, slightly saline- 1,720 .6
Gm Geer silt loam, water table, moder- 130 ®) alkali.
ately saline. PvE Pintwater rocky sandy loam, 12 to 10, 095 3.7
Gn Geer silt loam, water table, slightly 120 O] 45 percent slopes.
saline. Pw Puddle fine sandy loam_.__________ 1, 490 .5
Ja Jarboe sandy loam, saline-alkali____. 3, 000 1.1 Ri Rock land________________________ 14, 341 5 2
Jb Jarboe very fine sandy loam, strong- 1, 670 .6 || SaA Seaman fine sandy loam, hummocky, 132 O]
ty salinc-alkali. 0 to 2 pereent slopes.
Kp Kawich-Playa complex. . .- ___ 11, 570 4. 2 || SbA Scaman loamy fine sand, 0 to 2 per- 122 )
KsB Koyen sandy loam, 2 to 4 percent 3, 280 1.2 cent slopes.
slopes. ScA Seaman sandy loam, 0 to 2 percent 1, 088 .4
KtB Koyen-Tickapoo association, 2 to 4 440 .2 slopes.
pereent slopes. ScB Seaman sandy loam, 2 to 4 percent 355 .1
LaA Lahontan fine sandy loam, water 40 ® slopes.
table variant, 0 to 2 percent SdA Seaman sandy loam, water table, 329 .1
slopes. slightly saline, 0 to 2 percent
LaB Lahontan fine sandy loam, water 52 o slopes.
table variant, 2 to 4 percent SeA Seaman sandy loam, water table, 74 m
slopes. strongly saline, 0 to 2 percent
LhA Lahontan silt loam, water table vari- 197 .1 slopes.
ant, 0 to 2 percent slopes. SfC Sicrocliff extremely stony very fine 7, 255 2.6
LhB Lahontan silt loam, water table vari- 62 ® sandy loam, 4 {0 12 percent
ant, 2 to 4 pereent slopes. slopes.
LmA Lahontan silt loam, water table vari- 164 .1 SgC Silent gravelly loam, 2 to 12 per- 5, 450 2.0
ant, moderately saline, 0 to 2 per- cent slopes.
cent slopes. ShB Silent gravelly sandy loam, 2 to 4 820 .3
Ln Lahontan silty clay, poorly drained 134 ® percent slopes.
variant. SkD Silent very rocky loam, 4 to 12 per- 3, 820 1.4
LrC Leo extremely rocky sandy loam, 2 455 .2 cent slopes.
to 12 percent slopes. SID Silverbow extremely stony very fine 3, 055 11
LsC Leo gravelly sandy loam, 2 o 12 4,720 1.7 sandy loam, 8 to 12 percent
pereent slopes. slopes.
MkC Maynard Lake gravelly soils, 4 to 2, 340 .8 || Sm Slickens_ . _________________._ 150 .1
12 percent slopes. SnC2 Specter gravelly loam, 2 to 12 per- 665 .2
MIB Maynard Lake loamy sand, 0 to 4 100 ® cent slopes, eroded.
pereent slopes. St Stumble loamy sand.___.._________ 2, 740 1.0
MIC Maynard Lake loamy sand, 4 to 12 288 .1} Su Stumble loamy sand, deep._ . ______ 250 .1
pereent slopes. SvA2 Sundown loamy sand, 0 to 2 per- 730 .3
Mn McCutchen loam_ - _ .. _________ 1, 990 .7 cent slopes, croded.
Mr Monte Cristo fine sandy loam______ 8, 985 3.2 || SwA Sundown sandy loam, 0 to 2 per- 5,120 1.9
NeD choym-l gravelly loam, 4 to 12 per- 1,895 .7 cent slopes.
cent slopes. undown very gravelly loamy san 2, 605 !
Pa Pahranagat silt loam___.._________ 264 .1 >yB2 S Iél Lo“zi p‘éfcg’ngtlsﬁ\é%eg lel-?)ldgdélL 4 » 005 )
Eb }Zu%nzfmagag Sl.{t {oam, c}x:a!nod ------ 228 -l TarF Theriot extremely rocky loam, 30 1,702 .6
c Aasllil,rglll]t{}?asq?ilnzz oam, drained, 310 .1 . t0 100 pereent slopes.
Pd Pahranagat silt loam, slightly saline_ 303 .1 TeA Tlgktapgo gI:{L\\’ell-lykI;ino sandy loam, 500 -2
Pe Pahranagat-Ash Springs complex____ 382 .1 e v‘o pereent slopes. > 7.3
Pg Pahranagat-Ash Springs complex, 455 c2 | TdB Tickapoo gravelly sandy loam, 2 to | 20, 075 ’
sceped. . 4 percent slopes.
Ph Pahranagat-Ash Springs variant 95 Q) TdB2 Tickapoo gravelly sandy loam, 2 to 2, 830 1.0
complex. 4 percent slopes, eroded.
Pk Pahranagat-Ash Springs variant 362 .14 TkB Tickapoo sandy loam, 2 to 4 per- 6, 235 2.3
complex, drained. cent slopes.
PIC Pahroe gravelly loam, 2 to 8 per- 5, 427 2.0 TIC Tickapoo-Leo association, 4 to 12 10, 620 3.8

cent slopes.

See footnote at end of table,

percent slopes.
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TanLe 1.—Approximate acreage and proportionate extent of the soils—Continued

Map Soil or land type Aren Extent Map Soil or land type Aren | Extent
symbol symbol
Acres Percent Acres Percent
TmC Timpahute very stony clay loam, 2 2,715 L0 || TuD Tufa rock land-Kawich association, 370 0
to 12 percent slopes. 0 to 12 percent slopes.
TnC Timpahute-Leo association, 2 to 12 2, 895 1.0 || We Woodrow clay loam _________.____. 300 .1
pereent slopes. Lakes_ _ _ . ____ 1, 039 .4
Tp Timper sandy loam_______________ 770 .3
Tr Tippipah sandy loam_.____________ 995 .4 Total .. .. 275, 684 100. 0
TsD Tolicha extremely stony very fine 2,710 1.0
sandy loam, 4 to 12 percent
slopes.

1 Less than 0.05 percent.

Unless otherwise stated, the profile of the representa-
tive soil described has been located in an undisturbed
area. The color of each soil horizon is described in words,
such as light brownish gray, but it can also be indicated
by symbols for the hue, value, and chroma, such as 10YR
6/2. These symbols, called Munsell color notations (71),!
are used by soil scientists to evaluate the color of the soll
precisely. Unless noted otherwise, the pH was determined
by using soil and water in a vatio of 1:5.

Many terms used in the soil descriptions and other sec-
tions of the survey are defined in the Glossary.

Adaven Series

In the Adaven series are stratified, moderately coarse
textured and medium-textured soils that are strongly
aflected by salts and alkali. These soils developed in
allavium derived from several kinds of rocks. They have
been modified by the evaporation of water from hot
springs having a high content of lime, and they contain
a havdpan strongly cemented with lime. Adaven soils
occupy small, nearly level alluvial fans that merge with
the wet flood plain in Pahranagat Valley.

Representative profile of an Adaven soil, located in
the north half of section 27, T. 7 S.,; R. 61 L. (laboratory
data for this soil are given in tables 9 and 10) :

Al—0 to 2 inches, light-gray (10YR 7/2) silty clay loam,
dark grayish brown (10YR 4/2) when moist; mas-

sive; soft when dry, very friable when moist, sticky
and plastic when wet; abundant fine and very fine

roots; many fine and medium interstitial pores;
strongly effervescent; pH 9.0; abrupt, smooth
boundary.

C1—2 to 11 inches, light-gray (10YR 7/2) loam or silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium and fine, granular structure; hard when dry,
friable when moist, slightly sticky and slightly plastic
when wet; abundant very fine and fine roots; many
very fine and fine interstitial pores; strongly effer-
vescent; pE 9.3 ; abrupt, wavy boundary.

C2ca—11 to 16 inches, very pale brown (10YR 8/8) fine sandy
loam, light brownish gray (10YR 6/2) when moist:
few dark-brown (7.5YR 8/2) organic stains in old
root channels; massive; hard when dry, friable when
moist, nonsticky and nonplastic when wet; abundant
fine and very fine roots and few medium roots; com-
mon very fine and fine tubular pores, and many fine
and very fine interstitial pores; strongly effervescent;
pH 9.3; abrupt, wavy boundary.

* Italic numbers in parentheses refer to Literature Cited, p. 120.

C3ca—16 to 24 inches, white (10YR 8/2) fine sandy loam, pale
brown (10YR 6/3) when moist; weak, fine, subangu-
lar blocky structure; hard when dry, very friable
when moist, nonsticky and nonplastic when wet;
abundant very fine and fine roots, and few medium
roots; common very fine and fine tubular pores, and
many fine and very fine interstitial pores; strongly
effervescent ; few, small, hard and soft lime nodules;
pH 8.9; abrupt, wavy boundary.

Cd4cam—24 te 39 inches, white (10YR 8/1), strongly lime-
cemented hardpan (about 10 percent fine gravel),
light brownish gray (10YR (/2) when moist; a few,
fine and medium, reddish-brown (5YR 4/3) iron
stains along root channels; massive; plentiful very
fine, fine, and medium roots along fracture planes;
common, very fine and fine tubular pores that appear
to be coated with lime or with lime and silica; vio-
lently effervescent; pH 8.7; clear, wavy boundary.

C5—39 to 50 inches, light-gray (2.5Y 7/2) sandy loam (10 to
14 percent fine gravel), grayish brown (2.5Y 5/2)
when moist; common, fine, faint, yellowish-brown
(10YR 5/4) organic stains; a few, fine, dark reddish-
brown (5YR 3/2) iron mottlings; massive; hard
when dry, friable when moist, nonsticky and non-
plastic when wet; few very fine and fine roots; few
fine and medium tubular pores, and many fine and
medium interstitial pores; violently effervescent; pH
8.8; clear, wavy boundary.

C6—50 to 60 inches 4-, light-gray (2.5Y 7/2) sandy loam (10
to 12 percent fine gravel), grayish brown (2.5Y 5/2)
when moist; common, wmedium, yellowish-brown
(10YR 5/4) organic stains; common very fine, fine,
and medium, dark reddish-brown (5YR 3/2) iron
mottlings; massive; slightly hard when dry, very
friable when moist, nonsticky and nonplastiec when
wet; few fine and medium roots; few fine and
medium tubular pores, and many fine and very fine
interstitial pores; strongly effervescent; pH 8.7.

Gravel may occur in any horizon and make up as much
as 20 percent of the volume. The depth to the hardpan
ranges from 20 to 30 inches. In some places there are
reddish or yellowish iron mottles below a depth of 20
inches. The reaction is very strongly alkaline or strongly
alkaline.

These somewhat poorly drained soils have slow run-
off, slow or very slow permeability, and a moderately
deep root zone. The water table fluctuates between the
depths of 18 and 30 inches most of the year, but it is.
highest in winter. The ground water is fed from hot
springs or from seeps located in or adjacent to these
soils. Natural fertility and the available water capacity
are low, and the hazard of erosion is slight.

Adaven loam (Ad).—This soil occurs on many, small,
nearly level alluvial fans along the margins of the flood
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plain in Pahranagat Valley. The fans are adjacent to
springs or seeps and to the various lakes in the valley.
The vegetation consists mainly of inland saltgrass, but
there is some alkali sacaton, baltic rush, fourwing salt-
bush, and quailbush. These plants cover about 40 percent
of the soil surface.

Included with this soil are small poorly drained areas
adjacent to springs. In these areas the water table is at a
depth of about 12 inches throughout the year. Here, the
hardpan ranges from 4 to 18 inches in depth and from
5 to 22 inches in thickness. It consists of indurated lay-
ers and strongly cemented layers. Also included ave areas
where the lining of irrigation ditches and the construe-
tion of deep ditches have lowered the water table to an
average depth of 6 feet. In addition, there are a few
small areas having slopes of 2 to 3 percent. All of these
inclusions occupy about 20 percent of the total acreage.

This soil is used for irrigated pasture consisting chiefly
of inland saltgrass, and it also provides habitat for wild-
life. The soil is not suitable for intensive cultivation, be-
cause the water table is high and the concentration of
salts and alkali is strong. The quality of forage can be
improved if the application of irrigation water is con-
trolled and if excess water is removed after irrigation.
In grazing areas managed for cattle, the most important
plants are alkali sacaton and inland saltgrass. (Capa-
bility unit VIw-6, irrigated)

Alko Series

The Alko series consists of moderately coarse textured
soils that contain a hardpan cemented with silica and
lime. These soils formed in alluvium derived mainly from
ignimbrite, granodiorite, and basalt. They occupy long,
broad, nearly level to moderate sloping alluvial fans
along the western side of Pahranagat Valley and in the
northwestern part of Penoyer Valley. )

Representative profile of an Alko soil, located in an
unsurveyed township, about 500 feet south and 5,000
feet west of the northwest corner of section 7, T. 7 S,
R. 61 L. (laboratory data for this soil are given in
tables 9 and 10):

A1—0 to 1 inch, light brownish-gray (10YR 6/2) loamy
coarse sand, dark grayish brown (10YR 4/2) when
moist; single grain; loose when dry or moist; devoid
of roots; many very fine and fine interstitial pores;
strongly effervescent; pH 86; abrupt, smooth
boundary.

C1—1 to 4 inches, light-gray (10YR 7/2) coarse sandy loam,
dark grayish brown (10YR 4/2) when moist; moder-
ate, medium and thick, platy structure; soft when
dry, very friable when moist, nonsticky and non-
plastic when wet; few very fine roots; many very
fine, fine, and medium vesicular pores; violently effer-
vescent; pH 8.8; abrupt, smooth boundary.

(2—4 to 11 inches, very pale brown (10YR 7/3) coarse sandy
loam, dark brown (10YR 4/3) when moist, brown
(10YR 5/8) when moist and rubbed; weak, medium
and fine, granular structure; soft when dry, very
friable when moist, nonsticky and nonplastic when
wet; many very fine and fine roots; many very fine
and fine interstitial pores; violently effervescent; pH
8.8; abrupt, slightly wavy boundary.

(8sicam—11 to 19 inches, white (10YR 8/1), indurated, silica-
lime cemented hardpan, light gray (10YR 7/2) when
moist; weak and moderate, thin, platy structure; few
very fine, fine, and medium roots between plates; con-
tains many dense laminar strata that are smooth on
upper surfaces and are so strongly cemented together

that they cannot be separated; violently effervescent;
pH 8.8; abrupt, wavy boundary.

Cdsicam—19 to 33 inches, white (10YR 8/1), indurated, silica-
lime cemented hardpan, very pale brown (10YR 7/3)
when moist; massive; very few, very fine and fine
roots; many micro and few very fine interstitial
pores; violently effervescent; pH 9.2; abrupt, smooth
boundary.

IIC5¢ca—33 to 43 inches, light-gray (10YR 7/2) coarse sand,
dark grayish brown (10YR 4/2) when moist; mas-
sive; slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet; few very fine and
fine roots; many very fine and fine interstitial pores;
violently effervescent; much fine, white, segregated
and disseminated lime that cements the material
slightly when dry; pH 9.2; abrupt, wavy boundary.

IIC6—43 to 50 inches -, light brownish-gray (I10YR 6/2)
coarse sand (10 percent fine gravel), dark grayish
brown (10YR 4/2) when moist; single grain; loose
when dry or moist; very few, very fine roots; many
very fine and fine interstitial pores; noncalcareous;
pH 8.9.

The hardpan ranges from 10 to 20 inches in depth
from the surface and from 12 to 24 inches in thickness.
If the A1 horizon is mixed with some of the C1 horizon,
the surface layer is loamy coarse sand or coarse sandy
Joam that contains coarse fragments in some places.
Coarse fragments vary in size and number throughout
the profile. The content of gravel and cobblestones ranges
from 10 to 30 percent, and 1n places the content of larger
stones is as much as 30 percent. The reaction is strongly
alkaline or very strongly alkaline.

These soils are well drained, have slow runoff, and are
very slowly permeable. Their root zone is thin, and their
available water capacity and inherent fertility are very
low. Tirosion is a slight or moderate hazard.

The Alko soils are used to provide limited grazing for
livestock. They are not suitable for intensive cultivation
or for irrigation, because of their shallow root zone and
very low available water capacity.

Alko loamy coarse sand, 0 to 8 percent slopes (AkB).—
This soil lies along the western side of Pahranagat Val-
ley, mostly north of Maynard Lake. It is the most ex-
tensive Alko soil in the Pahranagat Avea. The main
plants are shadscale, spiny menodora, Mormon-tea, An-
derson woltherry, spiny hopsage, galleta, and bush
muhly.

In all parts of the profile, coarse fragments make up
less than 15 percent of the volume. These fragments are
mostly pebbles, but there are a few cobblestones or stones
on the surface. Erosion is a slight or moderate hazard.

Included with this soil are short, steep, cobbly and
gravelly terrace escarpments that occupy about 3 percent
of the total acreage. Also included, in a few drainage
channels, are areas of very gravelly, coarse-textured Car-
rizo soils that make up 5 percent of the acreage.

This soil is in range that provides limited grazing for
livestock. On range managed for cattle, bush muhly and
galleta are the most important plants. The airstrip at
Alamo is located on this soil. (Capability unit VIIs-8,
dryland)

Alko stony loamy coarse sand, 0 to 8 percent slopes
{AIB).—This soil is extensive on both sides of the Pahrana-
gat Valley, from Upper Pahranagat Lake to the south-
ern boundary of the survey area. The vegetation consists
mainly of white bur-sage, creosotebush, Joshua-tree, Mor-
mon-tea, range ratany, and big galleta.
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This soil has a profile that is similar to the one de-
scribed for the series, but stones make up 8 to 8 percent
of its A1, Cl, and C2 horizons. Also, its I1C horizon con-
tains stones, cobblestones, and pebbles in some places.
The hazard of erosion is moderate.

Included with this soil are small areas of the sandy
Maynard Lake soils and the very gravelly, coarse-
textured Carrizo soils in narrow, deeply cut drainage
channels and on small alluvial fans. Also included arve
short, very steep, gravelly and cobbly escarpments. These
inclusions occupy about 5 percent of the total acreage.

The vegetation on this soil is used for limited grazing
by livestock. In areas managed for cattle, the most valu-
able plants are big galleta and Nevada ephedra. Stones
on the soil surface make the movement of vehicles difficult
and hazardous. (Capability unit VIIs-8; dryland)

Alko-Tickapoo-Rock land association, 2 to 8 percent
slopes (AmB).—This mapping unit occurs on gently slop-
ing and moderately sloping alluvial fans and the inter-
mingled outcrops of more strongly sloping rock. It lies
at elevations between 5,200 and 5,800 feet in the north-
western part of the Penoyer Valley. The vegetation is
mainly galleta, Indian ricegrass, spiny hopsage, Ander-
son wolfberry, littleleaf horsebrush, and Mormon-tea.

About 40 percent of the association is Alko gravelly
loam, 2 to 4 percent slopes; 30 percent is Tickapoo stony
sandy loam, 2 to 8 percent slopes; 20 percent is Rock
land, a miscellaneous land type; and 10 percent is in-
cluded areas of soils and terrace escarpments.

Alko gravelly loam is on dissected old alluvial fans
that lie in positions higher than those of Tickapoo stony
sandy loam. The Alko soil has a profile that is somewhat
similar to the one described as representative of the ser-
ies. It contains a hardpan and, unlike the Tickapoo soil,
lacks a fine-textured subsoil. In contrast to the repre-
sentative Allko soil, however, this soil is covered with a
gravel pavement, has a gravelly loam surface layer 4 to
6 inches thick, and contams gravel that makes up 15 to 80
percent of the volume throughout the profile.

Tickapoo stony sandy loam, on dissected alluvial fans,
has a fine-textured subsoil and a thin, strongly cemented
hardpan. Its profile is similar to that described under
the Tickapoo series, but about 10 percent of its surface
is covered with stones. In addition, strongly cemented
strata in the C horizon alternate with weakly cemented
strata, and there is no intervening loose material. Silica-
cemented, or opal, bands are generally thicker and more
abundant in this soil than in the representative Tickapoo
soil, but the bands are discontinuous.

Rock land consists mainly of rhyolitic and tuffaceous
rocks that crop out amid the soils of the association. ach
area is made up of rocks and stony, very shallow soil
material. Most of the areas are less than 10 acres in size,
but several at the higher elevations cover more than 50
acres.

The inclusions are mainly gravelly and very gravelly
Leo soils in deeply entrenched, intermittent drainage
channels; short, very steep, stony escarpments; small
areas of stony Alko soils and very stony Tickapoo soils;
and a few small areas of eroded Alko soils in which the
hardpan is exposed.

The soils in this association are used as range that
furnishes limited grazing for livestock. Runoff is very
slow, and the hazard of erosion is slight. On range that

is managed for cattle, the most valuable plants are Indian
ricegrass, desert needlegrass, and galleta. Because the
soils are stony or gravelly and have a thin root zone,
they are not suitable for cropping and irrigating. The
primary use for Rock land is habitat for upland birds.
(Alko soil: capability unit VIIs-8, dryland; Tickapoo
soil: capability unit VIIs-4, dryland; Rock land: capa-
bility unit VIITs-7, dryland)

Ash Springs Series

The Ash Springs series consists of somewhat stratified,
medium-textured and moderately coarse textured soils
that are slightly affected by salts. These soils developed
in sediments deposited on mnearly level flood plains
throughout the Pahranagat Valley. The sediments were
derived from various igneous and sedimentary rocks, and
they have been modified by lime that was precipitated
from upward moving ground water.

Representative profile of an Ash Springs soil, located
about 200 feet north and 400 feet east of the south quarter
corner of section 11, T. 8 S., R. 61 E.:

A—0 to 13 inches, light-gray (10YR 7/1) silt loam, dark gray
(10YR 4/1) when moist; massive (structureless) or
weak, medium and fine, granular structure; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; abundant fine and
medium roots; many fine and very fine interstitial
and tubular pores; violently effervescent; pH 8.6;
clear, smooth boundary.

C1—13 to 24 inches, light-gray (10YR 7/2) micaceous fine
sandy loam, dark brown (10YR 4/3) when moist;
massive; slightly hard when dry, friable when moist,
nonsticky and nonplastic when wet; abundant very
fine and fine roots; many very fine and fine tubular
and interstitial pores; violently effervescent; pH 8.6;
clear, smooth boundary.

24 to 37 inches, white (10YR 8/2) silt loam, grayish
brown (10YR 5/2) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; few very fine and fine
roots; many very fine interstitial pores, and few very
fine tubular pores; violently effervescent; pH 8.4;
clear, wavy boundary.

C3—37 to 43 inches -, light-gray (10YR 7/2) silt loam,
brown (10YR 5/3) when moist; massive; slightly
hard when dry, friable when moist, slightly sticky
and slightly plastic when wet; few very fine roots;
many very fine interstitial pores; violently efferves-
cent ; pH 8.3.

Silt loam is the dominant texture throughout the pro-
file, but in places there are strata of fine sandy loam,
sandy loam, loam, and silty clay loam. The depth to
white silt Joam, which resembles marl, ranges from 18 to
36 inches. In some places as much as 50 percent of this
horizon is extremely hard nodules cemented with lime.
Reddish or yellowish iron mottles may occur below a
depth of 36 inches. In places there are layers of muck
below 36 inches. Normally, the reaction decreases with
depth and ranges from very strongly alkaline to mod-
erately alkaline. In most areas the A horizon contains
enough salt that plants are slightly affected, but some
areas have been reclaimed.

These soils are poorly drained or somewhat poorly
drained as a result of ascending and migrating water
from thermal springs. The water table fluctuates between
the depths of 18 and 36 inches in poorly drained areas,
and between 36 and 54 inches in somewhat poorly drained
areas. In all areas the water table is highest in winter.

C2ca
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Permeability is moderately slow, but the root zone is very
deep, and the available water capacity and natural fertil-
ity are high. Runoff is very slow, and there is little or no
erosion hazard.

Most of the better drained areas of Ash Springs soils
are used as cropland. Here, alfalfa is grown in rotation
with corn or small grains, or legnmes and grasses are
used for pasture. Molybdenum toxicity in grazing ani-
mals is common where introduced species of clover are
grown., The rest of the better drained areas are mainly
in inland saltgrass that is pastured. The poorly drained
areas are in meadow grasses that are cut for hay or
are grazed.

Ash Springs fine sandy loam, somewhat poorly
drained (An).—This nearly level, somewhat poorly drained
soil lies in slightly higher areas on the flood plain that
are adjacent to alluvial fans. Here, it has been covered
by 14 to 22 inches of moderately coarse textured material,
mainly fine sandy loam, that washed from higher soils.
In other rvespects the profile is similar to the one de-
scribed for the series. The water table fluctuates between
the depths of 36 and 54 inches most of the year. The
vegetation is mainly inland saltgrass, and theve are scat-
tered greasewood and quailbush plants.

Included with this soil are small arveas in which the
surface layer is loamy fine sand or fine sand 3 to 8
inches thick. Also included are small areas that ave salt
free or are strongly affected by salts. These inclusions
account for about 10 percent of the total acreage.

This soil is in inland saltgrass that is pastured by
cattle. In addition, it provides habitat for wildlife. It
would be suitable for developing as cropland if water
were made available for irrigation. Alfalfa, small grain,
and pasture could be grown, but some leveling would be
needed to prepare fields for irrigation. (Capability unit
ITw-69, irrigated; VIIw-6, dryland)

Ash Springs silt loam, somewhat poorly drained
(Ap).—This nearly level soil occupies narrow tracts along
the sides of wet areas on the Pahranagat Valley flood
plain. It has a fluctuating water table that is within 36
to 54 inches of the surface throughout the year.

Small areas having a salt-free surface layer are in-
cluded with this soil, and so are undisturbed, slightly
undulating areas in which there are ridges or high spots
that are moderately or strongly affected by excess salts.
These inclusions make up about 10 percent of the total
acreage.

Most of this soil is used for irrigated alfalfa, small
grain, and pasture. The rest is used for unimproved
native meadow and for wildlife. (Capability unit 11w-69,
irvigated)

Ash Springs silt loam (Ac).—This nearly level, poorly
drained soil occurs mostly in the northern halt of the
Hiko and Ash Springs watershed, where the natural
drainage downstream has been partially blocked by the
encroachment of alluvial fans. It has a high water table
that fluctuates between the depths of 18 and 36 inches
most of the year.

Included with this soil are small, depressional, very
poor drained aveas in which water accumulates on the
surface and causes the uppermost 18 inches of the soil
to be wet most of the year. In these areas peat or muck
oceurs either as a thin layer on the surface or as thin
strata in the profile. Also mncluded are fairly large areas

where the soil is free of salts to a depth of 6 to 8 inches
but where the salt concentration increases abruptly be-
low that depth. These inclusions make up about 20 per-
cent of the total acreage.

This soil is used for unimproved meadow of native
plants that are cut for hay or grazed. It also is used as
habitat for wildlife. To improve irrigation in pastured
areas, leveling or smoothing is needed, and shallow
drains may be required for removing excess water. (Ca-
pability unit ITIw-G9P, irvigated)

Ash Springs silty clay loam (As).—This nearly level,
poorly drained soil occurs along the wet, smooth, nearly
level flood plain in Pahranagat Valley. Except for its
silty clay loam A and C1 horizons, it has a profile that
is similar to the representative one described. Its A and
C1 horizons range from 20 to 80 inches in total thick-
ness. The water table Huctuates between the depths of
18 and 36 inches throughout the year.

Included with this soil are small, depressional, very
poorly drained areas in which the soil may contain
strata of peat 1 to 4 inches thick. Also included are areas
where the topmost 6 to 8 inches of the soil are salt free.
These inclusions occupy abont 15 percent of the total
acreage.

This soil is used for unimproved native meadow and
for wildlife. The mendow plants are cut for hay or are
grazed. In areas used for pasture, leveling or smoothing
1s needed for improving irrigation. Also, shallow drains
are needed in some places to remove surplus water. The
soil can be worked only at certain times because it is
sticky when wet. (Capability unit ITTw-69P, irrigated)

Ash Springs silt loam, reclaimed (Ar).—This nearly
level soil is free of excess salts in the A, Cl, and C2
horizons, but otherwise it is similar to the soil described
for the series. It lies along the outer edges of the flood
plain and is one of the most productive soils in Pahran-
agat Valley.

Included are small areas of Ash Springs silt loam,
somewhat poorly drained, and Pahranagat silt loam.
These inclusions, which make up about 5 percent of the
total acreage, occur in the area of transition between this
reclaimed soil and the adjacent soils.

Irrvigated crops, principally alfalfa, small grain, and
pasture, ave grown on this soil. In addition, habitat for
upland and migratory wildlife is provided. Irrigation
water must be managed with care to keep the water table
from rising and to maintain a favorable salt balance in
the soil. (Capability unit ITw-9, irrigated)

Ash Springs Series, Heavy Subsoil Variants

The heavy subsoil vaviants from the normal Ash
Springs soils are somewhat stratified, fine-textured soils
on the smooth, nearly level flood plain in the northern
part of the Pahranagat Valley. These soils developed in
sediments deposited along stream channels. The sedi-
ments were derived from many kinds of rock, principally
limestone, ignimbrite, dolomite, shale, and quartzite.

Representative profile of an Ash Springs soil, heavy
subsoil variant, located about 1,200 feet south of the
center of section 14, T. 5 S., R. 60 E.:

All—0 to 214 inches, grayish-brown (10YR 5/2) silt loam,
very dark gray (10YR 3/1) when moist; massive

(structureless) or weak, medium and fine, subangu-
lar blocky structure; slightly hard when dry, friable
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when moist, slightly sticky and slightly plastic when
wet; abundant very fine roots, and a few fine and
medium roots; few very fine tubular and interstitial
pores; strong eftervescence; pH 8.8; clear, smooth
boundary.

ITA12—214 to 20 inches, gray (10YR 5/1), stratified silty clay
loam and silty clay, very dark gray (10YR 3/1)
when moist; common, fine, distinct filaments of gray
(5Y 6/1) lime, and few, medium, distinct, black (10YR
2/1) organic stains; massive (structureless) Dbut
breaks to weak, fine and medium, subangular blocky
structure; hard when dry, friable when moist, sticky
and plastic when wet; plentiful very fine roots, and
few fine and medium roots; few very fine tubular
pores, and few fine interstitial pores; strong effer-
vescence; pE 8.6; gradual, smooth boundary.

IIC1—20 to 36 inches, light-gray (10YR 6/1) clay and fine

. strata of silty clay loam, very dark gray (10YR 3/1)
when moist; common, fine, distinct, gray (5Y 6/1)
filaments of lime, and few, medium, distinet, black
(10YR 2/1) organic stains; massive; hard when dry,
firm when moist, very sticky and very plastic when
wet; few very fine and medium roots; few fine and
very fine interstitial pores; few, fine, very hard lime
nodules; strong effervescence; pH 8.6; gradual,
smooth boundary.

TIC2—36 to 50 inches, light-gray (10YR 7/1) clay and thin
strata of clay loam, dark gray (10YR 4/1) when
moist; few, medium, distinct, black (10YR 2/1) or-
ganic stains, and few, fine, distinct, gray (5Y 6/1)
filaments of lime; massive; hard when dry, firm when
moist, very sticky and very plastic when wet; very
few very fine roots; few fine and very fine tubular
pores; strong effervescence; pIl 8.6; abrupt, smooth
boundary.

ITIC3—50 to 60 inches -+, light-gray (10YR 7/1) silt loam,
gray (5Y 5/1) when moist; common, fine, faint, gray
(5Y 6/1) filaments of lime, and few, medium, dis-
tinet, very dark gray (10YR 8/1) organic stains;
massive; slightly hard when dvy, friable when moist,
nonsticky and slightly plastic when wet; very few
very fine roots; common very fine interstitial pores;
strong effervescence; pH 8.5.

The texture throughout the profile is clay, silty clay,
silty clay loam, clay loam, or silt loam. If the material
in the profile is mixed, more than 85 percent of the mix-
ture is clay. Fine to coarse segregations of lime may
occur in almost any horizon, but not within 12 inches
of the surface. In some places there are organic stains,
as well as stains of iron and manganese, in the lower
part of the A horizon and in the C horizon. The reaction
ranges from moderately alkaline to very strongly alka-
line. The alkalinity is strongest in the A1l horizon and
decreases with depth.

These soils are poorly drained or somewhat poorly
drained because water moves into them from thermal
springs. The water table fluctuates between the depths
of 10 and 30 inches in poorly drained areas and from
one depth to another below 30 inches in somewhat poorly
drained aveas. Generally, the water table is highest in
winter. Runoff is very slow, permeability is slow, and
the available water capacity is high. The soils are high
in natural fertility and have a very deep root zone. There
is little or no hazard of erosion.

Most areas of these soils are used to produce meadow
grasses for hay or pasture. The productivity and quality
of meadow depend on the adequacy of drainage and the
salt content in the surface layer. The remaining acreage
is used for crops. Alfalfa is produced in rotation with
corn or small grain, or selected grasses and legumes are
grown for pasture. Molybdenum toxicity in grazing ani-
mals is common in pasture where clover is grown.

Ash Springs silt loam, heavy subsoil variant, some-
what poorly drained (A:).—This inextensive soil lies south
of Hiko Spring in Pahranagat Valley. It has a high
water table that fluctuates between the depths of 86 and
60 inches, but it is not affected by excess salts.

Included with this soil are small areas that ave slightly
saline and small areas of salt-free Ash Springs soils.
These inclusions make up less than 10 percent of the
total acreage.

Although a small acreage is used for meadow, this soil
is used mainly as irrigated cropland and for wildlife.
All crops suited to the climate can be. grown, but alfalfa
and small grain are the principal crops and are grown
in rotation. Leveling is needed in some areas to improve
the spread of irrvigation water. (Capability unit IIw-9,
irrigated)

Ash Springs silt loam, heavy subsoil variant, slightly
saline (Au).—Most areas of this soil are near Frenchy Lake
and in the northern half of the Crystal Spring water-
shed. Drainage is poor in this soil, and the A horizon
contains a shight concentration of salts. The water table
fluctuates between the depths of 10 and 30 inches most
of the year.

Included with this soil, in depressional sloughlike
areas, are small tracts of Pahranagat-Ash Springs com-
plex, seeped. Also included are small mounds that ave
not irrigated and contain a strong concentration of salts.
These inclusions occupy about 10 percent of the total
acreage.

This soil is'in meadow that is used for pasture or hay,
and it provides habitat for wildlife. It is suited to crops
that are tolerant of water and salts. Leveling is needed
for improved irrigation, but the depth of cut is limited
because the water table is so high. (Capability unit IVw-
369P, irrigated)

Ash Springs silty clay loam, heavy subsoil variant,
slightly saline (Av).—This poorly drained soil occurs in
the uppermost parts of the Crystal Spring and Hiko
Spring watersheds. Except for its 6- to 1l-inch All
horizon of silty clay loam, which is slightly salt affected,
it has a profile that is similar to the representative one
described. The water table fluctuates between the depths
of 10 and 30 inches throughout the year, but generally
it is highest in winter.

Included with this soil, in meanders formed by old
streams, are small areas of Pahranagat-Ash Springs
complex, seeped. Also included are high ridges and
knolls that are moderately or strongly affected by salts.
These inclusions make up about 10 percent of the total
acreage.

In some areas this soil has been leveled and is culti-
vated. The remaining acreage is in meadow that is pas-
tured or is harvested for hay. Also, the soil is used as
habitat for wildlife. If additional areas are brought
under cultivation, leveling will be needed and can best
be done early in fall when the water table is lowest.
(Capability unit IVw-369P, irrigated)

Aysees Series

Soils of the Aysees series consist of moderately coarse
textured material underlain by very gravelly, coarse
textured material. These soils developed 1n alluvium that
malkes up nearly level to gently sloping alluvial fans in
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Penoyer Valley. The alluvium was derived from lime-

stone, dolomite, shale, sandstone, quartzite, and tuff.
Representative profile of an Aysees soil, located about

790 feet west of the center of section 81, T. 3 S, R. 56 E.:

A1—O0 to 4 inches, light-gray (10YR 7/2) fine gravelly sandy
loam (80 to 40 percent gravel), brown (10YR 5/3)
when moist; weak, thick, platy structure; soft when
dry, very friable when moist, nonsticky and non-
plastic when wet; very few fine roots; many fine and
medium vesicular pores; strongly effervescent; pH
8.3 ; abrupt, smooth boundary.

Cl1—4 to 15 inches, very pale brown (10YR 7/3) fine sandy
loam, (2 to 8 percent gravel), brown (10YR 5/3)
when moist; massive; slightly hard shen dry, fri-
able when moist, nonsticky and slightly plastic when
wet; abundant very fine and fine roots; many very
fine and fine tubular pores; some of the pebbles have
a small amount of lime on lower side; strongly ef-
fervescent; pI 8.9; clear, wavy boundary.

I1C2ca—15 to 22 inches, light-gray (10YR 7/2) gravelly
sandy loam, (30 to 40 percent pebbles coated with
lime on all sides), grayish brown (10YR 5/2) when
moist; massive; soft when dry, very friable when
moist, nonsticky and nonplastic when wet; abundant
very fine roots; very porous; violently effervescent;
pH 9.1; clear, wavy boundary.

IIIC8—22 to 60 inches -, grayish-brown (10YR 5/2) very
gravelly sand (60 to 70 percent gravel, the pebbles
thinly coated with lime on under side only), dark
grayish brown (10YR 4/2) when moist; single grain;
loose when dry or moist; very porous; plentiful very
fine and fine roots; strongly effervescent; pH 8.1.

The depth to very gravelly sand ranges from 12 to 24
inches. In places as much as 40 percent of the A and
upper C horizons is gravel. In the ITIC3 horizon, the
gravel content ranges from 60 to 80 percent.

The Aysees soils are well drained or somewhat exces-
sively drained. Runoff is slow, and the available water
capacity is low. Permeability is moderately rapid in the
upper part but is very rapid in the very gravelly lower
part. Natural fertility is moderate, and the root zone is
very deep. Soil blowing is a severe hazard. Some areas
are slightly affected by salts and alkali.

These soils are used to provide limited grazing for
livestock. They arve suitable for cropping if water is
made available for irrigation.

Aysees gravelly sandy loam, 0 to 2 percent slopes
(AyA}.—Most of this soil is north of State Route 25 on the
eastern side of Penoyer Valley, where alluvial fans merge
with the playa. The soil is very strongly alkaline and,
in the surface layer, contains a slight concentration of
soluble salts and alkali. The A1, C1, and IIC2ca horizons
range from 18 to 24 inches in total thickness and have a
gravel content of as much as 25 percent. The vegetation
1s mainly galleta, bud sagebrush, winterfat, and shad-
scale.

Included in aveas mapped as this soil are many, broad,
shallow drainage channels that contain very gravelly
Bluewing soils. Also included are small areas (less than
3 acres 1n size) of playa. These inclusions occupy less
than 10 percent of the total acreage.

This soil is in range that is grazed by livestock, and
it also provides habitat for some kinds of wildlife. The
most valuable plants on range managed for cattle are
winterfat, galleta, bud sagebrush, and shadscale. If irri-
gation water is made available, the soil is suitable for
development as cropland. Leveling is needed to prepare
fields for irrigation, but soil blowing is a hazard if the

surface is left unprotected for a long time. (Capability
unit ITIs-4, irrigated; VIIs-4, dryland)

Aysees grave?ly sandy loam, 2 to 4 percent slopes
(AyB).—Most of this gently sloping soil is north of State
Route 25 on the eastern side of Penoyer Valley. The
Al, C1, and ITCZca, horizons have a combined thickness
ranging from 12 to 16 inches, and their gravel content
ranges from 25 to 40 percent. The vegetation is mainly
shadscale, winterfat, and bud sagebrush, and there 1s
some galleta.

Included with this soil, in narrow and shallow drain-
age channels, are small areas of very gravelly Cliffdown
and Bluewing soils. Also included are small areas of an
unnamed soil that has a very gravelly, moderately
coarse textured subsoil. These mclusions make up less
than 15 percent of the total acreage.

This soil is used only as range for livestock and as
habitat for wildlife, but it can be prepared for irrigated
crops if water is made available. 611 range managed for
cattle, the most valuable plants are winterfat, galleta,
bud sagebrush, and shadscale. (Capability unit IITe-4,
irrigated; VIIs-4, dryland)

Bastian Series

Soils of the Bastian series are medium textured, are
affected by salts and alkali, and contain nodules weakly
cemented with silica. These soils formed in alluvium that
was derived mainly from ignimbrite but that included
silty lakebed material, dolomite, and limestone. They
occupy the outer flanks of flood plaing and the toe slopes
of alluvial fans in Pahranagat Valley.

Representative profile of a Bastian soil, located about
1,000 feet south and 300 feet west of the center of section
11, T. 5 S, R. 60 L.:

Al—0 to 6 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; massive; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few medium and coarse rhizomes
of saltgrass; few fine interstitial pores; violently ef-
fervescent; pH 9.6 at surface, 9.2 in rest of horizon;
clear, smooth boundary.

C1—06 to 16 inches, very pale brown (10YR 7/3) silt loam,
dark brown (10YR 4/3) when moist; massive; hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; abundant very fine, fine,
and medium roots and rhizomes of saltgrass; few
very fine tubular pores, and many micro and very
fine interstitial pores; violently effervescent; pH 9.3;
clear, smooth boundary.

(C2si—16 to 22 inches, light-gray (10YR 7/2) silt loam, dark
grayish brown (10YR 4/2) when moist; massive
(structureless), but about 30 percent of horizon con-
sists of brittle, very fine, subangular blocky aggre-
gates that are weakly cemented by silica; hard and
very hard when dry, friable and firm when moist;
slightly sticky and slightly plastic when wet; abun-
dant very fine and medium roots and rhizomes of
saltgrass; few to common, fine and very fine tubular
pores; violently effervescent; pH 9.3; clear, smooth
boundary.

C3si—22 to 87 inches, light-gray (10YR 7/2) very fine sandy
loam, grayish brown (10YR 5/2) when moist; mas-
sive (structureless) but with silica-cemented frag-
ments as in C2si horizon; hard and very hard when

* dry, friable and firm when moist, slightly sticky and
slightly plastic when wet; plentiful fine and very fine
roots; few to common, fine and very fine tubular
pores; violently effervescent; pH 9.2; clear, smooth
houndary.
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C4si—37 to 50 inches, light-gray (10YR 7/2) silt loam, brown
(10YR 5/8) when moist; massive, but about 80 per-
cent of horizon congsists of brittle, medium, subangu-
lar blocky aggregates that appear to be weakly ce-
mented by silica; hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; few
very fine and fine roots; few to common, fine and
very fine tubular pores; violently effervescent; pk
9.0; clear, smooth boundary.

C5—50 to 60 inches -, light-gray (10YR 7/2) heavy fine
sandy loam, brown (10YR 5/3) when moist; mas-
sive; hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; violently ef-
fervescent ; pH 9.0.

The depth to the Csi horizon ranges from 6 to 26
inches, and the combined thickness of the Csi horizons
ranges from 10 to 45 inches. In some places the profile
is stratified with layers of loam, fine sandy loam, or silty
clay loam. The A horizon is affected by soluble salts,
and the Csi horizons contain a strong concentration of
salts.

Drainage is somewhat poor in the Bastian soils. Run-
off is very slow or slow, permeability is moderately slow,
and the available water capacity is high. The water table
fluctuates between  the depths of 36 and 60 inches
throughout the year, but it is highest in winter. Bastian
soils are high in natural fertility and have a very deep
root zone. They are slightly susceptible to erosion.

These soils are used for grazing and as habitat for
small species of wildlife. In some areas the production
of inland saltgrass is increased by use of water spreading.
Cultivated crops can be grown in areas where water is
available for nrigation.

Bastian fine sandy loam, strongly saline (Ba)—This
soil occupies many small alluvial fans north of Hiko
Lake, on the western side of the Crystal Spring water-
shed in Pahranagat Valley. In the uppermost 10 to 15
inches, the soil consists of fine sandy loam that is strongly
affected by salts, but in other respects it has a pro%le
similar to the one described for the series. The water
table fluctuates between the depths of 48 and 60 inches
most of the year.

Included with this soil arve scattered small areas in
which more than 15 percent of the soil surface is covered
with gravel. These areas make up less than 5 percent of
the total acreage.

Range and habitat for upland wildlife are the uses
made of this soil. Areas covered by inland saltgrass are
grazed in conjunction with lower lying meadows. Dry-
land areas are small but ave suitable for irrigated pas-
ture wherever water is available. On range managed for
cattle, alkali sacaton and inland saltgrass are the most
important plants. (Capability unit IIw-6, irrigated;
VIIw-6, dryland)

Bastian silt loam, moderately saline (Bc)—This soil
lies on nearly level flood plains in the Crystal Spring
watershed. It contains a moderate concentration of solu-
ble salts in the Al and C1 horizons, but its profile is
similar to the representative one described. During most
of the irrigation season, the water table is 54 to 60
inches below the surface.

Included with this soil, in slight depressions, are small
areas of Ash Springs silt loam. Also included are a few
scattered areas on small, gently sloping alluvial fans,
where the average slope is 3 percent. These inclusions
account for about 10 percent of the total acreage.

This soil is used for livestock grazing and for wildlife.
It can be leveled and used for 1rrigated crops wherever
water is available. Alkali sacaton and inland saltgrass
are the most important plants in grazing areas that are
managed for cattle. (Capability unit IIw-6, irrigated;
VIIw-6, dryland)

Bastian silt loam, strongly saline (Bd).—This soil is
mainly near Frenchy Lake and in the northern part of
the Crystal Spring watershed. It has a profile that is
similar to the one described for the series, but it is
strongly affected by soluble salts to a depth of about 22
inches. The water table fluctuates from 36 to 42 inches
below the surface most of the year.

Included in areas mapped as this soil are small areas
of poorly drained Bastian soils in swales and of mod-
erately well drained Bastian soils on isolated mounds.
These inclusions occupy about 10 percent of the total
acreage.

This soil is used for range and as habitat for wildlife.
In the management of grazing areas for cattle, alkali
sacaton and inland saltgrass are the most important
plants. Where water is available, the soil can be leveled
and irrigated. (Capability unit ITw-6, irrigated; VIIw-
6, dryland)

Belted Series

In the Belted series are slightly saline, moderately
coarse textured and moderately fine textured soils that
contain a duri%)an strongly cemented with silica. These
soils developed in alluvium derived principally from
basalt, andesite, and tuff. They are on nearly level alluv-
lal terraces that lie on older lakebed and basin deposits
in Penoyer Valley.

Representative profile of a Belted soil, located about
950 feet north and 500 feet west of the south quarter
corner of section 17, T. 3 S., R. 55 E. (laboratory data
for this soil are given in tables 9 and 10) :

Al—0 to 3 inches, light-gray (10YR 7/2) coarse sandy loam,
brown (10YR 5/3) when moist; weak, thick, platy
structure; soft when dry, friable when moist, non-
sticky and nonplastic when wet; devoid of plant
roots; many very fine and fine vesicular pores;
strongly effervescent; pH 8.8; abrupt, wavy boundary.

B2t—3 to 7 inches, light-gray (10YR 7/2) sandy clay loam,
dark brown (10YR 4/3) when moist, brown (10YR
5/3) when moist and rubbed; weak, thick, platy
structure breaking readily to moderate, medium and
fine, granular structure; slightly hard when dry, very
friable when moist, slightly sticky and plastic when
wet; plentiful very fine and fine roots; few fine tubu-
lar pores, and many very fine and fine interstitial
pores; common thin clay films on ped faces and in
pores; slightly effervescent; pH 8.6; abrupt, smooth
boundary.

Clsicam—7 to 11 inches, very pale brown (10YR 7/3), strongly
cemented duripan, dark brown (10YR 4/3) when
moist, brown (10YR 5/3) when moist and rubbed;
strong platy structure; abundant very fine and fine
roots, and a few medium roots between plates; com-
mon fine tubular pores, and many very fine and fine
interstitial pores; noneffervescent in the interior of
plates, violently effervescent on outer faces of plates
where white (10YR 8/2) segregated lime occurs;
pH 8.8; abrupt, wavy boundary.

C2—11 to 24 inches, light-gray (10YR 7/2) sandy loam, brown
(10YR 5/3) when moist; massive; hard when dry,
friable when moist, nonsticky and nonplastic when
wet; very few very fine and fine roots; common fine
tubular pores, and many very fine interstitial pores;
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noneffervescent except where few, thin, white (10YR
8/2) filaments of lime occur; pH 8.8; clear, smooth
boundary.

C3—24 to 82 inches, light-gray (10YR 7/2) fine sandy loam,
brown (10YR 5/3) when moist; massive; hard when
dry, friable when moist, nonsticky and nonplastic
when wet; very few very fine and fine roots; few
fine tubular pores, and many fine interstitial pores;
slightly eftervescent; pH 8.8; abrupt, smooth bound-
ary.,

1IC4—32 to 40 inches, light-gray (10YR 7/2) loam or silt
loam, brown (10YR 5/3) when moist; with few, fine,
medium and coarse, distinct mottles of reddish-brown
(BYR 4/4) and dark reddish-brown (5YR 3/4) iron;
massive; very hard when dry, very firm when moist,
slightly sticky and slightly plastic when wet; few
very fine roots; few micro and very fine interstitial
pores; generally noneffervescent, but slightly effer-
vescent where few, faint, white (10YR 8/2) lime
filaments and pockets of lime occur; pH 8.6; clear,
smooth boundary.

IIC5—40 to 60 inches -, light-gray (10YR 7/2) silt loam,
brown (10YR 5/3) when moist; with few, fine, me-
dinm and coarse, distinct mottles of dark reddish-
brown (5YR 3/4) and reddish-brown (5YR 5/4)
iron; massive; hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; few
fine roots; noneffervescent, except for an occasional
light-gray (10YR 7/1) filament, vein, or pocket of
lime; p¥ 8.6.

The silica-cemented duripan ranges from 6 to 14 inches
in depth and from 4 to 12 inches in thickness. In some
places there ave very thin, discontinuous, indurated
lenses. Only a few of these are more than 1/32 inch
thick. The depth to the IIC horizon of unconformable
lake-laid material ranges from 26 to 40 inches. The re-
action is strongly alkaline or moderately alkaline and
generally decreases with depth.

These soils are well drained and have slow runofl.
Permeability is very slow through the duripan and the
underlying lake sediments. The available water capacity
is very low, natural fertility is very low, and the effec-
tive root zone is very shallow. Erosion is a slight hazard.

Belted sandy loam (Bs).—This soil occupies a smooth,
nearly level terrace that is adjacent to the southwestern
corner of the playa in Penoyer Valley. The area is
crossed by State Route 25. The vegetation consists of
shadscale, graymolly, Nuttall saltbush, and annuals.

Inclnded with this soil are small hummocks and low
ridges of sandy material that was deposited by wind on
the Belted soil. These hummocks and ridges normally
arve only 4 to 6 inches high, but some are as much as 12
inches high. Also included, adjacent to the playa, are
eroded areas of Belted sandy loam that were washed by
runoff from high-intensity thunderstorms in summer.
These inclusions make up about 5 percent of the total
acreage. .

This soil provides limited grazing for livestock. On
range managed for cattle, the most valuable plants are
graymolly and shadscale. The soil is not suitable for
cultivation or for irrigation, because it is very shallow
and has very low available water capacity. (Capability
unit VIIs-8, dryland)

Bluewing Series

In the Bluewing series are very gravelly, coarse-
textured soils that developed in sediments deposited along
gently sloping to moderately sloping drainageways, flood

plains, and alluvial fans in Penoyer Valley. The sedi-
ments were derived mainly from rhyolite, andesite, and
basalt.

Representative profile of a Bluewing soil, located near
the center of section 5, T. 4 S., R. 56 E.:

Al—0 to 2 inches, light brownish-gray (10YR 6/2) very
gravelly loamy sand, dark grayish brown (10YR 4/2)
when moist; weak, thin, platy structure; soft when
dry, very friable when moist, nonsticky and nonplas-
tic when wet; plentiful very fine and medium roots;
few fine and common very fine vesicular pores;
strongly effervescent; pH 8.8; clear, smooth bound-
ary.

to 10 inches, light brownish-gray (10YR 6/2) very
gravelly loamy sand, dark grayish brown (10YR
4/2) when moist; massive; soft when dry, very fri-
able when moist, nonsticky and nonplastic when wet;
plentiful very fine, fine, and medium roots; many
very fine and fine interstitial pores; strongly ef-
fervescent; pH 8.6; clear, smooth boundary.

C2ca—10 to 25 inches, light brownish-gray (10YR 6/2) very
gravelly and cobbly loamy coarse sand, dark grayish
brown (10YR 4/2) when moist; single grain; loose
when dry or moist; plentiful very fine roots; many,
very fine and fine and few, medium interstitial pores;
strongly effervescent, with very thin lime crusts on
bottom side of pebbles; pH 8.8; clear, smooth bound-
ary.

03—25 to G0 inches -, light brownish-gray (10YR 6/2) very
gravelly coarse sand, dark grayish brown (10YR 4/2)
when moist; single grain; loose when dry or moist;
few very fine roots; many very fine and fine, and few
medium interstitial pores; strongly effervescent; pH

C1—2

The gravel content throughout the profile ranges from
50 to 80 percent. In some places, particularly between
the surface and a depth of 80 inches, the content of cob-
blestones is as much as 25 percent. The reaction is mod-
erately alkaline or strongly alkaline.

These soils are excessively drained. Runoff is very slow,
permeability is very rapid, and the available water capac-
ity is very low. Although the root zone is very deep,
natural fertility is very low. The hazard of erosion is
slight or moderate, depending on position and slope.

Bluewing very gravelly loamy sand, 2 to 12 percent
slopes (BuC).—This soil occupies gently sloping to strongly
sloping flood plains and alluvial fans on both sides of
Penoyer Valley in the south-central part. The plant
cover consists of Mormon-tea, littleleaf horsebrush, gal-
leta, winterfat, and annuals.

Included with this soil are small arveas of riverwash;
small areas of a soil that is like a Bluewing soil but is
shallow to an unrelated hardpan or to bedrock; and small
areas of Bluewing soils that are stony, very stony, or
cobbly. These inclusions make up about 10 percent of the
total acreage.

This soil is in range that provides limited grazing for
livestock. It is too droughty and too gravelly for use as
cropland. On range managed for cattle, the most impor-
tant plants ave winterfat, Mormon-tea, and galleta. (Ca-
pability unit VIIs-I, dryland)

Carrizo Series

The Carrizo series consists of very gravelly and cobbly,
coarse-textured soils that occupy nearly level to strongly
sloping flood plains and small alluvial fans. These soils
developed in alluvium derived from various kinds of
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rocks, principally limestone and rhyolite. They occur in
numerous washes throughout Pahranagat Valley.

Representative profile of a Carrizo soil, located about
1,200 feet east and 100 feet north of the southwest corner
of section 4, T. 9 S., R. 62 E.:

Al—0 to G inches, pale-brown (10YRR 6/3) stony and cobbly
loamy sand, dark brown (10YR 4/3) when moist;
massive; slightly hard when dry, very friable when
moist, nonsticky and nonplastic when wet; very few
fine and medium roots; many very fine and fine in-
terstitial pores; strongly effervescent; pH 84; clear,
irregular boundary.

C—0G to 60 inches -, very gravelly and cobbly coarse sand,
same color as Al horizon; about 90 percent of this
material is gravel or cobblestones; single grain; loose
when dry or moist; very few very fine roots; many
fine and medium interstitial pores; strongly efferves-
cent; pH 8.6.

The content of coarse fragments in these soils ranges
from 60 to 90 percent. From 40 to 90 percent of the frag-
ments is gravel, and as much as 40 percent is stones
and cobblestones. The texture is commonly uniform
thronghout the profile, but there may be strata of loamy
sand or sand that are not gravelly. In some places the
surface is covered with a vesicular crust as much as 3
inches thick. In some areas wherve the Carrizo soils adjoin
wet soils on the flood plain, they contain excess salts
and alkalt. The reaction ranges from moderately alka-
line to very strongly alkaline.

These soils are excessively drained. Runoff is very slow,
permeability is very rapid, and the available water ca-
pacity is very low. The soils are very low in natural
fertility, but they have a very deep root zone. They are
moderately susceptible to erosion.

Almost, all areas of Carrizo soils are covered with
natural vegetation that provides limited grazing for
livestock. At the toe of alluvial fans, where water is
available for irrigation, a few small areas are cultivated.

Carrizo gravelly sand, 0 to 12 percent slopes (CaC).—
This nearly level to strongly sloping soil occurs in many
narrow washes and on small alluvial fans adjacent to
the Pahrvanagat Valley flood plain. It has an A1 horizon
of gravelly sand, but in other respects its profile is similar
to the one described for the series. The profile is gravelly
throughout. In addition, stones and cobblestones occupy
as much as 10 percent of the volume in the C horizon,
though they make up less than 5 percent of the A horizon.

Included ave large areas of Carrizo gravelly loamy
sand that occupy as much as 30 percent of areas mapped
as this soil. Also included are two small areas of Carrizo
gravelly sand and stony loamy sand that are slightly or
moderately affected by excess salts. These saline inclu-
sions, which make up less than 10 percent of the total
acreage, lie on toe slopes of alluvial fans just above the
flood plain. Here, they accumulate soluble salts through
the rise and evaporation of saline water from adjoining
© wet soils.

The vegetation is variable but consists mainly of
creosotebush and white bur-sage. In addition, there is
some shadscale, spiny hopsage, and galleta, and some
rubber rabbitbrush along drainage channels. Also com-
mon in the plant cover are Anderson wolfberry and
desert pearl at the higher elevations and fourwing salt-
bush, quailbush, and greasewood in the saline inclusions
on toe slopes of alluvial fans.

Most of this soil is in range that provides limited graz-
ing for livestock. At the tips of alluvial fans, however,
there are areas of less than 2 acres that are included in
irrigated fields and ave cropped to alfalfa in rotation
with small grain. Yields are low because the soil is
droughty. Except in areas that are more easily kept in
a field than bypassed, this soil should not be used for
cultivated crops. Where the natural vegetation is man-
aged for cattle, the most important plants are spiny
hopsage, shadscale, and big galleta. (Capability unit
V1Is-L, dryland)

Carrizo stony loamy sand, 0 to 12 percent slopes
(CbC).—This is the most extensive soil in the Carrizo series.
It occurs in numerous washes and on small alluvial fans
adjacent to the Pahranagat Valley flood plain. Cobble-
stones and stones make up 10 to 40 percent of the volume
throughout the profile.

Included with this soil are large areas of Carrizo stony
sand that account for about 30 percent of the total acre-
age. Also included are small scattered areas of Carrizo
gravelly sand, and slightly saline toe slopes of alluvial
fans.

The plant cover on this soil varies from place to place.
Generally dominant are creosotebush and white bur-sage,
together with datil yucca, cactus, white burrobrush, and
big galleta. Some rubber vabbitbrush occurs next to
drainageways. Near the included saline ends of alluvial
fans, there are quailbush, fourwing saltbush, and grease-
wood.

This soil is used to provide limited grazing for live-
stock. In areas managed for cattle, the most important
plant is big galleta. The soil is not suitable as cropland,
because of droughtiness and stones on the surface. (Ca-
pability unit VIIs-L, dryland)

Clay Dune Land-Playa Association

Clay dune land-Playa association (Cd) occurs in the
northeastern part of the Penoyer Valley floor. It consists
of two land types, Clay dune land and Playa, that oceupy
about equal acreages. A few greasewood plants grow on
the clay dunes, but the Playa is bare except for a few
seepweed plants scattered around the margin.

Clay dune land is made up of isolated mounds that lie
on the surface of the Playa. These mounds are 3 to 12
feet high, have almost vertical side slopes, and consist
of pinkish-gray clay that is strongly affected by salts
and alkali. Owing to the concentration of soluble salts,
the clay is granular to a depth of 1 to 3 inches. Normally,
it 1s very strongly alkaline, though it may be strongly
alkaline near the base of the dunes. The origin of the clay
is not known, but the dunes may be erosional remnants.
They are well drained, have very rapid runoff, are sub-
ject to severe erosion, and have slow permeability and
high available water capacity. Their natural fertility is
high, and their root zone is very thick.

Flat deposits of silty clay make up the Playa. These
deposits are covered with water periodically, and they
are strongly affected by salts and alkali in the upper-
most 8 to 6 inches.

No use is made of the land types in this association.
(Clay dune land: capability unit VIIIs-6, dryland;
Playa: capability unit VIITw-F, dryland)
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Cliffdown Series

The Cliffdown series consists of gravelly, moderately
- coarse- textured soils on nearly level to gently sloping
alluvial fans. These soils developed in sediments derived
from limestone, dolomite, tutf, quartzite, and sandstone.
They are in the eastern part of Penoyer Valley.
Representative profile of a Cliffdown soil, located about
500 feet north and 500 feet east of the center of section
33, T.1 N, R. 56 E.:

A1—O0 to 8 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam (30 percent gravel), dark brown (10YR
4/3) when moist; weak platy structure; soft when
dry, very friable when moist, nonsticky and non-
plastic when wet; plentiful very fine and fine roots;
common very fine and fine tubular pores, and many
very fine interstitial pores; strongly effervescent; pH
8.6 ; clear, smooth boundary.

C1—3 to 13 inches, light brownish-gray (10YR 6/2) gravelly
fine sandy loam or gravelly light fine sandy loam (30
percent gravel), dark brown (10YR 4/3) when moist;
massive; slightly hard when dry, very friable when
moist, nonsticky and slightly plastic when wet; abun-
dant very fine and fine roots, and few medium roots;
many very fine tubular pores, and many micro and
very fine interstitinl porves; violently effervescent;
pH 8.6; clear, smooth boundary.

1IC2—13 to 20 inches, light-gray (10YR 7/2) very gravelly
light fine sandy loam (70 percent gravel), brown
(10YR 5/3) when moist; massive; soft when dry,
very friable when moist, nonsticky and nonplastic
when wet; abundant; very fine and fine roots, and
few medium roots; many micro and very fine inter-
stitial pores; violently eftervescent; pH 8.6; clear,
smooth boundary.

ITIC3—20 to 32 inches, light-gray (10YR 7/2) gravelly light
fine sandy loam (40 percent fine gravel), brown
(10YR 5/3) when moist; massive; soft when dry,
very friable when moist, nonsticky and nonplastic
when wet; abundant very fine and fine roots; many
very fine and fine interstitial pores; violently effer-
vescent; pFl 8.8; clear, smooth boundary.

IVC4—82 to 42 inches, light-gray (10YR 7/2) very gravelly
light fine sandy loam (70 percent fine gravel), brown
(10YR 5/3) when moist; massive; soft when dry,
very frinble when moist, nonsticky and nonplastic
when wet; roots and pores as in IIIC3 horizon; vio-
lently effervescent; pH 8.5; clear, smooth boundgu-y.

VC5—42 to 52 inches, light-gray (10YR 7/2) gravelly light
sandy loam (30 percent gravel), dark brown (10YR
4/3) when moist; massive; soft when dry, very fri-
able when moist, nonsticky and nonplastic when wet;
plentiful very fine and fine roots; many very fine and
fine interstitial pores; violently effervescent; pEH 8.5.

A thin vesicular crust gemerally covers the surface,
but it is lacking in some areas. These gravelly soils are
normally stratified and are dominantly fine sandy loam
or sandy loam in texture. In some places, however, there
are thin strata of gravelly loamy sand, gravelly loamy
fine sand, or gravelly loam. The content of gravel in
individual layers ranges from 10 to 80 percent. The reac-
tion is moderately alkaline or strongly alkaline.

Drainage is good in these soils. Runoft is slow or very
slow, permeability is moderately rapid, and the avail-
able water capacity is low. Although the root zone is
very deep, natural fertility is moderate or low. The haz-
ard of erosion ranges from slight to severe.

All the acreage of Cliffdown soils is in natural vegeta-
tion that is used to provide limited grazing for live-
stock. Most areas can be developed as irrigated cropland
if water is made available.

Cliffdown gravelly sandy loam, 0 to 2 percent slopes
(CfA).—This soil is on two large alluvial fans in Penoyer

Valley, one in the southeastern part, the other in the
central-northeastern part. Slopes are long and smooth,
and they average about 1 percent. Natural fertility is
low. The hazard of erosion is slight. Winterfat, bud sage-
brush, and Indian ricegrass are the principal plants.

Included with this soil are spots of nongravelly Cliff-
down soils in which the gravel content is only 5 to 10
percent. These inclusions occupy less than 3 percent of
the total acreage. .

This soil is in range that is used for limited grazing.
It also is used for some kinds of upland wildlife. The
most important plants on range managed for cattle are
winterfat and Indian ricegrass. If water is made avail-
able, this soil can be developed as irrigated cropland.
(Capability unit ITIs—4; irrvigated VIIs—4, dryland)

Cliffdown gravelly sandy loam, 2 to 4 percent slopes,
eroded (CfB2).—This extensive soil is on gently sloping
alluvial fans below the Worthington Mountains in Pen-
oyer Valley. Slopes are long. The average slope is
slightly more than 38 percent, and, except for numerous
shallow channels, the relief is smooth. The channels,
which average about 12 inches in depth, were formed by
runoff from higher lying soils. Natural fertility is low,
and the erosion hazard is severe. Winterfat, bud sage-
brush, and Indian ricegrass are the principal plants.

Included with this soil are several large areas of Cliff-
down gravelly sandy loam that are not eroded. Also in-
cluded, at the upper end of alluvial fang, are areas in
which the surface layer contains cobblestones. These in-
clusions make up about 20 percent of the total acreage.

This soil is used for limited livestock grazing, and it
provides habitat for some kinds of upland wildlife. On
range managed for cattle, the most valuable plants are
winterfat and Indian ricegrass. Inrigating this soil is
feasible if water is made available. (Capability unit
ITTe—4, irvigated; VIIs—4, drvyland) '

Cliffdown loamy sand, 0 to 2 percent slopes (ChA}.—
This soil occupies a relatively small area on a nearly
level alluvial fan north of Shadow Well. It has been
covered with sandy material that washed from higher
areas, and it consists of loamy sand to a depth of 8 to
15 inches. In this material the content of gravel is less
than 10 percent and a vesicular crust is lacking. Natural
fertility is low. Littleleaf horsebrush is dominant in the
plant cover, together with winterfat, fourwing saltbush,
bud sagebrush, galleta, and Indian ricegrass. Small areas
of Cliffdown fine sandy loam. are included.

This soil is in range, but its use by livestock is limited.
It is used by some kinds of upland wildlife. In areas
managed for cattle, the most important plants are winter-
fat, fourwing saltbush, and Indian ricegrass. If water
is made available, this soil can be prepared for irrigation
and used for crops. (Capability unit IIIs-L, irrigated;
VIIs—4, dryland)

Cliffdown sandy loam, 2 to 4 percent slopes (CkB).—
This soil occupies a large, uniformly shaped area on an
alluvial fan near State Route 25 on the eastern side of
Penoyer Valley. The average slope is slightly more than
2 percent. The content of gravel is less than 15 percent
to a depth of about 18 inches, but as much as 40 percent
of the soil is gravel below that depth. In other respects
the profile is similar to the one described as representative
of the series. Surface runoff is slow, but the erosion
hazard is severe. Natural fertility is moderate. The vege-
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tation consists of winterfat, fourwing saltbush, and a
small amount of Indian ricegrass and galleta.

Included near the lower edge of the area occupied by
this soil is a small area in which dense material like that
in a Jarboe soil occurs at a depth of 40 to 50 inches. Also
included are small areas of Cliffdown gravelly sandy
loam, 0 to 2 percent slopes. These inclusions make up less
than 5 percent of the total acreage.

This soil is in range that provides limited grazing for
livestock. In addition, it is used by some kinds of upland
wildlife. The most important plants on range managed
for cattle are winterfat, fourwing saltbush, and Indian
ricegrass. If water is made available, this soil can be
leveled and used for irrigated crops. (Capability unit
IIle—4, irvigated; VIIs-4, dryland)

Cliffdown very gravelly sandy loam, 2 to 4 percent
slopes, eroded (CIB2).—This soil occurs on a large alluvial
fan south of State Route 25 on the eastern side of the
Penoyer Valley. The fan has an average slope of about
3 percent and is cut by many drainage channels 1 to 3
feet deep. Erosion has thinned this soil, and gravel makes
up 60 to 80 percent of the volume in the upper 8- to 15-
inch layer, but in other respects the profile is similar to
that described for the series. Surface runoft is slow, and
the erosion hazard is moderate. Natural fertility is low.
Galleta, bud sagebrush, winterfat, and shadscale are the
dominant plants.

Included with this soil, near the upper edge of the fan,
are small arveas in which the soil is cobbly. Also included
are small areas that are not so gravelly as this soil, and
small areas that are not eroded. These inclusions occupy
less than 10 percent of the total acreage.

This soil is used to provide limited grazing for live-
stock. It is not suitable for crops or for irrigation, because
the surface layer is too gravelly. All of the dominant
plants are important on range managed for cattle. (Ca-
pability unit VIIs-4, dryland)

Crystal Springs Series

In the Crystal Springs series are gravelly, moderately
coarse textured and medium-textured soils that have a
hardpan cemented with lime. These soils developed in
alluvium derived mostly from limestone or dolomite and,
to a small extent, from quartzite, sandstone, and ignim-
brite. They are on gently sloping to moderately sloping,
somewhat dissected, old alluvial fans in Penoyer Valley.

Representative profile of a Crystal Springs soil, located
about 600 feet east and 800 feet south of the northwest
corner of section 15, T. 4 S., R. 61 I&.:

Al—0 to 1% inch, very pale brown (10YR 8/3) gravelly fine
sandy loam, grayish brown (10YR 5/2) when moist;
weak, thin, platy structure; slightly hard when dry,
very friable when moist, nonsticky and nonplastic
when wet; few fine roots; many fine and medium
vesicular pores; violently effervescent; pH 8.8;
abrupt, smooth bhoundary.

C1—3% inch to 11 inches, pale-brown (10YR 6/3) gravelly fine
sandy loam, dark hrown (10YR 4/3) when moist;
weak, medium and fine, subangular blocky structure;
slightly hard when dry, friable when moist, nonsticky
and nonplastic when wet; many fine roots; many
very fine and fine tubular and interstitial pores; very
violently effervescent; pH 8.6; clear, wavy boundary.

C2ca—11 to 22 inches, white (10YR 8/2) gravelly and cobbly
loam, weakly lime cemented, brown (10YR 5/3)
when moist; massive; hard when dry, very firm when

moist, slightly sticky and slightly plastic when wet;
few roots; few.fine tubular pores, and many very fine
and fine interstitial pores; violently effervescent; pH
8.8; clear, wavy boundary.

Ceam-—22 to 42 inches -, white (10YR 8/2), gravelly and
cobbly hardpan indurated with lime, pale brown
(10YR 6/3) when moist; no roots; very few, very
fine and fine pores; many, very thin, dense laminae
in the upper 1 to 4 inches; violently effervescent; pH
8.6.

The hardpan ranges from 11 to 24 inches in depth
from the surface and from 10 to 36 inches in thickness.
The uppermost 1 to 4 inches of the profile may be
strongly vesicular, and the surface generally is overlain
by a weakly or moderately developed cobblestone or
gravel pavement. In the horizons above the hardpan,
the content of gravel ranges from 20 to 50 percent, and
that of cobblestones is as much as 25 percent. Immediately
above the Ccam horizon there may be a considerable
amount of disseminated and segregated lime. Through-
out the profile the reaction is moderately alkaline to
strongly alkaline.

These soils are well drained and have medium runoff,
very slow permeability, and very low available water
capacity. They are low in natural fertility and have a
shallow root zone. Erosion is a moderate hazard.

The Crystal Springs soils are used only to provide
grazing for livestock. Becaunse of their very low available
water capacity and their limited root zone, they ave not
suitable for cultivated crops or for irrigation.

Crystal Springs cobbly fine sandy loam, 2 to 8 per-
cent slopes (CmC).—This soil is on gently sloping and
moderately sloping alluvial fans that adjoin the Hiko
Range in the Pahranagat Avea. These fans are deeply
dissected by many V-shaped drainage channels. Except
for upper horizons of cobbly and gravelly fine sandy
loam, 6 to 14 inches thick, the profile of this soil 1s
similar to'the one described as representative for the
series. The depth to the hardpan ranges from 16 to 22
inches. Most common in the plant cover are shadscale,
spiny mendora, Mormon-tea, bud sagebrush, creosotebush,
galleta, and bush muhly.

Included in areas mapped as this soil are areas of very
steep unnamed soils that occupy the short side slopes
along the alluvial fans. These unnamed soils are gravelly
and cobbly, are moderately coarse textured, and, at a
depth of 16 to 26 inches, contain strata weakly cemented
with lime. The inclusions account for about 15 percent
of the total acreage.

This soil produces a limited amount of forage that is
grazed by livestock. It is not suitable for cultivation or
for irrigation, because the root zone is shallow and the
available water capacity is very low. The most valuable
plants on range managed for cattle are bush muhly,
galleta, shadscale, and bud sagebrush. (Capability unit
VIIs-8, dryland)

Crystal Springs gravelly loam, 2 to 4 percent slopes
{CnB).—This soil occupies a large area on the alluvial fan
adjacent to the Worthington Mountains in the Penoyer
Area. It has an average slope of about 3 percent and is
cut by many drainage channels 2 to 6 feet deep. The
surface horizon is 4 to 6 inches of gravelly loam, but in
other respects the profile is similar to the one described
for the series. The vegetation is mainly littleleaf horse-
brush, low Douglas rabbitbrush, Mormon-tea, winterfat,
Anderson wolfberry, Indian ricegrass, and galleta.
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Included with this soil arve areas of very deep, gravelly
Cliffdown soils in drainage channels and on short, very
steep escarpments. These inclusions make up about 5
percent of the total acreage.

This soil is in range that provides limited grazing for
livestock. It is not suitable as irrigated cropland, because
it has a shallow root zone and has very low available
water capacity. On range managed for cattle, the most
important plants are winterfat, Indian ricegrass, and
galleta. (Capability unit VIIs-8, dryland)

Crystal Springs-Cliffdown association, 2 to 4 percent
slopes (CsB).—This mapping unit lies on gently sloping
alluvial fans in the Penoyer Avea. These fans were
formed by material that washed from the Worthington
Mountains. The average slope is about 8 percent, but the
surface is cut by many broad drainage channels 2 to 6
feet deep.

About 75 percent of the association is Crystal Springs
gravelly loam, 2 to 4 percent slopes; 20 percent is Clift-

own gravelly sandy loam, 2 to 4 percent slopes, eroded ;
and 5 percent is included small areas of very gravelly
Cliffdown soils and cobbly or stony Crystal Springs
soils.

Crystal Springs gravelly loam occupies alluvial fans
and contains an indurated hardpan at a shallow depth.
On this soil the vegetation is littleleaf horsebrush, Mor-
mon-tea, winterfat, Anderson wolfberry, Indian rice-
grass, and galleta.

Cliffdown gravelly sandy loam is very deep and occurs
in drainage channels. It is covered with almost pure
stands of winterfat, together with Indian ricegrass. A
detailed description of the Cliffdown soil is given on
page 20.

The soils in this association are used as range that
provides limited grazing for livestock. They are not
suitable for cropping and irrigating. Winterfat and
Indian ricegrass ave among the important plants on
range managed for cattle. In addition, galleta is an im-
portant plant in areas of Crystal Springs soil used as
range. (Crystal Springs soil: capability unit VIIs-8,
dry]{;ﬂd; Cliftdown soil: capability unit VIIs-4, dry-
land

Fang Series

The Fang series consists of moderately coarse textured
soils that formed i alluvium derived from tuff, basalt,
and voleanic ash. These soils are on smooth, nearly level
to gently sloping flood plains and alluvial fans in Pen-
oyer Valley.

Representative profile of a Fang soil, located about
3,100 feet east and 1,200 feet north of the southwest corner
of section 31, 'T. 3 é., R. 55 B. (laboratory data for this
soil are given in tables 9 and 10) :

A1—O0 to 3 inches, light brownish-gray (10YR 6/2) fine sandy
loam, dark grayish brown (10YR 4/2) when moist;
weak, thin and medium, platy structure; soft when
dry, very friable when moist, nonsticky and non-
plastic when wet; abundant very fine roots; many
very fine, fine, and medium vesicular pores; slightly
effervescent; pH 8.6; abrupt, smooth boundary.

C1—3 to 18 inches, light-gray (10YR 7/2) fine sandy loam,
dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few medium
roots, and abundant very fine and fine roots; many

very fine and fine tubular pores, and few medium
tubular pores; slightly effervescent; pH 8.6, clear,
smooth boundary.

(C2—13 to 20 inches, very pale brown (10YR 7/3) fine sandy
loam, dark brown (10YR 4/3) when moist; massive;
soft when dry, very friable when moist, nonsticky and
slightly plastic when wet; abundant very fine and
fine roots, and few medium roots; many very fine and
fine tubular pores; slightly effervescent; pIl 8.6;
clear, wavy boundary.

C3—20 to 39 inches, very pale brown (10YR 7/3) fine sandy
loam and a few thin lenses of silt loam, dark brown
(10YR 4/3) when moist; massive, but with moderate,
thin, platy lenses of silty material; soft when dry,
very friable when moist, nonsticky and slightly plas-
tic when wet; abundant fine and very fine roots;
many fine and very fine tubular pores; slightly effer-
vescent; pH 8.6; abrupt, wavy boundary.

IIC4—389 to 45 inches, pale-brown (10YR 6/3) very gravelly
sand (60 percent fine gravel), dark brown (10YR
4/3) when moist; single grain; loose when dry or
moist; abundant very fine roots; many very fine and
fine interstitial pores; slightly effervescent; pH 8.6;
abrupt, smooth boundary.

IIIC5—45 to 57 inches, light-gray (10YR 7/2) loam, with a
few, fine, faint, white (10YR 8/2) filaments of lime,
dark brown (10YR 4/3) when moist; weak, thick and
medium, platy structure; slightly hard when dry, fri-
able when moist, slightly sticky and slightly plastic
when wet; abundant fine and very fine tubular pores;
slightly effervescent; pH 8.4; clear, smooth boundary.

IVC6—57 to 64 inches -, brown (10YR 5/3) fine gravelly
coarse sandy loam (15 percent fine gravel), dark
brown (10YR 4/3) when moist; massive; soft when
dry, very friable when moist, nonsticky and non-
plastic when wet; plentiful fine and very fine roots;
common fine and many very fine tubular pores; non-
effervescent; pH 8.4.

The topmost 2 to 4 inches generally have a moderate
or well-developed vesicular crust, but this may be lacking
in areas where the A horizon is coarser textured than
fine sandy loam. The texture of the profile is dominantly
fine sandy loam or sandy loam, but minor stratification
with very fine sandy loam, loam, or loamy fine sand
occurs in some places. Below a depth of 36 inches, strati-
fication is variable, and in places the profile includes
strata of gravelly or very gravelly material. Fine or
medium segregations of lime occur n some places below
a depth of 30 inches.

These soils are well drained, have very slow or slow
runoff, and are moderate or high in available water
capacity. Their permeability generally is moderate, but
it is very slow in places where the soil overlies cemented
material, Natural fertility is high, and the root zone is
very deep or deep. The hazard of erosion is slight or
moderate.

The Fang soils have a cover of natural vegetation that
provides limited grazing for livestock and habitat for
upland wildlife. They are well snited to cultivated crops
if water is made available for irrigation.

Fang fine sandy loam, 0 to 2 percent slopes (FoA).—
This nearly level soil occurs on large, uniform alluvial
fans, mostly south of State Route 25 in Penoyer Valley.
The average slope is about 1 percent. The plant cover
is mainly winterfat and fonrwing saltbush, but there is
a small amount of Indian ricegrass and galleta.

Included with this soil, around the base of scattered
shrubs, are hummocks of fine sand or loamy fine sand.
Also included are small areas in which the surface layer
is gravelly. These inclusions make up about 3 percent
of the total acreage.
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This soil is used principally as range that provides
limited grazing for livestock. It also is used as habitat
for wildlife. On range managed for cattle, the most im-
portant plants are winterfat, fourwing saltbush, and
Indian ricegrass. The soil can be leveled and irrigated if
water is made available, but it*is likely to blow unless
protected. (Capability unit I-1, irrigated; VIIc-K, dry-
land)

Fang fine sandy loam, 2 to 4 percent slopes (FaB).—
This soil lies on alluvial fans in Penoyer Valley, mainly
south of Shadow Well. Slopes generally are smooth
and average about 3 percent. In a few places there are
shallow washes. Surface runoft is slow, and erosion is
only a slight hazard. The plant cover consists mainly of
winterfat and fourwing saltbush, together with a small
amount of galleta and Indian ricegrass.

Included with this soil arve large areas that are covered
by 1 to 2 inches of loamy fine sand over the vesicular
crust. Also, in places there are small sandy hummocks
as much as 12 inches high around the base of shrubs.
These inclusions make up about 15 percent of the total
acreage.

This soil is in range that is grazed by livestock, but
its use is Iimited. It also provides habitat for upland
wildlife. On range managed for cattle, the most impor-
tant plants ave winterfat, fourwing saltbush, and Indian
ricegrass. In areas where water is available, the soil can
be developed for irrigation. (Capability unit ITe-1, ir-
rigated; VIIc-I, dryland)

Fang gravelly fine sandy loam, overflow, 0 to 2 per-
cent slopes {FgA).—This soil occurs in rather broad flood
channels throughout the western side of Penoyer Valley.
It is crossed by small, meandering drainage channels
1 to 2 feet deep. The slope is uniform and, on the average,
is about 1 percent. This soil consists of gravelly fine
sandy loam to a depth of 9 to 20 inches and, about 1
year in 10, is subject to overflow that causes little damage.
Other than in texture, its profile is similar to that
described as representative of the series. The gravel con-
tent in the uppermost 9 to 20 inches ranges from 20 to 30
percent. Surface runoft is very slow. Soil blowing is a
moderate hazard. The vegetation consists of winterfat,
fourwing saltbush, and some Indian ricegrass and galleta.

Included with this soil are small areas having cobble-
stones on the surface and, adjacent to drainage channels,
small areas that are eroded. These inclusions make up
less than 5 percent of the total acreage. '

This soil is in range that is used for grazing by live-
stock, and it also provides habitat for upland wildlife.
In arveas where the range is managed for cattle, the most
important plants are winterfat, fourwing saltbush, and
Indian ricegrass. The soil can be developed as cropland
if water is made available for irrigation, but it is likely
to blow if left unprotected for a long time. In areas used
for crops, dikes will be needed to protect crops and soil
from damage by overflow. (Capability unit ITw-F, ir-
rigated; VIIc-I, dryland)

Fang gravelly sandy loam, 2 to 4 percent slopes
(FhB).—This soil occupies gently sloping alluvial fans north
of Sand Spring, Except in places where a few deep
drainage channels occur, the soil has a smooth surface
and an average slope of about 3 percent. It is gravelly
sandy loam to a depth of 6 to 12 inches, but i other
respects its profile 1s similar to that described as rep-

resentative of the series. The gravel content ranges from
20 to 40 percent. Surface runoff is slow, and the hazard
of erosion is slight. The plant cover consists of shad-
scale, winterfat, bud sagebrush, and some galleta and
Indian ricegrass.

Included with this soil are small areas in which the
content of gravel is less than 15 percent. Also included are
small areas where the gravel content is between 50 and
60 percent. These inclusions make up about 5 percent of
the total acreage.

This soil provides limited grazing for livestock and
habitat for upland wildlife. It can be leveled and ir-
rigated if water is made available, but soil blowing is
likely in arveas that ave left unprotected. On range man-
aged for cattle, the most important plants are winterfat,
galleta, shadscale, and bud sagebrush. (Capability unit
ITe-1, mrrigated ; VIIe-I<, dryland)

Fang loamy fine sand, 0 to 2 percent slopes (FIA].—
This soil lies in a large, slightly undulating area south
of State Route 25 in Penoyer Valley. The average slope
1s about 1 percent. Except tor the loamy fine sand texture
in the upper 4 to 9 inches, the profile is similar to the one
described as representative of the series. Surface runoff
is very slow, but soil blowing is a moderate hazard. The
plant cover consists mainly of winterfat and fourwing
saltbush, and there is some Indian ricegrass.

Included with this soil are areas in which the surface

o

horizon of loamy fine sand is only 34 to 3 inches thick.

"It this horizon 1s mixed with the material just below it,

the mixture is fine sandy loam. The inclusions make up
less than 5 percent of the total acreage.

This soil is in range that provides limited grazing
for livestock. In addition, it is used as habitat for up-
land wildlife. On range managed for cattle, the most
valuable plants are winterfat, fourwing saltbush, and
Indian ricegrass. If water is made available, the soil can
be prepared for irrigation and used for crops. (Capability
unit IIs-L, irrigated; VIIs—4, dryland)

Fang loamy fine sand, overblown, 0 to 2 percent
slopes (FmA)—This soil occupies a series of terracelike
ridges in the Penoyer Area. It lies east of, and slightly
higher than, Fang loamy fine sand, 0 tu 2 percent slopes. 1t
consists of loamy fine sand to a depth of 6 to 20 inches, but
otherwise its profile is similar to the one described as
representative of the series. The loamy fine sand varies
so much in thickness because, through wind action, it
has been thinned in some places and built up in others.
The average thickness of this material is about 10 inches.
Surface runoff is very slow, but soil blowing is a mod-
erate hazard. The vegetation is winterfat, fourwing salt-
bush, and a small amount of Indian ricegrass.

Included with this soil ave small areas of a soil that is
similar to this one but is moderately sloping or strongly
sloping. These inclusions occupy short breaks, 10 to 20
feet wide, along terraces. They make up less than 5 per-
cent of the total acreage.

This soil is in range that is used for limited grazing.
It also is used as habitat for upland wildlife. On range
managed for cattle, the most important plants are winter-
fat, fourwing, saltbush, and Indian ricegrass. Leveling is
needed in arveas prepared for irrigation, but 3- to 5-foot
cuts can be avoided by leveling each terracelike ridge as a
unit. To control blowing and damage to emerging seed-
lings, the soil should be kept moist until a plant cover is
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established. (Capability unit IIs-L, irrigated; VIIs-4,
dryland)

Fang sandy loam, 0 to 2 percent slopes (FnA).—This
soil is extensive on broad alluvial fans north of Sand
Spring in the Penoyer Area. Although the fans are
dissected by a few washes 6 to 12 feet deep, they gen-
erally have a smooth surface and an average slope of
about 1.5 percent. The soil consists of sandy loam to a
depth of 18 to 25 inches, but in other respects its profile
is similar to the one described as representative of the
series. Surface runoff is very slow, the available water
capacity is high, and the hazard of erosion is slight. The
principal plants are shadscale, bud sagebrush, winterfat,
and a small amount of galleta and Indian ricegrass.

Included with this soil are a few small ridges made
up of sand that was deposited by wind and reworked by
water. Also included, in some places, are small hummocks
of sandy material that accumulated around the base of
shrubs. In addition, there are patches in which the upper
part of the soil is gravelly. These inclusions occupy only
about 2 percent of the total acreage.

This soil is used for limited livestock grazing and for
upland wildlife. The most important plants on range
managed for cattle are winterfat, galleta, shadscale, and
bud sagebrush. The soil can be leveled and used for ir-
rigated crops if water is made available. Soil blowing
is likely, however, if large arveas are left unprotected.
(Capability unit I-1, irrigated; VIIc-K, dryland)

Fang sandy loam, slightly saline-alkaline, 0 to 2 per-
cent slopes (FpA).—This inextensive soil lies in a trough
northeast of Sand Spring, where excess salts and alkali
have accumulated in the A and upper C horizons. The
soil is sandy loam between the surface and a depth of 5
to 11 inches, but in other respects it has a profile that is
similar to the one described for the series. Runoff is
very slow, the available water capacity is high, and the
hazard of erosion is slight. Graymolly and shadscale are
the principal plants.

Included with this soil are areas where the soil is free
of excess salts and alkali in the topmost 2 to 5 inches but
is slightly or moderately saline-alkali in the rest of the
profile. These inclusions account for about 15 percent of
the total acreage.

This soil is in range that provides limited grazing for
livestock, and it is used as habitat for upland wildlife.
In range arveas managed for cattle, the most valuable

lants are graymolly and shadscale. Irrigating this soil
1s feasible if water 1s made available. During the initial
period of cultivation, however, only those crops that are
tolerant of salts should be grown. (Capability unit I-1,
irrigated; VIIs-6, dryland)

Fang sandy loam, deep, 2 to 4 percent slopes (FrB).—
This soil occupies a large, gently sloping alluvial fan
between Black Rock and the playa in Penoyer Valley.
The general slope is about 2 percent, but there are side
slopes of as much as 4 percent. Because of many shallow
washes, the surface is slightly undulating. The soil ma-
terial in the C3 and ITIC4 horizons is hard when dry,
and a white havdpan cemented with silica occurs below
a depth of 40 inches. In other respects the profile is
similar to that described for the series. Permeability in
the hardpan is very slow, and the root zone in this soil
is deep. Surface runoff is slow, the available water

capacity is moderate, and the erosion hazard is mod-
erate. Galleta, bud sagebrush, and shadscale make up the
vegetation.

Included with this soil are gravelly spots where 20 to
40 percent of the surface is covered with pebbles. Also
included, adjacent to washes, are small eroded areas in
which there are many shallow rills. These inclusions
account for about 3 percent of the total acreage.

This soil is in range that is used for limited grazing
by livestock. It also provides habitat for upland wildlife.
On range managed for cattle, the most important plants
are winterfat, galleta, and shadscale. This soil can be
leveled and irrigated if water is made available. For
some crops, however, the root zone may be too shallow
unless the depth of cuts made in leveling is less than 18
inches. To avoid a water table perched above the hard-
pan, irrigation water must be applied carefully. (Capa-
bility unit ITe-1, irrigated; VIIs—4, dryland)

Fang-Nyala association, 2 to 4 percent slopes {FsB).—
This mapping unit occupies gently sloping alluvial fans
northeast of Sand Spring. The fans are smooth or very
gently convex, and the average slope is 3 percent. About
40 percent of the association is Fang fine sandy loam,
2 to 4 percent slopes; 40 percent is Nyala sandy loam,
2 to 4 percent slopes; and 20 percent is inclusions.

Fang fine sandy loam, a very deep soil, lies in broad
areas that apparently are old drainageways dissecting
the alluvial fans. Dominant in the plant cover on this
soil are winterfat and fourwing saltbush, and there is a
small amount of galleta and Indian ricegrass.

Nyala sandy loam occupies slightly higher positions on
the alluvial fans. This soil has a profile that is similar
to the one described under the heading “Nyala Series,”
but its A horizon ranges from 8 to 13 inches in thickness.
Unlike the Fang soil, the Nyala soil has a sandy clay
loam subsoil and, in the upper C horizon, contains
nodules that are weakly cemented with silica. Galleta
and bud sagebrush make up most of the plant cover, but
there is some Indian ricegrass, shadscale, winterfat, and
fourwing saltbush.

The inclusions are mainly scattered areas of gravelly
Fang soils and gravelly Nyala soils. Also included, next
to drainage channels, are small arveas of eroded Nyala
soils that have an A horizon only 4 to 7 inches thick.

The soils in this association are used as range that
provides limited grazing for livestock and habitat for
upland wildlife. If water is made available for irrigation,
they can be developed as cropland. In range areas man-
aged for cattle, the important plants are winterfat, four-
wing saltbush, and Indian ricegrass on the Fang soil
and winterfat, Indian ricegrass, galleta, and shadscale
on the Nyala soil. (Fang soil: capability unit IIe-1,
irrigated; VIIc-K, dryland. Nyala soil: capability unit
ITe-1, irrigated; VIIs-4, dryland)

Geer Series

The Geer scries consists of somewhat stratified, me-
dium-textured soils on nearly level flood plains and toe
slopes of alluvial fans in Pahranagat Valley. These soils
formed in material derived from various kinds of rocks,
including ignimbrite, basalt, and limestone, and in ma-
terial eroded from old lake sediments of Tertiary age.
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_Representative profile of a Geer soil, located in a cul-
tivated field about 300 feet east and 1,000 feet south of
the northwest corner of section 14, T. 5 S., R. 60 E.:

Ap—O0 to 14 inches, pale-brown (10YR 6/3) silt loam, dark
grayish brown (10YR 4/2) when moist; massive;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; abundant very
fine, fine, and medium roots; many fine and medinum
tubular pores; strongly effervescent; pH 82; clear,
smooth boundary.

C—14 to 60 inches -, very pale brown (10YR 7/3), stratified
loam, very fine sandy loam, and silt loam, brown
(10YR 5/3) when moist; massive; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; plentiful very fine and fine roots;
common very fine and fine tubular pores; strongly
effervescent; pH 8.2.

The texture throughout the profile is dominantly loam,
silt Joam, or very fine sandy loam, but in some places the
profile includes strata of fine sandy loam or sandy loam.
In areas where the water table is fairly high, faint
reddish mottles of iron are few to common below a depth
of 40 inches. Some fine or medium segregations of lime
can occur in any strata below a depth of 20 inches. The
reaction is moderately alkaline or strongly alkaline in
irrigated areas, but it ranges from moderately alkaline
to very strongly alkaline in nonirrigated areas. Some
areas are affected by salts, most commonly where the
water table is high.

Runoff is very slow on these moderately well drained
and somewhat poorly drained soils. Permeability is mod-
erate, and the available water capacity is high. The water
table normally is 7 to 10 feet below the surface, but it
may be within 3 feet of the surface in Jower lying areas
because of seepage from canals, springs, and seeps.
Natural fertility in these soils is high, and the root zone
is very deep. Erosion is a slight hazard.

In most areas the Geer soils are not irrigated, but they
are used to provide limited grazing for livestock and
habitat for upland wildlife. In some areas where irriga-
tion water is available, the soils are used for alfalfa,
small grain, and pasture.

Geer fine sandy loam (Ge).—This soil, the most exten-
sive in the Geer series, occurs in fairly large areas
throughout the Pahranagat Valley. Some of these areas
are on toe slopes of alluvial fans, and others are on the
nearly Jevel flood plain. The average slope is about 1
percent. The A horizon of this soil is fine sandy loam and
1s 10 to 17 inches thick, but otherwise the profile is simi-
lar to the representative one described. On the average,
the A horizon is about 12 inches thick, and it is not
affected by excess soluble salts. The water table is 7 to
10 feet below the surface most of the year. Fourwing
saltbush forms the vegetative cover. The plants are
vigorous and grow in almost pure stands.

Less than 5 percent of the total acreage consists of
included small areas of Geer fine sandy loam, slightly
saline. If water were made available for irrigation, the
slight salinity in these included areas would not limit
the growing of cultivated crops.

This soil is in range that provides limited grazing for

livestock and habitat for upland wildlife. It can be de-
veloped as irrigated cropland if water is made available,
but leveling may be needed to prepare fields for irriga-
tion. The most important plant on range managed for

cattle is fourwing saltbush. (Capability unit I-1, ir-
rigated; VIIc-K, dryland)

Geer fine sandy loam, slightly saline (Gf.—This
nearly level soil occurs mostly in the lower Hiko and Ash
Springs watershed, where the water table was higher in
the past than it is now. Except for having an A horizon
of fine sandy loam that is 10 to 17 inches thick and is
slightly affected by excess salts, this soil is similar to
the one described in the representative profile. The A
horizon is very strongly alkaline, but the alkalinity de-
creases with depth. Although the water table now occurs
at a depth ranging from 7 to 10 feet, the soil contains
iron mottles below a depth of 40 inches. These mottles
indicate that the lower part of the profile formerly was
saturated with ground water. The vegetation consists
of an almost pure stand of quailbush, together with
some alkali sacaton.

About 10 percent of the total acreage consists of in-
cluded small areas of Geer fine sandy loam that does not
contain excess soluble salts in the surface horizon.

This soil is in range that is used for limited grazing
and as habitat for upland wildlife. It can be leveled and
used for irrigated crops if water is made available.
During the initial period of cultivation, however, only
those crops that are tolerant of salts should be grown.
The most valuable plants on range managed for cattle
are alkali sacaton and quailbush. (Capability unit I-1,
irvigated; VIIs-6, dryland)

Geer fine sandy loam, water table, strongly saline
(Gh).—This nearly level soil occupies small toe slopes of
alluvial fans south of Alamo in the Pahranagat Valley.
In most respects its profile is similar to the one described
for the series, but the A horizon is 10 to 17 inches of fine
sandy loam that is strongly affected by salts. In addition,
this soil is somewhat poorly drained and has a high
water table that fluctuates between the depths of 36 and
60 inches. The high water table is a result of seepage
from canals and springs. Because of the high ground
water, reddish iron mottles occur below a depth of 40
inches. The soil is very strongly alkaline in the A horizon
and is strongly alkaline in the C horizon. The vegetation
consists chiefly of quailbush, greasewood, rubber rabbit-
brush, and seepweed, and there is an understory of inland
saltgrass.

Included with this soil, and making up about 10 per-
cent of the total acreage, are hummocks of wind-deposited
material 1 to 8 feet high. In areas where these hummocks
occur, preparing the soil for irrigation will be con-
siderably more costly than in nonhummocky areas.

This soil generally is used to provide grazing for live-
stock and habitat for upland wildlife. On range man-
aged for cattle, the most important plants are alkali
sacaton, inland saltgrass, and quailbush. If water is
made available for irrigation, this soil can be leveled
and intensively cultivated. But only the grasses or grains
most tolerant of saline conditions can be grown until the
soluble salts can be leached with excess water. Thereafter,
a favorable salt balance can be maintained if the soil is
periodically overirrigated. (Capability unit ITw-2, ir-
rigated ; VIIw-6, dryland)

Geer silt loam (Gk).—This nearly level soil occurs in the
vicinity of Alamo, where the water table once was high
but has been lowered by constructing deep drains and
lining the irrigation ditches. Now, the water table is 7
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to 10 feet below the surface. The profile is similar to that
described as representative of the Geer series. In areas
of natural vegetation, fourwing saltbush grows vigor-
ously and forms almost pure stands. .

Included in areas mapped as this soil are small areas
on nonirrigated Geer silt Joam that are slightly affected
by excess soluble salts.

Most of this soil is used for irrigated crops. The soil
also provides habitat for upland wildlife. The prinecipal
crops are alfalfa and small grain, which are grown in
rotation, and grasses and legumes used for pasture. (Ca-
pability unit I-1, irrigated; VIIe-K, dryland)

Geer silt loam, water table (Gl.—This soil occupies
several areas on the nearly level flood plain between
Brownie Spring and Hiko Spring in Pahranagat Valley.
It is somewhat poorly drained. The water table gen-
erally is at a depth of about 54 inches during the growing
season, but it rises to within 42 inches of the surface in
winter. Reddish mottles and stains of iron occur below
a depth of 40 inches.

Included with this soil are small areas in which the
soil is slightly affected by salts. Crop yields are a little
lower in these areas. '

This soil is irvigated and is used for cultivated crops,
principally alfalfa and small grain. It also furnishes
habitat for upland wildlife. An occasional heavy irriga-
tion may be needed to reduce the concentration of salts
in the C horizon. (Capability unit ITw-2, irrieated)

Geer silt loam, water table, moderately saline (Gm).—
This soil lies on the smooth, nearly level flood plain in
the vicinity of IHiko Spring and Ash Springs. It has a
profile similar to the one described as vepresentative of
the series, but it has a high water table and contains a
moderate concentration of soluble salts. The water table
occurs at a depth of 48 to 60 inches during most of the
nrrigation season, but it is within 36 inches of the surface
in winter. In some places there are a few reddish mottles
of iron below a depth of 40 inches. The A horizon is very
strongly alkaline, and the C horizon is strongly alkaline.
Quailbush, rubber rabbitbrush, and greasewood are the
dominant shrubs, and there is an understory of inland
saltgrass and sedges.

Included with this soil are small, low-lying areas that
occasionally receive surplus irrigation water and are only
slightly affected by salts. Also included are small, slightly
higher areas that are strongly saline because they contain
salts that accumulated through the rise and evaporation
of saline ground water. These inclusions make up less
than 10 percent of the total acreage.

This soil is used to provide grazing for livestock and
habitat for upland wildlife. In grazing areas managed
for cattle, the most valuable plants ave alkali sacaton,
inland saltgrass, and quailbush. If water is made avail-
able, the soil can be leveled and irrigated, but only salt-
tolerant crops can be grown until the content of soluble
salts is reduced. (Capability unit ITw-2, irrigated;
VIIw-6, dryland)

Geer silt loam, water table, slightly saline (Gn).—
This nearly level soil occurs in scattered areas north of
Alamo. Here, it is slightly affected by soluble salts and
has a water table that fluctuates between the depths of
48 and 60 inches. It is strongly alkaline throughout the
profile. The natural vegetation is an almost pure stand

of quailbush, but there is a variable amount of alkali
sacaton.

Included with this soil are small mounds and vidges
in which the soil is moderately or strongly affected by
salts. These inclusions make up about 5 percent of the
total acreage.

This soil is used mainly for livestock grazing and as
habitat for upland wildlife. If water is made available,
the soil can be irrigated but may require some leveling.
During the initial period of cultivation, only those crops
that are tolerant of salts should be grown. In grazing
areas managed for cattle, the most valuable plants are
alkali sacaton and quailbush. (Capability unit ITw-2,
irrigated; VIIw-6, dryland)

Jarboe Series

The Jarboe series consists of nearly level soils that are
affected by salts and alkali. These soils are moderately
coarse textured in the A1l and C1 horizons but are mod-
erately fine textured below them. They formed in lake-
deposited material derived from limestone, sandstone,
shale, tuff, andesite, and basalt. They have been mod-
ified by calcium carbonate that was precipitated from
evaporating ground water, and they contain a hardpan
strongly cemented with lime. The Jarboe soils lie in
shallow basins and on smooth terraces on the floor of
Penoyer Valley. .

These soils were more poorly drained in the past than
they are today. As the lake water evaporated, the water
table was lowered and natural drainage was improved.
When the soils were more poorly drained, they supported
little or no vegetation.

Representative profile of a Jarboe soil, located about
630 feet south and 950 feet west of the east quarter corner
of section 26, T. 3 S., R. 55 Ii.:

Al—O0 to 3 inches, light-gray (10YR 7/2) fine sandy loam,
brown (10YR 5/3) when moist; strong, thin to me-
dium, platy structure; soft when dry, very friable
when moist, nonsticky and slightly plastic when wet;
very few fine and medium roots; many fine and me-
dium vesicular pores; strongly effervescent; pH 8.7 ;
abrupt, smooth boundary.

C1—3 to 6 inches, horizon similar to Al horizon in color and
texture; weak, medium, platy structure; soft when
dry, very friable when moist, nonsticky and non-
plastic when wet; few fine and medium roots; many
fine vesicular pores; violently effervescent; pIl 9.2;
clear, wavy boundary.

C2ca—~6 to 13 inches, white to very pale brown (10YR 8/1 to
8/4) marly silty clay loam, light gray to very pale
brown (10YRR 7/2 to 7/4) when moist; strong, me-
dium to fine, subangular blocky structure; extremely
hard when dry, firm to very firm when moist, sticky
and plastic when wet; plentiful fine, medium, and
coarse roots; many cracks between aggregates; vio-
lently effervescent; pIl 87; clear, irregular bound-
ary.

C3cam—13 to 23 inches, white (10YR 8/1), strongly lime ce-
mented hardpan, except on fracture planes where it
is very pale brown (10YR 8/3 or 8/4) marly silty
clay loam that contains many conch ghells about 1
millimeter long and % millimeter in diameter; white
10YR 8/2) when moist, except on fracture planes,
which are very pale brown (10YR 7/3 to 8/4) ; mas-
sive; very few fine roots in cracks between aggre-
gates; no visible pores; violently effervescent; pH
8.9; clear, irregular boundary.
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C4g—=23 to 66 inches 4, white (5Y 8/1 or 8/2) silt loam,
light gray (5Y 7/2) when moist; few, fine, distinct,
light yellowish-brown (10YR G/4) and reddish-
brown mottles (5YR 4/4) caused by oxidation of
iron; massive (structureless) or weak, thin, platy
structure; very hard when dry, firm when moist,
nonsticky and slightly plastic when wet; few or no
roots; common fine tubular pores; violently efferves-
cent; pH 9.

The depth to the hardpan ranges from 10 to 20 inches,
and thickness of the hardpan ranges from 7 to 24 inches.
The C2ca horvizon is silty clay loam or heavy silt loam.
Concentrations of excess salts and alkali in these soils
range from slight to strong.

Natural drainage is moderately good in the Jarboe
soils. Runoff is very slow, permeability is very slow, and
the available water capacity is very low. The soils are
low in natural fertility and have a shallow root zone.
They are slightly susceptible to erosion.

The only use made of the Jarboe soils is limited graz-
ing by livestock.

Jarboe sandy loam, saline-alkali (Ja).—This soil occu-
pies positions above other Jarboe soils around the playa
m Penoyer Valley. It contains only a slight concentra-
tion of salts and alkali in the A1l and C1 horizons, but it
is strongly saline-alkali in the lower horizons. Fourwing
saltbush makes up most of the plant cover, though grease-
wood and graymolly also occur. '

Included with this soil are arveas moderately affected
by salts and alkali. Runoff from higher lying soils floods
these areas about 1 year in 10. Also included are small,
barren basins that resemble playas. The inclusions ac-
count, for about 15 percent of the total acreage.

This soil is in range that provides limited grazing for
livestock. It is not suitable for intensive cultivation or
for irrigation, because the root zone is shallow and the
available water capacity is very low. On range managed
for cattle, the most important plants are fourwing salt-
bush and graymolly. (Capability unit VIIs-6, dryland)

Jarboe very fine sandy loam, strongly saline-alkali
{Jo).—This soil occupies a large area along the northest-
ern edge of the playa in Penoyer Valley. The Al and C1
horizons consist of very fine sandy loam that is strongly
aflected by salts and alkali, but in other respects the
profile is similar to the one described as representative
of the series. In years of extremely high runoff—about
1 year in 20—this soil is flooded when the playa lake
rises and expands. The vegetation consists mainly of
greasewood, and there is some fourwing saltbush and
graymolly.

Included are several areas of Kawich fine sand, a soil
that lies in large dunes, some of which are as much as
100 feet long and 10 to 12 feet high. Also included are a
few sandy ridges extending from nearby alluvial fans,
and some barren spots resembling playas. These inclu-
sions make up slightly less than 15 percent of the total
acreage.

This soil is in range, but it provides little grazing for
livestock. It is not suitable for cultivation or for irriga-
tion, because the available water capacity is very low,
the root zone is shallow, and the concentrations of salts
and alkali are strong. The most important plants on
range managed for cattle are fourwing saltbush and
graymolly. (Capability unit VIIs-6, dryland)

Kawich Series

The Kawich series consists of coarse-textured soils that
developed in windblown material derived mainly from
tufl, limestone, dolomite, quartzite, shale, and sandstone.
These soils occur in semistabilized dunes on the playa
in Penoyer Valley. The dunes are 4 to 15 feet high.

Representative profile of a Kawich soil, located about
300 feet west of the northeast corner of section 26, T. 3
S., R. 55 L.:

Al1—0 to 2 inches, very pale brown (10YR 7/3) slightly Joamy
fine sand or fine sand, brown (10YR 5/3) when
moist; single grain; loose when dry or moist; few
very fine and fine roots; many micro and very fine
interstitial pores; violently effervescent; pH 8.7;
clear, smooth boundary.

C1—2 to 10 inches, very pale brown (10YR 7/3) fine sand,
brown (10YR 5/3) when moist; single grain; loose
when dry or moist; few, medium and abundant, very
fine and fine roots; many micro and very fine inter-
stitial pores; violently effervescent; pH 8.7; grad-
ual, smooth boundary.

C2—10 to 46 inches, very pale brown (10YR 7/3) fine sand,
brown (10YR 5/3) when moist; single grain; loose
when dry or moist; few medium roots, and abun-
dant very fine and' fine roots; many micro and very
fine interstitial pores; violently effervescent; pH 8.4 ;
abrupt, smooth boundary.

IIC3—46 to 48 inches -, very pale brown (10YR T/4) light
silty clay loam, yellowish brown (10YR 5/4) when
moist; strong, thin, platy structure; hard when dry,
friable when moist, sticky and plastic when wet; few
very fine and fine roots; many very fine and fine
vesicular pores, and few very fine tubular pores; vio-
lently effervescent; pH 8.9.

The depth to finer textured soil material (IIC3 hori-
zon) ranges from about 38 inches to more than 120
inches. This soil material is similar to the material in
the playa itself. The lower lying dunes that are shal-
lower to playa material have been slightly or moderately
affected by salts that were brought into the dunes by
laterally moving floodwater. In some places salt crystals
occur in horizons above the finer textured material. The
reaction ranges from moderately alkaline to very strongly
alkaline.

These excessively drained soils have very slow runoff,
are rapidly permeable, and have very low or low avail-
able water capacity. Their natural fertility is low, and
their root zone is very deep. Soil blowing is a-severe
hazard.

All areas of I{awich soils are in range that is used for
limited grazing.

Kawich-Playa complex (Kp).—This extensive mapping
unit lies in the trough of Penoyer Valley. On the west-
ern side it consists of many small to large dunes and
areas of barrven Playa. Toward the east the dunes de-
crease in size and number, and all of the valley floor
1s Playa. The vegetation on the Kawich soil is mainly
greasewood and seepweed on the smaller dunes adjacent
to the playa, and it is fourwing saltbush, graymolly, and
shadscale on the larger dunes. The Playa is practically
bare, though a few seepweed and greasewood plants grow
along the margin.

About 45 percent of the complex is Kawich fine sand,
0 to 12 percent slopes; 45 percent is Playa, a land type;
and 10 percent is included small areas of other soils.

Kawich fine sand is a deep or very deep, nearly level
to strongly sloping soil that occurs in rolling, semi-
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stabilized dunes. Level deposits of fine-textured material
make up the Playa. These deposits are periodically cov-
ered with water, and they are strongly affected by salts
and alkali.

Included in areas mapped as this complex, on low and
undulating terraces adjacent to the Playa, is shallow or
moderately deep sandy material over clayey material.
This material is slightly or moderately aflected by salts
and alkali, and the salts take up and hold so much mois-
ture that the soil appears saturated. Although it sup-
ports a few greasewood plants, about 99 percent of the
surface is bare.

The Kawich soil in this complex is used as range that
provides forage for livestock. Because it occupies rolling
dunes and is highly susceptible to blowing, it is not suit-
able for cultivation and irrigation. On range managed
for cattle, the most important plants are fourwing salt-
bush, Indian ricegrass, and shadscale. No use is made
of the Playa. (Kawich soil: capability unit VIIs-L,
dryland; Playa: capability unit VIIIw-F, dryland)

Koyen Series

The Koyen series consists of moderately coarse tex-
tured soils that formed in alluvinum derived from basalt
and tuff. These soils are on smooth, gently sloping allu-
vial fans in Penoyer Valley.

Representative profile of a Koyen soil, located about
1,800 feet south and 500 feet west of the north quarter
corner of section 14, T. 3 S., R. 54 It.:

Al—0 to 8 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) when moist;
weak, thin, platy structure; soft when dry, very fri-
able when moist, nonsticky and nonplastic when wet ;
plentiful very fine and fine roots; many very fine and
fine vesicular pores; noneffervescent; pH 8.6; abrupt,
smooth boundary.

B2—3 to 7 inches, light brownish-gray (10YR 6/2) sandy
loam, dark brown (10YR 4/3) when moist; massive;
soft when dry, very friable when moist, nonsticky
and nonplastic when wet; abundant very fine and
fine roots; many micro and very fine interstitial
pores, and common very fine and fine tubular pores;
noneffervescent; pH 8.6; clear, smooth boundary.

B3—7 to 17 inches, light grayish-brown (10YR 6/2) sandy
loam (15 percent gravel), dark brown (10YR 4/3)
when moist; massive; soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
abundant very fine and fine roots; many micro and
very fine interstitial pores, and common very fine and
fine tubular pores; slightly effervescent, with a few,
fine, distinct filaments of white lime; pH 8.6; clear,
smooth boundary.

C1—17 to 34 inches, light-gray (10YR 7/2) sandy loam and a
few strata, 1 to 1% inches thick, that contain 10 per-
cent fine gravel, dark brown (10YR 4/3) when moist;
massive; soft when dry, very friable when moist,
nonsticky and nonplastic when wet; plentiful fine
roots, and abundant very fine roots; many very fine
and fine tubular pores, and many micro and very fine
interstitial pores; strongly effervescent; pE 8.6;
abrupt, smooth boundary.

C2ca—34 to 44 inches, white (10YR 8/2) sandy loam, yellow-
ish brown (10YR 5/4) when moist; a few, fine, dis-
tinct, light-brown (7.5YR 6/4) and brown (7.5YR
5/4) iron mottles; moderate, thick, platy structure
in the upper 1 inch, massive below; hard when dry,
firm when moist, nonsticky and nonplastic when wet;
abundant very fine and fine roots; common very fine
and fine tubular pores; many very fine cracks between
plates; violently effervescent; pH 9.0; clear, irregular
boundary.

T1IC3—44 to 63 inches -, light-gray (10YR 7/2) gravelly
loamy sand (30 to 40 percent fine gravel), brown
(10YR 5/3) when moist; massive; slightly hard
when dry, very friable when moist, nonsticky and
nonplastic when wet; plentiful very fine and fine
roots; many very fine and fine interstitial pores; vio-
lently effervescent; pH 8.5.

In the uppermost 2 to 4 inches, there is a moderately
developed vesicular crust. The profile is dominantly
sandy loam, but in places it includes strata of fine sandy
loam, loam, or coarse loamy sand. Some of these strata
are gravelly, their content of gravel ranging as high as
40 percent. The depth to the C2ca horizon is 21 to 36
inches. The reaction is moderately alkaline to strongly
alkaline.

These soils are well drained. They have very slow run-
off, moderately rapid permeability, and moderate avail-
able water capacity. Their natural fertility is moderate,
and their root zone is very deep. Erosion is a moderate
hazard.

The Koyen soils are in range, but their use for grazing
is limited. These soils are suited to all crops that are
suited to the climate, and they can be irrigated if water
is made available.

Koyen sandy loam, 2 to 4 percent slopes (KsB).—This
soil is in a large area on the smooth, gently sloping
alluvial fan near State Route 25 in the southwestern
part of Penoyer Valley. The surface generally is smooth,
but under scattered shrubs there are hummocks of sandy
material 2 to 8 inches high. Galleta, spiny hopsage, and
littleleaf horsebrush make up most of the plant cover,
along with some Indian ricegrass, winterfat, and bud
sagebrush.

Included with this soil are a few, scattered, cobbly and
gravelly spots. Also included are several, small, eroded
areas that are crossed by many drainage channels 2 to 4
feet deep, and also a few shallower ones. These inclu-
sions account for less than 3 percent of the total acreage.

This soil is used for range, irrigated pasture, and habi-
tat for upland wildlife. It can be leveled and used for
irrigated crops in areas where water is available. On
range managed for cattle, the most important plants are
galleta, Indian ricegrass, winterfat, and desert needle-
grass. (Capability unit ITe-1, irrigated; VIIs-4 dryland)

Koyen-Tickapoo association, 2 to 4 percent slopes
(K1B).—This association occurs on gently sloping alluvial
fans south of Black Rock near State Route 25 in Penoyer
Valley. It has smooth relief and an average slope of
about 8 percent. The vegetation consists mainly of spiny
hopsage, winterfat, Anderson wolfberry, galleta, bud
sagebrush, and littleleaf horsebrush.

About 45 percent of the association is Koyen sandy
loam, 2 to 4 percent slopes; 45 percent is Tickapoo sandy
loam, 2 to 4 percent slopes; and 10 percent is small in-
cluded areas of other soils.

Koyen sandy loam lies in somewhat depressional areas
on the alluvial fans. It is dominantly moderately coarse
textured throughout, and it contains accumulations of
lime in the B and C horizons.

Tickapoo sandy loam occupies positions slightly above
those of the Koyen soil. In contrast to the Koyen soil,
it is fine textured in the B21t and B22t horizons, and it
contains strata in the C horizon that are weakly to
strongly cemented with silica and lime.
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Included in areas mapped as these soils are areas in
which the surface horizon is gravelly. These gravelly
inclusions are scattered, and most of them consist of
Tickapoo soil. Also included, in drainage channels, are
small areas of Fang soils.

The soils in this association are used to provide lim-
ited grazing for livestock. They could be developed as
cropland if water were made available for irrigation. On
range managed for cattle, the important plants include
Indian ricegrass, galleta, and desert needlegrass. Also,
winterfat is an important plant in areas of Koyen soil
used as range. (Koyen soil: capability unit ITe-1, irri-
gated; VIIs-4, dryland. Tickapoo soil: capability unit
ITTe-3, irrigated; VIIs-4, dryland)

Lahontan Series, Water Table Variants

These variants from the normal Lahontan soils are
nearly level or gently sloping, moderately fine textured,
and somewhat stratified. They have a high water table
and are affected by salts and alkali. These soils occupy
flood plains and the adjacent toe slopes of alluvial fans
in the southern part of Pahranagat Valley. They devel-
oped in material derived from various kinds of rock, in-
cluding ignimbrite and limestone, and in eroded alluvial
sediments of the Quaternary geologic period.

Representative profile of a Lahontan soil, water table
variant, located about 800 feet north and 600 feet east
of the southwest corner of section 4, T. 10 S., R. 62 E.:

Al—0 to 3 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; weak, medium to
thick, platy structure; hard when dry, friable when
moist, sticky and slightly plastic when wet: a few
very fine and fine roots, and a few medium rhizomes;
many fine and medium vesicular pores; violently ef-
fervescent; pH 9.6-&; clear, smooth boundary.

C1—3 to 14 inches, very pale brown (10YR 7 /3) silty clay
loam, brown (10YR 5/3) when moist; massive; hard
to very hard when dry, firm when moist, sticky and
plastic when wet; abundant very fine and fine roots,
and abundant medium rhizomes; many fine vesicular
pores; violently effervescent; pH 9.6; abrupt, wavy
boundary.

II102—14 to 19 inches, very pale brown (10YR 7 /3) very fine
sandy loam, pale brown (10YR 6/3) when moist;
massive; slightly hard when dry, friable when moist,
nonsticky and nonplastic when wet; few fine roots,
few medium rhizomes, and abundant very fine roots;
many fine and very fine tubular pores; strongly ef-
fervescent; pH 9.6; clear, smooth boundary.

ITIC3—19 to 41 inches, very pale brown (10YR 8/3) silty clay
loam, pale bhrown (10YR 6/3) when moist; weak,
thick, platy structure; very hard when dry, firm
when moist, sticky and plastic when wet; plentiful
fine and very fine roots; fine and very fine tubular
pores; violently effervescent; pIl 9.5; clear, smooth
boundary.

C4—41 to 58 inches, very pale brown (10YR 8/3) silty clay
loam, pale brown (10YR 6/3) when moist; weak,
thick, platy structure; very hard when dry, firm
when moist, sticky and plastic when wet; few very
fine and fine roots; very few fine and very fine tu-
bular pores; few, medium to coarse, faint mottles and
splotches of light brownish-gray (10YR 6/2) lime,
and many, fine, distinct, reddish-brown (5YR 5/4)
mottles caused by oxidation of iron; strongly effer-
vescent; pH 8.6; clear, wavy boundary.

C5—58 to 62 inches -, white (2.5Y 8/2) silt loam, grayish
brown (2.5Y 5/2) when moist; weak, thick, platy
structure; hard when dry, friable when moist, slightly
sticky and plastic when wet; practically no pores or
roots; violently effervescent; pH 8.2,

At all depths, these soils are dominantly silty clay
loam or heavy silt loam. They are commonly stratified,
however, with thin layers of very fine sandy loam, fine
sandy loam, or light silty clay. These layers are less
than 16 inches thick. Reddish or yellowish iron mottles
occur in any strata below a depth of 30 inches. An ex-
cessive amount of molybdenum is present in some areas.

These poorly drained and somewhat poorly drained
soils have slow runoff, slow permeability, and high avail-
able water capacity. They are high in natural fertility
and have a very deep root zone. The hazard of erosion
1s slight. The water table fluctuates between depths of 18
and 42 inches, but normally it is highest in winter.

Most areas of these soils are irrigated and are used
as cropland or for irrigated pasture of inland saltgrass.
Molybdenum toxicity in livestock may be a problem in
areas where clover is grazed.

Lahontan fine sandy loam, water table variant, 0 to
2 percent slopes (LoA).—This soil lies on nearly level toe
slopes of alluvial fans near Black Canyon in Pahranagat
Valley. It is somewhat poorly drained and, to a depth of
10 to 15 inches, consists of fine sandy loam that is slightly
affected by salts. In other respects its profile is similar
to that described as representative.

The water table fluctuates between the depths of 30
and 40 inches, and it is highest in winter. The A1 hori-
zon i]s strongly alkaline, but the alkalinity decreases with
depth.

Included are small areas in which the soil is free of
excess salts. These inclusions make up about 15 percent
of the total acreage.

This soil is irrigated and is used for alfalfa grown in
rotation with small grain. It also is used for improved
pasture and as habitat for wildlife. (Capability unit
ITw-69, irrigated)

Lahontan fine sandy loam, water table variant, 2 to
4 percent slopes {LaB).—This soil lies south of Alamo and
is on several, small, gently sloping alluvial fans, where
the average slope is 3 percent. It 1s fine sandy loam in
the uppermost 10 to 15 inches, is somewhat poorly
drained, and is slightly affected by salts. Otherwise, it
has a profile that is similar to the one described for the
Lahontan series, water table variant. The water table,
which is highest in winter, fluctuates from 80 to 42
inches below the surface. The reaction is strongly alka-
line in the A1 horizon, but it decreases with depth.

Irrigated crops, improved pasture, and habitat for up-
land wildlife are the uses made of this soil. In fields used
for crops, alfalfa is grown in rotation with small grain.
(Capability unit TTTw-136, irrigated)

Lahontan silt loam, water table variant, 0 to 2 pex-
cent slopes (LhA).—This soil occurs on the nearly level
flood plain in Pahranagat Valley, mostly south of Pahr-
anagat Lakes. In the upper horizons it is slightly affected
by excess soluble salts and is very strongly alkaline. The
soil 1s poorly drained, and the water table fluctuates
between the depths of 18 and 30 inches throughout the
year.

Included with this soil are shallow depressions in
which the water table is at or near the surface and the
soil is very poorly drained. Also included are small
mounds or ridges where the concentration of salts is
strong. These inclusions occupy about 14 percent of the
total acreage.
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In most places this soil is irrigated and used for un-
improved pasture made up of inland saltgrass. It can
be leveled and used for irrvigated crops or grass-legume
pasture. In areas of natural vegetation managed for cat-
tle, the most important plants are alkali sacaton and
inland saltgrass. (Capability unit IVw-369P, irrigated)

Lahontan silt loam, water table variant, 2 to 4 per-
cent slopes (LhB).—This somewhat poorly drained soil is
on gently sloping alluvial fans between Alamo and Pahr-
anagat Takes. In this soil the water table fluctuates be-
tween the depths of 30 and 42 inches. The upper horizons
are strongly alkaline and contain a slight concentration
of soluble salts. The average slope is about 3 percent.

Included with this soil arve areas in which the Al hovi-
zon is free of salts. Also included, in nonirrigated areas,
ave hummocks that contain a strong concentration of
salts. These inclusions account for less than 10 percent
of the total acreage.

This soil is used mainly for unimproved meadow un-
der irrigation and for upland wildlife. It is suitable for
improved pasture and for irrigated crops, such as alfalfa
grown in rotation with small grain. About a fourth of
the acreage is used as irrigated cropland. In areas where
the natural vegetation is managed for cattle, the most
important plants ave alkali sacaton and inland saltgrass.
(Capability unit ITIw-136, irrigated)

Lahontan silt loam, water table variant, moderately
saline, 0 to 2 percent slopes (LmA).—This soil is on the
nearly level flood plain between Maynard and Lower
Pahranagat Lake. It contains a moderate concentration
of salts in the surface horizon and is poorly drained. The
water table stays high because seepage from Lower Pahr-
anagat Take feeds the ground water. It fluctuates be-
tween depths of 18 and 30 inches most of the year. The
upper horizons are very strongly alkaline.

About 10 percent of the total acreage consists of in-
cluded slight ridges where the concentration of salts is
strong.

Most of this soil is covered with inland saltgrass that
is irrigated and pastured. In addition, the soil is used
to some extent as habitat for wildlife. It is not suitable
for intensive cropping, because the removal of excess
salts is too difficult. In aveas of natural vegetation man-
aged for cattle, the most important plants ave alkali
sacaton and inland saltgrass. (Capability unit VIw-6,
irvigated)

Lahontan Series, Poorly Drained Variants

The poorly drained variants from the normal Lahon-
tan soils are fine-textured soils that are strongly affected
by salts and alkali. These soils developed in sediments
derived from various kinds of rock, including ignimbrite
and limestone, and in Quaternary lake deposits. They
occur in level areas and in slight depressions on the com-
paratively narrow flood plain at the lower end of Pahr-
anagat Valley.

Representative profile of a TLahontan soil, poorly
drained variant, located about 700 feet north and 400 feet
west of the southeast cornmer of section 3, T. 10 S., R.
62 E.:

Al1—0 to 1 inch, very pale brown (10YR 8/3) silty clay,

brown (10YR 5/3) when moist; massive; hard when
dry, firm when moist, sticky and plastic when wet;

abundant very fine and fine roots; common very fine
and fine interstitial pores; violently effervescent;
pH 8.8; abrupt, smooth boundary.

Cl—1 to 4 inches, light-gray (10YR 7/2) silty clay, brown
(10YR 5/3) when moist; massive; hard when dry,
firm when moist, sticky and plastic when wet; abun-
dant very fine and fine roots; common very fine and
fine tubular pores; few fine mollusk shells; violently
effervescent; pH 8.8; clear, smooth boundary.

C2—4 to 10 inches, light-gray (10YR 7/2) silty clay, brown
(10YR 5/3) when moist; massive; hard when dry,
firm when moist, very sticky and very plastic when
wet; plentiful very fine and fine roots; few fine and
very fine tubular pores; few fine mollusk shells; vio-
lently effervescent; pH 8.6; abrupt, wavy boundary.

C3—10 to 24 inches, similar to C2 horizon in color, texture,
structure, and consistence; few fine roots; many mi-
cro interstitial pores, and few very fine tubular
pores; violently effervescent; pH 8.6; abrupt, wavy
boundary.

C4—24 to 36 inches -, light-gray (2.5Y 7/2) silty clay, gray-
ish brown (25Y 5/2) when moist; massive; hard
when dry, firm when moist, sticky and plastic when
wet: very few, very fine roots; very few, very fine
tubular pores; few to common fine mollusk shells;
violently effervescent; pH 8.6.

The texture in these soils is dominantly silty clay,
but in some places the profile includes strata of silty
clay loam or clay and thin strata of silt loam, very fine
sandy loam, or fine sandy loam. In places there are olive-
colored iron mottles below a depth of 20 inches. The
concentration of alkali decreases with depth, and the
content of salts is variable but is strong in some part of
the profile above the water table. Shells of fresh-water
mollusks are common throughout. The reaction 1is
strongly alkaline or very strongly alkaline.

These soils are poorly drained and have very slow
runoft and permeability. Their available water capacity
and natural fertility arve high, and their root zone is very
deep. Erosion is a slight hazard.

Lahontan silty clay, poorly drained variant (Ln).—
This soil lies in level areas or shallow basins at the
southern end of Pahranagat Valley. The vegetation is
mainly inland saltgrass, but there is some alkali sacaton,
seepweed, and fourwing saltbush. The density of these
plants depends on the salt and alkali content in the upper
horizons.

Included are areas of a soil that is similar to this one
but is silt loam to a depth of 6 to 12 inches and is slightly
affected by salts and alkali. The included soil occupies
slightly raised, nearly level areas near Maynard Lake.
Also included 1s part of the lakebed that is covered with
water only in years of high runoff. These inclusions
make up about 25 percent of the total acreage. They are
used and managed in much the same way as this Lahon-
tan soil.

This soil is used for irrigated pasture of native plants
and as habitat for migratory wildlife. It is not suitable
for cultivation, because drainage is poor, permeability is
very slow, and the concentrations of salts and alkali gen-
erally are strong. The most important plants in areas
managed for cattle are alkali sacaton and inland salt-
grass. (Capability unit VIw-6, irvigated)

Leo Series

In the Leo series are very gravelly soils that developed
in alluvium derived from tuff and basalt. These soils are
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on smooth, gently sloping to strongly sloping alluvial
fans on the western side of Penoyer Valley.

Representative profile of a Leo soil, located about 950
feet north and 630 feet east of the south quarter corner
of section 27, T. 2 S,, R. 54 E.:

Al1—0 to 6 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam (50 percent gravel), dark grayish brown
(10YR 4/2) when moist; weak, medium, platy strue-
ture; soft when dry, very friable when moist, non-
sticky and nonplastic when wet; plentiful very fine
roots, and few fine and medium roots; many very
fine and fine vesicular pores, and many very fine
interstitial pores; noneffervescent; pll 8.6; clear,
smooth boundary.

C1—6 to 16 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, dark brown (10YR 4/3) when moist;
massive; soft when dry, very friable when moist,
nonsticky and nonplastic when wet; abundant very
fine and fine tubular poves, and many micro and very
fine interstitial pores; slightly effervescent; pH 8.6;
clear, wavy boundary.

C2—16 to 29 inches, light brownish-gray (10YR 6/2) fine
gravel, dark brown (10YR 4/3) when moist; single
grain; loose when dry or moist; few medinm roots,
and abundant very fine and fine roots; many very
fine and fine interstitial pores; slightly effervescent;
pH 8.6; abrupt, smooth boundary.

C3—29 to 54 inches 4+, light brownish-gray (10YR 6/2) strata
of gravelly loamy sand (30 percent gravel) and fine
gravel, dark brown (10YR 4/3) when moist; mas-
sive fmd single grain; soft and loose when dry, very
friable and loose when moist, nonsticky and non-
plastic when wet; plentiful fine and abundant very
fine roots; many very fine and fine interstitial pores;
slightly effervescent; pH 8.6.

Leo soils are stratified and contain strata of loamy
sand, loamy fine sand, sandy loam, and fine sandy loam
in which the gravel content ranges from 10 to 80 percent.
In some phces there are strata of fine gravel. If the
horizons in these soils were mixed, the te\ture through-
out the profile would be very gravel]y loamy sand. The
content of gravel in the mixture would range from 50
to 70 percent. Tuff bedrock can occur at any depth below
30 inches. The reaction is moder ately alkaline or strongly
alkaline.

These soils are somewhat excessively drained and have
slow runoff. Their permeability is rapid, and their avail-
able water capacity is low. Although the root zone is
deep or very deep, natural fertility is low. The hazard
of erosion is moderate.

The Leo soils are in natural stands of grasses and
shrubs that provide limited grazing for livestock. They
are not suitable for cultivation or for irrigation,

Leo extremely rocky sandy loam, 2 to 12 percent
slopes (LrC}.—This mapping unit occurs on gently sloping
to strongly sloping alluvial fans and nearby foothills in
the west-central part of the Penoyer Area. It occupies
an irregularly shaped area in which tracts of accessible,
low-lying, exposed tuff bedrock are intermingled with
tracts of Leo gravelly sandy loam in about equal pro-
portions. The soil has a profile that is similar to the one
described for the series. Its root zone is deep, for uncon-
formable bedrock lies at a depth of more than 30 inches.
Although the exposed rock is nearly bare, the soil is in
stands of galleta, Indian ricegrass, spiny hopsage, Mor-
mon-tea, littleleaf horsebrush, and some bud sagebrush
and winterfat,

265-477—068——-3

Included with this mapping unit, adjacent to out-
crops of rock, are areas that are stony and cobbly. These
inclusions make up about 10 percent of the total acreage.

The soil in this unit provides limited grazing for live-
stock. It occurs with rock outcrops in such intricate pat-
terns that it is not syitable for irrigation or cultivation.
On range managed for cattle, the most important plants
are Indian ricegrass, winterfat, desert needlegrass, and
galleta. (Capability wit VIIs-7, dryland)

Leo gravelly sandy loam, 2 to 12 percent slopes
(LsC).—This soil is on gently sloping to strongly sloping
alluvial fans on the western side of the Penoyer Area.
The relief is generally smooth, though it is rolling in
many small areas that are crossed by drainage channels.
The root zone is very deep. Covering the soil is a sparse
stand of galleta, spiny hopsage, Mormon-tea, and little-
leaf horsebrush, together with Indian ricegrass, bud
sagebrush, and winterfat.

Included with this soil are small outcrops of tuff bed-
rock and adjacent stony and cobbly areas; spots next to
drainage channels that are eroded and subject to occa-
sional overflow; and small nongravelly areas. These in-
clusions make up about 10 percent of the total acreage.

This soil is in range that provides limited grazing for
livestock. It is not suitable for cropping under irriga-
tion, because of its uneven relief and low available water
capacity. On range managed for cattle, the most valu-
able plants are galleta, Indian ricegrass, winterfat, and
desert needlegrass. (Capability unit VIIs-4, dryland)

Maynard Lake Series

The Maynard Lake series consists of coarse-texturved
soils that formed in alluvium derived mainly from ignim-
brite but partly from dolomite, limestone, quartzite, and
basalt. These nearly level to strongly sloping soils are
on recent, small alluvial fans and narrow flood plains in
Pahranagat Valley.

Representative profile of a Maynard Lake soil, located
about 800 feet west and 1,200 feet south of the northeast
corner of section 3, T. 5 S., R. 60 E.:

A1—0 to 38 inches, light brownish-gray (1OYR 6/2) gravelly
loamy sand (45 percent gravel), dark grayish brown
(10YR 4/2) when moist; single grain’ loose when
dry or moist; practically devoid of roots; many very
fine and fine interstitial pores; strongly effervescent;
pH 8.6, abmpt smooth houndary.

Cl1—3 to 9 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, dark brown (10YR 4/3) when moist;
massive; soft when dry, very friable when m01st
nonsticky and nonplastic when wet; few fine and
very fine roots; many very fine and ﬁne interstitial
pores; strongly effervescent; pH 8.6; abrupt, smooth
boundmy

02—9 to 20 inches, light brownish-gray (10YR 6/2) loamy

) sand, dark brown (10YR 4/3) when moist; single
grain; loose when dry or moist; few very ﬁne and
fine roots; many very fine and ﬁne interstitial pores;
stlong]y effervescent; pH 8.6; abrupt, wavy bound-

ary.

03——20 to 42 inches, light brownish-gray (10YR 6/2) loamy
sand, dark b1own (10YR 4/2) when moist; massive
but breaks readily to single grains; soft when dry,
very friable when moist, nonsticky and nonplastic
when wet; few very fine roots; many very fine and
fine inter sutml pores; strongly effervescent pH 86;

- abrupt, wavy boundary.
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C4—42 to 52 inches -, light brownish-gray (10YR 6/2) grav-
elly loamy sand, dark brown (10YR 4/3) when moist;
massive but breaks readily to single grains; soft
when dry, very friable when moist, nonsticky and
nonplastic when wet; few fine and very fine roots;
many very fine, fine, and medium interstitial pores;
strongly effervescent ; pH 8.6.

The gravel content in any one horizon ranges from
0 to 70 percent. If all the horizons were mixed, however,
the mixture would rarely be more than 30 percent gravel.
In a few places there are strata of loamy fine sand, sand,
or fine sand. The content of lime varies widely. The re-
action is moderately alkaline or strongly alkaline.

These soils are somewhat excessively drained and have
very slow runoff, rapid permeability, and low available
water capacity. They are low in natural fertility. The
root zone is very deep. Erosion is a moderate hazard.

The main use of the Maynard Lake soils is limited
livestock grazing. In fields where water is available for
irrigation, the soils are used for alfalfa and small grain.

Maynard Lake gravelly soils, 4 to 12 percent sﬁopes
(MkC).—These are the most extensive Maynard Lake soils
in Pahranagat Valley. They occur on many small alluvial
fans and narrow flood plains. Their average slope is
about 7 percent. The upper part of the profile is 6 to 14
inches of gravelly loamy sand or gravelly sandy loam,
but in other respects the soils are similar to the omne
described as representative of the series. In the upper
6- to 14-inch layer, the gravel content ranges from 20 to
40 percent. The vegetation consists mainly of creosote-
bush, white bur-sage, shadscale, and white burrobrush.
In addition, the plant cover contains spiny hopsage, An-
derson wolfberry, and blackbrush at the higher eleva-
tions.

Included with this soil are small areas having slopes
of 0 to 4 percent. These areas lie near the ends of alluvial
fans, where the fans merge with the flood plain, and
some of them are slightly or moderately affected by salts.
Also included, along channels of intermittent streams at
the higher elevations, are areas that are cobbly or stony.
Inclusions account for about 5 percent of the total
acreage.

These soils are used to provide limited grazing for
livestock and habitat for upland wildlife. They are not
suitable for cultivation or for irrigation, because slopes
are too strong and the areas are too small. On range
managed for cattle, the most important plants are shad-
scale and galleta. (Capability unit VIIs-L, dryland)

Maynard Lake loamy sand, 0 to 4 percent slopes
(MIB).—This nearly level to gently sloping soil occupies
smooth toe slopes of alluvial fans between Maynzu'd Lake
and Lower Pahranagat Lake. The average slope gener-
ally is 3 percent, but it is only 1 percent in an area
about 2 miles north of Alamo. Iixcept for the nongravelly
surface horizon, the profile of this soil is similar to the
one described as representative of the series.

About 10 percent, of the total acreage consists of small
included areas that arve gravelly. Here, from 15 to 25
percent of the surface horizon is gravel.

Creosotebush and white bur-sage make up most of the
plant cover. Fourwing saltbush, quailbush, and rubber
rabbitbrush grow in included areas where the alluvial
fans merge with the wet flood plain.

Most of this soil is used to provide limited grazing
for livestock and habitat for upland wildlife. A small

area that lies below an irrigation canal is used to produce
alfalfa in rvotation with small grain. If water is avail-
able, this soil is fairly suitable for irtigation. In areas
of natural vegetation managed for cattle, the most im-
portant plants are shadscale and galleta. (Capability
unit ITIs-L, ivrigated; VIIs-I, dryland)

Maynard Lake loamy sand, 4 to 12 percent slopes
(MIC).—This soil occupies many small alluvial fans and
flood plains, and most of it lies between Alamo and Ash
Springs. The average slope is about 7 percent.

Included with this soil are areas in which the surface
is gravelly or is covered with scattered cobblestones. Also
included are a few small areas having slopes of less than
4 percent. These inclusions make up about 10 percent of
the total acreage.

Creosotebush, white bur-sage, white burrobrush, and
shadscale are dominant in the plant cover. Also common
are quailbush, fourwing saltbush, and rubber rabbitbrush
in included areas at the lower ends of alluvial fans and
blackbrush, Anderson wolfberry, spiny hopsage, and
desert pearl at the higher elevations.

This soil is used to furnish limited grazing for live-
stock and, at the lower end of alluvial fans, habitat for
upland wildlife. It is not suitable for cultivation or for
irrigation, because it occurs in areas that are too small
and too strongly sloping. Shadscale and galleta are the
most important plants in grazing areas managed for
cattle. (Capability unit VIIs-L, dryland)

McCutchen Series

The McCutchen series consists of medium-textured and
moderately coarse textured soils that developed in allu-
vium derived mainly from ignimbrite. These soils arve
affected by excess salts and alkali. They occupy nearly
level margins of alluvial fans near and just above the
Playa in Penoyer Valley.

While the McCutchen soils were developing, drainage
likely was poor because the Playa contained water, which
impregnated the lower horizons of these soils with a con-
siderable amount of lime. As the Playa lake evaporated,
the water table was lowered to its present level.

Representative profile of a McCutchen soil, located
about one-fourth mile north of the south quarter corner
of section 23, T. 2 S., R. 55 Ii.:

Al1—0 to 1 inch, gray (10YR 6/1) loam, grayish brown
(10YR 5/2) when moist; massive; soft when dry,
very friable when moist, nonsticky and nonplastic
when wet; devoid of plant roots; many very fine
interstitial pores; effervescent; pH 87; abrupt,
smooth boundary.

A12—1 to 3 inches, light-gray (10YR 7/2) loam, brown (10YR
5/3) when moist; moderate, thick, platy structure;
soft when dry, very friable when moist, slightly
sticky and slightly plastic when wet; few fine and
medium roots; many fine and medium vesicular
pores; effervescent; pH 8.7; abrupt, smooth bound-
ary.

3 to 10 inches, light brownish-gray (10YR 6/2) fine
gravelly loam (15 percent fine gravel), dark brown
(10YR 4/3) when moist; weak, thick, platy struc-
ture; slightly hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; abun-
dant fine and medium roots; common very fine and
fine tubular pores, and many very fine interstitial
pores; effervescent; pH 8.7; clear, smooth boundary.

C1.
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C2—10 to 16 inches, very pale brown (10YR 7/3) loam,
brown (10YR 5/3) when moist; strong, medium,
platy structure; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
plentiful very fine and fine roots; many very fine
interstitinl pores; strongly effervescent; pH 8.7;
clear, smooth boundary.

C8ca—16 to 36 inches, light-gray (10YR 7/2) sandy loam,
pale brown (10YRR 6/3) when moist; massive; very
hard when dry, firm when moist, slightly sticky and
slightly plastic when wet; few very fine and fine
roots; few very fine tubular pores, and many micro
and very fine interstitial pores; soil material crum-
bles in dilute hydrochloric acid; violently efferves-
cent; pH 8.7; clear, wavy boundary.

IIC4ca—36 to 60 inches -, white (10YR 8/2) loamy sand,
light brownish gray (10YR 6/2) when moist; mas-
sive; slightly hard when dry, friable when moist,
nonsticky and nonplastic when wet; few very fine
roots; many very fine interstitial pores; violently
effervescent ; pH 8.7.

The surface is puddled and has a slightly hard crust
1% to 14 inch thick. The topmost 2 to 4 inches generally
are moderately or strongly vesicular. In texture the A,
Cl1, and C2 horizons are dominantly loam or sandy loam.
Gravel occurs in some places, but it does not make up
more than 25 percent of any one horizon. The depth to
the lime-impregnated C3ca horizon ranges from 12 to
20 inches. This horizon is 12 to 24 inches thick. In some
places it is hard when dry, and in some it is very firm
when moist. The reaction is strongly alkaline or very
strongly alkaline. _

The McCutchen soils are well drained. They have slow
runoff, slow permeability, and moderate available water
capacity. Natural fertility is moderate, and the root zone
is very deep. Erosion is a slight hazard.

McCutchen loam (Mn)—This soil occupies a large,
smooth, nearly level area northwest of Sand Spring. The
average slope is about 1 percent. Shadscale is dominant
in the plant cover, and there are smaller amounts of bud
sagebrush, little rabbitbrush, graymolly, fourwing salt-
bush, and greasewood.

Included with this soil are small areas like playas that
are less than 1 acre in size. Also included are areas where
sandy windblown material has accumulated in hummocks
6 to 8 inches high at the base of scattered shrubs. These
inclusions cover less than 2 percent of the total acreage.

This soil is in range that furnishes limited grazing
for livestock. Tt is not suitable for irrigating or cropping,
because it is slowly permeable, contains excess salts and
alkali, and lies in areas too low in relation to the Playa.
On range managed for cattle, the most valuable plants
are graymolly, shadscale, and bud sagebrush. (Capa-
bility unit VIIs-6, dryland)

Monte Cristo Series

The Monte Cristo series consists of moderately fine
textured soils that contain a duripan strongly cemented
with silica. These soils developed in alluvium derived
from tuff, limestone, dolomite, quartzite, shale, sand-
stone, and calcareous silistone. They are on smooth,
nearly level alluvial fans or terracelike remnants in Pen-
oyer Valley. :

Representative profile of a Monte Cristo soil, located
about 1,750 feet north and 500 feet west of the east
quarter corner of section 7, T. 2 S., R. 56 E.:

Al1—0 to 2 inches, light-gray (10YR 7/2) fine sandy loam,

grayish brown (10YR 5/2) when moist; moderate,
thick, platy structure; slightly hard when dry, very
friable when moist, nonsticky and slightly plastic
when wet; few fine roots; many very fine and fine
vesicular pores; violently effervescent; pH 8.6;
abrupt, smooth boundary.

B&A—2 to 4 inches, light-gray (10YR 7/2) gravelly sandy

B21t—4

B22t—8

clay loam, brown (10YR 5/3) when moist; weak,
medinm and thin, platy struecture; slightly hard
when dry, very friable when moist, slightly sticky
and slightly plastic when wet; few very fine and fine
roots; many very fine and fine vesicular pores in
upper part, and common very fine and many fine
tubular pores in the lower part; common thin clay
films on ped faces, and many thin clay films in
pores; a few, faint, gray to white speckles on
bleached sand and silt grains; violently effervescent;
pH 8.8; clear, smooth boundary. )

to 8 inches, pale-brown (10YR 6/3) clay loam, yel-
lowish brown (10YR 5/4) when moist; weak, coarse,
prismatic structure that breaks readily to weak,
thick, platy structure; hard when dry, friable when
moist, sticky and plastic when wet; abundant very
fine and fine roots; many very fine interstitial pores,
and few very fine and fine tubular pores; many thin
clay films on ped faces and in pores; strongly ef-
fervescent; pH 8.8; clear, smooth boundary.

to 12 inches, light yellowish-brown (10YR 6/4) sandy
clay loam, yellowish brown (10YR 5/4) when moist;
a few, coarse, white mottles of lime; weak, thick,
platy structure; hard when dry, friable when moist,
sticky and plastic when wet; abundant very fine and
fine roots; common fine tubular pores and many very
fine and fine interstitial pores; many thin clay films
on ped faces and in pores; strongly effervescent in
most places, but violently effervescent where lime
occurs; pII 9.0; clear, smooth boundary.

B3tca—12 to 15 inches, light-gray (10YR 7/2) heavy loam,

light yellowish brown (10YR 6/4) when moist; com-
mon, medium, distinct mottles of white lime; weak,
medium, platy structure; slightly hard when dry,
friable when moist, slightly sticky and slightly plas-
tic when wet; abundant very fine and fine roots; few
very fine and fine tubular pores; few thin clay films
on some ped faces and as bridges between sand
grains; violently effervescent; pH 8.8; clear, smooth
boundary.

Clsicam—15 to 18 inches, light-gray (10YR 7/2), strongly

cemented duripan, light yellowish brown (10YR 6/4)
when moist; common to many, fine, medium, and
coarse, distinct mottles of white lime; strong, thick,
platy structure; few very fine and fine roots; few
very fine tubular pores; violently effervescent; pH
8.7; clear, smooth boundary.

C2sicam—18 to 30 inches, light-gray (10YR 7/2) strongly ce-

mented duripan, pale brown (10YR 6/3) when moist;
common, very fine, faint mottles of white lime; mas-
sive; few very fine and fine roots; a few medium and
many very fine and fine tubular pores; violently
effervescent ; pH 8.7; abrupt, wavy boundary.

IT1C3—30 to 53 inches, pale-brown (10YR 6/3), stratified grav-

elly loamy sand and gravelly sand (20 to 40 percent
gravel, mostly fine), dark brown (10YR 4/3) when
moist; many fine filaments of white lime; massive;
hard when dry, very friable when moist, nonsticky
and nonplastic when wet; few fine and very fine
roots; common fine tubular pores, and many fine and
very fine interstitial pores; noneffervescent in ma-
trix; pH 8.6; abrupt, wavy boundary.

ITIC4—53 to 55 inches |-, variegated light-gray (10YR 7/2)

and very dark gray (10YR 3/1) fine sandy loam (5
percent fine gravel), pale brown (10YR 6/3) and
black (10YR 2/1) when moist; many, fine, faint,
olive (5Y 5/3) and yellowish-brown (10YR 5/6) iron
mottles; weak, thick, platy structure; very hard
when dry, very firm when moist, nonsticky and
slightly plastic when wet; no roots; many -very fine
interstitial pores; strongly effervescent; pH 8.4.
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These soils ave slightly or moderately affected by salts
and alkali, particularly in the B horizon. The vesicular
pores in the Al and B&A horizons restrict the intake of
water. In the lower part of the B horizon, structure is
either prismatic or platy. The duripan (Clsicam and
C2sicam horizons) ranges from 15 to 24 inches in depth
from the surface and from 8 to 16 inches in thickness. In
some places there are a few, very thin (less than one-
fourth inch thick), discontinuous, indurated lenses in
the duripan. Below a depth of 40 inches, the IIC3 and
ITTIC4 horizons may be marked by light reddish or olive
iron mottles, which formed in the past when the water
table was high. The reaction ranges from moderately
alkaline to very strongly alkaline throughout the profile.
Generally, the reaction is lowest in the C horizon and
is highest in the B horizon.

Drainage is now good in the Monte Cristo soils, but it
likely was poor while the soils were developing, as evi-
denced by mottles in the C horizon. Runoff and perme-
ability are very slow. Natural fertility is low, and the
available water capacity is very low. The hazard of
erosion Is slight.

Monte Cristo fine sandy loam {Mr).—This soil occupies
a nearly level alluvial fan, or terracelike remnant, west
of Shadow Well. Most of the acreage is in a single large
area, and the rest is in smaller areas. Slopes range from
0 to 2 percent, and the average slope is about 1 percent,
but the surface is broken by numerous meandering flood
channels. The vegetation consists of graymolly, shadscale,
and some fourwing saltbush and bud sagebrush.

Included with this soil are areas that resemble playas
and are 10 to more than 100 feet in diameter; sandy
ridges and hummocks 12 to 18 inches high that were
deposited by wind; and areas of an unnamed soil in
which the profile is somewhat similar to that of a Monte
Cristo soil but a duripan is lacking. These inclusions
make up about 15 percent of the total acreage.

This soil is in range that provides limited grazing for
livestock. It is not suitable for cropping and irrigating,
because it has a shallow root zone, 1s very slowly perme-
able, and contains excess salts and alkali. On range man-
aged for cattle, the most important plants are graymolly,
shadscale, and bud sagebrush. (Capability unit VIIs-8,
dryland)

Nevoyer Series

The Nevoyer series consists of gravelly, medium-
textured soils that formed in material weathered in place
from ignimbrite. These moderately sloping to strongly
sloping soils lie on the sides of foothills and on ridge-
tops in the Penoyer Area.

Representative profile of a Nevoyer soil, located about
500 feet east and 100 feet morth of the south quarter
corner of section 11, T. 2 S, R. 54 E.:

A1—O0 to 2 inches, light-gray (10YR 7/2) gravelly loam (30
percent gravel), dark grayish brown (10YR 4/2)
when moist; massive; soft when dry, friable when
moist, nonsticky and slightly plastic when wet;
plentiful very fine and few fine roots; many very
fine and fine vesicular pores; pH 8.4; clear, smooth
boundary.

B2—2 to 9 inches, light brownish-gray (10YR 6/2) gravelly
Joam (20 to 25 percent gravel), dark grayish brown
(10YR 4/2) when moist; weak, medium and fine,
granular structure; slightly hard when dry, very fri-

able when moist, slightly sticky and slightly plastic
when wet; abundant fine and very fine roots; many
very fine and fine tubular pores; pH 8.4; clear, wavy
boundary.

Cea—9 to 17 inches, similar to B2 horizon in color and tex-
ture; weak, medium and f{ine, subangular blocky
structure; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
abundant very fine and fine roots; many very fine
and fine tubular pores; noneffervescent except in the
lower part where lime occurs as a thin film on peb-
bles; pH 8.4; abrupt, wavy boundary.

R—17 inches -}, hard tuft bedrock; an extremely hard silica-
lime crust about 1/16 to %4 inch thick is cemented to
the top of the rock.

Covering the surface are pebbles 1 to 3 inches across
that form a weakly or moderately developed gravel pave-
ment. Here, the content of gravel ranges from 30 to 50
percent. The A1l horizon has moderate vesicular porosity.
The texture throughout the profile is dominantly grav-
elly loam, but in places there are strata of gravelly sandy
loam or gravelly fine sandy loam. From 20 to 40 percent
of the soil mass consists of coarse fragments, which may
be pebbles, cobblestones, or stones. In some places the
Cea horizon is weakly cemented with lime and is hard
when dry. The crust of silica and lime that forms a cap
on the tuff bedvock is 14 to L4 inch thick. The reaction
ranges from moderately alkaline in the uppermost 8 to 9
inches of these soils to strongly alkaline just above
bedrock.

Drainage is good in the Nevoyer soils. Runoff is
medium to rapid, depending on slope, and permeability
is moderate. The soils have low natural fertility, very
low available water capacity, and a shallow or very
shallow root zone. They are moderately susceptible to
erosion.

Nevoyer gravelly loam, 4 to 12 percent slopes (NeD).—
This moderately sloping to strongly sloping soil lies in
low foothills along the boundary of the Penoyer Area
west of Sand Spring. The plant cover is made up of
galleta, Indian ricegrass, shadscale, littleleaf horsebrush,
Mormon-tea, and some black sagebrush.

Included with this soil are small outerops of rock in
areas that are scattered but occur mainly along the
ridgetops. Also included are some stony and cobbly areas.
These inclusions occupy about 15 percent of the total
acreage.

This soil produces a small amount of forage for live-
stock. It is not suitable for cultivation or for irrigation,
because it is too strongly sloping, is too shallow to bed-
rock, and has very low available water capacity. On
range managed for cattle, the most important plants are
Indian ricegrass, desert needlegrass, and galleta. (Capa-
bility unit VIIs-8, dryland)

Nyala Series

Soils of the Nyala series occur on gently sloping allu-
vial fans in Penoyer Valley. These soils formed in
alluvium derived from tuff, limestone, dolomite, quartz-
ite, shale, sandstone, and siltstone.

Representative profile of a Nyala soil, located about
550 feet north and 100 feet east of the center of section

21, T.2 S, R. 56 E.:

Al11—0 to 3 inches, light-gray (10YR 7/2) sandy loam, dark
brown (10YR 4/3) when moist; moderate, thick,
platy structure; slightly hard when dry, friable when
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moist, nonsticky and nonplastic when wet; few very
fine and fine roots; many very fine and fine vesicular
pores; violently effervescent; pIl 8.6; abrupt, smooth
boundary.

Al12—3 to 12 inches, pale-brown (10YR 6/3) sandy loam (10
percent gravel), dark brown (10YR 4/3) when moist;
massive; slightly hard when dry, very friable when
moist, nonsticky and nonplastic when wet; plentiful
fine roots, and abundant very fine roots; many fine
and very fine tubular pores; strongly effervescent;
pH 8.4; clear, smooth boundary.

B2t—12 to 18 inches, pale-brown (10YR 6/3) sandy clay
loam with few to common, fine and medium segrega-
tions of white lime, dark yellowish brown (10YR
4/4) when moist; massive (structureless) or weak,
fine, subangular blocky structure; hard when dry,
very friable when moist, sticky and plastic when
wet; abundant very fine and fine roots; many very
fine and fine tubular pores; many thin clay films in
pores and on sand grains, and few thin clay bridges
between sand grains; violently effervescent; pH 9.2;
abrupt, smooth boundary.

B3tca—18 to 22 inches, pale-brown (10YR 6/3) sandy clay
loam with common, coarse segregations of white lime
and common, fine, very hard nodules of lime that
range up to one-quarter inch in diameter, dark yel-
lowish brown (10YR 4/4) when moist; massive;
hard when dry, friable when moist, sticky and plas-
tic when wet; abundant very fine and fine roots;
many very fine and fine tubular pores; thin continu-
ous clay films in pores and on sand grains; vio-
lently effervescent; pH 9.4; clear, wavy boundary.

Clsicam—22 to 32 inches, white (10YR 8/2) sandy loam, light
gray (10YR 7/2) when moist; weak, thick, platy
structure; hard when dry, firm when moist, slightly
sticky and slightly plastic when wet; few very fine
and fine roots; few fine tubular pores, and many
micro interstitial pores; weakly silica cemented; vio-
lently effervescent; pH 9.6; clear, wavy boundary.

C2sica—32 to 42 inches, light-gray (10YR 7/2) sandy loam,
brown (10YR 5/3) when moist; weak, thick, platy
structure; hard when dry, friable when moist, non-
sticky and nonplastic when wet; few very fine and
fine roots; few fine tubular pores, and many micro
interstitinl pores; few, hard, firm durinodes; vio-
lently effervescent; many very fine filaments of white
lime; pH 9.6; clear, wavy boundary.

IIC3—42 to 55 inches, light-gray (10YR 7/2) loamy sand,
brown (10YR 5/3) when moist; few thin lenses of
sandy loam that are hard when dry and firm when
moist; massive; slightly hard when dry, friable when
moist, nonsticky and nonplastic when wet; few very
fine and fine roots; few very fine tubular pores, and
many micro interstitial pores; violently effervescent;
pH 9.6 ; abrupt, smooth boundary.

I1C4—55 to 72 inches -, pale-brown (10YR 6/3) gravelly
light loamy sand (20 percent fine gravel), brown
(10YR 5/3) when moist; massive; soft when dry,
very friable when moist, nonsticky and nonplastic
when wet; few very fine roots; many very fine inter-
stitial pores; violently effervescent; pIl 9.6.

The thickness of the A horizon ranges from 8 to 13
inches. The A1l horizon has platy structure or is struc-
tureless (massive), and it has strongly developed vesic-
ular porosity. In the B hovizon the texture is dominantly
sandy clay loam but, in some places, is clay loam. The
gravel content throughout the profile generally is less
than 20 percent, though it may be as much as 70 percent
in the lower C horizon. The reaction ranges from mod-
erately alkaline to very strongly alkaline and increases
with depth.

These well-drained soils have slow runoff, moderately
slow permeability, and moderate available water capac-
ity. They are high in natural fertility and have a very
deep root zone. Frosion is a slight hazard.

The Nyala soils occur with the Fang soils, and they
were mapped only in an association with those soils. A
description of the Fang-Nyala association, 2 to 4 percent
slopes, is given under the heading “Fang Series.”

Pahranagat Series

Soils of the Pahranagat series are silty, but they are
erratically stratified with layers of medium-textured to
fine-textured material, and they contain an occasional
thin layer of muck or mucklike material. These soils
developed in stream-deposited sediments that were de-
rived from many kinds of igneous and sedimentary
rocks. They are on smooth, gently convex or gently con-
cave, nearly level flood plains throughout the Pahranagat
Valley. During their development the soils were covered
by wet meadow.

Representative profile of a Pahranagat soil, located in
a cultivated field about 1,000 feet south and 1,150 feet
east of the north quarter corner of section 8, T. 7 S., R.
61 E.:

Ap—O0 to 10 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium, granular structure; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; abundant very fine and fine roots; many very
fine tubular pores, and many micro interstitial pores;
strong effervescence; pIl 83; abrupt, smooth bound-
ary.

Al12—10 to 15 inches, grayish-brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, subangular blocky structure; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; abundant very fine and fine roots;
many very fine and fine tubular pores; common, me-
dium, faint, dark-gray (10YR 4/1) and black (10YR
2/1) worm casts; few, very fine, faint, yellowish-
brown (10YR 5/4) iron mottles; strong effervescence;
pH 8.3; abrupt, wavy boundary.

IIC1—15 to 21 inches, gray (10YR 6/1) silty clay, high in
organic-matter content, very dark gray (10YR 3/1)
when moist; weak, medium and fine, granular struc-
ture; very hard when dry, friable when moist, very
sticky and very plastic when wet; abundant very
fine and fine roots; many very fine and common fine
tubular pores; moderate quantity of fine mica; slight
effervescence; pH 8.3; abrupt, wavy boundary.

IITA'1g—21 to 23 inches, gray (10YR 5/1) silt loam, high in
organic-matter content, black (10YR 2/1) when
moist ; structureless (massive) ; very hard when dry,
friable when moist, slightly sticky and slightly plas-
tic when wet; plentiful very fine and fine roots;
common very fine and fine tubular pores; few fine
distinct flecks of white (10YR 8/1) lime or gypsum;
few to common, fine, distinet mottles of reddish-
brown (5YR 5/4) iron; slight effervescence; pH 8.3;
abrupt, wavy boundary.

ITIC’2—28 to 26 inches, light-gray (10YR 6/1) loam or silt
loam, dark gray (10YR 4/1) when moist; massive;
hard when dry, friable when moist; slightly sticky
and slightly plastic when wet; plentiful very fine and
fine roots; common very fine and fine tubular pores;
strong effervescence; pH 8.3; abrupt, wavy bound-
ary.

ITIC'3—26 to 34 inches, strongly mottled grayish-brown (10YR
5/2) and light-gray (25Y 7/2) silt loam, very dark
grayish brown (10YR 3/2) and dark grayish brown
(2.5Y 4/2) when moist; massive; hard when dry,
friable when moist, nonsticky and slightly plastic
when wet; plentiful very fine and fine roots; com-
mon very fine and few fine tubular pores; slight ef-
fervescence; pH 8.3; abrupt, wavy boundary.
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ITIIC'4—34 to 41 inches, grayish-brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
common, very fine, faint very dark grayish-brown
(2.5Y 8/2) iron mottles; massive; hard when dry,
friable when moist, slightly sticky and slightly plas-
tic when wet; abundant very fine and fine roots;
common very fine and fine tubular pores; strong ef-
fervescence; pH 838; abrupt, smooth boundary.

IVA’1—41 to 45 inches, gray (10YR 5/1) silty clay, black
(10YR 2/1) when moist; massive; very hard when
dry, firm when moist, very sticky and very plastic
when wet; few very fine and fine roots; few very
fine tubular pores; strong effervescence; pH 8.3;
abrupt, smooth boundary.

V'5—45 to 48 inches -, grayish-brown (2.5Y 5/2) silt loam,
very dark grayish brown (2.5Y 3/2) when moist;
massive; hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few very fine
roots; few very fine tubular pores; few to common,
very fine, prominent, light yellowish-brown (2.5Y
6/4) iron mottles; few, fine, distinct flecks of white
(10YR 8/2) lime; strong effervescence; pH 8.3.

The thickness of the A horizon ranges from 10 to 20
inches. The content of organic matter in the A horizon
ranges from 1.5 to 20 percent, but if the material in this
horizon were mixed, the organic-matter content would
be 3 to 8 percent. If the soil material throughout the
profile were mixed, the dominant texture would be silt
loam or silty clay loam. In many places the profile is
stratified with layers that range from very fine sandy
loam to silty clay. In places where more than one A
horizon is present in the profile, the buried A horizon
ranges from 1 to 8 inches in thickness. Iron mottles or
gleyed, yellowish strata are common in the C horizon.
The mica content is high in some strata, but mica is
lacking in others. The reaction ranges from moderately
alkaline to very strongly alkaline, depending on the con-
tent of sodium. Because of differences in drainage and
the extent of salt removal by leaching, the salinity ranges
from none to strong.

The Pahranagat soils are poorly drained or somewhat
poorly drained. The depth to the water table ranges from
a few inches in seeped areas to 4 or 5 feet in somewhat
poorly drained areas. The water table fluctuates through-
out the year, but it is highest in winter. Surface runoff
is very slow, permeability is moderately slow, and the
available water capacity is high. The soils are high in
natural fertility and have a very deep root zone. They
are only slightly susceptible to erosion.

These soils are irvigated. They are used for locally
suited crops or for native meadow. Molybdenum toxicity
in livestock is a hazard in areas where introduced species
of clover are grazed.

Pahranagat silt loam (Pa).—This soil occurs in several
areas along the flood plain above Pahranagat Lakes. The
soil is nearly level; it has an average slope of about 0.5
percent. Drainage is poor, and the water table fluctuates
between the depths of 18 and 36 inches throughout the
year. The A horizon is free of excess salts.

Included with this soil are areas in which the A hori-
zon is silty clay loam. Also included are areas of silt
loam that are slightly affected by salts. These inclusions
make up about 20 percent of the total acreage.

This soil is irrigated and is used for the produetion
of grass in unimproved meadow. It also provides habitat
for wildlife. It is suited to crops that are water tolerant,
especially those that are cut for hay or are pastured.

Leveling is needed for improving irrigation in some
areas. (Capability unit IIIw-9P, irrigated)

Pahranagat silt loam, drained (Pb].—This soil lies in
several large areas between Alamo and Lower Pahran-
agat Lake. Deep drains provide the drainage needed for
keeping the water table at a depth of 4 to 5 feet most
of the year. The soil formerly contained soluble salts in
amounts injurious to plants, but the salt content has
been reduced through irrigation and good management.

Inclnded with this soil, along the edge of cultivated
fields, are a few small areas that are slightly saline.

This soil is used for irrigated crops and as habitat
for wildlife. Ixcept for an occasional heavy irrigation
to maintain a favorable salt balance, careful use of irri-
gation water is necessary on this soil. (Capability unit
ITw-9, irrigated)

Pahranagat silt loam, drained, slightly saline (Pc).—
This soil is on the nearly level flood plain between Alamo
and Lower Pahranagat Lake. Here, 1t is drained by deep
ditches, but drainage remains somewhat poor, and the
fluctuating water table is at a depth of 48 to 60 inches
most of the year. The soil is slightly affected by salts
in the upper 10 to 12 inches.

About 5 percent of the total acreage consists of several
included areas in which the Ap horizon is free of excess
salts.

This soil is irrigated and is used for alfalfa, small
grain, pasture, and native meadow. In addition, it pro-
vides habitat for wildlife. Arveas now in meadow are
suitable for cultivation, but leveling is needed in some
places. Also, a large amount of irrigation water is re-
quired periodically to help veduce salinity in the Ap
horizon. (Capability unit 1Iw-69, irrigated)

Pahranagat silt loam, slightly saline {Pd).—This soil
occurs on the nearly level flood plain in the vicinity of
Lower Pahranagat Lake. The surface horizon, to a depth
of 10 to 12 inches, is slightly affected by salts and is
strongly alkaline. The water table fluctuates between the
depths of 18 and 30 inches throughout the year.

Included with this soil, between Hiko Springs and
Hiko Lake, is a small area in which the surface horizon
is 4 to 6 inches of silty clay leam that is strongly saline.
Also included, north of Lower Pahranagat Lake, is a
small area wherve the surface horizon is fine sandy loam
10 to 14 inches thick and is slightly saline. These inclu-
sions make up about 30 percent of the total acreage. They
are used and managed in much the same way as Pahran-
agat silt loam, slightly saline.

Some areas of this soil are in meadow that is used for
hay or is grazed. Other areas are used for irrigated pas-
ture. In addition, the soil furnishes habitat for wildlife.
It is suited to crops that are tolerant of excess water and
of salts and alkali, but leveling is needed for efficient
use of irrigation water. (Capability unit IIIw-69P, irri-
gated)

Pahranagat-Ash Springs complex (Pe).—This com-
plex consists of soils that are in such an intricate pattern
that it was not practical to map them separafely. It
occupies nearly level aveas on flood plains in Pahranagat
Valley. The relief is undulating, for there are many
shallow swales and slightly rolling ridges.

About 45 percent of the complex is Pahranagat silt
loam, slightly saline; 45 percent is Ash Springs silt loam
and 10 percent is included small areas of other sotls.
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Both of the major soils arve poorly drained, but the
Pahranagat soil occupies low areas and is dark colored,
whereas the Ash Springs soil is in slightly higher areas
and is light colored. The Ash Springs soil is further
deseribed on page 13.

The included soils are mainly Pahranagat silt loam,
seeped, which lies in potholes, and strongly saline Ash
Springs silt loam, which occurs in high positions that
cannot be irrigated. :

All the acreage is in unimproved meadow that is
grazed or cut for hay and provides habitat for wildlife.
If the soils are leveled, they can be used for irrigated
crops. (Capability unit IIIw-69P, irvigated)

Pahranagat-Ash Springs complex, seeped (Pg).—This
complex lies in a nearly level, slightly concave, trough-
like part of the Pahranagat Valley flood plain, “where
the water table is at or near the surface most of the year.
About 60 percent of the complex is Pahranagat silt loam,
seeped, slightly saline; 35 percent is Ash Springs silt
loam, seeped, slightly saline; and 5 percent is included
small areas of a Pahranagat soil having a 2- to 4-inch
surface layer of peat.

Pahranagat silt loam is a dark-colored soil that lies
in shallow depressions, where the water table is at or
very near the surface. This soil is slightly affected by
salts in the upper 4 to 6 inches. In some places below a
depth of 18 inches, there are several layers of muck 2
to 6 inches thick.

Ash Springs silt loam, a light-colored soil that is
slightly saline, occurs in slightly higher terracelike areas.
Here, the water table is within 10 to 14 inches of the
surface. In some places the soil contains strata of muck,
1 to 4 inches thick, below a depth of 36 inches. A repre-
sentative profile of an Ash Springs soil can be found
on page 13.

The soils of this complex are in meadow that is grazed
by livestock and is used as habitat by migratory wild-
life. They are too wet for cultivation. (Capability unit
Vw-2, irrigated) .

Pahranagat-Ash Springs variant complex (Ph).—This
complex is on the nearly level flood plain of the Pahran-
agat Valley, in the northern half of the Crystal Spring
watershed. The surface is slightly undulating, and the
general pattern is one of shallow swales and slightly
higher terracelike areas.

About 55 percent of the complex is Pahranagat silt
loam, slightly saline; 40 percent is Ash Springs silty
clay loam, heavy subsoil variant, slightly saline; and 5
percent is inclusions, mainly small arveas of strongly
saline Ash Springs soils that cannot be Irrvigated from
existing ditches.

Pahranagat silt loam is dark colored and occurs in
low, concave positions. Ash Springs silty clay loam,
heavy subsoil variant, is light colored, occupies slightly
higher positions, and has a high content of clay below
the A horizon. Both soils are poorly drained. The Ash
Springs soil is further described on page 13.

The soils of this complex are in meadow that provides
grazing for livestock and habitat for wildlife. Both soils
are suited to crops that are tolerant of excess water and
salts, but they need to be leveled for efficient use of irri-
gation water. (Pahranagat soil: capability unit ITIw-
69P, irrigated; Ash Springs soil: capability unit IVw-
369P, irrigated)

Pahranagat-Ash Springs variant complex, drained
{Pk).—This complex is on the nearly level flood plain of
Pahranagat Valley, in the northern part of the Crystal
Spring watershed. It consists of many shallow swales
and slightly higher ridgelike areas. Here, the irrigation
ditches are lined to reduce seepage, and consequently the
water table is lowered to a depth of 3 to 5 feet.

About 55 percent of the complex is Pahranagat silt
loam, drained, slightly saline; 40 percent is Ash §prings
silt loam, heavy subsoil variant, somewhat poorly
drained, slightly saline; and 5 percent is small included
areas of other soils.

Pahranagat silt loam is a dark-colored soil that occu-
pies low-lying areas. Ash Springs silt loam, heavy sub-
soil variant, 1s light colored and occurs in slightly raised
areas. The Ash §prings soil is very strongly alkaline in
the A horizon, is clayey below the A horizon, and gen-
erally has a fluctuating water table at a depth of 3 to 5
feet. A representative profile of an Ash Springs soil,
heavy subsoil variant, is described on page 14.

The inclusions are mainly a strongly saline Ash
Springs soil, heavy subsoil variant, that occupies high
spots and cannot be irrigated, and areas of poorly
drained Pahranagat silt loam in potholes.

The soils of this complex are covered with meadow
plants that ave used for grazing and furnish habitat for
wildlife. The soils are suitable for cropping, but they
can be irrigated more efficiently if they are leveled.
(Pahranagat soil: capability unit ITw-69, 1rrigated; Ash
Springs soil : capability unit I1Iw-69P, irrigated) '

Pahroc Series

In the Pahroc series are very gravelly, medium-
textured soils that contain a hardpan cemented with
silica and lime. These soils developed in alluvium derived
from ignimbrite, dolomite, limestone, quartzite, sand-
stone, and shale. They are on dissected, gently sloping
to moderately sloping old alluvial fans in Pahranagat
Valley.

Representative profile of a Pahroc soil, located north-
west of Hiko near the road to Coal Valley, approximately
0.4 mile west of State Highway 38 and about 30 feet
south of the Coal Valley road, in an unsurveyed town-
ship:

A1—0 to 214 inches, light-gray (10YR 7/2) gravelly loam,
grayish brown (10YR 5/2) when moist; weak, thick,
platy structure; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
no roots; many fine and medium vesicular pores;
contains 30 percent gravel; violently effervescent;
pH 8.6; abrupt, smooth boundary.

C1—2% to 6 inches, very pale brown (10YR 7/3) gravelly
loam (30 to 35 percent gravel), brown (10YR 5/3)
when moist; massive; soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
plentiful fine roots; many very fine to fine pores;
violently effervescent; pebbles have stalactitelike
coatings of lime on under side; pH 8.6; clear, wavy
boundary.

C2ca—=6 to 12 inches, very pale brown (10YR 8/3) very grav-
elly loam, brown (10YR 5/3) when moist; massive;
hard when dry, friable when moist, slightly sticky
and nonplastic when wet; few fine and very fine
roots; many very fine and fine interstitial pores;
contains 50 percent gravel; violently effervescent;
pH 8.5; abrupt, slightly wavy boundary.
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Cdsicam—12 to 32 inches, white (10YR 8/1), indurated, very
gravelly silica-lime cemented hardpan, light gray
(10YR 7/2) when moist; massive; no roots; very
few, very fine pores; the upper part of the horizon
has a laminar surface that is very dense and.con-
taing no visible pores; no roots; violently efferves-
cent; pIT 8.6; gradual, wavy boundary.

ITC5ca—32 to GO inches -+, white (10YR 8/2), marly and
weakly lime-cemented very gravelly coarse sandy
loam, pale brown (10YR 6/3) when moist; massive;
slightly hard or hard when dry, firm and loose when
moist, nonsticky and nonplastic when wet; no roots;
many very fine and fine and few medium interstitial
pores:; contains several thin (less than 2 inches
thick) continuous laminar strata that are extremely
hard and extremely firm; violently effervescent; lime
coatings on practically all pebbles; pH 8.4.

Coarse fragments, consisting mainly of pebbles but
partly of stones and cobblestones, cover at least 65 per-
cent of the soil surface and form a gravelly erosion
pavement. The fragments are chiefly dolomite and lime-
stone. They have a thin desert varnish on exposed parts,
and there are pendants or stalactites of calcium carbonate
on the lower side. In the A1l horizon, vesicular porosity
is strongly developed. Above the hardpan the texture is
dominantly gravelly loam or very gravelly loam and the
gravel content ranges from 30 to 60 percent. Cobble-
stones ave present but are not common. The hardpan
begins at a depth ranging from 10 to 20 inches and has
a thickness ranging from 18 to 36 inches. Below the
hardpan the content of gravel is at least 70 percent. The
reaction ranges from moderately alkaline to very strongly
alkaline.

These soils are well drained and have medium run-
off. They ave very slowly permeable, have very low
available water capacity, are low in natural fertility,
and have a shallow root zone. The hazard of erosion is
moderate.

Pahroc gravelly loam, 2 to 8 percent slopes (PIC).—
This extensive soil lies on gently sloping and moderately
sloping alluvial fans northwest of Crystal Spring and
Hiko Spring in Pahranagat Valley. The vegetation is
mainly blackbrush, but there are small amounts of
Mormon-tea, dahlia, galleta, and bush muhly.

Included with this soil are very gravelly areas that
have a gravel content of 50 to 60 percent in the A horizon.
Also included are very gravelly Carrizo soils in narrow
drainageways, and very steep escarpments adjacent to
the drainageways. These inclusions cover about 20 per-
cent of the total acreage.

This soil is in range, but its use for grazing is limited.
It is not suitable for cultivation or for irrigation, because
the root zone is shallow and the available water capacity
is very low. (Capability unit VIIs-8, dryland)

Papoose Series

The Papoose series consists of mioderately coarse tex-
tured and moderately fine textured soils that developed
in alluvium derived mainly from tuff, basalt, and ande-
site and, to a small extent, from limestone and quartzite.
These soils are on nearly level and gently sloping alluvial
fans in Penoyer Valley.

Representative profile of a Papoose soil, located about
1,150 feet west and 630 feet north of the southeast
corner of section 32, T. 4 S., R. 55 E.:

Al1—0 to 3 inches, very pale brown (10YR 7/3) sandy loam,
dark yellowish brown (10YR 4/4) when moist;
weak, medium, platy structure; soft when dry, very
friable when moist, nonsticky and nonplastic when
wet; few fine and medium roots; many fine and
medium vesicular pores; slight effervescence; pH
8.5 ; abrupt, smooth boundary.

B1—3 to 7 inches, light brownish-gray (10YR 6.5/2) light
sandy eclay loam (very pale brown (10YR 7/3)
crushed), brown (10YR 5/3) when moist; weak,
coarse, subangular blocky structure; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine and medium
roots; many very fine and fine interstitial pores;
slight effervescence; pH 8.5; clear, wavy boundary.

B2t—T to 16 inches, pale-brown (10YR 6/3) light sandy clay
loam, yellowish brown (10YR 5/4) when moist;
moderate, medium and coarse, subangular blocky
structure; slightly hard when dry, friable when
moist, slightly sticky and plastic when wet; plenti-
ful very fine and fine roots; many very fine and fine
tubular pores; many thin clay films in pores and on
ped faces; strong effervescence; pH 8.5; clear, wavy
boundary.

C1—16 to 26 inches, light-brown (7.5YR 6.5/4) fine sandy
loam (10 percent fine gravel), brown (7.5YR 5/4)
when moist; weak, medium and fine, granular struc-
ture; soft when dry, very friable when moist, non-
sticky and slightly plastic when wet; plentiful very
fine and fine roots; common very fine and fine tubu-
lar pores; strong effervescence; common, fine, promi-
nent segregations of white (10YR 8/2) lime; pH
8.5 clear, smooth boundary.

ITC2—2G to 33 inches, light-brown (7.5YR 6/4) gravelly
Joamy sand (25 percent fine gravel), brown (7.5YR
5/4) when moist; massive; soft when dry, very fri-
able when moist, nonsticky and nonplastic when wet;
plentiful very fine roots; very porous; slight effer-
vescence; pH 8.5; abrupt, smooth houndary.

TTIC3—33 to 60 inches -, light-brown (7.5YR 6/4) very
gravelly coarse sand (60 percent fine gravel), brown
(7.5YR 5/4) when moist; single grain; loose when
dry or moist; very fine roots, plentiful in upper part,
few in lower part; very porous; generally slight ef-
fervescence but no effervescence in places; some
pebbles have a thin coating of lime on lower sides;
pH 8.2.

The A horizon has platy structure or is structureless
(massive). It has vesicular porosity throughout, except
where it is covered with sandy material deposited by
wind under shrubs. Here, the A horizon contains vestcular
pores only in the lower part. In the B and C1 horizons,
the texture is light sandy clay loam or heavy fine sandy
loam and the structure generally is subangular blocky
or prismatic. In places, however, the C1 horizon is struc-
tureless (massive). The depth to the gravelly, coarse-
textured IIC2 horizon ranges from 22 to 28 inches. The
depth to the ITIC3 horizon is 80 to more than 60 inches.
Unconformable, moderately fine textured material also
occurs in places below 36 inches. The reaction ranges
from mildly alkaline to very strongly alkaline. Some
areas arve slightly affected by excess salts and alkali.

The Papoose soils are well drained. Runoft is slow,
permeability is moderate or moderately slow, and the
available water capacity is low or moderate. Erosion is
a slight or moderate hazard.

Most areas of these soils are used to provide limited
grazing for livestock. A small area is used for cul-
tivated crops that are irrigated by pumping ground
water. A large acreage of Papoose soils is suitable for
cultivation if water can be made available for irrigation.

Papoose loamy fine sand, 0 to 2 percent slopes (PmA).—
This nearly level soil occurs in the windy trough south
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of State Route 25 in Penoyer Valley. Here, the surface
is covered with 4 to 6 inches of loamy fine sand laid down
by wind. Underlying the loamy fine sand is a layer of
sandy loam about 8 inches thick. In other respects the
profile is similar to the one described for the series. The
surface generally is smooth, but in some places wind-
blown material lies in drifts and hummocks 6 to 8 inches
high. Permeability is modervate, and the available water
capacity is low. Soil blowing is a moderate hazard. The
vegetation consists chiefly of winterfat, bud sagebrush,
and fourwing saltbush, and there is a small amount of
Indian ricegrass and galleta.

Small areas of Fang loamy fine sand are included, but
they make up less than 10 percent of the total acreage.

This soil is used for range and as habitat for upland
wildlife. It is suitable for developing as irrigated crop-
land. On range managed for cattle, the most important
plants are winterfat, fourwing saltbush, and Indian
ricegrass. (Capability unit ITIs-L, irrigated; VIIs—4,
dryland)

Papoose sandy loam, 0 to 2 percent slopes {PnA).—
This nearly level soil occupies a few large alluvial fans
sonth of State Route 25 in Penoyer Valley. It-is mod-
erately permeable, has low available water capacity, and
is slightly susceptible to erosion. The plant cover consists
mainly of winterfat, bud sagebrush, and fourwing salt-
bush, and there is a small amount of Indian ricegrass and
galleta.

Included with this soil, between the Penoyer Valley
playa and State Route 25, is a small area in which the
soil is loam to an average depth of 10 inches. Also in-
cluded are areas having a surface horizon of loamy fine
sand laid down by wind, and many areas of playalike
material 5 to 50 square feet in size. These inclusions make
up about 15 percent of the total acreage.

Most of this soil is used for limited livestock grazing
and as habitat for upland wildlife. A small area 1s used
for rrigated crops. All of the soil can be leveled and
cropped if water is made available, but frequent, light
irrigations are needed because the available water ca-
pacity is low. Winterfat, fourwing saltbush, and Indian
ricegrass are the most important plants on range man-
aged for cattle. (Capability unit IITs-4, irrigated;
VIIs—4, dryland)

Papoose sandy loam, 0 to 2 percent slopes, eroded
(PnA2).—This soil occurs in the vicinity of Sundown Well
and along the southern edge of the Playa in Penoyer
Valley. It occupies nearly level alluvial fans that are
dissected by many shallow drainage channels. It has
hummocky or undulating relief and is subject to blow-
ing and deposition by wind. In most places the profile
has been thinned by erosion, but otherwise it is similar
to the one deseribed as representative of the series. The
surface hovizon lacks the vesicular crust that is normal
for Papoose soils, and, because of wind action, it is loose
when dry or moist. In the B and upper C horizons, the
texture is heavy sandy loam. Permeability is moderate,
the erosion hazard is moderate, and the available water
capacity is low. Galleta, bud sagebrush, and shadscale
make up most of the plant cover, but winterfat also
occurs.

About 10 percent of the total acreage consists of small
included areas in which the surface horizon is sandy.

2065-477—68——4

This soil is used for range and as habitat for upland
wildlife. It is suitable for cropping under irrigation. To
control erosion in fields newly prepared for irrigation,
diversions may be needed to intercept runoff from higher
lying soils. On range managed for cattle, the most im-
portant plants are galleta, bud sagebrush, and winter-
fat. )(Ca.pability unit I1Ts4, irrigated; VIIs—4, dry-
land

Papoose sandy loam, 2 to 4 percent slopes (PnB).—This
soil lies on the lower part of a large, gently sloping al-
luvial fan near the southeastern rim of Penoyer Valley.
The fan is relatively smooth but is cut by a few drainage
channels 8 to 5 feet deep. On an average, the general
slope is about 3 percent. Permeability is moderate, the
avallable water capacity is low, and the hazard of erosion
is moderate. Winterfat and fourwing saltbush make up
most of the plant cover, and there is a small amount of
Indian ricegrass and bud sagebrush.

About 10 percent, of the total acreage consists of small
included areas in which the surface is gravelly.

This soil i1s used for range and as habitat for upland
wildlife. On range managed for cattle, the most valuable
plants are winterfat, fourwing saltbush, and Indian rice-
grass. The soil is suitable for developing as irrigated
cropland. (Capability unit IITe—4, irrigated; VIIs—4,
dryland)

Papoose sandy loam, slightly saline, 0 to 2 percent
slopes (PoA).—This soil occurs in two large areas in
Penoyer Valley. One area is south of State Route 25, and
the other is between that route and the Playa. The aver-
age slope is about 1 percent, and the surface generally is
smooth, but the lower of the two areas is dissected by many
drainage channels 2 to 3 feet deep. In the surface horizon
the soil is slightly affected by salts and is very strongly
alkaline. Below a depth of 36 inches, it consists of un-
conformable, moderately fine textured material that was
laid down in the bed of an ancient lake. Otherwise the
profile is similar to the one described for the series.
Permeability is moderately slow, the available water
capacity is moderate, and the erosion hazard is slight.
Graymolly, shadscale, and some galleta are dominant in
the plant cover.

Included with this soil are small areas of Papoose soils
that lack the moderately fine textured material below a
depth of 36 inches. Also included are areas of these soils
that are eroded, and areas that are free of salts in the
surface horizon. The inclusions make up about 10 percent
of the total acreage.

Range and habitat for upland wildlife are the uses
made of this soil. On range managed for cattle, the most
important plants are graymolly, shadscale, and galleta.
Cultivated crops can be grown under irrigation, and the
salt content can easily be reduced by irrigating properly.
(Capability unit 1Ts—4, irrigated; VIIs—4, dryland)

Peat

Peat (Pp) consists of calcareous, fibrous, organic soil
material that occupies nearly level basins close to Alko
and Lower Pahranagat Lake in the Pahranagat Area.
This material extends to a depth of about 60 inches and
contains thin lenses of silty mineral material. It is
slightly saline in some places and is free of salts in others.
The water table is at the surface most of the year. In



40

some areas the surface is covered with very pale brown
silt loam, as much as 4 inches thick, that washed from
higher soils. The vegetation is a thick stand of tules.

Peat is very poorly ‘drained. It has very slow runoff,
is moderately permeable, and has very high available
water capacity. Erosion is not a hazard, but oxidation
is likely in areas that are drained.

About 15 percent of the total acreage consists of an
included area of Peat that has been partially drained.
In this area a deep drainage ditch keeps the water table
at a depth of 20 to 36 inches. Consequently, the organic
material has shrunk in volume and is severely cracked.

Peat is used for limited grazing and as habitat for
migratory wildlife. Because it shrinks and cracks if
drained, it is not suitable for use as cropland. (Capa-
bility unit Vw-2, irrigated)

Penoyer Series

The Penoyer series consists of silty soils that developed
in alluvium from many kinds of rocks, including lime-
stone, basalt, tuff, and sandstone, and from older lacus-
trine sediments. These soils occupy smooth and very
gently concave, nearly level areas on flood plains, in
basins, and on toe slopes of alluvial fans in both the
Pahranagat and the Penoyer Valleys.

Representative profile of a Penoyer soil, located about
700 feet south and 200 feet east of the northwest corner
of section 8, T. 4 S., R. 62 E.:

A1—0 to 4 inches, pale-brown (10YR G/3) silt loam, brown
(10YR 4.5/3) when moist; moderate or weak, thick,
platy structure; hard when dry, friable when moist,
very slightly sticky and very slightly plastic when
wet; very few fine and medium roots; common very
fine and fine vesicular pores; strongly effervescent;
pIH 8.8; gradual, smooth boundary.

Cl—4 to 17 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 4.5/3) when moist; massive (structureless) ;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few very fine,
fine, and medium roots; common fine and medium
vesicular pores; strongly effervescent; pI 8.8; grad-
ual, smooth boundary.

C2—17 to 41 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 4.5/3) when moist; massive; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few very fine, fine, and
medium roots; common fine and medinm vesicular
pores, and few fine tubular pores; strongly effer-
vescent; pH 8.8; clear, smooth boundary.

C3—41 to 60 inches -}, pale-brown (10YR 6/3) silt loam,
brown (10YR 4.5/3) when moist; weak, thick, platy
structure but nearly massive in places; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine and very fine
roots; few fine and very fine tubular pores; strongly
effervescent ; pIl 8.8.

The texture in the profile is dominantly silt loam, but
in some places there are strata of very fine sandy loam,
loam, fine sandy loam, or silty clay loam. In undisturbed
areas a moderately to strongly developed vesicular crust
i1s common and vesicular pores occur throughout most of
the profile. The reaction ranges from moderately alkaline
to very strongly alkaline. Some areas are shightly or
moderately affected by excess salts and alkali, and in
these areas the alkalinity is strongest.

These soils are well drained, have very slow runoff,
and have high available water capacity. Permeability
is slow in undisturbed areas but is moderately slow in
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cultivated fields. Natural fertility is high, and the root
zone is very deep. Soil blowing is a moderate hazard,
especially in fields where the surface is left unprotected.
Some areas are subject to occasional overflow.

The Penoyer soils generally are in range, but they
produce little forage for livestock. They also are used
as habitat for upland wildlife. A few small areas are
cropped under irrigation. The soils are well suited to
irrigated crops, and favorable yields can be expected.

Penoyer loam, moderately saline-alkali (Pr).—This
soil occupies a large area on the eastern side of the playa
in Penoyer Valley. It lies on the nearly level toe slopes
of an alluvial fan, where its surface is somewhat undulat-
ing because of converging drainage channels. The upper
part of this soil is 8 to 14 inches of loam that is mod-
erately affected by salts and alkali, but in other respects
the profile is similar to the one described for the series.
This 8- to 14-inch layer is very strongly alkaline. Four-
wing saltbush, greasewood, and graymolly make up the
plant cover.

Included with this soil are small areas that are slightly
or strongly affected by salts and alkali. Also included,
along the lower edge of the alluvial fan, are small basins
that resemble playas. These inclusions cover about 10
percent of the total acreage.

This soil is in range that provides limited grazing for
livestock and habitat for upland wildlife. On range man-
aged for cattle, the most important plants are graymolly
and fourwing saltbush. The soil can be reclaimed, leveled,
and irrigated if water is made available. After most of
the salts and alkali have been removed, all crops suited
to the climate can be grown. (Capability unit I-1, ir-
rigated; VIIs-6, dryland)

Penoyer loam, slightly saline-alkali (Ps)—This soil
occurs on smooth, nearly level, converging alluvial fans
on the eastern side of the Penoyer Valley playa. Slopes
are smooth and average about 1 percent. The upper part
of the soil, to a depth of 6 to 14 inches, consists of loam
that is slightly affected by salts and alkali but is very
strongly- alkaline. Otherwise, the profile is similar to the
one described for the series. The concentration of salts
and alkali generally is moderate below a depth of 18
inches, but in some places it is strong at a depth exceed-
ing 48 inches. Fourwing saltbush, greasewood, and gray-
molly are the principal plants.

Included with this soil are areas in which the surface
horizon is silt loam that is slightly saline-alkali. Also
included are areas that are free of salts and alkali. These
inclusions make up about 10 percent of the total acreage.

This soil is used for range and as habitat for upland
wildlife. It is suitable for use as irrigated cropland, but
the content of salts and alkali must be reduced before all
crops suited to the climate can be grown. On range
managed for cattle, the most important plants are gray-
molly and fourwing saltbush. (Capability unit I-1, ir-
rigated; VIIs-6, dryland)

Penoyer silt loam (Pt).—This soil is on the smooth,
nearly level flood plain north of Hiko Spring in
Pahranagat Valley. Here, the average slope is about 1
percent. Winterfat forms most of the plant cover and
grows in dense stands, but there is some galleta and
Indian ricegrass.

About 5 percent of the total acreage consists of small
included areas, or pockets, that were covered with 2 to
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9 inches of moderately coarse textured material during
flash floods. These inclusions lie along the upper edge
of areas mapped as this soil.

Range, irrigated cropland, and habitat for upland
wildlife are the major uses of this soil. On range man-
aged for cattle, the most valuable plants are winterfat
and Indian ricegrass. In fields where the water is avail-
able, the soil can be prepared and used for irrigated
. ;:1'0135;. (Capability uwmit I-1, irrigated; VIIe-K, dry-
an

Penoyer silt loam, slightly saline-alkali (Py).—This
extensive soil occupies a smooth, nearly level flood plain
near Shadow Well in Penoyer Valley. %n most places the
slope is 1 percent or less. The soil has a profile that is
similar to the one described as representative of the series,
but it is slightly aftected by salts and alkali in the upper-
most 7 to 15 inches, a layer that is strongly alkaline. The
soil is flooded periodically in summer when thunder-
storms of high intensity produce heavy runoff. On the
average, flooding occurs about 1 year in 10. In some areas,
however, there may be runoff as often as several times
a year, though it causes little damage. The vegetation
consists of fourwing saltbush, greasewood, and some
graymolly.

Included with this soil are eroded spots; small areas
in which the A horizon is slightly saline-alkali fine sandy
loam; and, near the upper e?lge of areas mapped as this
soil, some gravelly spots. These inclusions make up about
5 percent of the total acreage.

This soil is in range that is used for limited grazing
and as habitat for upland wildlife. Producing irrigated
crops is feasible if the soil is leveled and permeability is
increased, but dikes are needed to protect cropland from
damage by overflow. Graymolly and fourwing saltbush
are the most important plants on range managed for
]catt{()e. (Capability unit ITw-F, irrigated; VIIs-6, dry-
and

Pintwater Series

The Pintwater series consists of very stony, moderately
coarse textured soils that formed in material weathered
in place from ignimbrite. These soils are on smooth to
somewhat undulating, sloping to very steep hills and
ridges in the Pahranagat Area.

Representative proﬁle of a Pintwater soil, located
about 800 feet east and 700 feet south of the west quarter
corner of section 2, T. 8 S., R. 61 E.:

Al11—0 to 1 inch, light brownish-gray (10YR 6/2) gravelly
fine sandy loam, dark grayish brown (10YR 4/2)
when moist; contains considerable mica, sanadine,
and clear quartz crystals; massive; soft when dry,
very friable when moist, nonsticky and nonplastic
when wet; practically devoid of plant roots; many
very fine and fine interstitial pores; slightly to
strongly effervescent; pH 8.5; abrupt, smooth bound-
ary.

A12—1 to 4 inches, pale-brown (10YR 6/3, gravelly mica-
ceous sandy loam, dark grayish brown (10YR 4/2)
when moist; weak, thick, platy structure; slightly
hard when dry, very friable when moist, nonsticky
and nonplastic when wet; few fine and very fine
roots; many fine and medium vesicular pores;
strongly effervescent; pH 8.7; clear, smooth bound-
ary.

Clca—4 to 20 inches, very pale brown (10YR 7/3), very
stony, slightly micaceous fine sandy loam, brown
(10YR 5/3) when moist; massive; soft when dry,

very friable when moist, nonsticky and nonplastic
when wet; abundant fine and very fine roots; many
very fine and fine interstitial pores; violently effer-
vescent; few to common, fine flecks of segregated
lime, and limy stalactites on under side of pebbles;
pH 8.5; clear, wavy boundary.

R—20 inches 4-, white (10YR 8/2), lime-coated, fragmental
ignimbrite, brown (10YR 5/3) when moist; lime
coatings in fractures and on the under side of loose
rock fragments, commonly as stalactites.

The depth to bedrock ranges from 10 to 20 inches. If
material from all the horizons is mixed, coarse frag-
ments generally make up 60 to 80 percent of the mix-
ture, and most of them are stones or cobblestones. From
30 to 60 percent of the surface is covered with coarse
fragments, mostly pebbles or cobblestones. The texture
throughout the profile is fine sandy loam or sandy loam.
Except in places where sandy material has accumulated
on the surface through wind action, the uppermost 1-
to 4-inch layer has moderately developed vesicular
porosity. A considerable amount of segregated lime
coats the undersides of stones, cobblestones, and pebbles
just above bedrock. The reaction is moderately alkaline or
strongly alkaline throughout.

Drainage generally is good in these soils, but it is
somewhat excessive in very steep areas. Runoff is medium
or rapid, depending on slope. %ermeabﬂity is moderate,
natural fertility is low, and the available water capac-
ity is very low. The soils have a shallow root zone. They
are moderately or highly susceptible to erosion.

Pintwater rocky sandy loam, 12 to 45 percent slopes
(PvE).—This extensive mapping unit lies mostly south of
Ash Springs in Pahranagat Valley. In many places it is
adjacent to the flood plain. The unit consists mainly of
very stony, moderately coarse textured Pintwater soil
and outcrops of ignimbrite rock. The soil has a profile
similar to the one described for the series, and the out-
crops are made up of many small and several large,
almost vertical, irregularly shaped masses of ignimbrite.
About 10 percent of the total acreage is occupied by
areas in which rock crops out. The vegetation is mostly
shadscale and Mormon-tea, and there is some galleta
and annual fescue.

Included in areas mapped as this unit are many narrow
drainage channels in which there are gravelly and cobbly
soils that are similar to Carrizo soils. These inclusions
cover about 5 percent of the total acreage.

The soil in this unit is in range, but its use by live-
stock is limited. It is not suitable for use as cropland,
because it is too steep and too rocky. On range managed
for cattle, the most important plants are galleta and
shadscale. (Capability unit VIIs-7, dryland)

Playa

This land type consists of silty clay that lies as flat
deposits on the undrained floor of the Penoyer Valley.
The silty clay was derived from 'various kinds of rock.
Tt extends to a depth of 8 or 9 feet and is underlain by
fine sand, as can be seen in wells dug by hand in this
material. It is very pale brown or light yellowish brown,
is very strongly alkaline, and, in the upper few inches,
is strongly saline-alkali. The concentration of salts and
alkali decreases with increasing depth.

In years of abnormally heavy rainfall, or during rain-
storms of high intensity in summer, water gathers in
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the Playa and then is evaporated. Drainage is poor,
permeability is very slow, and there is little or no erosion
hazard.

This land type is essentially bare, and no use is made
of it.

In the Penoyer survey area, Playa was mapped only
in a Clay dune land-Playa association and in a Kawich-
Playa complex, These mapping units are described under
the heading “Clay Dune Land-Playa Association” and
“Kawich Series.”

Puddle Series

Soils of the Puddle series are affected by excess salts
and alkali. They developed in alluvium underlain by
material that apparently made up the shoreline of a pre-
historic lake. The alluvium and the lake-laid material
were derived from various kinds of rock, including tuff,
limestone, dolomite, quartzite, shale, sandstone, and cal-
careous siltstone. These soils are on generally smooth,
nearly level margins of alluvial fans in Penoyer Valley.

Representative profile of a Puddle soil, located about
1,050 feet north and 250 feet west of the east quarter
corner of section 20, T. 2 S., R. 56 E.:

Al1—0 to 2 inches, light-gray (10YR 7/2) fine sandy loam,
brown (10YR 5/3) when moist; weak, medium, platy
structure; soft when dry, very friable when moist,
nonsticky and nonplastic when wet; few very fine
roots; many very fine and fine vesicular pores;
strongly effervescent, with a few lime nodules; pH
8.7; abrupt, smooth boundary.

C1—2 to 7 inches, similar to Al horizon in color and texture;
structureless (massive) ; slightly hard when dry, very
friable when moist, nonsticky and nonplastic when
wet; plentiful very fine and fine roots; many very
fine and fine tubular pores; strongly effervescent,
with a few lime nodules; pH 8.7; abrupt, wavy
boundary.

C2—7 to 13 inches, light fine sandy loam similar to Al hori-
zon in color; massive; soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
many very fine and fine roots; many micro and very
fine interstitial pores; strongly effervescent, with a
few lime nodules; pH 8.0; abrupt, wavy boundary.

I1C3ca—13 to 22 inches, very fine sandy loam similar to the
A1l horizon in color; weak, medium, prismatic struc-
ture; very hard when dry, firm when moist, slightly
sticky and slightly plastic when wet; abundant very
fine and fine roots, mostly between peds; common
very fine and fine tubular pores; violently efferves-
cent, with many flecks and mottles of white (10YR
8/1) lime on ped faces; a few lime nodules; pH 8.0;
clear, wavy boundary.

IIC4ca—22 to 35 inches, light-gray (2.5Y 7/2) silt loam, gray-
ish brown (25Y 5/2) when moist; weak, coarse,
prismatic structure; hard when dry, firm when moist,
nonsticky and slightly plastic when wet; plentiful
very fine and fine roots in and between peds; com-
mon very fine and fine tubular pores; violently ef-
fervescent; common lime nodules 1 to 3 inches long;
pH 8.9; clear, wavy boundary.

TIC5—35 to 60 inches -, light-gray (2.5Y 7/2) silt loam,
light brownish gray (2.5Y 6/2) when moist; few fine
veins of white lime and common to many, medium
and coarse, brown (7.5YR 5/4) and (10YR 5/3) and
reddish-brown (5YR 4/4) iron mottlings; weak, very
coarse, prismatic structure; hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; plentiful very fine and fine roots, mostly be-
tween peds; a few roots in peds; common very fine
and fine tubular pores; strongly effervescent; con-
tains few, comparatively long, slender lime nodules;
pH 8.7.

SURVEY

Scattered on the surface are many lime nodules that
appear to have formed in root channels. Most of these
nodules range from 14 to 34 inch in diameter and from
1 to 3 inches in length. Many of them are round or have
rounded bulges or nubbins with somewhat pointed
protuberances.

In the IIC horizon of Puddle soils, the texture is very
fine sandy loam, silt loam, and loam. Tron mottles occur
in any horizon between the depths of 20 and 40 inches,
and in places there are mottles and nodules of lime below
a depth of 20 inches. Above the IIC horizon, the reaction
is strongly alkaline or very strongly alkaline.

These soils now are well drained, but they were more
poorly drained when the old lake existed. As the lake
water evaporated, the water table was lowered to its
present level, which is estimated to be more than 25
feet below the soil surface. Runoff is very slow on these
soils, permeability is moderately slow, and the root zone
is very deep. Natural fertility and the available water
capacity are high. The erosion hazard is slight.

Puddle fine sandy loam (Pw).—This soil occupies long
terraces that apparently formed the shoreline of an
ancient lake on the floor of the Penoyer Valley. The sur-
face is smooth and has an average slope of about 1 per-
cent. Shadscale, littleleaf horsebrush, and fourwing salt-
bush are the principal plants, and there is some galleta
and winterfat.

Included with this soil are a few, low, sandy hum-
mocks and 1idges built up by wind. Some of these are
as much as 10 inches high. Also included, in a few shallow
drainage channels, are small areas of Fang sandy loam,
0 to 2 percent slopes. These inclusions cover about 5
percent of the total acreage.

This soil is in range that provides limited grazing
for livestock and habitat for upland wildlife. It can be
developed as cropland if water is made available for
irrigation. On range managed for cattle, the most im-
portant plants are winterfat, Indian ricegrass, and gal-
leta. (Capability unit IIs-6, irrigated; VIIs-6, dryland)

Rock Land

Rock land (R) is extensive throughout the mountainous
areas adjacent to Pahranagat Valley and Penoyer Valley.
It consists of very shallow soil material and large out-
crops of rock. Some of the rocks are igneous, either
basic or acidic, and others are sedimentary. Slopes
range from moderate in areas of tilted sedimentary rock
to very steep in areas of nearly vertical bluffs. Little or
no vegetation grows on this land.

Rock land 1is used as watershed areas, recreational
areas, and habitat for wildlife. (Capability unit VIITs-7,
dryland)

Seaman Series

In the Seaman series are moderately coarse textured
soils that developed in alluvium from varvious kinds of
rocks, including ignimbrite and limestone, and from
sandy lake sediments of the Tertiary geologic period.
These soils occur in Pahranagat Valley. They occupy
smooth or slightly convex, nearly level and gently slop-
ing lower margins of alluvial fans, where the fans merge
with flood plains.
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Representative profile of a Seaman soil, located about
300 feet east and 800 feet north of the southwest corner
of section 20, T. 5 S., R. 61 E.:

A1—0 to 4 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) when moist;
structurelss (massive) ; soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
abundant fine and very fine roots; many fine and
very fine interstitial pores; many glass shards, par-
ticularly on the soil surface; strongly effervescent;
pH 8.6; clear, smooth boundary.

C1l—4 to 14 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) when moist;
massive:; soft when dry, very friable when moist,
nonsticky and nonplastic when wet; plentiful fine
and very fine roots; many fine and very fine inter-
stitial pores; containg many glass shards; strongly
effervescent; pH 8.6; clear, smooth boundary.

C3—14 to 24 inches, light-gray (10YR 7/2) fine sandy loam,
dark brown (10YR 4/3) when moist; massive; soft
when dry, very friable when moist, nonsticky and
nonplastic when wet; plentiful fine and very fine
roots; many fine and very fine interstitial pores;
contains many glass shards; strongly effervescent;
pH 8.6; clear, smooth boundary.

C4—24 to 60 inches, light-gray (10YR 7/2) heavy fine sandy
loam stratified with thin lenses of gravelly sandy
loam, dark brown (10YR 4/3) when moist; massive;
soft when dry, very friable when moist, nonsticky
and nonplastic when wet; few fine roots; many in-
terstitial pores of various sizes; strongly efferves-
cent; pH 8.6.

In some places the profile includes strata of coarse
sandy loam. Thin strata of loamy sand or loamy fine
sand may also be included. Gravel may occur in any
horizon and malke np as much as 40 percent of the vol-
ume. In some areas that arve nearly as low as the flood
plain, seepage from canals and excessive losses of ir-
rigation water keep the water table high. In these areas
the water table fluctuates between the depths of 36 and
72 inches most of the year, but it is highest in winter. In
some areas the profile shows segregated lime in seams and
in coatings on pebbles below a depth of 20 inches. In
some areas the soils are slightly or strongly affected by
soluble salts. The reaction is moderately alkaline or
strongly alkaline.

The Seaman soils are well drained and have very
slow runoff, moderately rapid permeability, and mod-
erate available water capacity. Their natural fertility is
moderate, and their root zone is very deep. Soil blow-
ing is a slight or moderate hazard, depending on texture
of the A horizon and position of the soil.

Most areas of Seaman soils are used for limited live-
stock grazing and as habitat for upland wildlife. A small
acreage is used for irrigated crops. If additional water
were made available, the soils could be cultivated to all
crops suited to the climate.

Seaman fine sandy loam, hummocky, 0 to 2 percent
slopes (SaA].—This soil is on nearly level alluvial fans in
the vicinity of Lower Pahranagat Lake. Its surface is
broken by old meandering channels into many hummocks
12 to 86 inches high. IExcept that the upper part of the
soil is 9 to 15 inches of slightly saline fine sandy loam,
the profile is similar to the representative one described.
Erosion is a moderate hazard. The vegetation consists of
quailbush, fourwing saltbush, and rubber rabbitbrush.

Included with this soil are small areas of Seaman
sandy loam, 0 to 2 percent slopes, and Seaman loamy fine

sand, 0 to 2 percent slopes. These inclusions make up
about 10 percent, of the total acreage.

This soil is used for range and as habitat for upland
wildlife. All the acreage is suitable for cropping under
irrigation. The slight salinity can easily be corrected
by irrigating properly. Diversion channels and structures
are needed to keep floodwater from damaging newly
developed fields. On range managed for cattle, the most
important plants are fourwing saltbush and quailbush.
(Capability unit ITs-4, irrigated; VIIs—4, dryland)

Seaman loamy fine sand, 0 to 2 percent slopes (SbA).—
This soil occupies three small areas on nearly level al-
luvial fans in the central Ash Springs watershed. Here,
it has an average slope of about 1 percent. The upper
part of the soil is loamy fine sand 8 to 14 inches thick,
but in other respects the profile is similar to the one
described for the series. Creosotebush and white bur-
sage make up most of the plant cover, along with some
shadscale, white burrobrush, and galleta.

Included is a small avea south of Alamo in which the
soil is slightly affected by salts. These could be easily
removed through irrigation. If that soil' were reclaimed,
it would be used and managed in much the same way as
this soil. Also included are small isolated pockets where
the surface horizon is sandy loam. These inclusions ac-
count for about 20 percent of the total acreage.

Part of this soil is in range that furnishes limited
grazing for livestock and habitat for upland wildlife.
The rest is used for cultivated crops under irrigation.
All the acreage is suited to irrigated crops. On range
managed for cattle, shadscale and galleta are the most
important plants. (Capability umt IIs-L, irrigated;
VilIs—4, dryland)

Seaman sandy loam, 0 to 2 percent slopes (ScA).—This
extensive soil occurs on many small alluvial fans on both
sides of Pahranagat Valley from Hiko Lake to Lower
Pahranagat Lake. It has a slightly convex surface and
an average slope of about 1 percent. The risk of erosion
is slight. Creosotebush and white bur-sage make up most
of the vegetation, and there are some shadscale and white
burrobrush.

Included with this soil, near the lower edge of alluvial
fans, are small areas that are slightly affected by salts.
Also included, at the upper edge of the fans, are isolated
gravelly spots. These inclusions cover about 10 percent
of the total acreage. ,

Most of this soil is used to provide limited grazing
for livestock and habitat for upland wildlife. About a
third of the acreage is cropped under irrigation. All of
it is suitable for cultivation if water is made available.
On range managed for cattle, the most important plants
are shadscale and galleta. (Capability unit ITs—4, ir-
rigated ; VIIs—4, dryland)

Seaman sandy loam, 2 to 4 percent slopes (ScB}.—This
soil lies on many small alluvial fans between Alamo and
Hiko Spring in Pahranagat Valley. The average slope 1s
about 3 percent, and the hazard of erosion is slight. The
vegetation is mainly creosotebush and white bur-sage,
together with some shadscale, white burrobrush, and
galleta:

Included with this soil, near Brownie Springs, is an
area. of Seaman gravelly sandy loam that has slopes of
2 to 4 percent and makes up about 20 percent of the total



44 SOIL SURVEY

acreage. It is used and managed in about the same way
as Seaman sandy loam, 2 to 4 percent slopes.

Most of this soil is in range that provides limited graz-
ing for livestock and habitat for upland wildlife. On
about a third of the acreage, where water is now avail-
able, cultivated crops are grown. A large acreage could
be leveled and irrigated if water could be obtained, but
many dryland areas are so small or so irregularly shaped
that they would be difficult to bring into existing ir-
rigated fields. On range managed for cattle, the most
important plants are shadscale and galleta. (Capability
unit ITe-1, irrigated; VIIs—4, dryland)

Seaman sandy loam, water table, slightly saline, 0 to
2 percent slopes (SdA).—This soil occurs in many places
south of Crystal Spring on the lower parts of small
alluvial fans. In these places it is influenced by ground
water from adjoining wet soils on the flood plain. Con-
sequently, drainage 1s somewhat poor. The water table
fluctuates between the depths of 36 and 72 inches most of
the year. In addition, the soil is slightly affected by salts
in the upper 6 to 9 inches. Erosion is a slight hazard.
The vegetation consists mainly of rubber rabbitbrush,
quailbush, and fourwing saltbush.

Included are small areas, slightly higher than areas of
this soil, that ave strongly affected by salts in the sur-
face horizon. Also included, along the lower edge of
alluvial fans, are small areas of Pahranagat soils. These
inelusions make up about 15 percent of the total acreage.

This soil is used mostly as range and as habitat for
upland wildlife. Limited grazing is obtained in areas
used as range. If these areas are managed for cattle, the
most important plants are four-wing saltbush and quail-
bush. Under irmgation, all the acreage is suited to cul-
tivated crops, butl leveling is needed to prepare the soil
for 11;se. (Capability unit ITw-2, irrigated; VIIw-6, dry-
land

Seaman sandy loam, water table, strongly saline, 0 to
2 percent slopes (SeA).——This soil 1s on several alluvial
fans south of Hiko, where ground water from adjacent
soils on the flood plain seeps into the lower horizons.
As a result, drainage is somewhat poor. The water table
fluctuates between the depths of 86 and 72 inches most
of the year, but it is highest in winter. The upper part of
the soil, to a depth of 4 to 9 inches, is strongly affected
by salts. Except after a heavy rain, the surface 1s covered
with a crust of white salt. Iirosion is a slight hazard.
Quailbush, four-wing saltbush, and rubber rabbitbrush
are the principal plants.

Included with this soil, along the lower edge of al-
luvial fans, are small areas of Lahontan fine sandy loam,
water table variant. These inclusions make up about 10
percent of the total acreage.

This soil is used to a limited extent as range, and it
provides habitat for upland wildlife. All the acreage is
suited to cultivated crops, though some leveling is needed
to prepare fields for irrigation. On range used by cattle,
the most important plants are four-wing saltbush and
quailbush. (Capability unit ITw-2, irrigated; VIIw-6,
dryland)

Sierocliff Series

The Sierocliff series consists of very gravelly, mod-
erately coarse textured soils that have a hardpan in-

durated with lime. These soils lie on moderately sloping
to strongly sloping alluvial fans in Penoyer Valley. They
developed in gravelly alluvium derived mainly from
limestone, dolomite, and quartzite but partly from sand-
stone and shale.

Representative profile of a Sievocliff soil, located about
525 feet nmorth and 200 feet west of the east quarter
corner of section 23, T. 1 N, R. 56 E.:

A1—0 to 3 inches, light brownish-gray (10YR 6/2) extremely
stony fine sandy loam (25 percent stones), dark
grayish brown (10YR 4/2) when moist; weak, thick,
platy structure; slightly hard when dry, friable when
moist, slightly sticky and slightly plastic when wet;
few fine and very fine roots; many fine and very fine
and a few medium interstitial pores; strongly ef-
fervescent; pH 8.6; abrupt, smooth boundary.

C1—3 to 8 inches, very pale brown (10YR 7/3) gravelly loam,
dark brown (10YR 4/3) when moist; weak, fine,
granular structure; slightly hard when dry, friable
when moist, slightly sticky and slightly plastic when
wet; few medium roots, and abundant fine and very
fine roots; few very fine and many fine interstitial
pores; violently effervescent; pH 8.6; clear, wavy
boundary.

C2—8 to 15 inches, light-gray (10YR 7/2) very gravelly fine
sandy loam (75 percent gravel), brown (10YR 5/3)
when moist; massive; soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
abundant very fine and fine roots; many very fine
and fine interstitial pores; violently effervescent; pH
8.7; clear, wavy boundary.

C3ca—15 to 22 inches, white (10YR 8/2) very gravelly fine
sandy loam (75 percent gravel), light brownish gray
(10YR 6/2) when moist; massive; soft when dry,
very friable when moist, nonsticky and slightly plas-
tic when wet; abundant very fine roots, and few fine
and medium roots; many micro, very fine, and fine
interstitial pores; violently effervescent; pH 8.8;
abrupt, wavy boundary.

Cdcam—22 to 25 inches, white (N 8/0), indurated lime hard-
pan (30 percent gravel), light gray (10YR 7/2)
when moist; weak, thick, platy structure, the plate-
lets having laminar cross sections; few medium roots
in fractures; no pores visible in top part but many
micro pores in lower part; violently effervescent; pH
8.8 clear, wavy boundary.

IIC5cam—25 to 33 inches, light-gray (10YR 7/1), strongly
lime-cemented, very gravelly hardpan (80 percent
gravel), grayish brown (10YR 5/2) when moist;
massive; very few fine and very fine roots; many
micro and very fine interstitial pores; violently ef-
fervescent; pH 8.8; clear, wavy boundary.

I1C6—33 to 43 inches -, light-gray (10YR 7/2) very grav-
elly loamy sand (85 percent gravel), sand grains are
light brownish gray (10YR 6/2) and brownish gray
(10YR 5/2) when moist; single grain; loose when
dry or moist; very few, very fine roots; many fine
and very fine interstitial pores; violently efferves-
cent ; pH 8.8.

The texture above the hardpan is dominantly fine
sandy loam or sandy loam, but in some places it is loam.
All of the material is gravelly. The content of coarse
fragments above the hardpan ranges from 40 to 80 per-
cent. The fragments are mostly pebbles, but in some
places cobblestones or stones make up as much as 30 per-
cent of the coarse fragments. If the material above the
hardpan is mixed, more than 50 percent of it is coarse
fragments. The content of lime in the C3ca horizon is
variable. In some places there is enough segregated lime
to give this horizon a marly appearance, but in others
the lime only coats the coarse fragments. The hardpan
ranges from 20 to 30 inches in depth and from 10 to 24
inches in thickness. It is indurated in the upper 3 to 6
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inches. The profile is moderately alkaline or strongly
alkaline throughout.

These soils are well drained, and they have medium
runoff and very slow permeability. The inherent fertility
is low, and the available water capacity is very low.
Because of the hardpan, the root zone is only moderately
deep. Frosion is a moderate hazard.

Sierocliff extremely stony very fine sandy loam, 4 to
12 percent slopes (SfC).—This soil occurs in a large area
on moderately sloping and strongly sloping alluvial fans
adjacent to the Worthington Mountains in the Penoyer
Area. On an average, the slope is about 7 percent. The
surface is slightly convex, except where it is dissected by
a few intermittent drainage channels 4 to 12 feet deep.
The vegetation is a sparse stand of black sagebrush,
galleta, and Mormon-tea.

Included near the northein edge of the area mapped
as this soil are several tracts of Nevoyer gravelly loam
and of rock outcrops. Also included, on short and very
steep side slopes in the drainage channels, are areas of
gravelly Cliftdown soils. These inclusions make up about
15 percent of the total acreage.

This soil is in range that provides limited grazing for
livestock. It is not suitable for cultivation or for irriga-
tion, because it is extremely stony and has very low avail-
able water capacity. On range managed for cattle, the
most important plants are Indian ricegrass, galleta, and
black sagebrush. (Capability unit VIIs-7, dryland)

Silent Series

The Silent series consists of moderately fine textured
soils that have a hardpan cemented with lime. These soils
developed in alluvium derived mainly from limestone but
partly from dolomite, quartzite, shale, and sandstone.
They occur on smooth to somewhat convex, gently slop-
ing to strongly sloping alluvial fans in Penoyer Valley.

Representative profile of a Silent soil, located about
1,500 feet north and 1420 feet east of the southwest
corner of section 31, T. 8 S, R. 56 E.:

A1—0 to 4 inches, light-gray (10YR 7/2) gravelly sandy loam
(15 percent gravel), grayish brown (10YR 5/2) when
moist; weak, thin and medium, platy structure;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet; few fine and
medium roots; many very fine and fine and a few
medium vesicular pores; violent effervescence; pH
8.5 ; abrupt, wavy boundary.

B21t—4 to 8 inches, light-brown (7.5YR 6/4) light clay
loam, dark brown (7.5YR 4/4) when moist; moder-
ate, medium and fine, subangular blocky structure;
slightly hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; abundant fine
and few medium roots; many very fine and fine tu-
bular pores; common thin clay films in pores and
on ped faces; violent effervescence; pH 8.5; grad-
ual, smooth boundary.

B22tca—8 to 12 inches, light-brown (7.5YR 6/4) clay loam,
dark brown (7.5YR 4/4) when moist; weak, medium
and coarse, subangular blocky structure; slightly
hard when dry, friable when moist, sticky and plas-
tic when wet; abundant very fine roots; many very
fine and fine tubular pores, and few medium tubular
pores; common thin clay films on ped faces and thin
continnous clay films in pores; violent effervescence;
common, fine and medium segregations of white lime;
pH 8.5; clear, wavy boundary.

B3tea—12 to 17 inches, mottled white (10YR 8/1) and light-
gray (10YR 7/2) gravelly light clay loam, pale
brown (10YR 6/3) and very pale brown (10YR 7/3)

when moist; structureless (massive) ; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; plentiful very fine roots;
common fine tubular pores; violent effervescence;
weak lime-cemented lenses in places; pH 8.8; abrupt,
wavy boundary.

Cleam—17 to 30 inches -, white (10YR 8/1), indurated
lime-cemented hardpan, light brownish gray (10YR
6/2) when moist; massive; devoid of roots and with-
out visible pores; the uppermost 14 to 14 inch of this
horizon is dense and laminated, and the surface is
troweled ; violent effervescence; pH 8.8.

The Al horizon has platy structure or is structureless
(massive), and it has a moderately developed vesicular
porosity. The gravel content in the Al horizon ranges
from 10 to 40 percent. In the B horizon the texture is
heavy loam or sandy clay loam in some places. This
horizon has subangular blocky or prismatic structure in
the upper part. The lower part of the B horizon contains
a considerable amount of segregated lime and is weakly
cemented in spots. The depth to the hardpan ranges from
15 to 22 inches. The profile is moderately alkaline or
strongly alkaline throughout.

Drainage is good in the Silent soils. Runoft is slow,
permeability is very slow, and the available water capac-
1ty is very low. The soils are low in natural fertility and
have a shallow root zone. They are moderately suscep-
tible to erosion.

These soils are used only as range that provides
limited grazing for livestock. Because of the shallow
root zone, they are not suitable for cultivation or for
irrigation.

Silent gravelly loam, 2 to 12 percent slopes (SgC).—
This soil lies in an extensive area at the foot of the Tim-
pahute Range near State Route 25 in Penoyer Valley.
Here, it occupies gently sloping to strongly sloping
alluvial fans that have an average slope of about 7 per-
cent. Bxcept for its A horizon of gravelly loam, which
is moderately alkaline, this soil has a profile similar to
the one described for the series. Shadscale, galleta, and
bud sagebrush make up most of the plant cover. In addi-
tion, there is some winterfat.

Included with this soil are areas of very deep, gravelly
Cliffdown soils that occur in deep drainage channels
dissecting the alluvial fans. Also included are very steep
terrace escarpments adjoining the channels and small
cobbly areas near the Timpahute Range. These inclu-
sions cover about 10 percent of the total acreage. .

This soil is used to provide limited grazing for live-
stock. Tt is not suitable for cropping or irrigating, be-
cause the root zone is shallow and the available water
capacity is very low. On range managed for cattle, the
most important plants are galleta, bud sagebrush, and
winterfat. (Capability unit VIIs-8, dryland)

Silent gravelly sandy loam, 2 to 4 percent slopes
(ShB).—This soil occupies a smooth, gently sloping alluvial
fan that is adjacent to State Route 25 and lies below the
Timpahute Range. The average slope is about 3 percent.
Shadscale, galleta, winterfat, and bud sagebrush, grow-
ing in sparse stands, form the plant cover. )

This soil is in range that furnishes limited grazing for
livestock. It is not suitable for cultivation or irrigation,
because the root zone is shallow and the available water
capacity is very low. (Capability unit VIIs-8, dry-
land)
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Silent very rocky loam, 4 to 12 percent slopes {SkD}.—
This mapping unit is in areas that are higher than those
of other Silent soils in Penoyer Valley. It occurs on
moderately sloping and strongly sloping alluvial fans
adjoining the Timpahute Range. The surface is convex,
and the average slope is near 11 percent. About 80 per-
cent of the unit is Silent gravelly loam, and 20 percent
is voleanic rock that lies in ridges and outerops on which
there is practically no soil material. Except for its
gravelly loam A horizon, the soil is similar to the one
described in the representative profile. The vegetation
consists of shadscale, galleta, winterfat, and bud sage-
brush in sparse stands.

About 5 percent of the total acreage is included spots
of stony Silent soils adjacent to the volcanic ridges and
outcrops. ]

This mapping unit is used for limited livestock graz-
ing. It is not suitable for use as cropland, because it
contains scattered outerops of rock and because the soil
is shallow and has very low available water capacity.
On range managed for cattle, the most valuable plants
are galleta, bud sagebrush, and winterfat. (Capability
unit VIIs-7, dryland)

Silverbow Series

The Silverbow series consists of strongly sloping, very -

stony, moderately fine textured soils that developed on
colluvial slopes of low-lying andesitic foothills in Pen-
oyer Valley. These soils contain a hardpan cemented
with silica and lime.

Representative profile ‘of a Silverbow soil, located
about 1,050 feet south and 1,050 feet west of the east
quarter corner of section 2, T. 3 S,, R. 54 E.:

Al—0 to 2% inches, light brownish-gray (10YR 6/2) ex-
tremely stony and gravelly very fine sandy loam,
dark brownish gray (10YR 4/2) when moist; weak,
fine, granular structure and, in places, weak, thin to
medium, platy material that breaks readily to fine
granules; soft when dry, friable when moist, non-
sticky and nonplastic when wet; plentiful fine roots;
many fine tubular and interstitial pores, and few
fine vesicular pores; slight effervescence; pH 85;
clear, smooth boundary.

B2t—214 to 8 inches, brown (7.5YR 5/4) very stony clay
loam, brown (7.5YR 5/4) when moist; moderate, fine,
subangular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet;
abundant very fine and fine roots; many fine tubu-
lar pores; thin continuous clay films on ped faces
and in pores; slight effervescence; pH 8.5; clear,
smooth boundary.

B3tca—8 to 13 inches, brown (10YR 5/3) very stony clay
loam, brown (10YR 5/3) when moist; moderate,
medium, subangular blocky structure; hard when
dry, friable when moist, sticky and plastic when wet;
plentiful very fine and fine roots; many fine tubular
pores; few thin patchy clay films on ped faces; gen-
erally strong effervescence, but violent effervescence
where common, coarse, light-gray (10YR 7/2) lime
segregations occur; pH 85; clear, wavy boundary.

Clsicam—13 to 16 inches, white (10YR 8/2), very stony, in-
durated, silica-lime cemented hardpan, light gray
(10YR 7/2) when moist; magsive; very few very
fine roots in fractures of the hardpan; upper surface
laminar; violent effervescence; pH 8.5; clear, wavy
boundary.

C2sicam—16 to 36 inches, white (10YR 8/2), strongly to
weakly cemented colluvial stones and boulders, light
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gray (10YR 7/2) when moist; massive; diflicult to
remove because of size, interlocking of coarse frag-
ments, and cementation.

A stony ecrosion pavement, consisting of somewhat
angular cobblestones and stones, covers 30 to 50 per-
cent of the surface of these soils. In places where the
Al horizon has platy structure, a moderate vesicular
porosity occurs. The texture of the B horizon is domi-
nantly clay loam but, in some places, is sandy clay loam.
Coarse fragments, mostly stones or cobblestones, make
up 50 to 80 percent of the volume in the B horizon. The
indurated upper hardpan (Clsicam horizon) ranges from
2 to 5 inches in thickness. Andesitic bedrock Ties at a
depth of more than 30 inches. The reaction throughout
the profile ranges from mildly alkaline to strongly
alkaline.

These soils are well drained and have medium runoff,
very slow permeability, and very low available water
capacity. Their root zone is shallow, and their natural
fertility is low. The hazard of erosion is moderate.

Silverbow extremely stony very fine sandy loam, 8 to
12 percent slopes (SID}.—This soil occupies many small to
large areas in the foothills on the western rim of Pen-
oyer Valley. The relief generally is smooth, and the
average slope is about 11 percent. The vegetation is a
sparse stand of Anderson wolfberry, Mormon-tea, little-
leaf horsebrush, spiny hopsage, and some buckwheat,
galleta, and Indian ricegrass.

Small areas of rubble and outcrops of rock are in-
cluded. These make up about 5 percent of the total acre-
age.

This soil is in range, but it provides only a little forage
for livestock. It also is used as habitat by upland wild-
life. Because the soil is so stony and so shallow, it is not
suitable for cropping or irrigation. On range managed
for cattle, the most important plants are Indian rice-
grass, desert needlegrass, and galleta. (Capability unit

VIIs-7, dryland)

Slickens

Slickens (Sm) ave refuse materials, or tailings, that were
deposited during the processing of tungsten orve. They
occupy a long, gently sloping area below the abandoned
Lincoln Mine in Penoyer Valley. Slickens consist of
grayish-brown very fine sand that is 20 to more than
60 1nches deep and is strongly alkaline,

This land is well drained and has very slow runofl,
moderately rapid permeability, low available water ca-
pacity, and low inherent fertility. It supports little or
no vegetation, and the material is moderately suscep-
tible to erosion, particularly to blowing. In the wash
north of Timpahute Well, a considerable amount of
material has been shifted or carried away by wind.

No use is made of this land. (Capability unit VIITs-6,
dryland)

Specter Series

In the Specter series are very gravelly, moderately
coarse textured soils that contain a hardpan cemented
with lime and silica. These soils formed in alluvium
derived mainly from tuff. They occupy gently sloping
to strongly sloping alluvial fans in Penoyer Valley.
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Representative profile of a Specter soil, located about
1,420 feet north and 800 feet west of the south quarter
corner of section 11, T. 2 8., R. 54 E.:

Al—0 to 2 inches, grayish-brown (10YR 5/2) gravelly loam
(35 percent gravel), dark grayish brown (10YR 4/2)
when moist; structureless (massive) ; soft when dry,
very friable when moist,- nonsticky and nonplastic
when wet; abundant very fine roots; many fine and
medium vesicular pores; slightly effervescent; pH
8.4; clear, smooth boundary.

C1—2 to 11 inches, light brownish-gray (10YR 6/2) gravelly
fine sandy loam (80 percent gravel), dark grayish
brown (10YR 4/2) when moist; structureless (mas-
sive) ; soft when dry, very friable when moist, non-
sticky and nonplastic when wet; abundant very fine
and fine roots; many very fine and fine tubular
pores; slightly effervescent; pH 8.5; abrupt, smooth
boundary.

C2—11 to 17 inches, light brownish-gray (10YR 6/2) very
gravelly sandy loam (60 percent gravel, most of the
pebbles less than 14 inch in diameter), dark brown
(10YR 4/3) when moist; single grain; loose when
dry or moist; abundant very fine and fine roots;
many very fine interstitial pores; very slightly effer-
vescent; pH 9.4; abrupt, smooth boundary.

C3ca—17 to 30 inches, light brownish-gray (10YR 6/2) very

~ gravelly sandy loam (60 to 65 percent gravel), dark

brown (10YR 4/3) when moist; single grain; loose
when dry or moist; plentiful very fine and fine roots;
many very fine and fine interstitial pores; slightly
effervescent, but strongly effervescent where lime
occurs on under side of pebbles; pH 8.G6; abrupt,
wavy boundary.

30 to 51 inches, white (10YR 8/1), indurated, silica-
lime cemented hardpan, light gray (10YR 7/2) when
moist; few very fine roots matted in cracks; many
micro interstitial pores in lower part; violently effer-
vescent; pH 8.4 ; abrupt, wavy boundary.

IIC5—51 to 60 inches -, very pale brown (10YR 7/3)
gravelly loamy sand, brown (10YR 5/3) when moist;
massive; soft when dry, with a few 14- to 1l-inch
lenses of slightly hard material especially high in
calcium carbonate; very friable when moist, non-
sticky and nonplastic when wet; no roots; common
xszery fine interstitial pores; violently effervescent; pE

4,

C4dsicam

Pebbles cover 50 to 80 percent of the soil surface. In
some areas wind has deposited sandy material 2 to 4
inches thick at the base of shrubs. The horizons above
the hardpan are gravelly and are dominantly sandy
loam or fine sandy loam, but in places their texture
includes light loam. The content of gravel ranges from
15 to 40 percent between the surface and a depth of 11
inches, and from 55 to 75 percent below 11 inches. Most
of the pebbles are less than 1 inch across. The hardpan
ranges from 24 to 36 inches in depth and from 15 to 25
inches in thickness. It is laminated on the upper surface.
Throughout the profile the reaction is midly alkaline to
very strongly alkaline, but generally it is most alkaline
above the pan.

The Specter soils are somewhat excessively drained.
Their permeability and runoff are very slow, and their
available water capacity is very low. Natural fertility is
low. The root zone is moderately deep. Erosion is a mod-
erate hazard.

Specter gravelly loam, 2 to 12 percent slopes, eroded
(SnC2).—This soil lies on gently sloping and moderately
sloping alluvial fans north of Black %{ock in Penoyer
Valley. The average slope is about 9 percent, and the
surface generally is smooth. Especially at the higher
elevations, however, the soil is dissected by many drain-
age channels 1 to 10 feet deep. Periodically, these chan-

nels are.washed by runoff from higher lying soils. The
vegetation is sparse and consists of shadscale, bud sage-
brush, galleta, littleleaf horsebrush, Mormon-tea, and
Indian ricegrass.

Included with this soil, most commonly in the upper
reaches of the fans, are spots of stony Specter soils. Also
included are steep and very steep escarpments adjacent
to the drainage channels, and in places there are hum-
mocks of sandy material depositec{j by wind at the base
of shrubs. These inclusions account for about 10 percent
of the total acreage.

This soil is in range that is used for limited grazing.
Because it is gravelly and has very low available water
capacity, it is not suitable for developing as irrigated
cropland. Indian ricegrass and galleta are the most im-
portant plants on range managed for cattle. (Capability
unit VIIs-8, dryland)

Stumble Series

The Stumble series consists of gravelly, coarse-textured
soils that developed on fans and terraces laid down by
streams. The stream-laid material was derived from
tuff, andesite, and basalt. Stumble soils occur on smooth,
nearly level, slightly convex ridges in the Penoyer Area.

Representative profile of a Stumble soil, located about
500 feet south and 500 feet west of the north quarter
corner of section 15, T. 4 S., R. 54 E.:

Al—0 to 6 inches, light brownish-gray (10YR 6/2) loamy
sand, dark grayish brown (10YR 4/2) when moist;
structureless (single grain); loose when dry or
moist; abundant fine roots; very porous; noneffer-
vescent; pH 83; clear, smooth boundary.

C1—6 to 14 inches, light brownish-gray (10YR 6/2) loamy
sand, dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, very friable when moist,
nonsticky and nonplastic when wet; abundant very
fine and fine roots; many fine and very fine tubular
pores; noneffervescent; pH 8.3; clear, smooth bound-

ary.

C2ca—14 to 29 inches, light brownish-gray (10YR 6/2) loamy
sand, dark brown (10YR 4/3) when moist; massive;
soft when dry, very friable when moist, nonsticky
and nonplastic when wet; abundant very fine and
fine roots; many fine and very fine tubular pores;
strongly effervescent; pH 83; clear, smooth bound-
ary.

to 50 inches 4, light brownish-gray (10YR 6/2)
gravelly loamy sand, dark brown (10YR 4/3) when
moist; massive; soft when dry, very friable when
moist, nonsticky and nonplastic when wet; plentiful
fine and very fine roots; many very fine interstitial
pores ; slightly effervescent; pH 8.4.

C3—29

These soils are dominantly loamy sand or loamy fine
sand in which the gravel content ranges from 0 to 40
percent. In some places they are stratified with layers
of fine sand or sand. Some of these layers are gravelly.
In some places between the depths of 10 and 26 inches,
there are fine filaments of lime, and in some places that
are gravelly, the pebbles are coated with lime. Finer
textured material is at a depth of more than 40 inches.
The profile is moderately alkaline or strongly alkaline.

These somewhat excessively drained soils have very
slow runoff, are rapidly permeable, and have low avail-
able water capacity. They are low in natural fertility but
have a very deep root zone. The hazard of erosion is
moderate.
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The Stumble soils are used for limited livestock graz-
ing and as habitat for some kinds of upland wildlife.
It water were made available for irrigation, the soils
could be cultivated and locally suited crops could be
grown,

Stumble loamy sand (St}.—This soil is in several large
areas scattered through the western half of Penoyer
Valley. It has a smooth surface and an average slope
of about 1 percent. The vegetation consists of littleleaf
horsebrush, low Douglas rabbitbrush, fourwing saltbush,
winterfat, Indian ricegrass, and annual plants growing
in sparse stands.

Included are areas where the upper part of the soil is
4 to 12 inches of hummocky sand that was deposited and
then reworked by wind. X]so included are small areas
in which the surface is covered with gravel. These in-
clusions make up about 10 percent of the total acreage.

This soil is used to a limited extent for range, and it
provides habitat for some kinds of upland wildlife. It
can be prepaved and used for irrigated crops if water is
made available. On range managed for cattle, the most
important plants are Indian ricegrass, desert needlegrass,
and winterfat. (Capability wunit ITTs-L, irrigated;
VITs-L, dryland)

Stumble loamy sand, deep (Su).—This soil lies along
the smooth, nearly level margins of old alluvial fans in
the southern part of Penoyer Valley. It has a profile
somewhat similar to the one described for the series, but
it is underlain by finer textured, slowly permeable soil
material at a depth of 40 to 58 inches. The material
resembles that in the Tickapoo soils. This Stumble soil
is strongly alkaline in the A horizon. The available water
capacity 1s low, though it is slightly higher than in other
soils of the series. Galleta and littleleaf horsebrush make
up most of the plant cover, and there is some Anderson
wolfherry and spiny hopsage.

This soi! is used to provide limited grazing for live-
stock and habitat for some kinds of upland wildlife. On
range managed for cattle, the most important plants are
Indian ricegrass, desert needlegrass, and galleta. If water
is made available, the soil is suitable for use as irrigated
cropland. Care in irrigation would be necessary, how-
ever, to avoid building up a perched water table that
would reduce yields and shorten the life of deep-rooted
crops. (Capability unit ITIs-I, irrigated; VIIs-L, dry-
Jand)

Sundown Series

The Sundown series consists of coarse-textured soils
that lie on nearly level to gently sloping alluvial fans
and low ferraces adjacent to channels of intermittent
streams in Penoyer Valley. These soils formed in allu-
vium derived from many kinds of rocks, including tuff,
limestone, dolomite, quartzite, sandstone, and a small
amount, of obsidian,

Representative profile of a Sundown soil, Tocated about
250 feet west, and 600 feet south of the center of section
5, T.3 S, R. 56 E.:

Al1—0 to 3 inches, light-gray (10YR 7/2) loamy fine sand,
brown (10YR 5/3) when moist; very weak, thin,
platy structure; soft when dry, very friable when

moist, nonsticky and nonplastic when wet; few very
fine and fine roots; many very fine vesicular pores,

and many very fine and fine interstitial pores;
strongly effervescent ; pH 8.6; clear, smooth boundary.

C1—3 to 10 inches, light-gray (10YR 7/2) heavy loamy sand,
brown (10YR 5/3) when moist; structureless (mas-
sive) ; slightly hard when dry, very friable when
moist, nonsticky and nonplastic when wet; abundant
very fine and fine roots; many very fine and fine
tubular pores; strongly effervescent; pH 8.6; clear,
smooth boundary.

C2—10 to 19 inches, light-gray (10YR 7/2) loamy fine sand,
brown (10YR 5/3) when moist; massive; soft when
dry, very friable when moist, nonsticky and non-
plastic when wet; abundant very fine and fine roots;
many very fine and fine interstitial pores; strongly
effervescent; pH 8.6; clear, smooth boundary.

C3—19 to 47 inches, light-gray (10YR 7/2) loamy fine sand,
brown (10YR 5/3) when moist; massive; soft when
dry, very friable when moist, nonsticky and non-
plastic when wet; abundant very fine and plentiful
fine roots; common very fine tubular pores, and many
very fine and fine interstitial pores; violently effer-
vescent; pH 9.2; abrupt, smooth boundary.

I1C4—47 to 52 inches -, very pale brown (10YR 7/3) light
sandy clay loam (10 percent fine gravel), yellowish
brown (10YR 5/4) when moist; massive; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few very fine roots; many very
fine vesicular pores, and few fine tubular pores; vio-
lently effervescent; p¥l 9.0.

These soils are somewhat stratified above the IIC4
horizon, and in places there are layers of sand or fine
sand. But if the material in the Al, C1, C2, and C3
horizons were mixed, it would be dominantly loamy fine
sand or loamy sand in texture. Gravel makes up 5 to 75
percent of the soil mass in the upper 6 to 14 inches, and
the gravel content ranges from 0 to 40 percent in the
lower horizons. The depth to the ITC4 horizon ranges
from 40 to move than 60 inches. This horizon is light
sandy clay loam, sandy clay loam, or heavy loam. In
places where lime occurs, it generally is disseminated,
but lime coatings may be present below a depth of 24
inches. The reaction ranges from moderately alkaline to
very strongly alkaline. Alkalinity is strongest below a
depth of 18 inches.

The Sundown soils are somewhat excessively drained.
They have very slow runoff, are rapidly permeable, and
have low to moderate available water capacity. Their
natural fertility is low or moderate, and their root zone
is very deep. The hazard of soil blowing is slight or mod-
erate, depending on the texture of the A1l and C1 hori-
ZONS.

These soils are used only for limited livestock grazing
and as habitat for upland wildlife. If water were made
available for irrigation, they could be used for cultivated
crops suited to the climate.

Sundown loamy sand, 0 to 2 percent slopes, eroded
(SvA2).—This soil lies in a large area on a smooth alluvial
terrace southeast of Sand §p1~ing in Penoyer Valley.
Slopes, on an average, are about 1 percent. The surface
is broken by a few shallow drainage channels and by
many hummocks and ridges less than 18 inches high.
The hummocks and ridges consist of sandy material piled
up by wind. Natural fertility and the available water
capacity are low. Soil blowing is a moderate hazard.
Dominant in the plant cover are galleta, winterfat, four-
wing saltbush, and littleleaf horsebrush. Also present are
Indian ricegrass and low Douglas rabbitbrush.

Included with this soil are small areas in which there
is little or no erosion. Also included are small gravelly
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aveas. These inclusions occupy about 10 percent of the
total acreage.

This soil is used for limited livestock grazing and as
habitat for some kinds of upland wildlife. It is suitable
for use as irvigated cropland if water is made available.
On range managed for cattle, the most important plants
are Indian ricegrass, desert needlegrass, and winterfat.
(Capability unit ITIs-L, irrigated; VIIs-L, dryland)

Sundown sandy loam, 0 to 2 percent slopes (SwA).—
This soil is in narvow, relatively long arveas southeast
of Sand Spring, where it adjomns areas of Sundown
loamy sand, 0 to 2 percent slopes, eroded. Except for its
sandy loam texture in the upper 7 to 10 inches, this soil
has a profile similar to that deseribed for the series.
Natural fertility and the available water capacity are
moderate. The hazard of erosion is slight. Galleta, bud
sagebrush, and shadscale are the principal plants, but
winterfat and Indian ricegrass also occur.

Included with this soil are small areas of loamy sand
that lie next to larger areas mapped as Sundown loamy
sand. Also included are small areas where soil blowing
has thinned the profile. These inclusions make up about
10 percent of the total acreage.

This soil is used to provide limited grazing for live-
stock and habitat for some kinds of upland wildlife.
It can be developed as cropland if water is made avail-
able for irrigation. Indian ricegrass, winterfat, and
galleta are the most important plants on range man-
aged for cattle. (Capability unit IIIs—4, irrigated;
VIIs+4, dryland)

Sundown very gravelly loamy sand, 2 to 4 percent
slopes, eroded (SyB2).—This soil occurs on gently sloping
alluvial fans, where it is adjacent to, but somewhat
higher than, Sundown loamy sand. The surface is broken
by many drainage channels 2 to 6 feet deep, and these
are periodically washed by concentrations of runoff from
higher lying soils. The upper part of this eroded soil
is 6 to 14 inches of very gravelly loamy sand, but in
other respects the profile is similar to the representative
one described, though it contains more gravel than that
of other Sundown soils. In the upper 6- to 14-inch layer,
the content of gravel ranges from 60 to 75 percent. Below
this layer the gravel content ranges from 10 to 40 per-
cent but, on the average, is about 20 percent. The avail-
able water capacity and the inherent fertility are low.
Erosion is a moderate hazard. Galleta, winterfat, bud
sagebrush, shadscale and Indian ricegrass make up the
plant cover and grow in sparse stands.

Included with this soil, in places near Sundown loamy
sand, are patches of gravelly and nongravelly Sundown
soils. These inclusions cover about 15 percent of the total
acreage.

This soil is in range, though its use for grazing is
limited. The soil is too gravelly for cultivation or for
irrigation. On range managed for cattle, the most valu-
able plants are Indian ricegrass, winterfat, and galleta.
(Capability unit VIIs-L, dryland)

Theriot Series

The Theriot series consists of very stony, medium-
textured soils that developed in residunm from dolomitie
limestone. These soils occupy' broken, very steep ridges

and side slopes in the mountains and rugged hills of the
Pahranagat Area.

Representative profile of a Theriot soil, located about
300 feet south and 200 feet east of the northiwest corner
of section 6, T. 6 S., R. 61 E.:

A1—O0 to 3 inches, light brownish-gray (10YR 6/2) stony loam
(stones are mostly angular and range up to 12 inches
in diameter), dark grayish brown (10YR 4/2) when
moist; weak, thick, platy structure; slightly hard
when dry, very friable when moist, nonsticky and
nonplastic when wet; abundant fine and very fine
roots; common, very fine to medium interstitial pores;
violently effervescent; pH 8.6; clear, smooth bound-
ary.

C—3 to 14 inches, very pale brown (10YR 7/3) very stony
loam, brown (10YR 5/3) when moist; many stones
in the lower part of this horizon have stalactites of
calcium carbonate that range from 14 to % inch in
length; structureless (massive) ; slightly hard when
dry, friable when moist, nonsticky and nonplastic
when wet; violently effervescent; pH 8.6; abrupt,
wavy boundary.

R—14 inches -4-, very hard dolomitic limestone bhedrock.

The Al horizon is structureless (massive) in some
places. The content of coarse fragments ranges from
50 to 80 percent. Most of the fragments are stones,
though in some arveas they are cobblestones or pebbles.
Just above bedrock there is a considerable amount of
segregated lime that coats the lower side of coarse frag-
ments. In thickness the coatings range from a trace to
3% inch. In a few areas the C horizon includes thin (as
much as 1 inch thick) zones that are weakly cemented
with lime. Throughout the profile the reaction is mod-
erately alkaline or strongly alkaline.

Drainage is good in the Theriot soils. Runoff is medium
or rapid, depending on slope. Permeability is moderate,
and the available water capacity is very low. The soils
are low in natural fertility and have a shallow root zone.
They are moderately erodible if left unprotected.

Theriot extremely rocky loam, 30 to 100 percent
slopes (TaF).—This soil is on steep to extremely steep side
slopes in the Hiko Range along the eastern side of the
Pahranagat Area, northward from Ash Springs. The
vegetation is a thin cover of shadscale, white bur-sage,
spiny menodora, datil yucca, cactus, and Mormon-tea.

Included are areas of rock outcrops and almost vertical
cliffs of dolomitic limestone that make up about a third
of the total acreage. Also included, in the vicinty of Hiko
Spring and Ash Springs, are a few small areas of tufa
rock, which formed as a deposit from spring water.

This soil is used as range that provides limited graz-
ing for livestock. Because it is steep, shallow, and very
stony and rocky, the soil is not suitable for use as ir-
rigated cropland. The only important plant on range
managed for cattle is shadscale. (Capability unit VIIs-7,
dryland)

Tickapoo Series

The Tickapoo series consists of fine-textured soils that
are underlain by a hardpan cemented with silica. These
soils developed in alluvium on nearly level to strongly
sloping alluvial fans in Penoyer Valley. The alluvium
was derived principally from ignimbrite.

Representative profile of a Tickapoo soil, located about
1,000 feet south and 870 feet east of the northwest corner
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of section 9, T. 4 S., R. 54 F. (laboratory data for this
soil are given in tables 9 and 10) :

A1—0 to 3 inches, light-gray (10YR 7/2) sandy loam (10
percent gravel), brown (10YR 5/3) when moist;
weak, thick, platy structure; soft when dry, very
friable when moist, nonsticky and nonplastic when
wet; few very fine and fine roots; many very fine and
fine vesicular pores, and few medium vesicular pores;
no effervescence in most of this horizon, but slight
effervescence in spots; pH 85; abrupt, smooth
boundary.

B1t—3 to 5 inches, light-gray (10YR 7/2) sandy clay loam,
yellowish brown (1CYR 5/4) when moist; weak, fine,
subangular blocky structure to weak, fine, granular
structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; plentiful fine and
very fine roots; many very fine and fine interstitial
pores; common thin and few moderately thick clay
films on ped faces; no cffervescence; pH 8.2; clear,
wavy boundary.

B21t—5 to 11 inches, brown (7.5YR 5/4) sandy clay, dark
brown (7.5YR 4/4) when moist; moderate, medium,
prismatic structure; slightly hard when dry, friable
when moist, sticky and plastic when wet; plentiful
fine and very fine roots, and few medium roots; many
fine and very fine tubular pores and many cracks
between peds; many moderately thick clay films on
ped faces and in pores; no effervescence; pH 8.2;
clear, wavy boundary.

B22t—11 to 17 inches, brown (7.5YR 5/4) sandy clay, dark
brown (7.5YR 4/4) when moist; many, medinm and
coarse, faint, pinkish-white (7.5YR 8/2) lime fila-
ments; weak, medium and fine, subangular blocky
structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; abundant fine
and very fine roots; few very fine and fine tubular
pores, and many fine interstitial pores; common thin
clay films on ped faces, as coatings on sand grains,
and as bridges between sand grains; strong efferves-
cence; pH 85; abrupt, wavy boundary.

TICisica—17 to 22 inches, very pale brown (10YR 7/3) very
gravelly coarse sandy loam (60 percent gravel) that
contains randomly oriented, strongly silica-cemented
lenses Yo inch thick, brown (10YR 5/3) when moist;
massive; matrix is very hard and slightly hard when
dry, firm and friable when moist, nonsticky and non-
plastic when wet; abundant fine and very fine roots
matted on silica-cemented lenses; many very fine and
fine interstitial pores, and few fine and very fine
tubular pores; violent effervescence; pIH 8.5, clear,
wavy boundary.

ITIC2si—22 to 44 inches, light-gray (10YR 7/2) very gravelly
coarse sand (60 percent gravel), brown (10YR 5/3)
when moist; contains a few 14- to 4-inch massive
lenses where silica has weakly cemented the material;
lenses are very hard when dry and firm when moist;
single grain; loose when dry or moist; plentiful fine
and very fine roots; many fine and very fine, and few
medium interstitial pores; strong effervescence; pH
8.5; abrupt, wavy boundary.

IIIC8sica—44 to 50 inches, white (10YR 8/1) very gravelly
coarse sand (60 percent gravel), light gray (10YR
7/2) when moist; massive; weakly cemented with
silica; very hard when dry, firm when moist, non-
sticky and nonplastic when wet; few fine and very
fine roots; few fine and very fine tubular pores, and
few fine and very fine interstitial pores; violent
effervescence; pH 8.5; clear, wavy boundary.

IIIC4—50 to 60 inches, light brownish-gray (10YR 6/2) very
gravelly coarse sand (60 percent gravel), grayish
brown (10YR 5/2) when moist; single grain; loose
when dry or moist; few fine and very fine roots;
many fine and very fine, and few medium interstitial
pores; slight effervescence; pH 8.3; clear, wavy
boundary.

IIIC5sicam—60 to 64 inches, white (10YR 8/2), strongly
silica- and lime-cemented hardpan (60 percent

gravel), light gray (10YR 7/2) when moist; massive;
practically no roots; many micro and very fine inter-
stitial pores; violent effervescence; pH 8.5.

Pebbles form a wealk or moderate gravel pavement on
the surface. The A1 horizon has a strongly developed
vesicular porosity and is platy in structure or is struc-
tureless (massive). In a few places the Al and Blt
horizons are stony and have a stone content of about 10
percent. The B21t and B22t horizons are sandy clay,
light clay, or heavy sandy clay loam, and in some places
their gravel content is 5 to 35 percent. Segregated lime
is common in the lower part of the B horizon. The depth
to the C horizon ranges from 15 to 30 inches. Normally,
from 40 to 75 percent of this horizon is gravel. The upper
part of the C horizon contains few to common, very
thin or thin (less than 14 inch thick) lenses in which the
material ig cemented with silica. These lenses are ran-
domly oriented and are discontinuous. They do not stop
the growth of roots. In addition, there are continuous
strata, weakly to strongly cemented with silica below a
depth of 24 inches. The reaction ranges from moderately
alkaline to very strongly alkaline. Generally, the alka-
linity is strongest in the lower B horizon or the upper C
horizon.

The Tickapoo soils are well drained. Runoff is very
slow on the nearly level slopes and is medium on the
strong slopes. The soils have slow permeability, low
available water capacity, moderate natural fertility, and
a deep root zone. Erosion is a slight to severe hazard.

These soils are used for limited livestock grazing and
as habitat for upland wildlife. Most areas are suitable
for cultivation and for irrigation if water is made
available.

Tickapoo gravelly fine sandy loam, 0 to 2 percent
slopes (TcA).—This soil is in a relatively small area along
the southern boundary of the Penoyer Area. It lies on
the nearly level lower part of an alluvial fan, where the
average slope is about 1 percent and runoff is very slow.
The A horizon of this soil is 2 to 4 inches of gravelly
fine sandy loam that has a gravel content of 15 to 35 per-
cent. Beginning at a depth of 30 to 40 inches is very
gravelly, sandy material in which silica cementation is
lacking. This material is loose when dry or moist. Gal-
leta, bud sagebrush, winterfat, Mormon-tea, and shad-
scale make up the plant cover.

Small nongravelly areas are included with this soil.
Also included are small areas in which the soil has a
stratified C hovizon that is weakly and strongly cemented
with silica. These inclusions occupy about 15 percent of
the total acreage.

This soil is used to a limited extent for range, and it
provides habitat for upland wildlife. It can be prepared
and used for irrigated crops if water is made available.
On range managed for cattle, the most important plants
are Indian ricegrass, winterfat, and galleta. (Capability
unit ITTs-3, irrigated; VIIs—4, dryland)

Tickapoo gravelly sandy loam, 2 to 4 percent slopes
(TdB).~—This soil occurs on gently sloping alluvial fans in
the northern and west-central parts of Penoyer Valley.
Its surface, thongh generally smooth, is cut by many
drainage channels. These channels are no longer eroding.
Most of them arve 1 to 2 feet deep, but a few are 2 to 10
feet deep. The soil has a profile similar to the one de-
scribed for the series, except that it contains gravel in
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the A and B horizons. Here, the gravel content ranges
from 20 to 30 percent. Surface runoff is very slow. The
vegetation is mainly galleta, bud sagebrush, winterfat,
and shadscale.

Included with this soil are nongravelly areas and
eroded spots. Also included, in the deeper drainage
channels, are small areas of gravelly Leo soils and Fang
soils. These inclusions account for about 20 percent of
the total acreage.

This soil is used for limited livestock grazing and as
habitat for upland wildlife. It can be developed as ir-
rigated cropland if water is made available. Indian
ricegrass, winterfat, and galleta are the most important
plants on range managed for cattle. (Capability unit
ITTe-3, irrigated; V1Is—4, dryland)

Tickapoo gravelly sandy loam, 2 to 4 percent slopes,
eroded (TdB2).—This soil is on smooth, gently sloping allu-
vial fans in the northwestern part of Penoyer Valley.
Although the average slope is about 3 percent, the soil
is cut by many drainage channels 1 to 4 feet deep. During
high-intensity rainstorms, these channels are washed by
concentrated rumoft from higher lying soils. Except for
the gravel in its A and B horizons, this soil has a profile
similar to the one described for the Tickapoo series. In
these horizons the gravel content ranges from 15 to 30
percent. Runoff is slow. The vegetation consists of galleta,
spiny hopsage, Anderson wolfberry, littleleaf horsebrush,
and Mormon-tea.

Included with this soil are a few scattered stony spots,
as well as several fairly large areas that are not eroded.
Also included, in the drainage channels, are areas of very
gravelly Leo soils. The inclusions make up about 15 per-
cent of the total acreage.

This soil is in range that is used for limited grazing
by livestock. It also provides habitat for upland wildlife.
The soil can be prepared for irrigation and cropped if
water is made available, but structures are needed to
control erosion in the drainage channels. On range man-
aged for cattle, the most important plants are Indian
ricegrass, desevt, needlegrass, and galleta. (Capability
unit, I1Te-3, irrigated; VIIs—4, dryland)

Tickapoo sandy loam, 2 to 4 percent slopes (TkB).—
This soil occupies smooth, gently sloping alluvial fans
in the southwestern part of Penoyer Valley. The average
slope is slightly more than 2 percent, but the surface 1s
broken by .a few drainage channels 1 to 4 feet deep. Sur-
face runoff is very slow. Galleta, spiny hopsage, Ander-
son wolfberry, littleleaf horsebrush, and bud sagebrush
make up the plant cover.

Included with this soil are small areas in which the
soil is fine sandy loam or loam to a depth of 2 to 8 inches;
gravelly areas where 15 to 25 percent of the soil mass is
gravel; and some eroded spots. These inclusions cover
about 5 percent of the total acreage.

This soil is used for limited grazing by livestock and
as habitat for upland wildlife. On range managed for
cattle, the most important plants are Indian ricegrass,
desert needlegrass, and galleta. The soil is suitable for use
as nrrigated cropland if water is made available. If the
soil is irvigated, care must be taken to avoid a perched
water table above the slowly permeable C horizon that
could injure deep-rooted crops. (Capability unit I1Te-3,
irrigated ; VIIs—4, dryland)

Tickapoo-Leo association, 4 to 12 percent slopes
(TIC).—This mapping unit occurs on moderately sloping
and strongly sloping alluvial fans below the mountains
in the northwestern part of the Penoyer Area. The veg-
etation consists of galleta, shadscale, bud sagebrush,
littleleaf horsebrush, and Mormon-tea.

About 60 percent of the association is Tickapoo
gravelly sandy loam, 4 to 12 percent slopes; 20 percent
1s Leo gravelly sandy loam, 4 to 12 percent slopes; and
20 percent is included areas of other soils.

Tickapoo gravelly sandy loam, a soil that occupies the
higher parts of the fans, contains silica-cemented strata
in the C horizon. It is gravelly in the uppermost 2 to 4
inches and has slow or medium runoff, depending on
slope, but otherwise it is similar to the soil described in
the representative profile.

Leo gravelly sandy loam occurs in many narrow drain-
age channels and in areas of deposition where the chan-
nels converge. It has a profile similar to the one described
on page 31. Surface runoff is slow.

The inclusions are mainly spots of stony and cobbly
Tickapoo soils and Leo soils at the higher elevations on
the fans. In addition, there are included areas of eroded
Tickapoo soils.

The soils in this association are used as range that
furnishes limited grazing for livestock. On range that is
managed for cattle, the most important plants are Indian
ricegrass, winterfat, desert needlegrass, and galleta. The
soils lie in areas that ave too small and too strongly slop-
ing for cultivation or for irrigation. (Capability unit
VIIs-4, dryland)

Timpahute Series

The Timpahute series consists of fine-textured soils
that are underlain by a hardpan cemented with silica
and lime. These soils developed in alluvium derived from
ignimbrite. They are on old, dissected, gently sloping to
strongly sloping alluvial fans in Penoyer Valley.

Representative profile of a Timpahute soil, located
about 550 feet east of the center of section 28, T. 1 N,
R. 55 E.:

A1—0 to 8 inches, light-gray (10YR 7/2) very stony clay
Joam, dark grayish brown (10YR 4/2) when moist;
weak, thick, platy structure; slightly hard when dry,
very friable when moist, sticky and plastic when
wet; few fine roots; many fine and medium vesicular
pores; noneffervescent; pH 84; abrupt, smooth
boundary.

B21t—3 to 514 inches, brown (7.5YR 5/4) light clay, dark
brown (7.53YR 4/4) when moist; moderate, medium
and fine, prismatic structure that breaks to strong,
fine and very fine, subangular blocky structure;
slightly hard when dry, very friable when moist,
sticky and plastic when wet; plentiful very fine and
fine roots; many very fine and fine interstitial pores,
and few fine tubular pores; thin continuous clay films
on ped faces and in pores; no effervescence; pH 8.6;
abrupt, smooth boundary.

B22tca—51% to 18 inches, brown (7.5YR 5/4) light clay, dark
brown (7.5YR 4/4) when moist; moderate, fine, sub-
angular blocky structure; slightly hard when dry,
friable when moist, sticky and plastic when wet;
abundant very fine and fine roots, and few medium
roots; common very fine and fine tubular pores;
many thin clay films on ped faces and in pores;
strongly effervescent; common, medium and coarse,
distinct mottles of white lime; pH 8.0; clear, wavy
boundary.
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B23tca—13 to 18 inches, brown (7.5YR 5/4) gravelly clay
loam, dark brown (7.5YR 4/4) when moist; weak,
fine, subangular blocky structure; slightly hard when
dry, friable when moist, sticky and plastic when
wet; plentiful very fine and fine roots; many very
fine interstitial pores, and few very fine and fine
tubular pores; few thin clay films on ped faces, and
few thin clay bridges between sand grains; violently
effervescent; many, medium and coarse, distinect
mottles of white lime; pH 8.6; clear, wavy boundary.

B3tca—18 to 27 inches, brown (10YR 5/3) gravelly sandy
clay loam, dark brown (10YR 4/3) when moist; mas-
sive; slightly hard when drvy, friable when moist,
slightly sticky and slightly plastic when wet; plenti-
ful very fine and fine roots; many very fine and fine
interstitial pores, and common very fine and fine
tubular pores; few thin clay bridges between sand
grains; violently effervescent; many, medium and
coarse, distinct mottles and coatings of lime on all
gravel ; pH 85; abrupt, smooth boundary.

Clsicam—27 to 83 inches, white (10YR 8§/1), indurated,
gravelly, silica-lime cemented hardpan, light brownish
gray (10YR 6/2) when moist; massive; very few,
very fine roots oriented horizontally; common micro
interstitinl pores; pan has a troweled surface and
contains many continuous laminar bands; violently
effervescent, but does not break down completely in

: acid; pH 8.5; abrupt, wavy boundary.

I1C2—383 to 40 inches -, light brownish-gray (10YR 6/2)
very gravelly loamy sand, dark grayish brown (10YR
4/2) when moist; massive; slightly hard when dry,
very friable when moist, nonsticky and nonplastic
when wet; no roots observed; many very fine and
fine interstitial pores; effervescent; pH 8.5.

The surface is covered by an almost continuous stone
pavement. The Al horizon has strongly developed por-
osity and is Teached. Segregated lime occurs above the
hardpan (Clsicam horizon). The hardpan ranges from
19 to 29 inches in depth and from 5 to 12 inches m thick-
ness. In some places the hardpan is continuously indur-
ated, and in others it consists of indurated lenses 114 to
3 inches thick that are interbedded with noncemented
material. These lenses are gravelly loamy sand in tex-
ture, and they are hard or very hard when dry but are
friable or firm when moist. The ITC2 horizon is struc-
tureless (either massive or single grain). It is slightly
hard to loose when dvy and very friable or loose when
moist. The reaction in the profile is moderately alkaline
to strongly alkaline.

These well-drained soils have medium runoff, are very
slowly permeable, and have low available water capacity.
Their inherent fertility is moderate, and their root zone
is moderately deep. The erosion hazard is only slight
because the surface is covered with gravel.

The Timpahute soils ave in range that provides limited
grazing for livestock. They are not suitable for cultiva-
tion or for irrigation.

Timpahute very stony clay loam, 2 to 12 percent
slopes (TmC).—This soil occupies gently sloping to strongly
sloping alluvial fans in the northwestern part of Pen-
oyer Valley. The fans are cut by several drainage chan-
nels 1 to 4 feet deep and by several channels of inter-
mittent streams, 4 to 10 feet deep. The vegetation con-
sists of spiny hopsage, bud sagebrush, galleta, littleleaf
horsebrush, and Mormon-tea.

Included with this soil are tracts of Leo soils, which
lie in deep, narrow drainage channels and in areas where
the channels converge. These inclusions make up about
8 percent of the total acreage.

This soil is in range that is grazed by livestock. It is
too rough and too stony for cultivation or for irrigation.
On range managed for cattle, the most important plants
are Indian ricegrass, desert needlegrass, and galleta.
(Capability unit VIIs-7, dryland)

Timpahute-Leo association, 2 to 12 percent slopes
(TnC}.—This mapping unit occurs on gently sloping to
strongly sloping alluvial fans in the northwestern part
of Penoyer Valley. The fans are convex and are dis-
sected by many narrow drainage channels 5 to 12 feet
deep. The vegetation consists chiefly of spiny hopsage,
bud sagebrush, galleta, and Mormon-tea.

About 70 percent of the association is Timpahute very
stony clay loam, 2 to 12 percent slopes; 20 percent is
Leo gravelly sandy loam, 2 to 12 percent slopes; and 10
percent is inclusions, mainly stony areas of Timpahute
clay loam, very gravelly and cobbly areas of Leo soils,
and very steep breaks adjacent to drainageways.

Timpahute very stony clay loam occupies areas on
alluvial fans and contains an indurated hardpan. Leo
gravelly sandy loam, a very deep soil, occurs in numer-
ous drainage channels and in areas of deposition where
the channels converge. A detailed description of the Leo
soil is given on page 30.

The soils in this association are used as range that
furnished limited grazing for livestock. On range man-
aged for cattle, the most important plants are Indian
ricegrass, desert needlegrass, and galleta. (Timpahute
soil: capability unit VIIs-7, dryland; Leo soil: capa-
bility nnmit VIIs-4, dryland)

Timper Series

In the Timper series are moderately coarse textured
soils that contain a hardpan strongly cemented with
silica and lime. These soils, which are slightly affected
by salts and alkali, developed in alluvium derived mainly
from tuff but partly from andesite, basalt, quartzite, and
limestone. They are on nearly level, old flood plains and
low-lying terraces in Penoyer Valley.

Representative profile of a Timper soil, located about
1,320 feet south and 820 feet west of the northeast corner
of section 33, T. 3 S., R. 55 E.:

A1—0 to 3 inches, gray (10YR 6/1) sandy loam (10 percent
fine gravel), dark grayish brown (10YR 4/2) when
moist; weak, medium, platy structure; slightly hard
when dry, very friable when moist, nonsticky and
nonplastic when wet; few fine roots; many fine and
medium vesicular pores; strongly effervescent; pH
8.7; abrupt, smooth boundary.

Cl—3 to 6 inches, light-gray (10YR 7/2) sandy loam, dark
brown (10YR 4/3) when moist; weak, thick, platy
structure; soft when dry, very friable when moist,
very slightly sticky and very slightly plastic when
wet; few fine roots; few fine tubular pores, and many
fine vesicular pores; strongly effervescent; pH 8.7;
clear, smooth boundary.

02—0 to 10 inches, light brownish-gray (10YR 6/2) sandy
loam, dark brown (10YR 4/3) when moist; weak,
fine, granular structure; soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
abundant fine roots; many very fine and fine inter-
stitial pores; violently effervescent; pIL 8.8; clear,
wavy boundary.

(C3sicam—10 to 18 inches, white (10YR 8/2), strongly silica-
lime cemented, gravelly hardpan, grayish brown
(10YR 5/2) when moist; moderate, thick, platy
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structure; abundant fine roots in cracks and between
plates; many micro pores and many cracks that occur
between plates and where the pan is fractured; vio-
lently effervescent; pH 8.8; clear, wavy boundary.

ITCdsica—I18 to 27 inches, light-gray (10YR 7/1) strata of
gravelly loamy sand and sand, grayish brown (10YR
5/2) when moist; moderate, thick, platy structure
because of stratification and weak cementation, single
grain in other strata; hard in some strata and loose
in others when dry, firm and loose when moist, non-
sticky and nonplastic when wet; plentiful fine roots
that run horizontally between plates; common micro
interstitial pores in cemented strata, and many very
fine and fine interstitial pores in other strata; vio-
lently effervescent on the outer faces of plates and
slightly effervescent within plates and noncemented
strata; pH 8.9; clear, wavy boundary.

IICBsicam—27 to 86 inches, light-gray (10YR 7/1) strongly
silica-lime cemented hardpan (10 percent gravel),
grayish brown (10YR 5/2) when moist; weak, thick,
platy structure; very few fine roots; few fine tubular
pores; slightly effervescent in fractures and non-
effervescent elsewhere but has thin, white (10YR
8/2) when dry, very pale brown (10YR 7/3) sheets
where lime has accumulated on plate tops; pH 9.0;
abrupt, wavy boundary.

IIC6—36 to 60 inches -, light-gray (10YR 7/2) very gravelly
loamy coarse sand, dark brown (10YR 4/3) when
moist; single grain; loose when dry or moist; very
few fine roots; very porous; noneffervescent; pH 8.1.

In some places the Al, Cl, and C2 horizons are fine
sandy loam. In places these horizons contain gravel,
which generally makes up less than 25 pevcent of the
volume but may account for as much as 40 percent. The
depth to the hardpan (C3sicam horizon) ranges from
10 to 20 inches. The hardpan may include several strata
that are weakly or strongly cemented, and it may be
stratified with materials that arve not cemented. The
depth to loose material (IIC6 horizon) ranges from 30
to 40 inches. The reaction ranges from mildly alkaline
to very strongly alkaline. Normally, the alkalinity in-
creases with depth to the pan and decreases sharply
below it.

The Timper soils are now well drained, but the profile
suggests that drainage was not so good while the soils
were developing. They have medium or slow runoff, very
slow permeability, and a shallow root zone. Natural fer-
tility and the available water capacity are very low.
Erosion is a slight hazard. -

Timper sandy loam (Tp).—This soil occupies a smooth,
low, nearly level terrace novth of Shadow Well in Pen-
oyer Valley. The vegetation is mainly graymolly and
shadscale, but there are some annual plants.

Included in areas mapped as this soil are intermingled
small areas of Papoose soils. Unlike the Timper soil, the
Papoose soils lack a hardpan. Also included, along broad
but shallow drainage channels, are small areas of Fang
soils, which also lack a hardpan. Then too, there are
included areas where wind has formed small hummocks
of sandy material, 4 to 5 inches high, at the base of
shrubs. These inclusions make up about 10 percent of
the total acreage.

This soil is used for limited livestock grazing. It is
not suitable for cultivation or for irrigation, because it
is shallow and has very low available water capacity. On
range managed for cattle, the most valuable plants are
Qs y;no]ly and shadscale. (Capability unit VIIs-8, dry-
land

Tippipah Series

The Tippipah series consists of soils that have a grav-
elly or very gravelly, coarse-textured substratum and ave
slightly aflected by salts and alkali. These soils devel-
oped in alluvium derived principally from basalt and
ignimbrite. They occupy smooth, nearly level alluvial
fans in Penoyer Valley.

Representative profile of a Tippipah soil, located about
400 feet east and 300 feet south of the northwest corner
of section 81, T. 3 S,, R. 55 E.: -

Al1—0 to 4 inches, light-gray (10YR 7/2) sandy loam, dark
grayish brown (10YR 4/2) when moist; weak, thick,
platy structure; soft when dry (but surface 15 to
14 inch is slightly hard), very friable when moist,
nonsticky and nonplastic when wet; few very fine
roots; many medium and fine vesicular pores; no
effervescence; pH 8.5; abrupt, wavy boundary.
to 8 inches, pale-brown (10YR 6/3) loam with a
sprinkling of light-gray (10YR 7/2) bleached sand
and silt particles, dark brown (10YR 4/3) when
moist; very weak, medium, columnar structure;
slightly hard when dry, friable when moist,.slightly
sticky and slightly plastic when wet; few fine and
very fine roots; many very fine and fine vesicular
pores in the topmost 1 inch, below which are common
very fine and fine interstitial pores; few thin patchy
clay films on ped faces and in pores; no effervescence;
pH 8.5; abrupt, slightly wavy boundary.

B21t—8 to 18 inches, light-brown (7.5YR 6/4) sandy clay
loam, brown (7.5YR 5/4) when moist; strong, medi-
um, columnar structure; hard to very hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few medium roots, and plentiful
very fine and fine roots; many very fine vesicular
pores in the upper part and common very fine inter-
stitial pores in the lower part; many thin and few
moderately thick clay films on ped faces; generally
no effervescence, but strong effervescence where few,
fine and medium, faint filaments of white (10YR
8/2) lime occur; pH 8.6; clear, wavy boundary.

B22tca—18 to 24 inches, light-brown (7.5YR 6/4) gravelly
sandy clay loam (25 percent gravel), brown (7.5YR
5/4) when moist; weak, medium, subangular blocky
structure ; hard when dry, friable when moist, slightly
sticky and slightly plastic when wet; few very fine
and fine roots; many very fine interstitial pores, and
few fine tubular pores; common thin clay films on
ped faces and in pores; generally no effervescence,
but strong effervescence where a few, medium, dis-
tinet fllaments of white (10YR 8/2) lime occur and
where lime coats the under side of pebbles; pH 8.6;
clear, wavy boundary.

B3tca—24 to 28 inches, light-brown (7.5YR 6/4) gravelly
loamy coarse sand (35 to 40 percent gravel), brown
7.5YR 5/4) when moist; weak, fine, subangular
blocky structure; slightly hard when dry, very fri-
able when moist, nonsticky and nonplastic when wet;
plentiful very fine and fine roots; many very fine
interstitial pores; few fine clay films between sand
grains; generally no effervescence, but strong effer-
vescence where few, medium, distinet filaments of
white (10YR 8/2) lime occur and where lime forms
a thin film on pebbles; pH 8.2; clear, wavy boundary.

Clsica—28 to 44 inches, very pale brown (10YR 7/3) gravelly
loamy coarse sand (45 percent gravel), dark brown
(10YR 4/3) when moist; massive; slightly hard
when dry, very friable when moist, nonsticky and
nonplastic when wet; plentiful fine roots; many very
fine and fine interstitial pores; contains few, discon-
tinuous, very thin (less than one-eighth inch thick)
strata strongly cemented with silica; violent effer-
vescence; moderately thick lime crust on under sides
of pebbles and a small amount of segregated lime
throughout this material; pH 8.2; abrupt, wavy
boundary.

A&B—4
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I1C2—44 to 49 inches, white (10YR 8/2) very gravelly loamy
coarse sand (65 percent gravel), grayish brown
(10YR 5/2) when moist; massive; hard when dry,
friable when moist, nonsticky and nonplastic when
wet; few very fine roots; many very fine and fine
interstitial pores; strong effervescence; pH 8.0;
abrupt, wavy boundary.

TIC3sica—49 to 55 inches, light-gray (10YR 7/2) very gravelly
coarse sand (75 percent gravel), grayish brown
(10YR 5/2) when moist; massive; slightly hard
when dry, very friable when moist, nonsticky and
nonplastic when wet; few very fine roots; many very
fine and fine interstitial pores; violent effervescence
where few thin silica-lime cemented strata ocecur,
slight effervescence elsewhere; pH 8.7; abrupt, wavy
boundary.

TIC4—55 to 65 inches -, light brownish-gray (10YR 6/2)
very gravelly coarse sand (75 percent gravel), dark
grayish brown (10YR 4/2) when moist; massive;
slightly hard when dvy, very friable when moist,
nonsticky and nonplastic when wet; devoid of roots;
many very fine and fine interstitial pores; no effer-
vescence; pH 8.5.

The Al horizon is moderately vesicular. The A&B
horizon has colummar or prismatic structure that breaks
readily to platy structure. In the upper part of the B
horizon, the texture is sandy clay loam or clay loam in
which the gravel content is 0 to 25 percent. The ex-
changeable sodium percentage in the B horizon ranges
from 15 to 40 percent. The depth to the C horizon ranges
from 24 to 30 inches. In most places just below the B
horizon, or within a depth of 40 inches, there are dis-
continuous strata very weakly or weakly cemented with
silica. These strata are hard to extremely hard when dry
and are firm to extremely firm when moist. In addition,
they are randomly oriented but are mostly diagonal.
The gravel content in the C horizon ranges from 45 to
85 percent. Throughout the profile the reaction ranges
from moderately alkaline to very strongly alkaline.

These well-drained soils have very slow runoff and
moderately slow permeability. Their natural fertility and
available water capacity are moderate, and their root
zone is very deep. The hazard of erosion is moderate.

Tippipah sandy loam (Tr).—This soil lies on a nearly
level alluvial fan, where the average slope is about 1
percent, south of State Route 25 in Penoyer Valley. It
1s slightly affected by salts and alkali. Shadscale, bud
sagebrush, winterfat, and galleta are the principal plants.

Included with this soil are a few sandy hummocks and
ridges, none of which is more than 8 inches high, and
some small gravelly areas. These inclusions occupy about
5 percent of the total acreage.

This soil is used for range that is grazed by livestock,
and it provides habitat for upland wildlife. On range
managed for cattle, the most important plants are desert
needlegrass and galleta. The soil can be developed as
irrigated cropland if water is made available, The slight
concentration of salts and alkali could be reduced
through proper irrigation, though a heavy application of
water would be needed periodically to maintain a favor-
able salt balance. (Capability unit IIIs-3, irrigated;
VIIs-4, dryland)

Tolicha Series

The Tolicha series consists of stony, moderately coarse
textured soils that formed in material weathered in place

from basaltic bedrock. These soils are on moderately
sloping to strongly sloping hills and on rolling foothills
in the Penoyer Valley.

Representative profile of a Tolicha soil, located about
350 feet east and 1,050 feet south of the northwest corner
of section 35, T. 2 8., R. 54 Ii.:

Al—0 to 3 inches, light-gray (L0YR 7/2) extremely stony
very fine sandy loam (50 percent stones and gravel),
dark grayish brown (10YR 4/2) when moist; weak,
thick, platy structure; slightly hard when dry, friable
when moist, nonsticky and nonplastic when wet; no
plant roots observed; common medium, and many
very fine and fine vesicular pores; violently effer-
vescent; pH 8.5; abrupt, smooth boundary.

C1—3 to 7 inches, light-gray (10YR 7/2) stony loam (30 to
40 percent stones and gravel), brown (10YR 5/3)
when moist; massive (structureless) to weak, medi-
um and fine, granular structure; slightly hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; few fine roots; many very fine
vesicular pores, and many fine and very fine inter-
stitial pores; violently effervescent; pH 8.7; clear,
wavy boundary.

C2—T to 12 inches, very pale brown (10YR 7/3) stony and
gravelly fine sandy loam (30 to 40 percent stones and
gravel), brown (10YR 5/3) when moist; massive:
soft when dry, very friable when moist, nonsticky and
slightly plastic when wet; few, medium and abun-
dant, very fine and fine roots; many micro and very
fine interstitial and tubular pores; violently effer-
vescent; pH 89; abrupt, irregular boundary.

R—12 to 14 inches -, slightly weathered, hard basaltic bed-
rock that has thin, white lime and silica coatings on
surface and in cracks and crevices.

Covering the surface are flat, angular and subangular
pebbles, 14 to 2 inches in diameter, that form an almost
continuous gravel pavement. The pebbles have a burn-
ished, dark-brown desert varnish of iron and manganese
oxides on exposed surfaces. In the uppermost 2 to 4
inches of the profile, there is a strongly developed vesic-
ular porosity. The coarse fragments in the profile vary
considerably in number and size from place to place.
Their content ranges from 50 to 80 percent in the
A1 horizon and from 35 to 50 percent in the C horizon.
Normally, most of the fragments are stones. The depth
to bedrock ranges from 10 to 20 inches. The reaction
ranges from moderately alkaline to very strongly al-
kaline.

These soils are well drained. Runoff is medium, perme-
ability is moderate, and the available water capacity is
very low. The soils have low natural fertility and a very
shallow or shallow root zone. Erosion is a moderate
hazard.

Tolicha extremely stony very fine sandy loam, 4 to 12
percent slopes (TsD).—Most of this soil is on the mod-
erately sloping or strongly sloping sides and top of Black
Rock Hill near State Route 25 in Penoyer Valley. Domi-
nant in the plant cover are spiny hopsage, fourwing salt-
bush, low Douglas rabbitbrush, Anderson wolfberry, and
Mormon-tea. Also, there is some galleta.

Included in areas mapped as this soil are many out-
crops of rock, generally less than 5 acres in size. Also
included are areas of rubble, most commonly adjoining
the outcrops on the lower side. These inclusions make up
about 15 percent of the total acreage.

This soil is used to provide limited grazing for live-
stock. It is so stony, so strongly sloping, and so shallow
that it is not suitable for cultivation and irrigation. On
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range managed for cattle, the most important plants are
desert needlegrass and galleta. (Capability unit VIIs-7,
dryland)

Tufa Rock Land

This miscellaneous land type consists of tufa, a chem-
ical sedimentary rock composed of calcium carbonate
and silica. The rock formed as a deposit from springs,
streams, or lakes. It oceurs as a relatively large mound
adjacent to the playa in Penoyer Valley and as several
smaller mounds close to springs in Pahranagat Valley.
These mounds are mainly in areas of Kawich and of
Ash Springs soils.

Tufa rock land-Kawich association, 0 to 12 percent
slopes (TuD).—This mapping unit consists of a large
mound of tufa vock that rises about 50 feet above the
Penoyer Valley floor, together with the more mildly
sloping sandy soil that lies on the flanks of the mound.
At the eastern edge of the mound is Sand Spring, which
is the only surface source of water in the valley, though
it did not contribute to formation of the tufa. The rock
supports no vegetation, but the Kawich soil is in stands
of greasewood, fourwing saltbush, shadscale, and seep-
weed.

About 40 percent of the association is Tufa rock land;
35 percent is Kawich fine sand, 0 to 12 percent slopes;
and 25 percent is included small areas of a soil that is
somewhat, like Kawich fine sand but is less than 40 inches
deep over tufa.

Kawich fine sand is a very deep soil that formed in
windblown material accumulated arvound the outer edge
of the tufa mound. This soil has a hummocky surface
and is 40 to more than 60 inches deep over tufa. Its pro-
file is similar tothe one described on page 27.

The soil in this assoclation is in range that provides
limited grazing for livestock. Because it is highly sus-
ceptible to soil blowing and, in many places, 1s moder-
ately sloping or strongly sloping, it is not suitable for
cultivation or irrigation. On range managed for cattle,
the most important plants are fourwing saltbush, Indian
ricegrass, and shadscale. No use is made of Tufa rock
land. (Tufa rock land: capabiilty unit VIIIs-7, dryland;
Kawich soil: capability unit VIIs-L, dryland)

Woodrow Series

The Woodrow series consists of moderately fine tex-
tured soils that are strongly aflected by salts and alkali.
These soils developed in alluvium derived from various
kinds of rocks. They lie in smooth, almost flat basins in
Penoyer Valley.

Representative profile of a Woodrow soil, located 800
feet south and 160 feet west of the north quarter corner
of section 31, T. 2 S., R. 56 B.:

A1—0 to 2 inches, white (10YR 8/2) light clay loam, grayish
brown (10YR 5/2) when moist; moderate, medium,
platy structure; slightly hard when dry, friable when
moist, sticky and plastic when wet; few very fine
roots; many very fine and fine, and common vesicular
pores; violently effervescent; pH 9.0; abrupt, smooth
boundary. .

C1—2 to 6 inches, light-gray (10YR 7/2) light clay loam, dark
brown (10YR 4/3) when moist; moderate, medium,
platy structure; hard when dry, friable when moist,

sticky and plastic when wet; few very fine and fine
roots; many very fine and fine vesicular and tubular
pores; violently effervescent; pH 9.0; clear, smooth
boundary.

IIC2—06 to 13 inches, light-gray (10YR 7/2) fine sandy loam,
brown (10YR 5/3) when moist; moderate, medium,
platy structure; hard when dry, friable when moist,
slightly sticky and slightly plastic when wet; abun-
dant very fine roots, few fine and medium roots;
many very fine and fine tubular pores; violently
effervescent; pH 9.0; clear, smooth boundary.

ITIC3—13 to 18 inches, silty clay loam similar to ITC2 horizon
in color; strong, medium, platy structure; hard when
dry, friable when moist, sticky and plastic when wet;
few very fine and fine roots; many very fine and fine
tubular and vesicular pores; violently effervescent;
pH 9.0; clear, smooth boundary.

ITIC4—18 to 28 inches, heavy silt loam similar to IIC2 hori-
zon in color; strong, thin, platy structure; hard when
dry, friable when moist, slightly sticky and slightly
plastic when wet; plentiful very fine and fine roots;
many very fine vesicular pores; violently effervescent;
pH 9.0; clear, smooth boundary.

ITIC5—28 to 70 inches -, brown (10YR 5/3) light silty clay
loam, dark brown (10YR 4/3) when moist; moderate,
medium, platy structure; hard when dry, firm when
moist, sticky and plastic when wet; few very fine and
fine roots; few very fine and fine tubular pores;
violently effervescent; pH 9.0.

In some places a thin crust of salt covers the surface.
The texture in the profile is dominantly silty clay loam
or heavy silt loam, but in places there are thin strata of
fine sandy loam, very fine sandy loam, or loam. The re-
action is strongly alkaline or very strongly alkaline. In
some places the alkalinity is uniform throughout the
profile; in others it decreases with depth.

These soils are well drained, and they have very slow
runoff and high available water capacity. Permeability
is slow in undisturbed areas because of the platy struc-
ture, but it would be moderately slow if the soil were
cultivated. Natural fertility is high, and the root zone
is very deep. The hazard of erosion is slight.

Woodrow clay loam (Wc).—This soil occupies a rela-
tively small area on a smooth, nearly level flood plain
northeast of Sand Spring in Penoyer Valley. It is
strongly affected by salts and alkali, and about 1 year
in 10, 1t is covered by water running off higher lying
soils. The vegetation consists of greasewood, fourwing
saltbush, seepweed, shadscale, and graymolly.

Included with this soil are spots of Woodrow soils
that are moderately affected by salts and alkali. Also in-
cluded are small areas of Kawich fine sand, which occurs
in low dunes or ridges. These inclusions make up about
15 percent of the total acreage.

This soil is in range that provides limited grazing for
livestock and habitat for upland wildlife. On range man-
aged for cattle, the most important plants are graymolly
and fourwing saltbush. The soil can be made suitable
for irrigation if water becomes available. (Capability
unit ITs-6, irrigated; VIIs-6, dryland)

Use and Management of Soils

In this section are discussed general management prac-
tices, water supply, drainage, salts and alkali, molyb-
denum toxicity, capability groups of soils, estimated
yields, managing soils for wildlife, and the engineering
uses of soils.
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General Management Practices

Although each soil in the Pahranagat-Penoyer Areas
differs somewhat from the others, certain practices of
management apply to all of the soils that are eultivated.
Among these practices are use of suitable crop rotations,
adding plant nutrients in fertilizer and manure, and
controlling erosion. At the present time, the only soils
cultivated are in the Pahranagat Area.

Crop rotations

The crop rotation most commonly used in the Pahran-
agat Area consists of 2 years of a row crop, 1 year of a
small grain, and 4 years of a legume. Suitable row crops
are potatoes, carvots, sugarbeets, corn for silage, and
vegetables grown for seed. Barley is the principal small
grain, but some 1ye, oats, and winter wheat also are
grown. A small grain commonly serves as a companion
crop for an alfalfa seeding.

Alfalfa is the most important legume. It should be
seeded in mixture with grass, such as alta fescue or
orchardgrass. This provides a better hay mixture, and
the more extensive root system of the grass improves
soil structure.

Addition of plant nutrients

Adding commercial fertilizer or manure is the usual
means of correcting nutrient deficiencies. The soils in
both Areas generally are deficient in nitrogen, and all
crops, including newly seeded legumes, benefit from its
addition. Available phosphorus 1s needed, especially on
the strongly calcareous soils and at high levels of pro-
duction. Potatoes respond to both nitrogen and phos-
phorus. Small amounts of nitrogen and little or no phos-
phorus are used on small grain. Very little fertilizer is
used on established stands of alfalfa, but on the strongly
calcareous soils this crop may respond to added phos-
phorus.

The potassium supply seems to be adequate in all the
soils, though added amounts of potassium might be bene-
ficial on coarse-textured soils that are heavily cropped.
The soils in both Areas have no known deficiencies of
sulfur, calecium, magnesium, copper, zine, molybdenum,
boron, or manganese. The supplies of these elements may
be depleted in time, especially under heavy cropping on
the coarse-textured soils. .

In the Pahranagat Valley, some soils having a high
water table contain molybdenum in amounts that are
toxic to livestock. Whether the amount of molybdenum
in a soil is excessive depends on the degree of wetness,
the content of organic matter, and the kind of parent
material. The toxicity is readily corrected by injecting
copper compounds in the animals.

Lime is so abundant in all the soils that it causes de-
ficiencies of phosphorus and iron. A phosphorus defi-
ciency slows the growth and reduces the yield of most
crops, particularly alfalfa. Only the most water-soluble
forms of phosphorus should be used, because the soils
in both Areas are alkaline.

Yellowing in the leaves of trees, shrubs, and crops is
a symptom of chlorosis, or iron deficiency, in the Areas.
Chlorosis can be corrected by applying iron chelates, fer-
ric sulfate, or glass frits containing iron.

Calcium sulfate (gypsum) is used in the Areas mainly

to loosen fine-textured soils and to reclaim soils affected
by alkali. In fields where gypsum is needed, the quality
of the irrigation water should be checked, for a few
wells supply water that contains a considerable amount
of gypsum.

Erosion control

On most irrigated soils that are well managed, soil
blowing is only a slight hazard. It can be controlled by
plowing under crop residue, keeping the surface cloddy,
and using subsurface tillage. On coarse-textured soils,
stripcropping at right angles to the prevailing wind
helps to control soil losses. Leaving stubble or crop resi-
due on the surface also provides some protection.

Water erosion is generally only a slight hazard in
cultivated areas, because only the most mildly sloping
soils are used for crops.

Water Supply

The water used in the Pahranagat Valley comes mainly
from underground sources. The greater amount is ob-
tained from springs, which provide a total constant flow
of about 80 acre-feet per day. The remaining water is
supplied by wells of variable depth that are located
chiefly in or near the channel of the ancient White River.
None of the wells are free flowing, and the water pumped
from these wells varies in temperature and quality. Most
of the water for domestic use is obtained from shallow
wells less than 50 feet deep.

In the Penoyer Valley, the total number of wells now
in use is 17. Of this number, 14 were active at the time
fieldwork for this soil survey was started, and three have
been drilled since the work was completed. Of the older
14 wells, only two are located in the northern half of
the Penoyer survey area. Most of the older wells are of
small diameter and are used to furnish water for live-
stock. The other four wells are of larger diameter and
were originally used during road construction and by
mining enterprises.

The three newer wells in Penoyer Valley were drilled
to obtain water for irrvigation. These wells are south of
State Route 25. While drilling was underway, the only
materials encountered, to a depth of 160 feet, were coarse
sand, gravel, and boulders. Hydraulic conditions are
good. The pumping lift is about 100 feet, and the total
capacity is more than 1,000 gallons per minute. These
wells indicate that using at least some of the valley for
nrvigated crops is feasible.

Penoyer Valley is drained into a playa, a flat basin on
the valley floor. Underground water flows toward the
playa, as shown in this area by an abundance of grease-
wood (Sarcobatus wvermiculatus), a shrub that indicates
a high water table. In the area of the valley floor, the
water table is within 20 feet of the surface. Here, along
an imaginary line extending northeast and southwest,
there is a series of small tufa domes and exposed traver-
tine and sinters, all of which are rocks or deposits
formed by the evaporation of spring water. The largest
of these deposits is at Sand Spring and covers more than
350 acres. Along the northeast-southwest line, the pres-
ence of inland saltgrass (Distichlis stricta) in areas as
much as 50 feet higher than the playa surface is evidence
that ground water rises as it approaches the playa.
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The State of Nevada engineer has tentatively estimated
that the annual recharge of ground water in the Penoyer
Valley is about 3,000 acre-feet. This estimate can be ad-

justed, if necessary, as more information becomes avail-
able.

Quality of irrigation water

The quality of water used for irrigation has a great
effect on the soil, on the suitability and yield of crops,
and on the amount of water in the soil actually available
to plants. Table 2 gives data obtained by analyses of
water sampled at selected springs, lakes, and wells in
the Pahranagat and Penoyer Valleys.

Residual sodium carbonate, given in equivalents per
million in table 2, was calculated by subtracting the sum
of Ca and Mg from the sum of HCO3 and COs,.

In both valleys the water obtained from springs is
similar and is of good quality (§). The water from wells
in Pahranagat Valley generally can be safely used for
irrigating crops, though it varies in quality, is highly
saline, has a content of residual carbonate that is mar-
ginal for safe use, and contains boron that is occasionally
toxic. In the Penoyer Valley, the well water is only
about a third as salty as that in the Pahranagat Valley,
but in other respects the water from wells in both valleys
is similaxr.

The data shown in table 2 for wells and springs in
Pahranagat Valley do not represent an accurate evalua-
tion of all the water used for irrigation in the valley.
The wells listed in the table provide water only for
domestic use. These wells are shallow, and the water
pumped from them likely is not representative of the
ground water at greater depths. Because meadows are
kept wet and many unlined ditches are used upstream,
salts are progressively concentrated in the downstream
part of the valley. In addition, some of the lakes are used
as reservoirs for storing irrigation water. The stored
water increases in salinity as some of it evaporates.

An example of the many ways in which water can vary
in quality, as well as the ways in which soils can be
affected by water, occurs in the Pahranagat Valley. On
the flood plain between Hiko Spring and Maynard Lake
—a distance of about 80 miles—the soils have been wet
for many years because of meandering water, principally
from three thermal springs. Although the three springs
are fairly close together, the area affected by each one
is largely separated from the other two.

In the area affected by each spring, the quality of the
water varies greatly from the upstream part of the area
to the downstream part. In the water downstream, there
is a progressive increase in the total salt content, per-
centage of sodium, total content of sodiwm, pH value,
and total content of carbonates, bicarbonates, boron, and
fluoride. On the other hand, a decrease occurs in the per-
centage of carbonates and bicarbonates and in the per-
centage of calcium and magnesium.

These differences in water quality have differing effects
on the soils. First, the salinity is highest in soils on the
flood plain in the lower part of each area. Second, the
lower half of each area contains soils in which the carbo-
nates and bicarbonates of calcium and magnesium have
been precipitated to enrich the lower part of the soil
profile with carbonates. This explains why the sodium
content n the water increases downstream.

In some places water of poor quality is suitable for
irvigation if it is mixed with water of better qualiy.
Also, water having a high content of sulfate is helpful
in reclaiming alkali soils.

Drainage

The Penoyer Valley is a closed basin in which all
drainage is toward a centrally located playa that is in-
termittently flooded. In the initial plan for irrigating
soils in this valley, the first soils that will be brought
under irrigation are the very deep, pervious Fang and
Papoose soils. Unless the irrigated area is enlarged con-
siderably by developing additional supplies of water, no
serious drainage problem is expected.

The Pahranagat Valley is drained by the channel of
the ancient White River, which flowed into the Colorado
River. Presently, the water supply in the drainage basin
of the old river is so low that little or no surface water
moves through the valley. Surface water from seeps and
springs is dissipated, mainly by evapotranspiration.

Although the flood plain m Pahranagat Valley is
about 44 miles long, it 1s wetted by surface water only
in the lower part. This part extends from IHiko Sprin%
to Maynard Lake and is about 30 miles long. The flood
plain is generally 14 to 14 mile wide, but in several
places it has been narrowed by the encroachment of
alluvial fans. At some of these narrows, there are small
lakes that are used for storing the return flow of excess
irrigation water, the winter flow from three large thermal
springs, and the flow from many smaller springs in the
valley.

Because drainage is restricted in the narrower parts of
the flood plain, most of the soils on the flood plain have
a high water table and ave affected by salts and alkali.
These adverse features are aggravated in soils located
immediately upstream from the small lakes used as res-
ervoirs.

Most of the irrigated soils in Pahranagat Valley are
on the flood plain and, consequently, are wet, to a varying
degree. Of these wet soils, the most important and most
extensive are the Adaven, Ash Springs, Bastian, and
Pahranagat soils; the water table variants from the
normal Lahontan soils; and some of the Geer and Sea-
man soils. On all of these soils, management is needed
that maintains a favorable salt balance and keeps the
water table at a level that is safe for crops.

Some areas on the flood plain have been partially
drained by building drainage structures, both open and
underground, and by lining the supply ditches. Channels
have been constructed to provide an outlet for excess
surface water through the narrows or into small lakes.
Nevertheless, drainage in the valley generally is not sat-
isfactory, for the water table is only fairly well con-
trolled 1 a large acreage of wet soils, and an adequate
outlet for excess water 1s still lacking in some areas.

A study of the drainage problem in Pahranagat Val-
ley shows the need for an integrated plan of irrigation
and drainage that is based on detailed engineering in-
vestigations. Such a plan should provide for lowering
the water table, wherever feasible; disposing of excess
surface and subsurface water throughout the valley; and
supplying water of acceptable quality for use by crops
and for Tleaching excessive salts from soils that can be
made suitable for cultivation.
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TaBLe 2.—Chemical analyses of water from selected springs,

[Where no figure is given,

PANRANAGAT
Silica Caleium Magne- Sodium Potas-
Source of water and location Date of collection (8i02) (Ca) sium (Na) sium
(Mg) (X)
Springs: EPM? EPM? EPM? EPM?3 EPM?
Hiko I%pr]ng, orifice (NWXSW1{ sec. 14, T. 4 S., R. | March 10, 1962_____ 33 2.2 1. 92 1. 26 0.18
60 E.) 4
Crys’ml Spring (NW¥SW14 sec. 10, T. 5 8., R. 60 | April 15, 1963...____ 31 2. 25 1,93 1. 00 .13
Ash Spungs (NWYNWlsec.6, T.68,R.61E)____| June 4, 1944________| __.____..__ 2. 32 1. 59 1,30 foecoeeo
Lake
Hll\O Lake (SW¥SWiisee. 26, T.4S.,,R. 60 L.)____. June 21, 1939_______j________._ 4,20 1. 88 10.83 | .__.
Upper Pahﬁmnmgmt Lake (NTVNF/ sec. 4, T.88S., | September 14, 1944 __|__________ 2.13 5.97 13,00 |__________
R. 61
Lower Pahranagat Lake (SW¥NEY sec. 31, T.88., | June 4, 1944________| . ________ 1. 01 2. 21 20.40 |__________
R. 61 B.).
Maynard Lake, outlet (SW14SW3{sec. 3, T. 98, R. | March 20, 1937_____|_ ... ___. 2. 92 7.76 16. 65 3.29
62 I.).
Wells:
Alamo town well (SWY¥SEY sec. 5, T. 7 S R.61 K. Septembel 22,1944 | .. .__ 2. 80 1. 15 6.35 | ...
Farmstead well (SEY%SEY, see. 5, T.78,, 61 E. Yoo 1942 |l 3. 65 2. 54 770 |- __
PENOYER
Springs: .
Sand Spring NW¥NW1;sec. 26, T. 2 8., R 55K.) .| May 8, 1961 ________| . _____._. 04, 83 (.. __ 1. 45 0. 28
l\IcCt]ljt,chen Spring (SE}{;SW}/ sec. 9, T.1 N, R, | May 8, 1961 ________|________. 82,61 |.________. 1. 63 .13
56 IL.).7
Wells:
Gunderson well (SEYNW see. 32, T.38,R.65.) | May 8, 1961 ________|_.________ 81,31 | ______ 1. 65 .18
Dodge well (S1148Wlisec. 7, T.3 S, R. 55 E)_._.| May 8, 1961 _ . ______|______.__. 61,85 . 2. 00 .27
Sundown well (NW14 ST}/ sec. 8, T.4S.,R.55K.)___| May 8, 1961 ________|..______. L O T P 1. 83 .20
Smith well (SWYNE¥;see. 26, T.18,,R. 54 E)___._ May 8, 1961 ______ | ... 81,51 |- . 99 .12

! Data for samples collected before 1960 are from “Irrigation Waters of Nevada’ (6). All other data are unpublished. Analyscs were
made by Dr. L. Dunn, chief, Soil and Water Testing Laboratory, University of Nevada Agricultural Tixperiment Station.

2 Equivalent per million *
and milliequivalents per liter are numerically identical if the specific
3 Parts per million.

A unit chemical equivalent weight of an ion per million unit weights of solution; equivalents per million

gravity of the solution is 1.0.

¢ Temperature of the water 80° F. on date of collection. Total hardness calculated as CaCO; (actually calcium plus some magnesium)

206 parts per million.

Salts and Alkali

Most soils in arid and subarid regions contain at least
small quantities of soluble salts, fllkmh, or both. Because
rainfall is low and evaporation is high, percolating rain-
water is insufficient for leaching all the salts out “of the
soil. Consequently, some of the salts remain in the root
zone. In some soils the salts and alkali are highly con-
centrated and are toxic to plants.

In addition, many low-lying areas receive sa]ty run-
off or seepage. The shallow percolation and surface evap-
oration of such water generally results in a further in-
crease of soluble salts on or in the soils. In some areas
that have a high water table, water may rise in the soil
by capillary action and bring dissolved salts with it.
Soluble salts are readily dissolved in water and may
move In solution to any part of the soil profile.

A soil that contains excessive amounts of soluble salts
but not alkali is called a saline soil. One that contains
excessive adsorbed sodium is called an alkali soil. A seil

containing both excess soluble salts and alkali is de-
seribed as saline-alkali (10).

Saline or saline-alkali phases of several of the soils
have been mapped. In the Pahranagat-Penoyer Areas,
four saline and alkali classes are defined. These classes
are based primarily on the amount of salts or salts and
alkali contained in the surface layer of the soil at the
time of the survey. Three of the four classes are identi-
fied on the soil map as soil phases. The four classes are—

1. Soils free of ewcess salts and alkali contain less
than 0.15 percent of salts. The conductivity of the sat-
uration extract is less than 4 millimhos per centimeter
at 25° C., and the percentage of exchangeable sodium is
less than 12.

2. Slightly saline-alkali soils contain 0.15 to 0.35 per-
cent of salts, or the conductivity of the saturation extract
is 4 to 8 millimhos per centimeter at 25° C. The per-
centage of exchangeable sodium is 12 to 30 for coarse
textured and modernte]y coarse textured soils and is 12
to 20 for medium-textured to fine-textured soils.
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lakes, and wells in the Pahranagat and Penoyer Valleys !
information was not recorded]}
VALLEY
Bicar- Carbonate| Sulfate Chloride | Fluoride Nitrate Boron Sodium- Residual Specific
bonate (CO3) (804) (Ch o)) (NO3) (B) adsorption- sodium conductance | Reaction
(HCO03) ratio carbonate
Micromhos per
EPM? EPM? EPM? EPM? PPM3 EPM? PPM3 EPM? cem. et 25° C. pH
4. 26 4} 0.75 0. 31 0. 03 0. 02 0. 01 0. 88 0. 14 494 8 0
4. 46 0 . 56 .23 .03 .02 .20 .69 28 | 8.0
4. 20 0 .72 o8B0 || __ .87 . 65 .29 480 (oo ..
10. 00 0 5.23 1069 | o 6. 23 3.92 1,824 | ...
9. 80 1. 00 6. 98 332 |l 71 3. 24 1.70 1,775 oo
8. 95 2.70 9. 01 3,00 |oo | .87 16. 06 5.73 1,751 |oooooo o
__________ 9. 14 10. 84 4011 . 7. 30 0 2,055 |cocanoo_ o
6. 80 57 2,12 D TN IERIP ORI 4. 53 2. 85 O I O
890 oo __ 3. 48 160 |ooo |l 98 4, 40 171 1,250 |
VaLLEY
5. 18 0. 64 0.17 0. 41 140 o ____.__ 0. 12 | e 640 83
3. 45 0 .62 . 63 B VR 4| . 470 8.0
1. 94 .30 . 80 .46 90 . 10 oo 350 8.2
1. 87 . 54 1. 20 .99 90 . 12 | e 460 85
2.07 . 66 .76 .41 100§ 10 || __ 390 8.5
1. 84 . 34 . 32 .40 40 L 14 || ______ 290 8.5

¢ Temperature of the water 81° F. on date of collection. Total dissolved solids (residue at 180° C.) 277 parts per million. Total hardness
caleulated as CaCOs (actually calcium plus some magnesium) 223 parts per million.

¢ Total calcium and magnesium,

? McCutcehen Spring is located a few miles north of the Penoyer survey area, but it is listed in this table so that the analysis of water
from Sand Spring can be compared with that from another spring nearby.

3. Moderately saline-alkali soils contain 0.835 to 0.65
percent of salts, or the conductivity of the saturation
extract is 8 to 15 millimhos per centimeter at 25° C. The
percentage of exchangeable sodium is 30 to 40 for coarse
textured and moderately coarse textured soils and is 20
to 80 for medium-textured to fine-textured soils.

4. Strongly saline-allkali soils contain more than 0.65
percent of salts, or the conductivity of the saturation ex-
tract is greater than 15 millimhos per centimeter at 25°
C. The percentage of exchangeable sodium is greater
than 40 for coarse textured and moderately coarse tex-
tured soils and is greater than 30 for medium-textured
to fine-textured soils. :

In the Penoyer Valley the strongest concentration of
soluble salts and alkali is on the nearly level valley floor.
In the soils of this valley, the salts are mostly in the
surface layer and subsoil, whereas the alkali (adsorbed
sodium) is at a slightly lower depth. The excess salts
and alkali have been concentrated in the soils by the

evaporation of saline water and by the action of plants,
principally greasewood.

Saline-alkali soils on the floor of Penoyer Valley could
be reclaimed, but most of them would not be suited to
cultivated crops for other reasons. Among the better
soils that could be reclaimed are those of the Penoyer
series. Underlying the soils throughout the valley is
porous material that would favor the leaching of soluble
salts from the root zone.

In soils used for farming in the narrow Pahranagat
Valley, the salt and alkali content is related to the ¢ual-
ity of the water, the efficiency of irrigation, and the dis-
posal of excess water. Generally, the salinity in these
soils has changed little in the last 20 years. But on the
Hiko Spring watershed and parts of the Ash Springs
watershed, the total salt content in soils has been sig-
nificantly lowered since 1938, when the irrigation ditches
were lined with concrete. Lining the ditches reduced
seepage losses of saline water used for irrigation. If
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more ditches were lined, soil salinity could probably be
lowered on a larger acreage. Extensive reclamation is
unlikely, however, until a general plan is worked out for
irrigating and draining the soils in Pahranagat Valley.

Leaching salts is difficult if a soil contains sodium, or
alkali, that causes the clay particles to disperse In water
and, as a result, reduces permeability. Whether a soil
can be successfully leached is determined by the per-
centage of exchangeable sodium and also by texture. Dis-
sersion is most likely to occur in fine-textured soils hav-
g a high percentage of exchangeable sodium. Applying
gypsum reduces the alkali content and increases perme-
ability, for the gypsum contains calcium that replaces
the sodium. In solls that contain enough free lime, in-
cluding all the saline-alkali soils in the Pahranagat-
Penoyer Arveas, sulfur also can be used for reducing the
alkall content.

Tor any of several reasons, keeping the salt content
low in the soils may not be desirable or economically
feasible. Because of saline irrigation water, a high water
table, slow permeability, or a need to use a field for
crops while improvement is underway, some salinity 1s
permissible if salt-tolerant crops are grown.

Molybdenum Toxicity

Tn addition to the mineral nutrients required by plants
in large amounts, others are needed in only small
amounts and are called the trace elements. They are iron,
manganese, zine, copper, boron, chlorine, and molyhde-
num. Although these elements are essential to growth,
only enough is needed—and the difference between
enough and too much is small. For example, plants may
be harmed by a relatively small amount of molybdenum
in the soil, and animals may be injured by eating the
plants in which the molybdenum has accumulated.

In the Pahranagat Valley the soils known to roduce
forage that contains excess molybdenum are the Ash
Springs soils, including the heavy subsoil variant, the
Pahranagat soils, and the Lahontan soils, water table
variant (2, 4). If cattle or sheep eat the forage produced
on these soils, they are affected by molybdenum poison-
ing, or molybdenosis. Among the symptoms are anemia,
diarrhea, loss of weight, stiffness, and fading of hair
color. Even though the animals do not die, the poisoning
causes a large economic loss. Younger animals are af-
fected more severely than older ones. Observations indi-
cate that molybdenum in pasture plants is more toxic
than that in cured hay.

Recent work by Kubota (4) shows that molybdenum
toxicity in the Pahranagat Valley is most likely on soils
that have parent material derived from ignimbrite of
rhyodacitic nature, impeded soil drainage, and a thick,
dark-colored surface layer containing a large amount of
organic matter. Poisoning is a hazard only on soils 1n
which all three characteristics are present.

The Pahranagat soils, which formed in alluvium from
ignimbrite, produce clover having a molybdenum content
of 15 to 51 parts per million. Ignimbrite, however, 1s a
general term for a kind of extrusive igneous rock that
varies in content of trace elements from place to place.
For this reason, excess molybdenum does not occur in
all poorly drained soils derived from ignimbrite, such
as the poorly drained variants from the normal Lahon-

tan soils. Apparently, these Lahontan soils formed n
alluvium that washed from other rocks as well as ignim-
brite.

Impeded soil drainage contributes to a high concentra-
tion of molybdenum in forage. In contrast, the molyb-
denum content is low in forage plants grown on the well-
drained Penoyer soils and the somewhat excessively
drained Maynard Lake soils.

If drainage has been impeded for a long time, a result
is an accumulation of organic matter in the surface layer.
This also contributes to a high content of molybdenum
in forage. The high molybdenum values reported by
Kubota generally were from plants grown on such soils
as the Pahranagat, in which drainage is poor or some-
what poor and the surface layer is thick and dark col-
ored. As a rule, the dark color is good evidence of accum-
ulated organic matter. An exception is the Ash Springs
series, for the soils in this series contain enough lime in
the surface layer to mask the dark color that would
otherwise indicate the accumulation of organic matter.

If alfalfa and clover are grown together on the same
soil, the alfalfa contains less molybdenum than the
clover. Grasses, sedges, and rushes have a considerably
lower molybdenum content than either clover or alfalfa
grown on the same soil. The various species of clover,
produced on the same soil, do not differ appreciably in
the amount of molybdenum they contain. Among the
species commonly grown in the Pahranagat Valley are
alsike, red, White Dutch, strawberry, and Ladino clovers
and sweetclover.

Spencer (8), in his studies of soil treatment to offset
molybdenum toxicity, suggests the following:

1. Ammonium nitrate should not be applied as a
fertilizer in areas where molybdenum poisoning is a
hazard. This fertilizer causes an increase in the amount
of molybdenum taken up by forage plants.

2. Copper should not be used on a soil in an attempt
to overcome molybdenum toxicity. Not only does copper
fail as a remedy, but it may increase the hazard by rais-
ing the molybdenum content in plants.

In the experimental treatment of cattle affected with
molybdenum poisoning, Dye and O’Harra (2) success-
fully used injections of copper glycinate suspension. Un-
der field conditions copper glycinate suspension can be
injected rapidly and efliciently if a normal method is
available for restraining the animals. Care should be
taken to give a true subcutaneous injection of the mate-
rial throngh the pendent skin of the dewlap in the
region of the brisket.

Capability Groups of Soils

Capability classification is the grouping of soils to
show, in a general way, their suitability for most kinds
of farming. It is a practical classification based on limita-
tions of the soils, the risk of damage when they are used,
and the way they respond to treatment. The classifica-
tion does not apply to most horticultural crops, or to
rice and other crops that have their own special require-
ments for economical production. The soils are classified
according to degree and kind of permanent limitation,
but without consideration of major and generally expen-
sive landforming that would change the slope, depth, or
other characteristics of the soils; and without considera-
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tion of possible but unlikely major reclamation projects.

In the capability system, all kinds of soils are grouped
at three levels, the. capability class, subclass, and wunit.
These are discussed in the following paragraphs.

CarariLity Crasses, the broadest grouping, are desig-
nated by Roman numerals I through VIII. The numer-
als indicate progressively greater limitations and nar-
rower choices for practical use. Classes are defined as
follows:

Class I. Soils have few limitations that restrict their
use.

Class IT. Soils have some limitations that reduce the
choice of plants or require moderate conserva-
tion practices.

Class ITI. Soils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both.

Class IV. Soils have very severe limitations that
restrict the choice of plants, require very careful
management, or both,

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 food and cover.

Class VI. Soils have severe limitations that gener-
ally make them unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife food and cover.

Class VII. Soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to grazing, woodland, or
wildlife.

Class VIII. Soils and landforms have limitations
that preclude their use for commercial plant
production and restrict their use to recreation,
wildlife, or water supply, or to esthetic pur-
poses.

Carasruiry Suncrasses ave soil groups within one
class; they are designated by adding a small letter, e, w,
8, or ¢, to the class numeral, for example, ITe. The letter
e shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢ shows that the chief limitation is climate that is
too cold or too dry.

Carapmrry Unirs ave soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be snited to the same crops and pasture plants, to
require similar management, and to have similar produc-
tivity and other responses to management. Thus, the
capability unit is a convenient grouping for making
many statements about management of soils.

In this survey, capability units are identified by num-
bers or letters that either indicate the chief limitation of
the soils in the capability class and subclass or suggest
other limitations, within the unit, in addition to the
major limitation indicated by the subclass designation.
The units in any given subclass may not be numbered
consecutively, as the symbols are a key to some of the

problems or limitations. The numbers and letters used to
designate units are—

Slope.

Wetness.

Slow permeability.

Low available water capacity.

Clayey texture.

Excess salts or salts and alkali.

Stoniness or rockiness.

Depth limitation (over hardpan or bedrock).

Deficiencies or excesses of minerals.

Occastonal overflow.

Coarse texture.

Rainfall insufficient for reseeding perennial
grass.

P. Poor drainage.
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Two or more numbers, or a number and a letter, are
used if the soils have more than one kind of limitation.
For example, in capability unit IITs-14L are sloping
soils (1), that have low available water capacity (4)
and are coarse textured (L).

The classification of the soils placed in capability

H]

.classes I through IV in the Pahranagat-Penoyer Areas

represents what their uses and limitations are if irriga-
tion water is available, but no attempt has been made to
evaluate the economic feasibility of providing the neces-
sary water. The classification of the soils in capability
classes VI and VII is based on the degree and kind of
limitation for use as range.

Management by capability units

In the following pages the capability units in the
Pahranagat-Penoyer Areas are described and suggestions
for the use and management of the soils are given. Dis-
cussed for each unit are the characteristics of the soils
In the unit, the suitability of these soils for crops, and
management suitable for the soils. To find the names
of the soils in any given unit, refer to the “Guide to
Mapping Units” at the back of this soil survey.

Soils_in capability units ITw-69, ITw-9, IIIw-69P,
IIIw-9P, and IVw-369P contain molybdenum that is
taken up by forage plants in amounts that are toxic to
livestock. Remedying the toxic effects of molybdenum
in livestock is discussed in the subsection “Molybdenum
Toxicity.”

CAPABILITY UNIT I-1, IRRIGATED _

This unit consists of moderately coarse textured and
medium-textured soils on nearly level alluvial fans. These
soils are well drained or moderately well drained and
are more than 60 inches deep. Their permeability is mod-
erate or moderately slow, but their available wafer capac-
ity and inherent fertility are high. Although little or no
erosion has occurred on these soils, some areas are cov-
ered with material that washed from higher lying soils
during the high-intensity rainstorms. Included in the
unit are some saline and saline-alkali soils that are now
used for grazing. :

The soils in this unit can be kept highly productive by
using only a few practices. They are well suited to all
crops suited to the climate and are used chiefly for small
grain, alfalfa, and legume-grass mixtures for hay and
pasture. The kind and the sequence of crops in a rota-
tion depend partly on the supply of water available for
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irrigation. The soils ave friable, are easy to work, and
respond to fertilizer. Cultivating them excessively, how-
ever, can result in less favorable tilth and reduce the
intake of water.

These soils are not affected by a high water table, and
a harmful rise in the ground water is not likely in irri-
gated fields that have been recently converted from
brushland. Nevertheless, care in irrigating is essential to
avoid building up the water table i lower lying soils.
Salts can be removed from saline soils by leaching and
by properly using irrigation water. ]

Leveling and smoothing are generally required before
these soils can be brought under irrigation. Where level-
ing is needed, deep cuts can safely be made. The soils in
this unit are highly suitable for irrigation, and water
can be applied by almost any of the commonly used
methods of irrigating.

CAPABILITY UNIT Ile~1, IRRIGATED

In this unit are moderately coarse textured soils that
occupy small, gently sloping alluvial fans. These soils
are well drained and are more than 40 inches deep. Some
of them have a gravelly surface layer. Permeability is
moderately rapid to moderately slow, and the available
water capacity and inhervent fertility are moderate to
high. Little or no erosion has occurred on these soils,
but some areas are covered with material that washed
from higher lying soils during high-intensity rain-
storms.

The soils in this unit can be protected from erosion
and kept highly productive by using practices that are
easily applied. They ave well suited to all crops that do
well in this climate, though they are generally used for
small grain, alfalfa, or alfalfa-grass mixtures in fields
where irrigation water is available. If soil-improving
crops are grown in rotation \vith_ crops that return a
large amount of residue to the soil, erosion is checked,
good tilth is preserved, and favorable yields are main-
tained. The soils are friable or very friable, are easy to
cultivate, and respond to fertilizer. Excessive cultivation
should be {woidecll, however, because it increases erosion,
impairs tilth, and reduces the water-intake rate.

Ditches used for irrigating these soils should be placed
on the contour. To control washing in delivery ditches,
drop structures should be built where needed. A suitable
kind of irrigation is the corrugation method, but only a
small stream of water should be used.

CAPABILITY UNIT IIw-2, IRRIGATED

This unit consists of medium-textured and moderately
coarse textured soils on nearly level flood plains and toes
of alluvial fans. These soils are somewhat poorly drained,
and they are more than 60 inches deep. Their perme-
ability is moderate or moderately rapid, and their avail-
able water capacity is moderate to high. Runoff is very
slow, and erosion 1s not a hazard. Some of the soils are
saline and are now used for grazing.

The soils in this unit ave fertile, easy to work, and
highly productive. They are well suited to all crops that
can be successfully grown in this climate. Among these
crops are small grain and either alfalfa or alfalfa-grass
mixtures grown in rotation. The kind and the sequence
of crops in a votation are partly determined by the
amount of irrigation water available. The response to
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fertilizer is good. These soils should be tilled only when
necessary, as excessive cultivation can result in less
favorable structure, impairved tilth, and reduced intake of
water.

Artificial drainage is needed for removing excess water
and maintaining a favorable salt balance. If the ground
water is allowed to rise into the root zone of alfalfa
and other deep-rooted crops, it brings harmful salts
and alkali that can lower crop yields. Soluble salts can
be leached from the root zone by irrigating properly.
After the salinity has been reduced, a heavy irrigation
is needed periodically to remove excess salts. In places
that are difficult to irrigate properly, leveling may be
required.

CAPABILITY UNIT IIw-6, IRRIGATED

This unit consists of medium-textured and moderately
coarse textured soils that lie in nearly level areas on
outer flood plains and toes of alluvial fans. These soils
are more than 60 inches deep, are somewhat poorly
drained, and are moderately or strongly affected by salts
and alkali. They have moderately slow permeability and
high available water capacity. They are fertile, easy to
work, and productive. Runoff is slow or very slow, and
there is little or no erosion.

The soils in this unit are used mainly for grazing, but
they can be made suitable for irrigated crops if water
becomes available. The concentration of salts and alkali
can be reduced, though not completely removed, through
irrigation and cultivation. Complete removal is not con-
sidered feasible.

These soils are suited to all salt- and alkali-tolerant
crops that are suited to the climate. Among the suit-
able crops arve barley, alfalfa, and alfalfa-grass grown
in rotation, as well as grass-legume mixtures used for
permanent pasture. Sugarbeets are suited, but other row
crops ave not. The crops selected for a rotation, and the
number of years they are grown, depend on the supply
of irrigation water available. Applying fertilizer in-
creases the yields of all crops, but phosphate may be less
available than other nutrients.

The sodium contained in these soils is harmful because
it causes the clay particles to disperse in water. Then the
soil puddles and seals over and, on drying, crusts on the
surface. This delays or prevents the germination and
emergence of seedlings, and it reduces the intake of water.
Applying gypsum to the surface layer, and then leach-
ing with a large amount of water, aids in removing excess
sodium and helps prevent crusting. Light, frequent ir-
rigations also keep the surface from dryihg out and
crusting.

Artificial drainage is needed to control the water table
during the irrigation season. Unless the soils are drained,
the water table rises into the root zone of deep-rooted
crops and brings an accumulation of excess salts and
alkali.

CAPABILITY UNIT IIw-69, IRRIGATED

The soils in this unit are similar to those in unit
ITw-6, but they contain molybdenum that is taken up by
forage plants in amounts that are toxic to livestock.
The soils occupy nearly level flood plains and the lower
end of alluvial fans. They are very deep, moderately fine
textured to moderately coarse textured, somewhat poorly
drained, and saline-alkali. Permeability normally is mod-
erately slow though it is slow in one of the soils, and the
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available moisture -capacity is high. Runoff is slow or
very slow, and there is little or no risk of erosion.

These. soils are fertile, have a~high organic-matter
content, are easy to work, and are highly productive.
They can be used for all crops that are tolerant of salts
and alkali and are suited to the climate. Among these
crops arve barely, alfalfa, alfalfa-grass in rotation, and
legume-grass for permanent pasture. Except for sugar-
beets, row crops are not suited. Species of clover should
not be grown in pasture, because they take up more
molybdenum than other plants. The crops selected for
a rotation, as well as the length of time they are grown,
depend on .the supply of irrigation water available.
Applying fertilizer increases the yield of all crops, but
phosphate may be less available than other nutrients.
Ammoniunm nitrate should not be used, because plants
respond to this fertilizer by taking up more molybdenum.

Artificial drainage is needed for controlling the water
table and for preventing an accumulation of salts and
alkali in the root zone of deep-rooted crops. The con-
centration of salts and alkali can be reduced if the soils
are irrigated and cultivated properly. Removing all the
salts and alkali is not considered feasible. In addition,
care in irrigating is essential to avoid raising the water
table and to help maintain the stand of desirable plants
by preventing root damage and the encroachment of
undesirable plants. .

Remedying the toxic effects of molybdenum in live-
_stocl{ is discussed in the subsection “Molybdenum Toxic-
Ity.
y CAPABILITY UNIT Ilw-9, IRRIGATED

This unit consists of medium-textured soils on nearly
level flood: plains. These soils are somewhat poorly
drained and are morve than 60 inches deep. They contain

molybdenum that is taken up by forage plants in amounts

that ave .foxic to livestock. Permeability is moderately
slow, and-the available water capacity is high. Runoff
is slow or very slow, and there is liftle or no risk of
erosion. '

Lining the irrigation ditches and constructing drainage
ditches have lowered the water table to a safe depth of
4 to 5 feet and have allowed a reduction of the salt
content in the surface layer. The soils are suited to all
crops that grow well in this climate. Among these
crops are row crops, small grain, alfalfa, alfalfa and
grass .grown in rvotation, and legumes and grasses used
for permanent pasture. Species of clover should not be
grown in pasture, however, because they take up more
molybdenum than other plants. The crops selected for
a rotation are partly determined by the amount of irriga-
tion water available.

The response to fertilizer is good, but ammonium
nitrate should not be used, because plants respond to this
fertilizer by taking up more molybdenum. These soils

should be tilled only when necessary, as excessive cul-

tivation can result in less favorable structure, impaired
tilth, and reduced intake of water.

The water table can be kept at a safe level if the soils
are irrigated properly and if drainage ditches are main-
tained. This will prevent water damage to deep-rooted
crops and an accumulation of excess salts and alkali in
the root zone. An occasional heavy irrigation may be
needed to keep the salt content low.
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Remedying the toxic effects of molybdenum in live-
stock is discussed in the subsection “Molybdenum Toxic-
I 2? .
- CAPABILITY UNIT IIw-F, IRRIGATED
" The soils in this unit occur on nearly level flood plains
and in broad flood channels. They are well drained, more
than 60 inches deep, and subject to occasional overflow.
The gravelly, moderately coarse textured Fang soil is
moderately 'susceptible to blowing. The silty Penoyer soil
is slighitly affected by salts and alkali.’On both soils run-
off is very slow, permeability is moderate or moderately
slow, ‘and the available water capacity is moderate to
high. Water evosion is only slight; but some areas aré

-covered with material that washeéd from higher lying

soils”during high-intensity rainstormis. :

These soils are mainly 1 range that provides gmzing
for livestock, but they can be used as irrigated croplan
if water is made available. They can be kept highly pro-
ductive by using easily applied practices. The soils are
well suited to all crops that grow well in this climate,
including row crops, small grain, alfalfa, alfalfa and
grass in rotation, and a legume-grass mixture for per-
manent pasture. These crops help to maintain fertility
and good tilth. The soils are friable or very friable, are
easy to cultivate, and respond to fertilizer. Excessive
cultivation, however, can cause deterioration in tilth and
reduce the intake of water. The excess salts and alkali in
the Penoyer soil can be easily removed by irrigating
and cultivating properly.

A high water table 1s not a limitation in these soils,
and none should result in areas where brushland is con-
verted to irvigated cropland. But using too much water
on these soils can raise the water table in lower lying
soils. Much of the salt and alkali can be removed by
leaching, and the concentration can then ‘be kept at a
safe level through proper irrigation. Because the soils
are subject to flooding and deposition, they should be
protected by diversion structures or dikes.

Land leveling is generally needed to prepare these
soils for irrigation. Cuts aré not limited in depth. The
soils are highly suitable for irrigation, and water can be
applied by any of the common methods.

CAPABILITY UNIT IIs-4, IRRIGATED

This unit consists of moderately coarse textured soils
that ave slightly droughty because their available water
capacity is only moderate. These soils lie on nearly level
alluvial fans. They are well drained and are more than
60 inches deep. Runoff is slow or very slow, and perme-
ability is moderately slow to moderately rapid. Soil
blowing is a slight or moderate hazard, -and in some
areas there is deposition because of concentrated runoft
from higher lying soils during high-intensity rainstorms.

The soils in this unit are used mainly as range that is
grazed by livestock, but they are suitable for cropping
if irrigation water is made available. They can be kept
highly productive by using easily ‘applied practices. All
crops suited to the climate can be grown, but.alfalfa or
alfalfa-grass followed by row crops or small grain is the
most suitable rotation. The specific crops selected for a
rotation, and the number of years they are grown, depend
on the supply of water available Jate in the irrigation
season. All crops respond to added fertilizer. The soils
are very friable and are easy to cultivate, but excessive
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cultivation can result in less favorable tilth and in lower
water-intake rate.

Clean tillage, if used continuously, aggravates the
tendency of these soils to blow. To reduce the risk of soil
blowing, windbreaks can be planted, a suitable crop
rotation followed, and the surface protected by growing
plants as much as possible.

These soils are not, affected by a high water table, and
the ground water is not likely to rise into the root zone
if irvigation water is carefully managed. In some areas
Jland leveling is needed to remove hummocks, and in
others leveling or smoothing will improve the use of
water. Furrow irrigation is used with row crops; other
crops are grown with the border method. To offset
droughtiness in these soils, water should be applied
relatively often.

CAPABILITY UNIT IIs-6, IRRIGATED

This unit consists of moderately coarse textured and
moderately fine textured soils that are affected by salts
and alkah. These sotls lie on nearly level alluvial fans
and in flat basins. They are well drained and are more
than 60 inches deep. Although-their permeability is mod-
erately slow or slow, their available water capacity and
natural fertility are high. The soils are only shghtly
eroded, but in some areas they are covered with material
that runofl brought down from higher lying soils during
high-intensity rainstorms.

The soils in this unit, are used mainly as range that is
grazed by livestock, but they can be prepared for irriga-
tion and used as cropland if water is made available.
Only a few practices are needed for keeping the soils
highly productive. All salt- and alkali-tolerant crops
that are suited to the climate can be grown, but the
most, desirable crops are barley grown in rotation with
alfalfa or alfalfa-grass, or a mixture of grasses and
legumes used for pasture. The crops selected for a rota-
tion, and the length of time they are grown, depend on
the supply of irrigation water available. Yields of all
crops are increased by additions of fertilizer, but phos-
phate may be less available than other nutrients.

Although the salts and alkali in these soils cannot be
completely removed, their concentration can be lowered
by irrigation and leaching. Because the soils lie in low
positions, however, an outlet for leached salts cannot be
provided through artificial drainage.

The water table in these soils is at a safe depth. Never-
theless, care in irrigating is necessary to avoid building
up the ground water, which can injure deep-rooted
crops. Land leveling is needed to prepare fields for ir-
rigation, but the soils should not be left unprotected for
long periods, because blowing is a hazard. Any common
method of irrigating is suitable, depending on the kind
of crop grown.

CAPABILITY UNIT IIs-L, IRRIGATED

The soils in this unit occur on nearly level alluvial
fans and flood plains. They have a coarse-textured sur-
face layer, are more than 60 inches deep, and are well
drained. Their permeability is moderate or moderately
rapid, and their available water capacity is moderate to
high. Runoff is very slow, but soil blowing is a moderate
hazard.

Although these soils are used mainly for grazing, they
ave suitable for development as irrigated cropland if
water is made available. Only a few practices are needed
to keep production high, but soil blowing is likely if the
surface 1s left bare for long periods.

All crops suited to the climate do well on these soils,
though small grains, alfalfa, alfalfa-grass mixtures, and
other close-growing crops are best suited. Soil-improving
crops should be grown 1n rotation with crops that return
a large amount of residue to the soil, for this kind of
cropping sequence preserves good tilth, maintains favor-
able yields, and helps to control soil blowing. The soils in
this unit are very friable and easy to cultivate, and they
respond to fertilizer. The number of tillage operations
should be kept to the minimum, since excessive tillage
can result in increased blowing, a deterioration in tilth,
and reduced intake of water.

Some leveling may be needed for efficient control and
use of water. ieve]ing cuts are not restricted, but the
plan of leveling must be designed carefully so that deep
depressions in a field are not filled with sandy material.

CAPABILITY UNIT IIfe-3, IRRIGATED

In this unit are moderately coarse textured, slowly
permeable soils on gently sloping alluvial fans. These
soils are well drained and are more than 36 inches deep.
Some of them are gravelly. Although the soils in this
unit have slow runoft, they are cut by drainage channels
1 to 4 feet deep that are washed periodically when water
runs off higher lying soils. Consequently, the hazard
of erosion is moderate to severe. The available water
capacity is moderate.

These soils are used mainly as range that provides
grazing, but, they can be prepared and used for irrigated
crops 1f water is made available. By managing the soils
properly, productivity can be maintained. All crops
suited to the climate grow well, but alfalfa and small
grain grown in rotation, or grasses and legumes used
for permanent pasture, are the best-suited crops. Applica-
tions of fertilizer increase yields. For controlling erosion,
preserving good tilth, and maintaining favorable yields,
a suitable rotation consists of a close-growing crop fol-
lowed by a crop that veturns a large amount of residue.
The soils are friable or very friable and easily cultivated,
but excessive cultivation should be avoided because it
increases erosion, impairs tilth, and reduces the water-
intake vate.

Leveling is needed to prepare the soils in this unit for
irrigation. The leveling plan should be carefully de-
signed, for a.considerable amount of fill is required in
some areas. In addition, cuts are limited because the soils
are underlain by very gravelly sand that is weakly
cemented with silica.

Because these soils are sloping and slowly permeable,
they must be irrigated carvefully. Ditches used for ir-
rigating fields should be placed on the contour. To con-
trol washing in delivery ditches, drop structures should
be built where needed to maintain a nonerosive grade.
Corrugation irrigation is a suitable method of applying
water. Only a small flow should be used in the corruga-
tions.

CAPABILITY UNIT Ilfe-4, IRRIGATED

This unit consists of gravelly, moderately coarse

textured and moderately fine textured soils on gently
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sloping alluvial fans. These soils are more than 60 inches
deep. They are well drained or somewhat excessively
drained, have moderate or moderately rapid permeability,
and have low available water capacity. Natural fer-
tility is moderate. Runoff is slow or very slow, and there
is little or no risk of water erosion, but soil blowing is
a hazard if the surface is left- unprotected.

Although these soils are used only as range that is
grazed by livestock, they are suitable for developing as
irrigated cropland 1n arveas where water is available. If
they arve well managed, the soils can be kept productive.
ATl crops that grow well in this climate are suited to
these soils. Best snited, however, are alfalfa and small
graln grown in rotation or legumes and grasses used for
permanent pasture. Yields are increased if fertilizer is
applied. Good tilth can be maintained and yields kept
favorable by farming in a rotation made up of soil-
improving crops and crops that provide a large amount
of residue. The soils are very friable and easy to cul-
tivate. Excessive cultivation, however, tends to make the
solls more erodible, causes deterioraation in tilth, and
slows the intake of water,

Leveling or smoothing is needed to prepare these soils
for irvigation. Leveling cuts should not be so deep that
the very gravelly underlying material is exposed. To keep
soil losses at a minimum, irrigation water should be
applied carefully, especially while a crop is getting well
established. To aid in the safe use of water, field ditches
can be placed on the contour, and, where needed to con-
trol washing, drvop structures can be built in delivery
ditches.

If these soils ave left bare for long periods, strong
winds are likely to cause some loss of soil material.

CAPABILITY UNIT HIw-136, IRRIGATED

This unit consists of moderately fine textured, slowly
permeable, somewhat poorly drained soils on small,
gently sloping alluvial fans. These soils are more than
60 inches deep. They contain excess soluble salts in the
surface layer, and they have a water table that fluctuates
between the depths of 30 and 42 inches. Natural fertility
and the available water capacity are high. The root zone
is very deep. Runoff is slow, and the hazard of erosion
is only slight.

These soils ave irrigated and used for crops, improved
pasture, and meadow. The crops are alfalfa and small
grain grown in rotation, and the meadow plants are cut
for hay or are grazed. All crops that are tolerant of
salts and are suited to the climate can be produced suc-
cessfully on these soils, but soil-improving crops and
those that return a large amount of rvesidue are most
desirable, for they help to control erosion and maintain
good tilth and productivity. Although the soils are
friable and easily cultivated, excessive cultivation can
result in less favorable tilth and a reduced rate of water
intake.

As a rule, care must be used in irrigating these soils to
help control erosion and to keep the water table from
rising. If the ground water rises in these soils, it can
damage the roots of deep-rooted crops and cause a
buildup of ground water in lower lying soils. Occasion-
ally, however, a heavy irrigation 1s mnecessary so that
soluble salts are leached from the surface layer and a

favorable salt balance is maintained. In places that are
difficult to irrigate properly, leveling may be needed.

CAPABILITY UNIT IIIw-69P, IRRIGATED

This unit consists of medium-textured and moderately
fine textured, poorly drained soils that lie on nearly level
flood plains. These soils are more than 60 inches deep.
They contain molybdenum that is taken up by forage
plants in amounts toxic to livestock. The water table
fluctuates but is within 18 to 86 inches of the surface
most of the year. The soils arve affected by salts or by
salts and alkali. Permeability is moderately slow. Natural
fertility and the available water capacity are high. Run-
off is very slow, and erosion is not a hazard.

These soils are fertile, have a high content of organic
matter, are friable and easily worked, and can be kept
productive. They can be used for crops that are suited
to the climate and are tolerant of salts, alkali, and excess
water. Mixtures of clover and grass, grown in long
rotations with small grain, ave well suited if they are cut
for hay. But clover is undesirable in areas used for pas-
ture, because it stores up excessive amounts of molybde-
num from the soil and thus becomes toxic to grazing live-
stock. The soils respond to fertilizer, but phosphate may
be less available than other nutrients. Ammonium nitrate
should not be used, for it causes plants to take up an in-
creased amount of molybdenum.

The concentration of salts and alkali in these soils can
be reduced by irrigating and cultivating properly. Com-
plete removal is not considered feasible. Artificial drain-
age is needed to keep the water table at a safe level, to
prevent an increase in the content of salts’in the root
zone, and to help control the amount of molybdenum in
the soil. Applying irrigation water carefully helps to
avoid a rise in the level of ground water. o

Controlling the toxic eftects of molybdenum in live-
stock is discussed in the subsection “Molybdenum Toxic-
3 )

- CAPABILITY UNIT HIw-9P, IRRIGATED

Only Pahranagat silt loam is in this unit. It is very
deep, poorly drained soil that is free of excess salts and
alkali, but it contains molybdenum that is taken up by
forage plants in amounts that are toxic to livestock. The
water table is between the depths of 18 and 36 inches
throughout the year. Permeability is moderately slow,
and the available water capacity and natural fertility
are high. Runoff is very slow, and therve is little or no
risk of evosion. )

This soil has a high organic-matter content, is friable
and easily worked, and can be kept productive. It can be
used for crops that ave tolerant of excess water and are
suited to the climate. A mixture of clover and grass,
grown in a long rotation with small grain, is well suited
if the plants are cut for hay. But clover is undesirable
in areas used for pasture, because it stores up an excessive
amount of molybdenum from the soil, and this becomes
toxic to grazing livestock. The soil responds well to
fertilizer. Ammonium nitrate should not be used, how-
ever, because plants respond to this fertilizer by taking
up more molybdenum.

Artificial drainage is needed to keep the water table at
a safe level. Providing drainage helps to maintain a
stand of desirable plants by discouraging the invasion of
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water-loving grasses. It also aids in preventing an in-
crease in the content of salts in the root zone. Applying
irrigation water carefully helps to avoid a rise in the
level of ground water.

Controlling the toxic effects of molybdenum in live-
stock is discussed in the subsection “Molybdenum Toxic-
1 )

- CAPABILITY UNIT IlIs-3, IRRIGATED

This unit consists of very deep, gravelly, moderately
coarse textured soils that ave slowly permeable through
the subsoil. These soils occupy the lower parts of well-
drained alluvial fans. Their natural fertility and avail-
able water capacity are moderate. Although runoft is
very slow and the erosion hazard is only slight, some
arveas are covered with material that washed from higher
lying soils during high-intensity rainstorms. Included
in this unit are areas of nongravelly soil and small areas
in which the underlying material is stratified and
cemented with silica.

The soils in this unit are in range that provides limited
grazing for livestock. They can be developed as irrigated
cropland if water is made available. They are suited to
all crops that grow well in this climate, and they can be
kept productive if management is good.

Among the crops best suited are alfalfa or alfalfa-
grass grown in rotation with row crops or small grain,
or legumes and grasses used for permanent pasture.
Crops that return a large amount of residue to the soil,
used in a sequence with close-growing crops, are desirable.
The kinds and the sequence of crops in a rotation are
determined by the amount of water that is available
late in the irrigation season. Applying fertilizer increases
the yields of all crops. The soils are friable and easy to
cultivate, but cultivating them excessively can result in
more erosion, less favorable tilth, and a reduced water-
intake rate. -

Some leveling is needed to prepare these soils for
irrigation. Leveling cuts are limited by the slowly per-
meable subsoil and underlying cemented material, for
this material should not be exposed. In irrigating, care
must be taken to avoid a temporary perched water table
over the slowly permeable subsoil. :

CAPABILITY UNIT Ils—4, IRRIGATED

In this unit are moderately coarse textured, well-
drained or somewhat excessively drained soils that occupy
nearly level alluvial fans. These soils consist of coarse
sand or gravel below a depth of 20 to 36 inches. A few of
the soils have a gravelly surface layer, and one, a Papoose
soil, is slightly saline. Permeability is moderate to rapid,
and the avatlable water capacity is low to moderate.
Natural fertility is moderate. Runoff is slow or very slow,
but, soil blowing is a slight to severe hazard. Some areas
are. covered with material that washed from higher
lying soils during high-intensity rainstorms.

The soils in this unit are chiefly in range that is
grazed by livestock, but they can be prepared and used
for irrigated crops if enough water is made available.
Keeping the soils productive requires good management
and‘a large supply of irrigation water to offset droughti-
ness.

All ‘crops suited to the climate can be grown success-
fully on ‘these soils, but alfalfa and small grain in rota-

tion, or legumes and grasses for pasture, are best suited.
A desirable rotation 1s one in which a soil-improving
crop is followed by a crop that returns a large amount
of residue to the soil. All crops respond to additions of
fertilizer. The soils are very friable and easily cultivated.
Tilling those having a gravelly surface layer is not
difficult.

These soils are not affected by a high water table, and
the ground water is not likely to rise into the root zone
if irvigation water is carefully managed. But using too
much water on these soils can raise the water table in
soils that lie at lower levels. Inrigating frequently will
keep the surface moist and, as a result, will help prevent
damage to crop seedlings from blowing soil particles.
For added protection from wind, trees planted n wind-
breaks are needed in some places. If large areas are left
bare, however, damage from soil blowing can be expected.
Irrigating and cultivating properly will remove excess
salts from the slightly saline Papoose soil.

Light leveling 1s needed to prepare these soils for ir-
rigation. Leveling cuts generally are restricted to a depth
ot less than 6 inches because of the gravelly or sandy
material in the lower part of the soils. In fields that
have been leveled, border irrigation is the best method.
In fields not suitable for leveling, corrugation irrigation
is suggested.

CAPABILITY UNIT HIs-L, IRRIGATED

The soils in this unit lie on nearly level alluvial fans
and flood plains. They have a coarse-textured surface
layer, are more than 60 inches deep, and are well drained
or somewhat excessively drained. Their permeability is
rapid to moderate, their available water capacity and
natural fertility are low, and runoff is very slow or slow.
The soils are only slightly eroded by water, but in some
areas they are covered with material that runoff brought
down from higher lying soils during high-intensity rain-
storms. Soil blowing is a hazard 1f the surface is left
unprotected. .

The soils:in this unit are in range that is grazed by
livestock, but they can be prepared and used for irrigated
crops if enough water-is made available. Keeping the
soils productive requires good management and a large
supply of irrigation water to offset the low available
water capacity. -

All crops suited to the climate do well on these soils,
though small grain, alfalfa, alfalfa-grass mixtures, and
other close-growing crops are best suited. Soil-improving
crops should be grown in rotation with crops that return
a large amount of residue to the soils, for this kind of
cropping sequence preserves good tilth, maintains favor-
able yields, .and helps to control soil blowing. The soils
are very friable, are easily cultivated, and respond to

fertilizer. Tillage operations should be kept to the

minimum since excessive tillage can result in increased
blowing.

Some leveling may be needed for the efficient control
and use of water. Leveling cuts generally should be kept
to a depth of less than 12 inches, though cuts are not
restricted in the Stumble and Sundown soils. In fields
that have been leveled, border irrigation is the best
method. In fields not suttable for leveling, sprinklers or
corrngation irrigation is suggested.
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CAPABILITY UNIT IVw-369P, IRRIGATED

This unit consists of slowly permeable, poorly drained,
medium-textured and moderately fine textured soils on
nearly level flood plains. These soils are more than 60
inches deep. They are affected by salts and alkali, and
they contain molybdenum in amounts that can produce
toxicity in grazing livestock. The water table is within
10 to 30 inches of the surface throughout the year. Run-
off is very slow, and available water capacity and natural
fertility are high.

If the soils 1n this unit are well managed, they can
be kept productive. They are fertile and have a high
organic-matter content. Nevertheless, their use and man-
agement are severely limited by wetness, slow perme-
ability, salts and alkali, and molybdenum.

These soils are in meadow that is used for pasture or
hay. They are suited to plants that are tolerant of excess
salts and water, but only the most tolerant grasses, such
as alta fescue or tall wheatgrass, should be grown.
Another suitable plant is barley, which can be included
in a rotation or seeded when a stand of grass needs
replacing. Clover should not be grown, because it takes
up an excessive amount of molybdenum and thus be-
comes toxic to livestock. Favorable yields can be expected
if fertilizer is applied periodically, but ammeonium
nitrate is not suitable, for it causes plants to store up
molybdenum.

Draining these soils is difficult because of their per-
meability and position, thongh excess surface water can
be removed in shallow ditches. By irrigating properly
and using shallow drains, some of the harmful salts and
alkali can be removed. Complete removal, however, is
not considered feasible. Applying gypsum increases the
water-intake rate and helps to reﬁice crusting, which
interferes with the establishment of a new crop. ,

If the soils are irrigated carefully, the water table can
be kept from rising. In areas that are leveled, the depth
of cuts is limited by the high water table.

Controlling the toxic effects of molybdenum in live-
.stoc;k is discussed in the subsection “Molybdenum Toxic-
1ty CAPABILITY UNIT Vw-2, IRRIGATED

In this unit are poorly drained and very poorly drained,
chiefly medium-textured soils on nearly level flood plains
and basins. These soils are more than 60 inches deep, and
they are slightly affected by salts and alkali. They gen-
erally have a water table between the surface and a depth
of 12 inches, but in some partially drained areas the water
table is at a depth of 20 to 36 inches. The soils are subject
to seepage and to runoff from slightly higher soils. Per-
meability ranges from moderately slow to moderately
rapid, and natural fertility and the available water ca-
pacity are high or very high. The root zone is very deep.
Runoft is very slow or ponded, and there is little or no
erosion. Some layers of Peat are covered by a layer of
mineral material washed from higher soils.

The soils in this unit are used for grazing and as habitat
for migratory wildlife. They are too wet for cultivated
crops. %n]ess drained, they cannot be safely crossed by
heavy equipment, and they are difficult to drain because of
their low position. Some of the excess water can be re-
moved through small surface drains. If the Peat is drained,
it will shrink and crack. : :

265-477—68——6

Carefully managing these soils improves the kind and
amount of forage produced. If irrigation water is handled
with care, the water table can be controlled. Controlled
flooding, together with provisions for removing excess
surface water, reduces the concentration of salts and alkali
in the surface layer, helps to maintain the water table at
its present level, and reduces the risk of ponding. Apply-
ing fertilizer aids in maintaining productivity. Yields of
forage can be increased by growing water-tolerant plants
that produce well.

" CAPABILITY UNIT VIw-6, IRRIGATED

This unit consists of slowly permeable and very slowly
permeable, poorly drained and somewhat poorly drained
soils that are affected by salts and alkali. These soils
lie in nearly level areas on alluvial fans and along the
edge of flood plains adjacent to seeps, springs, and lakes.
In these areas the water table fluctuates between the
depths of 18 and 36 inches. The soils are moderately dee
to very deep and are medium textured or fine textured.
Runoft is slow or very slow, the root zone is moderately
deep to very deep, and the available water capacity and
natural fertility are low or high.

These soils are used for pasture consisting mostly of
saltgrass. Although they are irrigated, they are not
suitable for intensive cultivation. Using them for crops
is impractical because of their position, high water table,
slow and very slow permeability, and content of salts
and alkali.

By managing irrigation water efficiently, the concentra-
tion of salts and alkali in the surface layer can be
reduced, though its complete removal is not feasible.
Fluctuations in the water table are controlled through
proper irrigation. Shallow ditches on the contour can be
used for irrigating and for removing surplus water from
a field. To increase yields of pasture, seed a mixture of
plants that are tolerant of the excess water, salts, and
alkall. CAPABILITY UNIT VIIw-6, DRYLAND

This unit consists of somewhat poorly drained, me-
dium-textured and moderately coarse textured soils om
nearly level flood plains and toes of alluvial fans. These
soils are more than 60 inches deep. They have a fluctuat-
ing high water table and are affected by salts and alkali.
The Ash Springs soil contains molybdenum that is taken
up by some plants in amounts toxic to livestock. In all
the soils permeability is moderately slow or moderate, the
available water capacity and natural fertility are high,
and the root zone is very deep. Runoff is slow or very
slow and causes little or no erosion.

These dryland soils are used for grazing by livestock.
Unless irrigated, the soils are not, sultable for cultivation.

CAPABILITY UNIT VIIs—4, DRYLAND

This unit generally consists of moderately coarse tex-
tured soils that have low to moderate available water
capacity and are somewhat droughty. These soils occupy
nearly level to strongly sloping alluvial fans. They are
more than 40 inches deep and are well drained or some-
what excessively drained. Some of the soils have a
gravelly, stony, or very gravelly surface layer, and some
areas are covered with material that washed from higher
lying soils during high-intensity rainstorms. Runoff is
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slow or very slow. Permeability generally is moderate or
moderately rapid, but it ranges from slow to rapid.
Natural fertility is low to high. Water erosion is a
hazard on the stronger slopes and on the milder slopes
that receive runoff from higher soils. The risk of soil
blowing is slight to severe.

Included in the unit are soils in which the surface layer
is coarse textured and the available water capacity is
moderate or high. Also included is a small acreage of
soils that ave shightly aftected by salts.

All the soils of this unit are in range, but their use for
grazing is limited because rainfall is low. The response
to management is not known.

CAPABILITY UNIT VIIs—6, DRYLAND

This unit consists of moderately coarse texturved to
moderately fine textured soils that have moderate to very
slow permeability and arve affected by excess salts and
alkali. These nearly level soils occur on alluvial fans, on
flood plains, and in basinlike areas. They are shallow or
very deep and are well drained or moderately well
drained. Their natural fertility and available water
capacity range from low to high. Erosion is a slight to
moderate hazard, and some areas are covered with ma-
terial that washed from higher lying soils during high-
intensity rainstorms.

The soils in this unit are used for limited grazing by
livestock. Their response to range management is not
known. Some of the soils are not suitable for cultivation,
but most of them can be cultivated if water is available
for irrigation.

CAPABILITY UNIT VIIs-7, DRYLAND

In this unit are rocky to extremely rocky, very stony
or extremely stony, moderately coarse textured or me-
dium-textured soils that are on gently sloping to ex-
tremely steep alluvial fans, foothills, and mountains.
These soils generally are very shallow to moderately deep
over bedrock or over a silica- or lime-cemented hardpan,
and they are well drained or somewhat excessively
drained. In most places their’ permeability is very slow,
but it may range to moderate 1n soils overlying bedrock.
The available water capacity is very low or low, and the
inherent fertility is low or moderate. Runoff is slow to
rapid, and the hazard of erosion is slight to severe.

Included in the unit is Leo extremely rocky sandy
loam, 2 to 12 percent slopes, a soil that is deep and
rapidly permeable. '

The soils in this unit are sparse stands of desert plants
that provide limited grazing for livestock and habitat
for upland wildlife. Grazing is further limited by stones
and rock outcrops.” The soils”are unsuitable for cultiva-
tion. Their response to management is not known.

CAPABILITY UNIT VIIs-8, DRYLAND

The soils in this unit generally are underlain by a
hardpan indurated with silica or lime. They occupy
nearly level to strongly sloping areas on alluvial fans,
and they are well drained or somewhat excessively
drained. Most of the soils are very shallow or shallow
and are moderately coarse textured or medium textured.
Some of them have gravel, cobblestones, or stones on the
surface or in the sur%ﬂce layer. Permeability is very slov,
the available water capacity is very low, and the inherent

fertility is very low or low. Runofl is generally very slow
to medium, and the hazard of erosion is slight or mod-
erate. '

Included in the unit are two coarse-textured Alko soils,
the moderately deep Specter soil, and the Pintwater soil
that is underlain by bedrock and has medium to rapid
runoff.

The soils of this unit are in sparse stands of desert
plants that provide limited grazing for livestock and
habitat for upland wildlife. The soils are unsuitable for
cultivation. Their response to management is not known.

CAPABILITY UNIT VIIs-L, DRYLAND

The soils in this unit are very deep, coarse textured,
and somewhat excessively drained or excessively drained.
Except for the Kawich soil, which lies on Jow dunes,
these soils occupy nearly level to strongly sloping allu-
vial fans and flood plains. Some of them have gravel or
stones on the surface or in the surface layer. Permeability
is vapid or very rapid, and runoff is very slow or slow.
The available water capacity and natural fertility are
very low or low. Water erosion is a slight to moderate
hazard, and some areas are covered with material that
washed from higher lying soils during high-intensity
rainstorms. The risk of soil blowing is slight to severe.

The soils in this unit ave used for limited grazing
by livestock. Their response to range management is
not known. The less droughty soils of the unit can be

developed as irrigated cropland if water is made avail-
able.
CAPABILITY UNIT VIIe-K, DRYLAND

This unit consists of medium-textured and moderately
coarse textured soils that are more than 60 inches deep
and are well drained or moderately well drained. These
soils occupy nearly level or gently sloping alluvial fans
and flood plains in areas where rainfall is msufficient for
seeding perennial grass. Some of the Fang soils are
gravelly. Permeability is moderate or moderately slow,
and the available water capacity and natural fertility
are high. Runoff is slow or very slow. The hazard ot
erosion is slight or moderate. Some areas are covered
with material deposited by concentrated runoff from
higher lying soils.

The soils in this unit are used to provide limited graz-
ing for livestock. If water were available for irrigation,
the soils would be well suited to cultivated crops.

CAPABILITY UNIT VIIIw-F, DRYLAND

In this unit is Playa, a land type that is nearly level
and slightly concave. It consists of fine-textured, poorly
drained soil material that is more than 60 inches deep, 1s
subject to overflow, and is affected by salts and alkali.
Because runoft is ponded and permeability is very slow,
Playa is covered with water at times when rainfall is
abnormally heavy or, in summer, is of high intensity.
The water forms a playa lake and then is evaporated.
There is little or no erosion. ‘

Although a few salt- and alkali-tolerant plants grow
along the margin, Playa generally is barren. It is not
suitable as irrigated cropland or as range.

CAPABILITY UNIT VIIIs-6, DRYLAND

Two land types—Clay dune land and Slickens—are
in this unit. Clay dune land consists of clay that lies in
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mounds 8 to 12 feet high on the surface of the Playa in
Penoyer Valley. The clay is slowly permeable but it is
well drained, and it is atfected by salts and alkali. Only
a few plants grow on the dunes, which have very rapid
runoff and are highly erodible.

Slickens are tailings, or refuse materials, deposited
below a mill in Penoyer Valley. They are very deep,
are coarse textured, and are moderately susceptible to
blowing. Runofl is very slow, permeability is moderately
rapid, and the available water capacity and inherent
fertility ave low. Slickens support little vegetation.

No use is made of these land types, though some areas
could be made useful as wildlife habitat.

CAPABILITY UNIT VIIIs-7, DRYLAND

In this unit is Rock land, a land type consisting of
very shallow soil material and large outcrops or mounds
of rock. Slopes range from moderate to nearly vertical.
Little or no vegetation grows on this land.

Rock land is not suitable as range, but it can be used
as watershed areas, recreational areas, or habitat for
wildlife.

69
Estimated Yields

Table 3 lists average acre yields of barley, alfalfa, and
pasture that can be expected on rrigated soils in the
Pahranagat-Penoyer Areas under two levels of manage-
ment. In columns A are yields that can be expected under
common, or prevailing, management. In columns B are
yields that can be expected under the highest level of
management that is now feasible. Table 3 also lists,
for soils used as range, the total annunal yield of natural
vegetation in years of favorable and of unfavorable
rainfall. Total annual yield is expressed -as air-dry
pounds per acre.

The estimates were prepared cooperatively by the
Soil Conservation Service, the Nevada Agricultural Ex-
periment Station, the Nevada Extension Service, and
selected farmers and ranchers. Yields for Clay dune land-
Playa association, Rock land, and Slickens are not listed
in the table.

Several important limitations should be kept in mind
when using table 3. First, the yield figures are estimates,
or predictions, rather than proven facts, but they are con-
sidered reliable enough to be valuable. Second, the

TaBLE 3.—Estimaled average yields per acre of selected crops

[Yields in columns A are those obtained under prevailing management; yields in columns B are those expected under the best management
practical. Listed in last two columns on right arc total annual yields of natural vegetation in excellent condition on soils used as range;
they arc the yields obtained in years of favorable and of unfavorable rainfall. Absence of yield indicates the crop is not commonly

grown on the soil]

Barley Alfalfa Irrigated Range
Map pasture
symbol Soil
A B A B A B Favorable | Unfavorable
' Bu Bu. Tons Tons Tons Tong Lbs Lbs
Ad Adaven loam.____________ oo 0. 18 e .
AkB Alko loamy coarse sand, 0 to 8 percent slopes__.__ ...\ _____|_____ | ____|.____\.____\ _ 300 150
AIB Alko stony loamy coarse sand, 0 to 8 percent slopes. - __|______|______{______|______|.____|._____ 200 150
AmB Alko-Tickapoo-Rock land association, 2 to 8 percent
slopes: )
Alko gravelly loam, 2 to 4 percent slopes__ .- ___|______|______{._____|.____ ) ____|._.___ 400 200
Tickapoo stony sandy loam, 2 to 8 percent slopes_ _|______|______|._____|._____|______|_._____ 400 200
An Ash Springs fine sandy loam, somewhat poorly drained._|._____|______|______|______|_____|__"_°" 1, 000 500
Ao Ash Springs silt loam___ || ___ TR R T PO ) [
Ap Ash Springs silt loam, somewhat poorly drained___.____ 55 70 4.5 5.4 .9 307 |
Ar Ash Springs silt Joam, reclaimed.. ___________________. 60 75 5.0 6.0 1.2 4.0 || __
As Ash Springs silty elay loam____ ... | ____ | | __ .7 308 |oce e
At Ash Springs silt loam, heavy subsoil variant, somewhat
poorly drained. 55 70 4.5 5.4 .9 E T A P S R
Au Ash Springs silt loam, heavy subsoil variant, slightly {______|______|______| _____ .7 308 e e
saline.
Av Ash Springs silty clay loam, heavy subsoil variant, |- _____{_____ | _____|._____ A B T B PO P
slightly saline.
AyA Aysees gravelly sandy loam, 0 to 2 percent slopes. - .| - -\ {o oo _|ooo |l 350 175
AyB Aysees gravelly sandy loam, 2 to 4 percent slopes_ _____|______|______|.____ .\ ____|._____|l._____ 350 175
Ba Bastian fine sandy loam, strongly saline.._____________|._____|______|______{______|.____I_"7" 1, 000 800
Bc Bastian silt loam, moderately saline_ - - ... ______|______{______|._____|.___ i ____|.___°T 1, 000 800
Bd Bastian silt loam, strongly saline_.______ .. ___________| _____{______|______|.____|_____)..IoT 1, 000 800
Bs - | Belted sandy loam_._______________________________f | |\l .Iiitr 300 150
BuC Bluewing very gravelly loamy sand, 2 to 12 pereent |____._\______|______| _____|._____|.____" 350 175
slopes. :
CaC Carrizo gravelly sand, 0 to 12 percent slopes_..________j_ . __|oo_ . _____|_____ | ____|._____ 200 150
ChC Carrizo stony loamy sand, 0 to 12 pereent slopes. . _____|._____|______|______|_____|______|.____- 200 150
CfA -Cliffdown gravelly sandy loam, 0 to 2 pereent slopes_. __|______|______|_____ | _____|_____|.___°- 450 225
CfB2 Clitfdo“gl gravelly sandy loam, 2 to 4 percent slopes, {___.__|______| __:_ |\ _____|._____ 450 225
- eroded. . -
ChA Cliffdown loamy sand, 0 to 2 percent slopes_ . ________|oo____[._____|___: S FU PSP I 400 200
CkB Cliffdown sandy loam, 2 to 4 percent slopes_.._ - __.____|______|._____|_____|.____ | ____|.__." 400 200
CIB2 Cliffdown very gravelly sandy loam, 2 to 4 pereent |______|______|______|_____|.____J)..T° 350 175
slopes, eroded.
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TasLE 3.—Estimated average yields per acre of selected crops—Continued

Barley Alfalfa Irrigated Range
Map pasture
symbol Soil
A B A B A B Favorable | Unfavorable
Bu, Bu. Tons Tons Tons Tons Lbs. Lbs.
CmC Crystal Springs cobbly fine sandy loam, 2 to 8 percent |___.__| ____ | ____|. . |oo_ . |-oo-_ 300 150
slopes.
CnB Crystl‘,)a]. Springs gravelly loam, 2 to 4 pereent slopes_ _ . _|_____ | || oo oo |oaooos 300 150
CsB Crystal Springs-Clifdown association, 2 to 4 percent
slopes:
grysml Springs gravelly loam, 2 to 4 percent slopes..| . ____ || |- |oo |- 300 150
Cliffdg“én gravelly sandy loam, 2 to 4 percent slopes, |_____ | .|| oo 450 225
eroded.
FaA Fang fine sandy loam, 0 to 2 percent slopes____ .| | |ooo oo fem | 400 200
FaB Fang fine sandy loam, 2 to 4 percent slopes___. ..o | |- o|ooaooofaioio|oooo- 400 200
FghA Fang gravelly fine sandy loam, overflow, 0 to 2 percent |_____ | _____| |- | |-—_._- 400 200
slopes.
FhB Fang gravelly sandy loam, 2 to 4 percent slopes_ .-~} _|_ | o o o |- 300 150
FIA Fang loamy fine sand, 0 to 2 percent slopes________ ..\ __| | oo 400 200
FmA Fang loamy fine sand, overblown, 0 to 2 percent slopes- - |__ .. ___ || |- |lo_o- 400 200
FnA Fang sandy loam, 0 to 2 percent slopes- - . .|| oL le ||| 300 150
FpA Fang sandy loam, slightly saline-alkali, 0 to 2 perecent \______| _____|.____ | _|-___|-_..__ 300 150
slopes.
FrB Fang sandy loam, deep, 2 to 4 percent slopes_ .| __ | | oo|ooooooiooooaoooao 350 400
FsB Fang-Nyala association, 2 to 4 pcreent slopes: .
Fang fine sandy loam, 2 to 4 percent slopes_____ .| ____ | |aaoaoo|o oo 400 200
Nyala fine sandy loam, 2 to 4 percent slopes___ .| _ | |~ oo oo |-aoo- 300 150
Ge Geer fine sandy loam_ .o ||| 700 350
Gf Geer fine sandy loam, slightly saline.__ . | | || |ain|aao 1, 000 1,200
Gh Geer fine sandy loam, water table, strongly saline___ | _____| o ol |oo_o fo__o__ 700 350
Gk Geer silt loam . . oo 60 75| 5.5 6.0 3.0 5.0 700 350
Gl Geer silt loam, water table_ - _____.._____ 60 75 4.0 5.5 1.3 4.0 ||
Gm Geer silt loam, water table, moderately saline___ . | j o |ooo o ioijiooo- 700 350
Gn Geer silt loam, water table, slightly saline__ - | ) oo |a s 1, 000 1,200
Ja Jarboe sandy loam, saline-alkali._____ . | || |omo|eoo oo 350 200
Jb Jarboe very fine sandy loam, strongly saline-alkali______|_____ | ____ .| ____ | .| |o__.__ 350 200
Kp Kawich-Playa complex:
Kawich fine sand, 0 to 12 percent slopes_ - . - | o |coo o uoo oo oo 200 150
Playa e e | e e
KsB Koyen sandy loam, 2 to 4 percent slopes_ -~} | e aiaa e 400 200
KtB Koyen-Tickapoo association, 2 to 4 percent slopes:
Koyen sandy loam, 2 to 4 percent slopes_ ... _._..- 400 200
Tickapoo sandy loam, 2 to 4 percent slopes 400 400
LaA Lahontan fine sandy loam, water table variant, 0 to 2 55 70 4.0 5.0 1.1 4.0 ||
percent slopes.
LaB Lahontan fine sandy loam, water table variant, 2 to 4 55 70 4.0 5.0 1.1 400 | .
percent slopes. .
LhA Lahontan silt loam, water table variant, 0 to 2 percent |______| _____|______|______ 1.0 3.0 |-
slopes.
LhB La,holr)lta.n silt loam, water table variant, 2 to 4 percent |______|______{______j._____ 1.0 300 | e
slopes.
LmA Laho]r;)ltan silt loam, water table variant, moderately |- ____| . __|o_____|------ .6 2.8 | e e
saline, 0 to 2 percent slopes.
Ln Lahontan silty clay, poorly drained variant._______.___|___ .| _ | _|.-o-.- A 200 e
LrC Leo extremely rocky sandy loam, 2 to 12 percent slopes | ___ | .. oo |oomao|ccmcmnfonanaa 350 175
LsC Leo gravelly sandy loam, 2 to 12 percent slopes. ..o -i | .o\ | oo ool 400 200
MkC Maynard Lake gravelly soils, 4 to 12 percent slopes. . . |- |- o oo | 200 150
MiB Maynard Lake loamy sand, 0 to 4 percent slopes.. - { |- oo|o o] e 200 150
MIC Maynard Lake loamy sand, 4 to 12 percent slopes_ - - |- | o eooooo|cmamnnf s 200 150
Mn MeCutehen loam_ oo mm |l 300 150
Mr Monte Cristo fine sandy loam_ _ _ _ || a e 300 150
NeD Nevoyer gravelly loam, 4 to 12 pereent slopes_ - _ .- o[- oo |o oo fmoo oo mommo o cmm e 350 175
Pa Pahranagat sitt oam .o o o | |l ool L1 42 oo |l
Pb Pahranagat silt loam, drained__._____ . ___________ 60 75 4.5 6.0 1.2 T N
Pc Pahranagat silt loam, drained, slightly saline______.____ 40 50 4.0 5 4 .8 40 |
Pd Pahranagat silt loam, slightly saline_ .- | ____ || _|-oon-- .8 4.0 | oo
Pe Pahranagat-Ash Springs complex:
Pahranagat silt loam, slightly saline_ . _ .| . || .. )oaoa- 8 40 e
Ash Springs silt loam_ e o B N I A O ) S
Pg Pahranagat-Ash Springs complex, seeped:
Pahranagat silt loam, seeped, slightly saline. _. .-\ __| . f-oo___ 9 200 | feiial
Ash Springs silt loam, seeped, slightly saline_ . ... _{. | oo loooco foaaoan .9 200 | oo
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TABLE 3.—Kstimated average yields per acre of selected crops—Continued

Barley Alfalfa Irrigated Range
Map pasture
symbol Soil
A B A B A B Favorable | Unfavorable
Bu, Bu Tons Tons Tons Tons Lbs. Lbs.
Ph Pahranagat-Ash Springs variant complex:
Pahranagat silt loam, slightly saline_____ . ___ |- ___|oo | . _{._____ 0.81 9.0 |cccooicfecmcaacaaa
Ash Springs silty clay loam, heavy subsoil variant, |- - .. |- _|.____|._____ .7 P S0 S P I
slightly saline.
Pk Pahranagat-Ash Springs variant complex, drained:
Pahranagat silt loam, drained, slightly saline_ . __ |- _ |- |- ___|..._._ 8 400 |oeoe e
Ash Springs silt loam, heavy subsoil variant, some- | ____ |- .. __|._____{._..__ 8 F 2 PRI PR
what poorly drained, slightly saline,
PIC Pahroc gravelly loam, 2 to 8 percent slopes. .- .o o oo o). 400 200
PmA Papoose loamy fine sand, 0 to 2 percent slopes_ .- - {o .|| || .. 400 200
PnA Papoose sandy loam, 0 to 2 percent slopes_ .- | oo oo el o 400 200
PnA2 Papoose sandy loam, 0 to 2 percent slopes, eroded- .- - -0 oo oocfoooo oo oo 350 175
PnB Papoose sandy loam, 2 to 4 percent slopes_._ - - |- | oo oo | 400 200
PoA Papoose sandy loam, slightly saline, 0 to 2 percent slopes. |- - oo oo | |o oo oiiofomane 300 150
Pp Peat. e e e e 9 2. 8 e e
Pr Penoyer loam, moderately saline-alkali_..____________ | ____ | | | |eoieaaos 350 200
Ps Penoyer loam, slightly saline-atkali__________ . . __ |- _ ol oo o _ | __|.o_.__ 350 200
Pt Penoyer silt loam _ _ _ . ____________________________._ 55 70 50 60| 3.0| 48 450 225
Pu Penoyer silt loam, slightly saline-alkali___ .- ..o _|ocooofo oo || |oooo 350 200
PvE Pintwater rocky sandy loam, 12 to 45 percent slopes- - - _| . | |o oo oo 300 150
Pw Puddle fine sandy loam _ .. | e e 300 150
SaA Seainan fine sandy loam, hummocky, 0 to 2 percent |-.___ || |- |- . |-oo__- 200 150
slopes.
SbA Seaman loamy fine sand, 0 to 2 percent slopes_ .- oo oo oL eo|eoo ot 200 150
ScA Seaman sandy loam, 0 to 2 percent slopes_ - -« - |ooo o {eomaoc| ool 200 150
ScB Seaman sandy loam, 2 to 4 percent slopes. - - o 1o oo e e e feeee e 200 150
SdA Seaman sandy loam, water table, slightly saline, 0 to 2 |. . ___ oo | | __|ooo . |-ooo_- 700 350
percent slopes.
SeA Seaman sandy- loam, water table, strongly saline, 0 to |_____ |- .-l _ | ___|-.____ 700 350
2 percent slopes.
SfC Sierocliff extremely stony very fine sandy loam, 4 to 12 |.____ | | _f . ____|-eo__. 350 175
percent slopes.
SgC Silent gravelly loam, 2 to 12 percent slopes_ - - _ .- | o |oceoc]amme oo 350 175
ShB Silent gravelly sandy loam, 2 to 4 percent slopes_ .o |- |o oo e ofaan 350 175
SkD Silent very rocky loam, 4 to 12 percent slopes. - -« |- oo oo oo || 300 150
SID Silverbow extremely stony very fine sandy loam, 8 to 12 |__ . _|ooo oo |ooo oo |aeaca- 300 150
percent slopes.
SnC2 Specter gravelly loam, 2 to 12 percent slopes, eroded. - - |- - _|-cccolo oo _|oooo|oooeoa]oaoonn 300 150
St Stumble loamy sand__ - . oo oo e e e 400 200
Su Stumble loamy sand, deep_ - - - oo oo oo oo 400 200
SvA2 Sundown loamy sand, 0 to 2 percent slopes, eroded. - - |- oo |-ooooo|oo ool oo |oaoas 400 200
SwA Sundown sandy loam, 0 to 2 pereent slopes._ - oo o o |- oo oo e e s 400 200
SyB2 Sundown very gravelly loamy sand, 2 to 4 percent slopes, (.- _|-cocoofo o |oooioifecaoos 400 200
eroded.
TaF Theriot extremely rocky loam, 30 to 100 percent slopes- -|. .- oo | oo oeooofonaaas 200 150
TcA Tickapoo gravelly fine sandy loam, 0 to 2 percent slopes_|. . ___ |- oo | oo oot 350 175
TdB Tickapoo gravelly sandy loam, 2 to 4 percent slopes- .| ____ |- cocoo|oooo | fooeonoaaaas 350 175
TdB2 Tickapoo gravelly sandy loam, 2 to 4 percent slopes, |- ... _|oeeuoo|ooo oo |oommooooaotionaeas 400 200
: eroded.
TkB Tickapoo sandy loam, 2 to 4 percent slopes_. .. .| o |-cmo|o oo |ommoo]oooliios 400 200
TIC Tickapoo-Leo association, 4 to 12 percent slopes:
Tickapoo gravelly sandy loam, 4 to 12 percent | ____ || |- |oeoeoifaaooon 350 175
slopes.
Leo gravelly sandy loam, 4 to 12 percent slopes_ _ | _|.o oo leoeooocaao|aeeacn 400 200
TmC Timpahute very stony clay loam, 2 to 12 percent slopes._ |- - _ |- | oo i]omooo|oacan 450 225
TnC Timpahute-Leo association, 2 to 12 percent slopes:
Tilrllpahutc very stony clay loam, 2 to 12 percent |- .}y | |io___|-ooo-- 450 225
slopes.
Leo gravelly sandy loam, 2 to 12 percent slopes___ .- _f- | oo oo looo__o 400 200
Tp Timper sandy loam_ .o oo e oo e 350 150
Tr Tippipah sandy loam. oo i e el 300 150
TsD Tolicha extremely stony very fine sandy loam, 4 to 12 | _.__ || oo |ocomofooo]acaaas 300 150
percent slopes. -
TuD Tufa rock land-Kawich association, 0 to 12 percent
slopes:
Tufa rock land. . | e e e e e a2
Kawich fine sand, 0 to 12 percent slopes_ _ oo foom oo o|ecmooc|momo oo em e a e e 200 150
We Woodrow clay loam _ _ ..o e e e 350 200
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estimates are of average yields that may be expected
over a period of many years. Yields may be above or
below the average in any particular year. Third, there
are variations in yield among areas of the same soil.
TFourth, past management of a soil aflects its immediate
response to new management practices. Fifth, new crop
varieties and improved farming practices are likely to
increase future yields. Sixth, the availability of competent
management on the farm has an influence on yields.

Yields in columns A ave obtained under the manage-
ment in the Pahranagat-Penoyer Areas. Under this man-
agement the crop rotation followed is too long for
maximum production; little fertilizer and barnyard
manure are used; irrigation water is not always applied
uniformly and may not be in sufficient amounts at the
proper time; there is little control of insect pests and
weeds; and the practices used in preparing a seedbed and
in cultivating can be improved.

Farmers who obtain the yields in columns B follow the
practices suggested for each capability unit. They also—

1. Use a planned rotation of crops.
9. Apply fertilizer at the following times and rates
per acre:

For small grain, 40 pounds of nitrogen and
10 pounds of phosphorus applied at planting
times.

For alfalfa, 30 pounds of nitrogen and 18
pounds of phosphorus applied at planting
time.

To keep alfalfa productive, 18 pounds of phos-
phorus applied every other year.

TFor potatoes, 50 pounds of nitrogen and 27
pounds of phosphorus applied in either one
or two applications.

For sugarbeets, 80 pounds of nitrogen if they
follow alfalfa in the rotation; or if they
follow small grain in the rotation, 120
pounds of nitrogen applied in two applica-
tions, the first before planting time, the
second as side dressing before the young
plants are thinned.

Add barnyard manure, ag available, at the rate of
10 tons per acre.

Level the soil for efficient irrigation.

Apply water carefully at the right time and in the
amounts needed.

Use gypsum for improving alkali soils according
to the needs indicated by soil analyses.

Control weeds and insect pests.

Managing Soils for Wildlife

The Pahranagat Valley supports several kinds of wild-
life that provide recreation and contribute to the economy
of the area. The most important kinds are migratory
ducks and geese. During their annual migrations, these
birds feed and rest on the wet, low-lying soils near the
springs and lakes on the flood plain. A few ducks and
geese nest here and remain throughout the year.

In cultivated areas the common upland game arve
Gambel quail and mourning dove. These birds are plenti-
ful all year. Attempts to introduce pheasant have met
with little success, and other species of upland wildlife
released in the valley have not survived.

N e we

The lakes in Pahranagat Valley would provide good
habitat for bass, bluegill, and other warm-water fish if
the level of the lakes could be controlled. In summer,
however, the water is drawn down so heavily for irriga-
tion that its use for fish is limited. Muskrats and other
furbearers inhabit areas adjacent to the lakes and along
some of the ditches in the valley.

Cottontail rabbits and jackrabbits live in upland areas
but are most abundant near cultivated fields. A mule deer
can be seen occasionally in a cultivated field or near a
patch of dense willows,

In the Penoyer Valley there are few species of wildlife
because water and suitable habitat ave scarce. I'f the playa
is covered with water, a few ducks may rest on it during
their spring or fall migration. Although no wupland
birds have been seen, a few cottontail rabbits and jack-
rabbits inhabit the area. Occasionally a pronghorn ante-
lope is observed, but it likely is only migrating through
the valley. '

Suitability of soils for wildlife

In the Pahranagat-Penoyer Areas, the suitability of
the soils as habitats for wildlife is related to the use of
the soil, the kind and density of the plant cover, the
availability of irrigation water, and the relief. It also
depends on drainage, permeability, the salt and alkali
content, and other characteristics or qualities of the soils.

In the Pahranagat Valley, much of the natural habitat
has been changed by growing cultivated crops and pas-
ture. Some of the wet areas have been drained by lining
irrigation canals and constructing deep ditches. Raising
the height of dams has enlarged the lakes.

In contrast, few changes have occurred in Penoyer
Valley. Most of the natural vegetation remains there, and
almost no habitat exists for upland wildlife. Cultivated
crops are grown in a few areas where ground water is
pumped for irrigation. As the acreage under cultivation
18 increased in this valley, the habitat suitable for upland
wildlife will be enlarged.

Wildlife sites

The soils of the Pahranagat-Penoyer Areas have been
placed in 11 wildlife sites according to their limitations
for use as habitat and their suitability for four classes
of wildlife. These wildlife sites are listed in table 4.
Fach site is made up of soils that can provide about the
same kind and amount of food and cover and that
respond to management in about the same way. To find
the names of the soils in any given site, refer to the
“Guide to Mapping Units” at the back of this soil survey.

Considered in rating the limitations and the suitability
of each wildlife site were the kinds of plants suitable
for each of the four classes of wildlife, and, for wetland
wildlife, the limitations of the soils for impounding
water,

Grain crops, grasses and legumes, and the hedgerow
cover provided by native shrubs are suitable habitat for
upland wildlife, including pheasant, valley quail, and
mourning dove.

Grasses, legumes, and native shrubs are suitable habitat
for cottontail rabbit and other kinds of rangeland wild-
Tife.

Grain crops, grasses and legumes, and impoundments
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TasLe 4.—Wildlife sites, their limitations for use as habitat, and their suitability for four kinds of wildlife

Habitat limitations for— Suitability for—
Wildlife Shallow- Deep-water Migratory | Nonmigra-
site Grain crops | Grasses and Native water impound- Upland Rangeland wetland tory wetland
legumes shrubs impound- ments wildlife wildlife wildlife wildlife
ments
Site 1.._.| None to None to Very severe_| Very severe.| Very severe_| Excellent___| Not suited..| Not suited-_| Not suited.
- slight. slight. ‘
Site 2._..| Nonz 10 None to Severe- - .. Very scvere_| Very severe_| Ixcellent to| Poor._____. Not suited._| Not suited.
slight. slight. poorl.
Site 3....] Moderate...| Moderate___{ Very severe.| Very severe.| Very severe.| Good to Not suited__| Not suited..| Not suited.
poorl.
Site 4-...| Moderate_._| Moderate___| Severe. .. ._ Very severe.| Very severe.| Good to Poor_._____ Not suited..| Not suited.
poorl.
Site 5____| Severe____._ Severe_ - .. Very severe.| Very scvere.| Very severe.| Poor____.__ Not suited__| Not suited__| Not suited.
Site 6....| None to None to Very severe.| Moderate.__| Very severe_| Excellent to| Not suited-_| Good._____ Not suited.
slight. slight. poor!.
Site 7_._.| Moderate___| Moderate.__.{ Very severe_| Moderate_..| Very severe.| Good to Not suited-.| Good-_____ Not suited.
poorl.
Site 8..__! Moderate_..j Moderate___| Severe..... Severe- - . _. Very severe_| Good to Poor.______ Poor.______ Not suited.
poor!l. .
Site 9___.| Severe..___ Severe_ - ___ Severe. . ... Severe_ _ . __ Very severe_| Poor____.___ Poor_______ Poor....___ Not suited.
Site 10___| Severe_____ Scvere_ - __ Very severe.| Moderate___| Severe_ ____ Poor__.____ Not suited._| Good_.._..__ Poor.
Site 11__.] Very severc.| Very severe.| Very scvere.| None to Severe___.__| Not suited._| Not suited..| Ixcellent._.| Poor.
slight.

! Rating depends on species of wildlife and variations in climate.

of shallow water are suitable for ducks, geese, and other
kinds of migratory wetland wildlife.

Impoundments of deep water are suitable for non-
migratory wildlife, including muskrat.

The limitations of a site as habitat are none to slight
if the specified kind of food and cover or type of water
impoundment is more desirable than the average; mod-
erate, if the desirability is about average; severe if the
desirability is below the average; and very severe if the
specified item in the habitat 1s not useful to, or is not
needed by, the wildlife.

The suitability of each site for kinds of wildlife is
excellent 1f little management is needed to maintain or
increase the wildlife in the named class. It is good if
average management of the site is needed. Suitability is
poor 1f wildlife can be maintained only with difficulty.
The site is not suited if maintenance of the specified wild-
life is not feasible or is impossible.

The placement of soils in the 11 wildlife sites is based
on the assumption that adequate water is made available
for irrigation. Soils on uplands that are not suitable for
irrigation have not been placed in a site, because little
or no wildlife inhabits these soils at the present time.

Engineering Uses of Soils

This subsection provides information, in tabular form,
about the engineering properties of soils in the Pahrana-
gat-Penoyer Areas. With the use of the soil map for
identification, the information can be useful for many
purposes. It will help in planning and locating sites
for structures; in eliminating tests of materials obviously
unsuited to a specific use; in locating materials suitable
for the type of structure planned; in determining the
most favorable location, design, and construction for
certain structures of a low-hazard type that normally

are built on the basis of general experience in the survey
areas; and in predicting problems in construction and
maintenance.

The engineering interpretations in this subsection will
be most useful to engineers and others who have a work-
ing knowledge of the principles of soil mechanics and
have some familiarity with engineering groupings of
soils. These interpretations have been developed largely
from field observations and evaluations. It should be
emphasized that they may not eliminate the need for
sampling and testing at the site of specific engineering
works involving heavy loads and where the excavations
are deeper than the depths of layers here reported. Even
in these situations, the soil map is useful for planning
more detailed field investigations and for suggesting the
kinds of problems that may be expected.

Some of the terms used by soil scientists may not be
familiar to the engineer, and some terms may have
special meaning in soil science. Several of these terms
arve defined in the Glossary at the back of this survey.

Engineering classification systems

Agricultural scientists of the U.S. Department of
Agriculture classify soils according to texture. In some
ways this system of naming textural classes is compar-
able to the two main systems used by engineers for
classifying soils: the system of the American Associa-
tion of State Highway Officials (AASHO) and the
Unified system.

The AASHO and the Unified systems are based on
the identification of soils in accordance with their tex-
ture, that is, the percentage of gravel, sand, and fines
(silt and eclay), and with their plasticity and com-
pressibility characteristics as indicated by the liquid
limit, plasticity index, and consistence; and with their
behavior as engineering construction material.
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In the AASHO system (), soil material is classified
in seven principal groups. The groups range from A-1,
consisting of gravelly or sandy soils of high bearing
capacity, to A-7, consisting of clayey soils having low
strength when wet. Within each group the relative
engineering value of the material is indicated by a group
index number. The numbers range from 0 for the best
material to 20 for the poorest. The group index number,
if it has been determined, is shown in parentheses fol-
lowing the soil group symbol. Group index numbers have
not, been designated for soils in the Pahranagat-Penoyer
Areas, because there is a lack of specific test data neces-
sary for calculating this value.

The Unified soil classification system was established
by the United States Army, Corps of Engineers (12).
It is based on identification of soils according to their
texture and plasticity and their performance as engineer-
ing construction materials. In the Unified system, soils

are identified as coarse grained (8 classes), fine grained
(6 classes), and highly organic (1 class). For example,
the symbols SM and SC represent sand with fines of
silt and of clay, respectively ; ML and CL, silts and clays
having low liquid limit; MH and CH, silts and clays
having high liquid limit; and GP and GM, gravel-sand
and gravel-sand-silt mixtures. Some soil materials have
characteristics that are in a border zone between two
major classes and are given a borderline classification,
such as CL-CH.

Estimated properties of the soils

Table 5 shows some estimated soil properties that are
important in engineering, and it gives estimated Unified

“and AASHO classifications for the soils. The textural

terms used to describe the soil material in the major
horizons are those used by the U.S. Department of Agri-
culture. For some soils the data are based on the results
of laboratory tests.

TABLE 5.—FEstimated

[Dashes indicate information is not available

Depth Classification
Soil and map symbol from
surface
USDA texture Unified AASHO
Inches
Adaven (Ad). 0-24 Toam__________________ CLor ML______._._ A4 ol
24-39 Hardpan_ oo e o
39-60 | Sandy loam_____________ SM. . A-2 .
Alko (AkB, AIB, AmB), 0-11 Loamy coarse sand_______ SM .. A-2 or A-1-b_____
(For properties of the Tickapoo soil in mapping 11-33 Hardpan_ .. | oo
unit AmB, refer to the Tickapoo series in this 33-50 Coarsesand_____________ SW or SM._.___. A-1-b____________
table. Properties of Rock land in AmB were
not estimated.)
Ash Springs: 0-18 Fine sandy loam_________ SM._ . A-4_ .
(An). 18-33 | Siltloam________________ MLor GM_______ A-4o .
33-43 Silt loam_..__.__________ MLor CL________ A-dor A-6_______
(Ao, Ap, Ar, As, Pe). 0-24 Silt loam________________ MLor CL._._.___ A~4_
24-37 | Siltloam_._ .. ._________ MLorGM._______ A-4or A—6_..____
37-43 Silt loam_ .. ... _________ MLor CL________ A-dor A-6.______
(At, Au, Av, Ph, Pk). 0-20 | Silty clay loam___________ CH. ... ... A6 .
20-60 | Clay. oo CH. ... A-T .
(Pg). 0-24 |} Siltloam._______________ OLor ML________
24-37 | Silt loam_______________ ML, CL, or SM___
37-43 Silt loam_ ... __ OL. . __.___
Aysees: (AyA, AyB). 0-22 Gravelly sandy loam_._.._ SMorGM_______
. 22-60 | Very gravelly sand__.___ GPor GW_______
Bastian:
(Ba). 0-12 | Fine sandy loam________ SMorML.____.__
12-50 | Silt loam______._.______ ML or SM_._
50-60 Fine sandy loam_ _______ SMor ML______._
(Be, Bd). 0-16 Silt loam_ . ___.________. MLorCL.__.____
16~50 | Silt loam_.____._______._ MLorSM______.
50-60 | Fine sandy loam________ SMor ML______.
Belted (Bs). 0-7 Sandy clay loam________ SCorSM_______.
7-11 Hardpan. _ .o | e
11-32 Sandy loam_.___________ SM._ ..
32-60 | Siltloam._.______.____.___ MLor CL...._...

See footnotes at end of table,
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An explanation of some of the terms in table 5 may
be helpful. Permeability, or the rate that water moves
th;'lough soil material, was estimated for uncompacted
soil.

Available water-holding capacity is the amount of
water a soil can hold available for plants. It is the
water held in the range between field capacity and the
wilting point.

Reaction is listed in pH values, which indicate the
degree of acidity or alkalinity of the soil.

The salinity of the soils was estimated according to
the electrical conductivity of the soil saturation extract,
expressed in millimhos per centimeter. The following
defines the relative terms used to rate salinity: None—
less than 4 millimhos per centimeter; slight—4 to 8
millimhos per centimeter; moderate—8 to 15 millimhos
per centimeter; and strong—more than 15 millimhos per
centimeter.

The shrink-swell potential indicates how much a soil

properties of the soils

for an estimate, or does not apply]
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changes in volume when its moisture content changes.
It is estimated primarily on the basis of the amount and
kind of clay the soil contains. In general, soils classified
as CH and A-7 have a high shrink-swell potential, and
soils classified as SP or SM have a low shrink-swell
potential. Some soil horizons were not rated in table 5,
because they were cemented by materials soluble in
alkali or by calcium carbonate.

Engineering interpretations of the soils*

Table 6 indicates the suitability of the soils for various
engineering uses. It also names the soil features and
problems that affect use of the soils in highway and
conservation engineering. The information is based on
an interpretation of the properties listed in table 5 and
on field experience and observations.

2 RATPH SMITH, engineer, Soil Conservation Service, assisted
in preparing this subsection.

265-477—6G8—T7

Percentage passing sieve—
Range in Available water- ) i
permeability holding capacity Reaction Salinity Shrink-swell potential
No. 4 No. 10 No. 200
(4.7 mm.) (2.0 mm.) | (0.074 mm.)
Mmhn.v.g)er cm.
i Inches per hour Inches per inch of soil pH at 25_ C.
90-100 80-100 50-65 0. 20-0. 80 0.16-0. 18 8.8-9.6 15-60 Moderate.
..................................... R 7 1) T PR S e Tt
80-100 80-100 25-35 2. 50-5, 0 0.12-0. 14 8. 2-8.8 1-8 Low.
1 85-95 85-95 15-30 5. 0-10. 0 0. 08-0. 10 8.6-9.0 0-2 Low.
..................................... D 115 2 S FE
170-90 70-90 2-15 >10.0 0. 05-0. 07 8 6-9.0 1-5 Low.
100 95-100 35-50 0. 8-2. 50 0. 14-0. 17 8.6-9.0 4-8 Low.
2 50-100 50-100 35-85 0. 20-0. 80 0. 18-0. 20 8.2-9.0 4-10 Moderate.
100 100 70-85 0. 20-0. 80 0. 18-0. 20 8. 0-8.6 4-8 Moderate.
100 100 70-90 0. 20-0. 80 0. 18-0. 20 8. 2-9. 2 1-8 Moderate.
2 50~100 2 50-100 35-85 0. 20-0. 80 0.10-0. 20 8.2-9.0 2-10 Moderate.
100 100 70-85 0. 20-0. 80 0. 18-0. 20 8. 0-8.6 3-8 Moderate.
100 100 85-95 0. 20-0. 80 0. 18-0. 20 8.2-9.2 2-10 High.
100 100 95-100 0. 05-0. 20 0. 16-0. 18 8. 2-8.8 4-15 Very high.
100 100 70-85 0. 80-2. 50 0. 18-0. 20 8. 6-9. 2 4-8 Moderate.
100 2 50-100 35-85 0. 20-0. 80 0. 18-0. 20 8.2-9.0 1-4 Moderate.
100 100 70-85 0. 20-0. 80 0. 18-0. 20 8.2-8.6 0-4 Moderate.
70-95 60-85 25-40 2. 50-5. 0 0.10-0. 12 8.2-9. 2 1-6 Low.
45-75 20-40 0-3 >10.0 0. 04-0. 05 8 2-8.8 1-4 Low.
95-100 95-100 40-60 2. 50-5. 0 0. 14-0. 17 8. 6-9. 6 15-40 | Low.
95-100 3 60-90 335-70 0. 20-0. 80 0. 18-0. 20 8. 6-9. 6 15-40 Moderate to low.
100 100 30-55 2. 50-5. 0 0. 14-0. 17 8. 2-8.8 4-15 Low.
95-100 95-100 65-85 0. 80-2. 50 0. 18-0. 20 8. 6-9. 6 8-15 Moderate.
95-100 3 60-90 3 35-70 0. 20-0. 80 0. 10-0. 20 8. 6-9. 6 15-40 Moderate to low.
100 100 30-55 2. 50-5. 0 0. 14-0. 17 8 2-8.8 4-15 Low.
95-100 95-100 30-45 0. 20-0. 80 0. 16-0. 18 8 5-9.0 4-15 Moderate.
..................................... OO (L P (SR B
95-100 95-100 25-35 2. 50-5. 0 0.12-0. 14 8. 4-9.0 8-15 Low.
100 100 75-90 0. 20-0. 80 0. 18-0. 20 8.4-9.0 4-15 Moderate.
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TaBLE 5.—Estimated properties

Classification
Depth
Soil and map symbol from
surface USDA texture Unified AASHO
Inches :
Bluewing (BuC). 0-60 Very gravelly coarsesand. | GW or GP_______ A-l-a . ____.___
Carrizo (CaC, CbC). 0-60 Very gravelly and cobbly | GWor GP_______ A-l-a . ___
coarse sand,
Clay dune land (Cd). 0-60 | Clay.o oo MHorCH._.____ A~T
(For properties of the land type Playa in map-
ping unit Cd, see Playa in this table.)
Cliffdown:
(CfA, CfB2, ChA, CkB, CsB). 0-13 Gravelly sandy loam_____ SM___ ... A-2o0or A-1-b_____
13-52 | Gravelly sandy loam_____ SMorGM________ A-2o0r A-l-a._.__
(CIB2). 0-13 Very gravelly sandyloam_| GM______________ A-l-a_ . _.___
13-50 Gravelly sandy loam_____ SMorGM________ A-2or A-l-a_____
Crystal Springs (CmC, CnB, CsB). 0-22 Cobbly fine sandy loam__| SM_____._______. A-20r A-4_______
(For properties of the Cliffdown soil in mapping 22-42 Hardpan_ | e
unit CsB, see the Cliftdown scrics.)
Fang:
(FaA, FaB, FgA, FhB, FIA, FmA, FnA, FpA, FsB.) 0-39 Fine sandy loam_._______ SM._o._ .. A-2o0r A-4_______
(For properties of the Nyala soil in mapping 39-64 | Gravelly sandy loam_____ SM___ . =2 e
unit FsB, see the Nyala series.)
(FrB). 0-40 | Sandy loam________._.__ SM._ . A-20r A~4_______
40 Hardpan_ .o e e
Geer:
(Ge, G). 0-12 | Fine sandy loam_________ SM_ . A-d_ .
12-60 | Very finc sandy loam_____ ML .. A4 ..
(Gh). 0-12 | Fine sandy loam_________ SM_ . A4 .
12-60 Very fine sandy loam____| ML______________ A-4_ .
(GKk). 0-14 | Siltloam._________._____ ML____________._ A-4_ .
14-60 Very fine sandy loam.._._| ML______________ A—4 o ___
(Gl, Gm, Gn). 0-14 | Silt loam_______________ ML ... A
14-60 | Very fine sandy loam____| ML______________ A4 .
Jarboe (Ja, Jb). 0—6 Sandy loam__.__________ SM____ o _.___ A-4dor A-2______._
6-13 Silty clay loam.___.______ CLor MH...__.__ A-Tor A-6.____._
13-23 Hardpan._ - .| .
23-66 Silt loam_ ___________.___ MLor CL._______ A-4 o __
Kawich:
(Kp). 0-46 | Finesand___.____._.____ SP_ .. A-3 o _____
(For properties of the land type Playa in map- 46-48 Silty clay loam____._____ CLor CH________ A-6or A-7_______
ping unit Kp, see Playa in this table.)
(Tud). 0-50 | Finesand__.__._._..____ SP o A-3 .
(Properties are for Kawich soil only; properties 50 Bedrock. .o oo ..
of Tufa rock land were not estimated.)
Koyen (KsB, KtB). 0-17 Sandy loam.__._____._____ SM .. A-4_ .
(For properties of the Tickapoo soil in mapping 17-63 Gravelly sandy loam_____ SM__ .. A-20r A—4___.___
unit KtB, see the Tickapoo series in this
table.)
Lahontan:
(LaA, LaB). 0-12 Fine sandy loam________ SMor ML_______ A—4_ o ____
12-62 Silty elay loam__________ CLior CH.____.__ A-Bor A-T_______
(LhA, LhB, LmA). 0-62 Silty clay loam. ... __ ClorCH________ A-6or A-T_______
(Ln). 0-36 | Silty elay ... ___ CHor CL___._.__. A-Tor A-6_.____.
Leo (LrC, LsC, TIC, TnC). 0-16 Gravelly sandy loam_____ SM._ . A-2o0r A~4_______
16-40 Very gravelly loomysand| GM_____________ A-l-a_ ...
Maynard Lake (MkC, MIB, MIC). 0-60 Gravelly loamy sand.____ SM.___ ... A-1-b___________

See footnotes at end of table.
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Percentage passing sieve—

Range in Available water-
permeability holding capacity Reaction Salinity Shrink-swell potential
No. 4 No. 10 No. 200
(4.7 mm.) (2.0 mm.) | (0.074 mm.)
Mmhos, per cm.
Inches per hour Inches per inch of soil DI at 25° C.
1 30-50 20-50 0-3 10. 0 04-0. 05 8. 2-8.6 0-4 Low.
- 130-50 10-40 0-3 >10. 0 0. 04-0. 05 8.2-8.6 0-4 Low.
100 100 95-100 0. 05-0. 20 0. 16-0. 18 8 8-9.6 8-60 | High.
70-100 65-95 20-35 2. 50-5. 0 0. 10-0. 12 8. 2-8.7 1-3 Low.
50-85 50-75 10-35 2. 50-5. 0 0. 09-0. 12 8. 4-8.8 2-6 Low.
35-50 20-40 5-15 2. 50-5. 0 0. 05-0. 07 8 2-8.7 1. 0-3. 0 | Low.
50-75 50-75 10-35 2. 50-5. 0 0. 09-0. 12 8.4-8. 8 2.0-6. 0 | Low.
170-85 50-80 30-45 0. 80-2. 50 0.12-0. 14 82-8.9 1. 0-15. 0 | Low.
______________________________________ <005 | oo e
95-100 85-100 30-45 0. 80-2. 50 0 14—0 17 8.2-9.0 0.0-9.0 Low.
90-100 70-85 25-35 0. 80-2. 50 0.10-0. 12 8.4-9.0 4. 0-20. 0 | Low.
90-100 85-100 30-45 0. 80-2. 50 0. 12-0. 14 8 5-9.0 2.0-6.0 Low.
______________________________________ 005 | oo L
95-100 95-100 35-50 2. 50-5. 0 0. 14-0. 17 8. 4-8. 8 0.0-4.0 Low."
100 95-100 70-85 0. 80-2. 50 0. 16-0. 18 8.4-9.0 3. 0-35. 0 | Low.
95-100 95-100 35-50 2. 50-5. 0 0. 14-0. 17 8. 6-9. 6 15. 0-50. 0 | Low.
100 95-100 70-85 0. 80-2. 50 0. 16-0. 18 8. 6-9. 6 4, 0-50. 0 | Low.
100 95-100 60-85 0. 80-2. 50 0. 18-0. 20 8 2-8.8 0.0-4. 0 Low.
100 95-100 70-85 0. 80-2. 50 0.16-0. 18 8.2-9.0 2. 0-35. 0 | Low.
100 95-100 60-85 0. 80-2. 50 0. 18-0. 20 8.4-9.0 4, 0-15. 0 | Low.
100 95-100 70-85 0. 80-2. 50 0. 16-0. 18 8. 4-9.0 2. 0-40. 0 | Low.
100 95-100 30-50 2. 50-5. 0 0. 12-0. 14 8.8-0.6 4.0-9.0 Low.
100 95-100 85-100 0. 20-0. 80 0. 18-0. 20 8 6-9.0 8. 0-15. 0 | High.
................................... <005 ||
100 100 85-100 0. 20-0. &0 0. 18-0. 20 8.8-9.6 8. 0-25. 0 | Moderate.
100 100 5-10 5.0-10. 0 0 05-0. 07 8 2-8.5 0.0-5.0 Low.
100 100 85-95 0. 20-0. 80 0. 18-0. 80 8.6-9. 6 8. 0-60. 0 | Flow.
100 100 5-10 5.0-10. 0 0. 05-0. 07 82-9.0 0. 0-10. 0 | Low.
_____________________________________ <005 ||
85-95 85-95 35-50 2. 50-5. 0 0. 12-0. 14 8. 2-8.6 0.0-3.0 Low.
7085 60-80 20-40 2. 50-5. 0 0. 10-0. 12 8. 4-9.0 2. 0-25. 0 | Low.
95-100 95-100 40-55 0. 80-2. 50 0. 14-0. 17 8.6-9.0 4.0-8.0 Low.
100 100 85-95 0. 05-0. 20 0. 18-0. 20 82-9.0 2. 0-15. 0 | High.
100 95-100 85-95 0. 05-0. 20 0. 18-0. 20 8.6-9. 6 2. 0-25. 0 | High.
100 100 85-95 <0. 05 0. 16-0. 18 8. 6-9.6 4. 0-50. 0 | Very high.
1.70-85 60-80 25-40 2. 50-5. 0 0. 10-0. 12 8.4-8.8 0.0-4.0 Low.
1 55-65 30-50 5-15 5.0-10. 0 0. 05-0. 06 8.4-8.8 2.0-8.0 Low.
75-90 70~80 10-20 5.0-10. 0 0. 06-0. 07 8. 2-8.9 0.0-8.0 Low.
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TaBLE 5.—Lstimated properties

Classification
Depth
Soil and map symbol from
surface USDA texture Unified AASHO
Inches
McCutchen (Mn). 0-16 Loam. ... Cli oo A4 .
16-36 Sandy loam_______.__.___ SM .o A-20r A~4.__.___
36-60 | Loamysand.___.__.____. SM._ . A-1-bor A-2_____
Monte Cristo (Mr). 0-15 | Sandy clay loam________ CLorSC_._.._... A6
15-30 Hardpan_ . e
30-55 Gravelly loamy sand_____ SM._._ . A-1-bo .
Nevoyer (NeD). 0-17 | Gravelly loam___________ GMor SM_______ A-4 .
17 Bedroek o oo e e e e
Nyala (FsB). 0-12 Sandy loam ... SM_ ... A-20r A-4______.
12-22 | Sandy clay loam..______ SCor CL.._..____ A6 .
22-42 | Sandy loam_..___.______ SMorGM._..____ A-2_ .
42-72 Loamy sand._ .. ________ SMorGM__._____ A-1-b or A-l1-a._.
Pahranagat (Pa, Pb, Pc, Pd, Pe, Pg, Ph, Pk). 0-15 Silt loam__ .- _._______ OLor ML__._____ 4 _____.
(For properties of the Ash Springs soil in mapping 15-48 | Silty clay loam__________ MHorCL__..___ A-7or A—6_-_._____
units Pe, Pg, Ph, and Pk, see the Ash Springs
series in this table.)
Paliroc (PIC). 0-12 Gravelly loamn_ ... ____| GM_____.___...___ A-dorA-2 .. .. ...
12-32 Hardpan___ . | e e
32-60 | Very gravelly coarse GM._ ... A-l-a ...
sandy loam.
Papoose:
(PmA). 0-7 Loamy fine sand.._..____ SM_ . A-2 .
7-26 Sandy clay loam_________ SMor CL_o_______ A-4_ .
26-60 Very gravelly coarsc | GP__._._.._______ A-l-a ool
sand.
(PnA, PnA2, PnB). 0-26 Sandy loam.__._________ SMor CL____.____ A-4 ..
26-60 | Very gravelly coarse | GP__.______.._____ A-l-a ..
sand.
(PoA). 0-36 | Sandy loam_..___._._____ SMorGM________ A4 ..
36-60 Silty clay loam__________ CLorMH_.______ AT .
Peat (Pp). 0-60 Peat . ____ Pl o2 e e
Penoyer (Pr, Ps, Pt, Pu). 0-60 | Siltloam___._.____.__.___ ML . ____ A-4 .
Pintwater (PvE). 0-20 | Very stony fine sandy SM .. A-20r A~4___._._
loam.
20 Bedrock- o o e e e
Playa (Cd, Kp). 0-60 Silty elay - oeee oo MHo CH._.._____ AT .
Puddle (Pw). 0-13 | Fine sandy loam_________ SM_ .. A4 .
13-60 | Very fine sandy loam._.___ MLooc . A-4 .
Rock land (RI).
(Properties not estimated.)
Seaman:
(SaA, ScA, ScB). 0-60 | Fine sandy loam______._ SM_ ... A~4_ .
(SbA). 0-12 | Loamy fine sand____.___ SM_ . A-2 .
12-60 Fine sandy loam_ _______ SM_______._.__._ A-4_ . .
(SdA, SeA). 0-60 Fine sandy loam____.__. SM._ ... A-4_ ...
Sierocliff (SC). 0-22 Very gravelly fine sandy | GM__.___________ A-l1-aor A-2_____
loam.
22-33 Hardpan . . o o oo ] el
33-43 | Very gravellyloamysand.| GM_____________ A-l-a_ .

See footnotes at end of table.
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Percentage passing sieve—
Range in Available water-
permeability holding capacity Reaction Salinity Shrink-swell potential
No. 4 No. 10 No. 200
(4.7 mm.) (2.0 mm.) | (0.074 mm.)
Amhos, per em.
Inches per hour Inches per inch of 30il pH at 25° C.
85-100 85-95 55-70 0. 8-2. 50 . 16-0. 18 8.8-9. 6 4. 0-15. 0 | Moderate
85-100 75-95 25-50 0. 05-0. 20 0. 12-0. 14 8 .8-9.6 8.0-50.0 | Low.
85-100 80-95 15~30 2. 50-5. 0 0. 08-0. 10 8.6-9.2 2.0-15.0 | Low.
90-100 85-95 40-70 0. 20<—0. 80 0. 16-0. 18 8 6-9. 4 4.0-20. 0 | Moderate.
_____________________________________ 0. 05 |-l __
75-85 60-75 10-15 2. 50-5. 0 0. 06-0. 07 8. 2-8.8 2.0-8.0 Low.
1 75~-85 60-80 35~50 0. 80-2. 50 0. 14-0. 17 8.0-8. 8 0.0-5.0 Low.
_____________________________________ <0.05 ||
85-95 85-95 30-40 0. 80-2. 50 0. 12-0. 14 8 4-9.0 1.0-6.0 Low.
85-95 80-90 40-55 0. 20-0. 80 0. 16-0. 18 8. 6-9. 4 4. 0-10. 0 | Moderate.
65-95 3 40-90 3 20-35 0. 20-0. 80 0.12-0. 14 8 89.6 8.0-25.0 | Low.
50-90 3 30-85 3 5-25 5.0-10. 0 0. 08-0. 10 8.89.6 2.0-10.0 | Low.
100 100 80-100 0. 80-2. 50 0. 18-0. 20 81-9.0 8 1-8.0 Moderate,
100 100 85-100 0. 20-0. 80 0. 18-0. 20 8.2-9.6 3.0-25.0 | High.
60-70 50-60 30-45 0. 80<—2. 50 0. 14-0. 17 8. 2-8.8 0.0-8. 0 Low.
_____________________________________ 0.05 |-
30-40 20-30 5-15 0. 80-2. 50 0. 05-0. 07 8 2-8.6 4.0-25.0 | Low.
95-100 90-100 25-35 2. 50-5. 0 0. 08-0. 10 7.8-8.2 0.0-2.0 Low.
95-100 90-100 40-60 0. 20-0. 80 0.16-0. 18 8. 2-8.8 2.0-6.0 Moderate,
80-95 30-50 0-5 5.0-10.0 0. 04-0. 05 8. 2-8.8 2.0-8.0 Low.
95-100 90-100 35-55 0. 20-0. 80 0.12-0. 14 8 2-8.8 1.0-6.0 Moderate.
80-95 30-50 0-5 5.0-10.0 0. 04-0. 05 8 2-8.8 2.0-8.0 Low.
85-95 80-90 35-50 0. 20-0. 80 0. 12-0. 14 8.6-9. 4 4. 0-15. 0 | Low to moderate.
100 100 85-100 0. 20-0. 80 0. 18-0. 20 8 6-9. 4 6. 0-25. 0 | High.
_____________________________________ 0. 80-2. 50 0. 25-0. 30 8 5-9.0 3.0-8.0 High.
100 100 85-95 0. 20-0. 80 0. 18-0. 20 8.2-9.6 2.0-25.0 | Low.
1 60-90 1 60-75 25-40 0. 80-2. 50 0. 06-0. 08 8. 2-8. 9 0. 0-6. 0 Low.
_____________________________________ L0008 | e
100 100 95-100 <0.05 0. 06-0. 18 9.1-9. 6 2. 0-50. 0 | High.
95-100 95-100 35-50 2. 50-5. 0 0. 14-0. 17 8 5-0.0 4.0-12. 0 | Low.
90-100 70-100 50--80 0. 20-0. 80 0. 16-0. 18 8.6-9.6 8.0-50.0 { Low.
95-100 90~-100 35-50 2. 50-5. 0 0. 14-0. 17 82-88 1. 0-12. 0 | Low.
100 100 25-35 5.0-10. 0 0. 08-0. 10 ‘ 8 2-8.6 0.0-3.0 Low.
95-100 95-100 35-50 2. 50-5. 0 0. 14-0. 17 8 2-8.8 2.0-8.0 Low.
90-100 90-100 35-50 2. 50-5. 0 0. 14-0. 17 8.4-9. 4 4. 0-40. 0 | Low.
1 40-55 30-50 10-20 2. 50-5. 0 0. 05-0. 07 8 2-8.8 2.0-10. 0 | Low.
_____________________________________ <005 |- .
1 35-55 20-40 3-10 5.0-10.0 0. 05-0. 06 82-9.0 2.0-20.0 | Low.



80 SOIL SURVEY
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Classification
Depth
Soil and map symbol from
surface USDA texture Unified AASIIO
Inches
Silent (SgC, ShB, SkD). 0-17 | Gravelly clay loam______ CL-SC___..._..__ A-6or A—4_______
17-30 | Hardpan._ . - ||l
Silverbow (S1D). 0-13 | Very stony clay loam____| CL.__._______..__ A-Tor A~G_.____._
13-36 Hardpan_ _ | e
Slickens (Sm). 0-60 | Veryfinesand_._________ MLorSP________ A-5or A-3_______
Specter (SnC2). 0-30 Very gravelly sandyloam_ | GM_____________ A-2 o ___
30-51 Hardpan. . o | | e
51-60 | Gravelly sandy loam__..__ SM_ . A-1-b__ . ___.
Stumble:
(St). 0-50 | Gravelly loamy sand_____ SM.__ . A-1-bo._.
(Su). 0-42 | Gravelly loamy sand_____ SM__ .. A-1-bo . __
42-60 Clay oo CLorCH.___..._. A-Tor A—6_.. ...
Sundown:
(SvA2). 0-47 | Loamy finesand.________ SM__ . A-2 .
47-52 Sandy clay loam._._____.._ SMorCL__.__._. A-4_ .
(SwA). 0-14 |- Sandy loam._.___________ SM ool A-dor A-2_______
14-47 Loamy fine sand_._.____.___ SM__ o A-2 .
47-52 Sandy clay loam_________ SMorCL_...____ A4
(SyB2). 0-12 | Very gravelly loamy GM-GPoeee - A-l-a___________.
sand.
12-60 Gravelly loamy fine sand_| SMor GM__._..__ A-20or A-1-b_____
Theriot (TaF). 0-14 | Very stony loam____.____ SMo e A4 _.
14 | Bedrock. - o e e
Tickapoo (TcA, TdB, TdB2, TkB, TIC, AmB, KtB). 0-17 Gravelly sandy clay SCor CLi._._.___ A-Gor A-4_______
(FFor properties of the Leo soil in mapping unit loam.
TIC, see the Leo scries in this table.) 17-64 Very gravelly loamy GPor GW____.___ A-1-a o .._
coarse sand. .
Timpahute (TmC, TnC). 0-27 Clay loam______________ CHorCL._______ AT L
(For propertics of the Leo soil in mapping unit 27-33 | Hardpan L
TnC, see the Leo series in this table.) 33-40 Very gravelly coarse GPorGW______._ A-l-a. oo
sand.
Timper (Tp). 0-10 | Sandy loam_____________ SM__ . A-dor A-2___ ...
10-36 Hardpan . o oo o e e
36-60 | Gravelly loamy coarse | SMor GM__._____ A-1-b or A-1-a_._
sand.
Tippipah (Tr). 0-8 Sandy loam_____.__...__ SMo e A-dor A-2.______
8-28 Gravelly sandy clay loam_| SCor SM_____.__ A-6or A-2 .. ...
28-65 Very gravelly coarse sand_| GPor GW____.___ A-l-a .
Tolicha (TsD). 0-12 | Stony fine sandy loam._..| SMor GM__._._. A-2 or A-1-b_._..
12 | Bedroek o v e e
Tufa rock land (TuD).
(Properties of Tufa rock land not estimated.
Tor properites of the Kawich soil in mapping
unit TuD, see the Kawich series.)
Woodrow (Wc). 0-70 | Silty clay loam._________ ClLor CH________ A-Gor A-7T__._._.

1 Stones and cobblestones were removed before sieving.
2 As much as 50 percent of horizon consisted of lime nodules (concretions) of gravel size.
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Percentage passing sieve—

Range in Available water-
permeability holding capacity Reaction Salinity Shrink-swell potential
No. 4 No. 10 No. 200
(4.7 mm.) (2.0 mm.) | (0.074 mm.)
Mmhos. per cm.
Inches per hour Inches per inch of soil pH at 85° C.
75-90 70-80 45-55 0. 20— 0. 16— 8.2-9.0 1. 0-15. 0 | Moderate.
_____________________________________ <005 ||
1.80-90 75-90 5570 0. 20-0. 80 0.10-0. 12 7.8-9.0 0. 0-12. 0 | Moderate.
_____________________________________ 0. 05 |||
100 100 5-95 2. 50-5. 0 0. 08-0. 10 8.8-9.0 0.0-4.0 Low.
50-70 40-50 15-25 2. 50-5. 0 0. 05-0. 07 8 4-9. 4 1. 0-20. 0 | Low.
_____________________________________ <0.05 | oo | e
80-90 70-85 15-25 5.0-10. 0 0. 06-0. 08 7.8-85 1.0-6. 0 Low.
85-95 75-85 15-25 5.0-10. 0 0. 06-0. 08 8.2-88 0.0-5.0 Low.
85-95 75-85 15-25 5.0-10.0 0. 06-0. 08 8.6-9.0 1.0-8.0 Low.
85-100 85-95 50-65 0. 05-0. 20 0. 16-0. 18 8. 6-9. 2 5.0-25.0 | Very high.
90-100 8595 25-35 5.0-10.0 0. 08-0. 10 8. 4-9. 3 0.0-8.0 Low.
100 100 40-60 0. 80-2. 50 0. 16-0. 18 8.6-9.6 4. 0-25. 0 | Moderate.
90-100 85-95 30-50 2. 50-5. 0 0. 12-0. 14 8 2-8.8 0.0-3.0 Low.
90100 80-95 25-35 5.0-10. 0 0. 08-0. 10 8 4-9.3 2.0-8.0 Low.
100 100 40-60 0. 8-2. 50 0. 16-0. 18 8 6-9. 6 4. 0-25. 0 | Moderate.
50-60 25-40 5-15 5.0-10. 0 0. 05-0. 07 8.2-8.8 0.0-2.0 Low.
70-90 60-85 20-35 5.0-10. 0 0. 06-0. 08 8. 6-9. 2 2.0-8.0 Low.
1 60-80 1 60-75 35-50 0. 80-2. 50 0. 08-0. 10 8. 2-8.8 0.0-8.0 Low.
_____________________________________ L0005 e o e
85-100 3 70-80 3 40-55 0. 05-0. 20 0. 14-0. 16 8.3-9.2 1. 0-15. 0 | Moderate to high.
40-60 8 25-50 0-6 0. 05-0. 20 0. 05-0. 07 8. 4-9. 2 4.0-15.0 | Low.
1 90-100 80-90 50-70 0. 05<—0. 20 0. 18-0. 20 8.2-8.9 0. 0-15. 0 | High,
_____________________________________ 0. 00 | oot e e
40-60 25-50 0-6 >10.0 0. 04-0. 06 8.5-9.0 2.0-10. 0 | Low.
85-95 75-95 30-50 2. 50-5. 0 0.12-0. 14 8 4-9.0 0.0-12. 0 | Low.
_____________________________________ RS V15 2 NS PRI RyU R U RSP [ IS
70-85 55-70 10-20 5.0-10.0 0. 06-0. 08 7.8-8.5 2.0-10. 0 | Low.
90-100 85--05 30-50 2. 50-5. 0 0. 12-0. 14 8.4-8.9 0.0-6.0 Low.
85-95 70-85 25-40 0. 20-0. 80 0.14-0. 16 8. 8-9.4 4. 0-15. 0 | Moderate.
45-60 315-50 30-5 0. 8-2. 50 0. 06-0. 08 8.2-8.8 2. 0-15. 0 | Low.
1 60-80 55-70 20-35 0. 80-2. 50 0. 12-0. 14 8.4-9. 2 0. 0-10. 0 | Low.
_____________________________________ <008 | e |
100 100 85-95 0. 20-0. 80 0. 18-0. 20 8. 8-9.6 8. 0-60. 0 | High.

3 Horizon contained gravel and sand consisting of silica-cemented aggregates.
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SURVEY

TaBLe 6.—Fngineering

Suitability as source of 1—

Suitability of the soil as

Susceptibility source of—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches .
Adaven (Ad). 0 to 246--__ High . _.___ Poor to fair_| Unsuited. Unsuited.___| Unsuited..._| Very high__
24 10 39 .ol
39 to 60_...| Moderate __| Fair._______ Poor to
fair
Alko (AkB, AIB, AmB). . Oto 11 ... Low to Fair to Fair to Fair to Unsuited....| High_.___..
(For interpretations of Tick- moder- good. good. good.
apoo soil in mapping unit ate.
AmB, see the Tickapoo 11 t0 33 oo e e e
geries in this table.) 33 t0 50 .| Tow..__.__. Fair to Fair
good.
Ash Springs:
(An). 0to 18 .. High_._.___ Fair_______ Poor to Unsuited_.__| Unsuited..__| Very high_.
fair.
18 to 33..--| Very high__| Poor to Unsuited.
fair
33 to 43.---| Very high..{ Poor to Unsuited.
fair
(Ap). Oto24 .. Very high._| Poor to Unsuited. Unsuited.-_.| Unsuited..._| Very high__
fair
24 t0 33____| Very high__{ Poor to Unsuited.
fair.
33 to 43.___| Very high..| Poor to Unsuited.
fair,
(Ao, Ar, As, Pe). 0to24.__._ Very high__| Poor to fair_| Unsuited. Unguited_..| Unsuited_..| Very high__
: 24 to 33_.-.| Very high__.| Poor to fair.| Unsuited.
33 to 43_.--| Very high__| Poor to fair.| Unsuited.
(Pg). 0t0 24 _.. Very high._| Poor..._._._ Unsuited. Unsuited.._| Unsuited___| Very high-_
24-t0 33____| Very high__| Poor to fair.} Unsuited.
33 t043.__| High_______ Poor__ ... Unsuited.
(At, Pk). 0to20___.. Very high__| Poor to fair_| Unsuited. Unsuited-__| Unsuited.__| Very high__
20 to 60__._| Moderate__.| Poor to fair_| Unsuited.
(Au, Av, Ph). 0to20____. Very high__| Poor to fair_| Unsuited. Unsuited-._| Unsuited..._| Very high__
20 to 60____| Moderate.._| Poor to fair.| Unsuited.

See footnotes at end of table,
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Degree of
limitation
for septic
tank fields

Soil features affecting—

Agricultural
drainage

Irrigation

Excavatability

Reservoir areas

Foundations

Embankments

Severe._._..

Severe__._.

Severe_.._.

Severe__._.._

Severe..__.

Severe.....

Somewhat poorly

drained; water
table fluctuates
between depths
of 18 and 30
inches; very
slow permea-
bility.

Not applicable.___

Somewhat poorly

drained; water
table fluctuates
between depths
of 36 to 54

inches; moder-
ately slow per-
meability.

Somewhat poorly

drained; water
table fluctuates
between depths
of 36 and 54
inches; moder-
ately slow per-
meability.

Poorly drained;

water table fluc-
tuates between
depths of 18 to
36 inches; moder-
ately slow per-
meability.

Very poorly

drained; water
table fluctuates
between depths
of 10 and 14
inches; moder-
ately slow per-
meability.

Somewhat poorly

drained; water
table fluctuates
between depths
of 36 and 60
inches; slow per-
meability.

Poorly drained;

water table fluc-
tuates between
depths of 10 and
36 inches; slow
permeability.

Average intake

rate moderate;

available water
capacity 4 to 5

inches; contour
flooding or con-
trolled flooding
is suggested.

Not applicable__ ..

Average intake

rate moderate;
available water
capacity 8 to
10 inches; bor-
der irrigation is
suggested.

Average intake

rate moderate;
available water
capacity 8 to
10 inches; bor-
der irrigation is
suggested.

Average intake

rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is sug-
gested.

Average intake

rate moderate;
available water
capacity more
than 10 inches;
contour flooding
or controlled
flooding is sug-
gested.

Average intake

rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is sug-
gested.

Average intake

rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is sug-
gested.

Water table at
depth of 18 to
30 inches; hard-
pan at depth of
24 to 36 inches.

Very dense hard-
pan at depth of
10 to 20 inches.

Water table
fluctuates be-
tween depths of
36 and 54
inches and is
highest in
winter.

Water table
fluctuates be-
tween depths of
36 and 54
inches and is
highest in
winter.

Water table fluc-
tuates between
depths of 18 and
36 inches and is
highest in
winter.

Water table fluc-
tuates between
depths of 10 and
14 inches.

Water table fluc-
tuates between
depths of 36 and
60 inches; sub-
soil very sticky
when wet.

Water table flue-

tuates between

depths of 10 and
36 inches; sub-

soil very sticky
when wet.

Nearly level;
very slow
permeability
because of
hardpan.

Nearly level;
very slow
permeability
because of
hardpan,

Nearly level
slopes; mod-
erately slow
permeability.

Nearly level;
moderately
slow permea-
bility.

Nearly level;

moderately
slow permea-
bility.

Nearly level;
moderately
slow permea-
bility.

Nearly level;
slow permea-
bility.

Nearly level;
slow permea-
bility.

Strong salt con-
tent; very low
bearing
capacity.

Bearing capacity
high in subsoil
and moderate
in substratum.

Low bearing
capacity.

Low bearing
capacity.

Low bearing ca-
pacity.

Very low bearing
capacity.

Bearing capacity
low in upper
part, very low
below.

Bearing capacity
low in upper
part, very low
below.

Fair workability;

fair to good
compaction;
very slow per-
meability when
compacted.

Materials limited

because of
shallow hardpan.

Fair workability;

good to poor
compaction;
moderate to
very slow per-
meability when
compacted.

Fair workability;

good to poor
compaction;
moderate to
very slow per-
meability when
compacted.

Fair workability;

good to poor
compaction;
moderate to
very slow per-
meability when
compacted.

Fair workability;

good to poor
compaction;
moderate to
very slow per-
meability when
compacted; ma-
terial in sub-
stratumunsuited.

Fair to poor work-

ability; good to
poor compaction;
very slow per-
meability when
compacted.

Fair to poor work-

ability; good to
poor compac-
tion; very slow
permeability
when compacted.
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TaBLE 6.—Fngineering interpretations

Suitability as source of '—-

Suitability of the soil as

Susceptibility source of—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Aysees (AyA, AyB). 0to22_____ Moderate.._| Fair_______ Poor to fair. | Fair to Fair to High___.___
good. good.
22 to 60_.._| Low_______ Excellent.__| LExcellent.
Bastian: 0to 12.____ High_______ Fair to poor_| Poor. Unsuited___| Unsuited-__| Very high__
(Ba). 12 to 50.___| Very high__| Poor to fair.| Unsuited.
50 to 60_.._{ High_._____ Fairo o .. Poor to fair,
(Be, Bd). 0to 16.._.. Very high__| Poor to Unsuited. |Unsuited..__| Unsuited- ..| Very high._
fair.
16 to 50-.__| Very high__| Poor to Unsuited.
fair.
50 to 60._..] High_..____ Fair_______| Poor to
’ fair.
Belted(Bs). 0to7.____. Moderate...} Fair_______ Poor to Unsuited. -.| Unsuited-__| Very high. .
fair.
7to 1l | e e o
11 to 32....| Moderate_._| Fair to Fair to
good good.
3210 60._..| Very high._.| Poor to Unsuited.
fair
Bluewing(BuC). 0t0o10.._.- Low__.____ Good to Good. Fairo____._| Good__-_... Moderate. - .
excellent.
10 to 60-_--| None______ Excellent - .| Tixcellent.
Carrizo(CaC, CbC). Oto6..._.. Tow__._.____ Fair to Fair. Fair__ . ____ Good..__.. Moderate_.._
good.
6 to 60.____ None_..._. Ixcellent...| Exccllent.
Clay dune land(Cd). 0to 60..... High_______ Poor___..._ Unsuited. Unsuited. .., Unsuited...| Very high.._
(For interpretations of the
land type Playa in mapping
unit Cd, see Playa in this
table.)

See footnotes at end of table.
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Degree of
limitation

Soil features affecting—

for septic
tank fields

Agricultural
drainage

Irrigation

Excavatability

Reservoir arcas

Foundations

Embankments

Stight_ . __

Severe. - ...

Severe.____

Severe._ .-

Slight-. -

Slight_ . __

Severe__ ..

Well drained or

somewhat cxces-
sively drained;
very rapid per-
meability in
substratum.

Somewhat poorly

drained; water
table fluctuates

* between depths

of 48 and 60
inches; moder-
ately slow per-
meability.

Somewhat poorly

drained; water
table fluctuates
between depths
of 36 and 60
inches; moder-
ately slow
permeability.

Not applicable____

Not applicable_ .. _

Not applicable____

Not applicable._ ..

Average intake

rate moderate;
available water
capacity 4 to 5
inches; border
or corrugation
irrigation is sug-
gested, depend-
ing on slope.

Average intake

rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is sug-
gested.

Average intake

rate moderate;
available water
capacity 8 to
10 inches; bor-
der irrigation
is suggested.

Not applicable_.__

Not applicable_. . _

Not applicable.. - .-

Not applicable___.

Sloughing may

occur hecause of
loose, very
gravelly sub-
stratum.

Subsoil weakly

cemented with
silica, easily ex-

- cavated only

when moist.

Subsoil weakly

cemented with
silica, casily
excavated only
when moist.

Strongly cemented

subsoil over
very hard and
hard substra-
tum.

Very gravelly to

depth of 0 to
10 inches; very
gravelly and
cobbly helow
that depth.

Surface layer

gravelly or
stony; very
gravelly, cob-
bly, and loose
below depth of
6 inches.

Exposed to exca-

vation without
trenching.

Slopes greater
than 1 per-
cent in most
areas; very
rapid permea-
bility in sub-
stratum.

Nearly level;
moderately
slow permea~
bility.

Nearly level;
moderately
slow permea-
bility.

Nearly level;
very slow
permeability.

Nearly level to
strongly slop-
ing; very
rapid permea-
bility.

Nearly level to
strongly
sloping; very
rapid permea-~
bility.

Isolated mounds
on playa; 3
to 12 feet
high, with
almost verti-
cal slopes.

When soil is wet,

bearing capaci-
ty moderate in
upper part, very
low below.

Moderate and

strong salt con-
tent; low or
very low hearing
capacity in sub-
stratum when
wet.

Moderate and

strong salt con-
tent; low or
very low bear-
ing capacity in
substratum
when wet.

Moderate and

very low bear-
ing capacity in
substratum
when wet.

High bearing ca-

pacity when
wet.

High bearing

capacity when
wet.

Very low bearing

capacity when
wet.

Fair to good work-

ability; good
compaction with
close controls;
rapid permea-
bility in subsoil
when compacted.

Fair workability;

good to poor
compaction with
close controls;
moderate to very
slow permea-
bility when com-
pacted.

Fair workability;

good to poor
compaction
with close
controls; mod-
erate to very
slow permea-
bility when
compacted.

Materials limited

because of
shallow hardpan.

Good workability;

good compac-
tion; rapid
permeability
when com-
pacted.

Good workability

and compac-
tion; rapid
permeability
when compacted.

Poor workability;

fair to poor
compaction.
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SURVEY

TABLE 6.—Engineering interpretations

Suitability as source of 1—

Suitability of the soil as

Susceptibility| source of—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Cliffdown:
(CfA, CfB2, ChA, CkB, CsB). Qto13.____ Moderate __| Fair_______| Poor to Fair_ ______ Fair__._.__| High_.__.__
fair.
13 to 52___._{ Moderate...| Fair to Fair.
good.
(CiB2). 0to13.._._ Moderate...| Fair to Fair, Fair_______| Fair__._.... High. ...
good.
13 to 52___.| Moderate_..| Fair to Fair.
good.
Crystal Springs (CmC, CnB, CsB). 0to22.____ High_______ Fair_______| Poor to Unsuited.- ..| Poor.______ Very high__
(For interpretations of Cliff- fair
down soil in mapping unit 221042 o e e
CsB, see the Cliffdown
series in this table.)
Fang:
(FaA, FaB, FgA, FhB, FIA, FmA, 0to 64_____ High_._____ Fair__.__.. Poor to Poor.__..__ Unsuited. ..| Very high_._
FnA, FpA, FsB). fair.
(For interpretations of Nyala
soil in mapping unit FsB,
see the Nyala series in this
table.)
(FrB). 0to40.____ High_._____ Fairo______ Pofog to Poor...___. Unsuited...| Very high._
air
Z: {0 S DU UOUED U D UpRR DRI EpID PP U PO
Geer:
(Ge, GY). Oto 12 ____ High._____ Fair_._______ Pofor_ to Unsuited.__| Unsuited___| Very high__
alr,
12 to 60....| Very high__} Poor to Unsuited
fair
(Gk). 0t060. ... Very high__ Pofor' to Unsuited. Unsuited_._| Unsuited___| Very high_.
air.

See footnotes at end of table,
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Degree of
limitation
for septic
tank fields

Soil features affecting—

Agricultural
drainage

Irrigation

Excavatability

Reservoir areas

Foundations

Embankments

Slight____.

Severe.....

Slight to
moder-
ate.

Moderate
to slight.

Moderate
to slight.

Severe... .. <

Well drained;
moderately
rapid perme-
ability.

Not applicable. ...

Not applicable___.

Well drained;
moderate
permeability.

Well drained; per-
meability mod-
erate to depth
of 40 inches,
very slow below
that depth.

Moderately well
drained; water

table is at depth

of 7 to 10 feet;
moderate per-
meability.

Moderately well
drained; water
table at depth
of 7 to 10 feet;
moderate per-
meability.

Average intake
rate rapid;
available water
capacity 4 to 5
inches; border
or corrugation
irrigation is
suggested meth-
od, depending
on slope.

Not applicable_..__

Not applicable..__

Average intake
rate moderate
(rapid in FIA
and FmA);
available water
capacity 8 to 10
inches; border
or corrugation
irrigation is
suggested meth-
od, depending
on slope.

Average intake
rate moderate;
available water
capacity 7 to 8
inches; corruga-
tion irrigation is
suggested.

Average intake
rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is
suggested.

Average intake
rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is
suggested.

Easy to excavate,
but gravel con-
tent increases
with depth.

Easy to excavate,
but contains
gravel in profile.

Very dense hard-
pan at depth of
11 to 24 inches.

Easy to excavate..

Easy to excavate,
but indurated
hardpan occurs
below depth of
40 inches.

Easy to excavate..

Easy to excavate_ .

Nearly level or
gently slop-
ing; moder-
ately rapid
permeability.

Nearly level or
gently slop-
ing; moder-
ately rapid
permeability.

Gently sloping
to moderately
sloping; very
slow perme-
ahility.

Slopes mostly
1 to 3 per-
cent; mod-
erate perme-
ability.

Gently sloping;
very slow
permeability.

Nearly level;
moderate per-
meability.

Nearly level;
moderate per-
meability.

Moderate or, in
some places,
high bearing
capacity when
wet.

Moderate or, in
some places,
high bearing
capacity when
wet.

High bearing
capacity when
wet.

Low bearing
capacity when
wet.

Low bearing
capacity when
wet.

Low and very low
bearing capac-
ity when wet.

Very low bearing
capacity.

Fair workability
and good com-
paction with
close controls;
moderate to slow
permeability
when compacted.

Fair workability
and good com-
paction with
close controls;
moderate to slow
permeability
when compacted.

Materials limited
because of
hardpan.

Fair workability
and good com-
paction with
close controls;
moderate to very
slow perme-
ability when
compacted.

Fair workability
and good com-
paction with
close controls;
moderate to very
slow perme-
ability when
compacted.

Fair workability
and good to poor
compaction with
close controls;
moderate to
very slow per-
meability when
compacted.

Fair workability
and good to poor
compaction with
close controls;
moderate to
very slow per-
meability when
compacted.
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TasLe 6.—FEngineering interpretations

Suitability as source of '—

Suitability of the soil ag

Susceptibility source of—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Geer—Continued
(Gh, GI, Gm, Gn). 0to 60..._. High _..___ Poor to Unsuited. Unsuited.._| Unsuited...| Very high__
fair.
Jarboe (Ja, Jb). Oto13.._.. High_______ Poor to Unsuited. Unsuited.-_| Unsuited.-_| Very high._
fair
18 60 23 | el
23 to 60..__ Very high__| Poor_______ Unsuited.
Kawich (Kp, TuD). Otod6.__.. Low to Fair to Fair, Fair._._._. Unsuited.._| High__.___.
(For interpretations of the none. good.
land type Playa in mapping | 46 to 48._.__| High_______ Poor___._.. Unsuited.
unit Kp, sce Playa in this
table. Interpretations of
Tufa rock land in the unit
TuD were not made.)
Koyen (KsB, KtB). Oto17____. High_______ Fair__ ... Poor to fair. | Unsuited._..| Unsuited___| Very high__
(For interpretations of Ticka- | 17 to 63.__._| Moderate._._| Fair_______ Poor to fair.
poo soil in mapping unit
KtB, see the Tickapoo se-
ries in this table.)
Lahontan:
(LaA, LaB, LhA, LhB, LmA). 0to12_____ High..__.__ Poor to fair_{ Unsuited. Unsuited...| Unsuited._._| Very high_.
12 to 62..__| High_______ Poor to fair_| Unsuited.
(Ln). 0to36-..___ Moderate Poor to Unsuited. Unsuited . ..| Unsuited_..| Very high__
to high. fair.
Leo (LrC, LsC, TIC, TnC). Oto 16_____ High__.____ Fair_______ Poor to Fair to Fair to High__...__
fair. poor. good.
16 to 54__ .. Low__.____ Ixcellent Good.
to good.

See footnotes at end of table.




of soils—Continued

PAHRANAGAT-PENOYER AREAS, NEVADA(

89

Degree of
limitation
for septic
tank ficlds

Soil features affecting—

Agricultural
drainage

Irrigation

Excavatability

Reservoir arcas

Foundations

Embankments

Severe._ ..

Moderate. -

Slight- - - __

Slight. . ___

Somewhat poorly
drained; water
table is at depth
of 36 to 60
inches because
of excessive
seepage.

Not applicable..._

Not applicable_.__

Well drained;
moderately
rapid permea-
bility.

Somewhat poorly
drained; water
table at depth
of 30 to 42
inches; slow
permeability.

Poorly drained;
water table
fluctuates be-
tween depths
of 18 and 30
inches; very
slow perme-
ability.

Not applicable_ . __

Average intake
rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is
suggested.

Not applicable____

Not applicable.___

Average intake
rate moderate;
available water
capacity 6 to
7.5 inches; cor-
rugation irriga-
tion is sug-
gested.

Average intake
rate moderate;
available water
capacity 8 to 10
inches; border
or corrugation
irrigation is sug-
gested method,
depending on
slope.

Average intake
rate slow; avail-
able water ca-
pacity 8 to 10
inches; border
irrigation or
controlled flood-
ing is suggested.

Not applicable_ ...

Easy to excavate;
water table at
depth of 36 to
60 inches, high-
est in winter.

Strongly cemented
hardpan at
depth of 10 to
20 inches; very
hard silty ma-
terial below.

Very easy to ex-
cavate, but
sloughing may
be a problem.

Easy to excavate
but is more
sandy and
gravelly with
increasing
depth.

Subsoil very
sticky when
wet; water
table at depth
of 30 to 42
inches.

Subsoil very
sticky when
wet; water table
at depth of 18
to 30 inches.

Easy to excavate,
but gravel and
sand content
increases with
depth; bedrock
below depth of
30 inches in
LrC.

Nearly level;
moderate per-
meability.

Slightly con-
cave, nearly
level basins
near valley
floor; very
slow permea-
bility.

Nearly level to
strongly slop-
ing duncs;
rapid per-
meability.

Gently sloping;
moderate
permeability.

Nearly level
and gently
sloping; slow
permeability.

Nearly level;
very slow
permeability.

Gently to
strongly slop-
ing; rapid
permeability.

Low or very low
bearing capac-
ity when wet;
salt content
none to strong.

Moderate and
very low bear-
ing capacity
when wet;
slight to strong
salt content.

Moderate bearing
capacity when
wet.

Low bearing ca-
pacity when
wet.

Moderate to low
bearing capaci-
ty when wet.

Low bearing ca-
pacity when
wet.

Bearing capacity
moderate in
upper part,
high in lower
part; bedrock
below depth of
30 inches in
LrC.

Fair workability .
and good to poor
compaction with
close controls;
moderate to
very slow per-
meability when
compacted.

Materials limited
because of hard-
pan.

Fair workability
and good com-
paction; mod-
erate to rapid
permeability
when compacted.

Fair workability
and good com-
paction with
close controls;
moderate to
very slow per-
meability when
compacted.

Fair workability
and fair to good
compaction with
close controls;
moderate-to very
slow perme-
ability when
compacted.

Poor workability
and fair to poor
compaction.

Fair and good
workability and
good compaction
with close con-
trols; modcrate
to very slow
permeability
when compacted.
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TABLE 6.—FEngineering interpretations

Suitability as source of I—

Suitability of the soil as

Susceptibility source of—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Maynard Lake:
(MkC, MIC). 0to 60 Low.______ Fair to Fair. Good..-.__. Fair_._____ High.______
good.
(MIB). 0to 60— Low_______ Fair to Fair. Good.______ Fair_.____. High__..._.
good.
McCutchen (Mn). 0to16..__. High_ ... .. Poor to Unsuited. | Poor to Unsuited--.| Very high__
fair. fair.
16 to 36._._| Moderate__.| Fair._..__._| Poor to
fair.
36 to 60.___ Low_______ Fair to Fair.
good.
Monte Cristo (Mr). 0to15._ ... High___.___ Poor.__.__. Unsuited. Unsuited--_{ Unsuited.--| Very high__
1560 30 - o |- o em e e aeam
30 to 55__..| Slight______ Fair to Fair
good.
Nevoyer (NeD). 07t0 17, - High_______ Poor_______ Unsuited. Unsuited-_.| Poor.____.__ High......_
17 o e e e e
Nyala (FsB). 0to12_.._. High_______ Fair.___.__| Poor to Poor to Unsuited- ..| Very high..
fair. fair.
12t022_... High__.____ Poor to Poor.
fair
22 to 42._..| Moderate.._| Fair_______ Poor to
fair.
42 to 72y Low..___._ Fair to Fair.
good.

See footnotes at end of table,
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Degree of
limitation
for septie
tank fields

Soil features affecting—

Agricultural
drainage

Irrigation

Excavatability

Reservoir areas

Foundations

Embankments

Slight.___-

Severe.._.._

Not applicable.___

Somewhat exces-
sively drained;
rapid perme-
ability.

Not applicable. ..

Not applicable. .

Not applicable__ ..

Well drained; per-
meability
moderately slow
in subsoil but
rapid in sub-
stratum.

Not applicable____

Average intake
rate rapid;
available water
capacity 3 to 4
inches; corruga-
tions, contour
flooding, or
sprinkler irriga-
tion is suggested
method, depend-
ing on side
slopes.

Not applicable_ . __

Not applicable..._

Not applicable_.._

Average intake
rate moderate;
available water
capacity 6 to
7.5 inches;
corrugation
irrigation is

suggested.

Easy to cxcavate,
but loose, very
gravelly strata
may slough.

Easy to excavate,
but loose, very
gravelly strata
may slough.

Material in subsoil
hard or very
hard when dry
because of lime
impregnation.

Hardpan strongly
cemented with
silica at depth
of 15 to 24
inches.

Hard bedrock at
depth ranging
from a few
inches to 20
inches.

Weakly cemented
substratum
most easily ex-
cavated when
moist.

Moderately to
strongly slop-
ing; rapid
permeability.

Nearly level to
gently slop-
ing; rapid
permeability.

Nearly level;
slow permea-
bility.

Nearly level;
very slow
permeability.

Moderately slop-
ing to strongly
sloping; in
foothills and
on ridgetops;
moderate
permeability.

Gently sloping;
moderately
slow permea-
bility.

Moderate bearing
capacity when
wet.

Moderate bearing
capacity when
wet.

Low to moderate
bearing capacity
when wet; high
salt content in
subsoil.

Low bearing
capacity when
wet; high salt
content above
hardpan.

Moderate bearing
capacity when
wet.

Low bearing
capacity when
wet.

Fair workability
and good com-
paction with
close control;
moderate to very
slow perme-
ability when
compacted.

Fair workability
and good com-
paction with
close controls;
moderate to very
slow perme-
ability when
compacted.

Fair workability
and good over
fair to good
compaction with
close controls;
moderate to
very slow per-
meability when
compacted.

Materials limited
because of
hardpan.

Materials limited
because of
bedrock.

Fair and good

workability;
good and fair
compaction;
moderate to
very slow per-
meability when
compacted.
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Suitability as source of 1—

Suitability of the soil as

Susceptibility source of—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Pahranagat:
(Pa, Pd, Pe, Ph). 0to48-._._ Very high Poor.____.. Unsuited, Unsuited___| Unsuited._.| Very high__
to high.
(Pb, Pc, PKk). 0tod48. ____ Very high Poor.__._._ Unsuited. Unsuited__.| Unsuited__.{ Very high__
to high.
(Pg) 0to48.__._ Very high Poor_.____. Unsuited, Unsuited.__| Unsuited.__} Very high_._
(For interpretations of Ash to high,
Springs soil in mapping
units Pe, Pg, Ph, and Pk,
sce the Ash Springs series
in this table.)
Pahroc (PIC). 0to12.___. High______._ Poor to fair_! Unsuited. Poor to fair_| Good to fair.| Very high__
12 60 82 o o el
32 to 60____| Slight______ Good__._.__ Fair,
Papoose:
(PmA). 0tol12.___. Moderate___| Fair to Fair to Poor to fair.| Unsuited to | High_______
good. poor. fair,
12 to 32.___| High_..__._. Fair_ . __.__ Poor.
32t060..__| Low.____._._ Good to Good.
excellent,
(PnA, PnA2, PnB). 0t026..._. High_.__.__ Fair_ ... Poor, Poor to fair.| Unsuited to | High_..___.
fair.
26 to 60-___| Low.__.____ Good to Good.
excellent.
(PoA). 0to36-.__. High._.____ Fair_____._| Poor. Poor to Unsuited.__| Very high..
unsuited.
36 to 60._._| High_______ Poor_____.. Unsuited.

See footnotes at end of table.
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Soil features affecting—
Degree of
limitation
for septic
tank fields A%ric}lltuml Irrigation Txcavatability Reservoir areas Foundations Embankments
rainage

Severe....__

Severe__-._

Severe_..__

Severe.____

Slight2__ ...

Slight2___.

Severe____.

Poorly drained;
water table flue-
tuates between
depths of 18 and
36 inches; mod-
erately slow per-
meability.

Somewhat poorly
drained; water
table fluctuates
between depths
of 4 and 5 feet;
moderately slow
permeability.

Very poorly
drained; water
table is at depth

- of 4 to 6 inches;

moderately slow -

permeability.

Not applicable.___

Well drained;
moderate per-
meability.

Well drained;
moderate per-
meability.

Well drained; per-
meability mod-
erate above the
substratum and
moderately
slow in it.

Average intake
rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is
suggested.

Average intake
rate moderate;
available water
capacity 8 to 10
inches; border
irrigation is
suggested.

Average intake
rate moderate;
available water
capacity 8 to 10
inches; contour
flooding or con-
trolled flooding
is suggested.

Not applicable___ .

Average intake
rate rapid;
available water
capacity 4 to 5
inches; border
irrigation is
suggested.

Average intake
rate moderate;
available water
capacity 4 to 5
inches; border
or corrugation
irrigation is sug-
gested, the me-
thod depending
on the slope.

Average intake
rate modcrate;
available water
capacity 5 to 6
inches; border
irrigation is
suggested.

Some strata very
sticky when
wet; water table
between depths
of 18 and 36
inches, highest
during winter.

Some strata very
sticky when wet;
water table be-
tween depths of
4 and 5 feet,
highest in win-
ter.

Some strata very
sticky when
wet; water table
at depth of 4 to
6 inches.

Indurated hard-
pan at depth of
10 to 20 inches,
underlain by
weakly cement-
ed material.

Gravel content in-
creases with
depth; slough-
ing may be a
problem.

Gravel content in-
creases with
depth; slough-
ing may be a
problem.

Gravel content
increases with
depth; slough-
ing may be a
problem; fine-
textured, lake-
laid material
in substratum.

Nearly level
areas on flood
plain; moder-
ately slow
permeability.

Nearly level
areas on flood
plain; moder-
ately slow
permeability.

Nearly level
areas on flood
plain; moder-
ately slow
permeability.

Gently sloping
to modecrately
sloping; very
slow permea-
bility.

Nearly level;
permeability
generally
moderate, but
rapid in
underlying
material.

Nearly level and
gently sloping;
permeability
generally
moderate, but
rapid in un-
derlying ma-
terial.

Nearly level;
moderately
slow perme-
ability.

Very low bearing
capacity when
wet.

Very low bearing
capacity when
wet.

Very low bearing
capacity when
wet.

Moderate bearing
capacity when
wet.

When soil is wet,
bearing capacity
low in upper
part, high in
lower part.

When soil is wet,
bearing capacity
low in upper
part, high in
lower part.

Low bearing
capacity when
wet.

Fair to poor work-
ability; good to
very poor com-
paction; moder-
ate to very slow
permeability
when compacted.

Fair to poor work-
ability; good to
very poor coms-
paction; moder-
ate to very slow
permeability
when compacted.

Fair to poor work-
ability ; good to
very poor com-
paction; moder-
ate to very slow
permeability
when compacted.

Materials limited
because of hard-
pan.

Fair to good work-

ability and good
compaction with
close controls;
when soil is com-
pacted, perme-
ability moderate
to very slow in
upper part, rapid
in lower part.

Fair to good work-

ability and good
compaction with
close controls;
when soil is com-
pacted, permea~
bility moderate
to very slow in
upper part, rapid
n lower part.

Fair to good work-

ability and good
compaction with
close controls;
when soil is com-
pacted, perme-
ability moderate
to very slow in
upper part, rapid
in lower part;
better valued
materials lacking
in substratum.
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Suitability as source of 1—

Suitability of the soil as

Susceptibility source of—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Peat (Pp). 0to60.____ Low.__._... Unsuited . _.| Unsuited. Unsuited - ..| Unsuited...| Very high..
Penoyer (Pr, Ps, Pt, Pu). 0to 60..... Very high. .| Poor to Unsuited. Unsuited-._{ Unsuited-..| Very high__
fair.
Pintwater (PvE). 0to20._._.. High__._._. Fair_ .. ____ Poor to Unsuited.__| Unsuited_..| High.__..__
. fair
20 e el
Playa (Cd, Kp). 0to60.___. High__.___. Poor______. Unsuited. Unsuited...] Unsuited._..| Very high..
Puddle (Pw). 0to13.____ High__.____ Fair__._____| Poor to Unsuited._..| Unsuited...| Very high_.
fair.
13 to 60__..| Very high._| Poor to Unsuited. .
fair.
Rock land (RI).
(Interpretations not made.)
Seaman:
(SaA, ScA, ScB). 0to 60_.___ High_._._._ Fair________ Poor to Poor...____ Unsuited..._| High_______
fair,
(ShA). Oto12._.__ Moderate_..| Fair to Fair to Poor_.___.. Unsuited.__{ High_______
good. good.
12 to 60.._._| High_______ Fair. o ____ Poor to
fair.
(SdA, SeA). Oto60____. High___.___ Fair. . __.___ Poor to Poor______._ Unsuited_ .| Very high__
fair,

See footnotes at end of table.
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Soil features affecting—

Degree of

limitation

for septic

tank fields Agricultural Irrigation Excavatability Reservoir areas Foundations Embankments

drainage

Severe__._.. Very poorly drain- | Not applicable____| Easy to excavate, | Nearly level; Must be removed; | Unsuited.
ed; water table but water table moderate oxidation
at the surface; at surface. permeability. results in
moderate settling.
permeability.

Severe...... Well drained; Average intake Easy to excavate._| Nearly level; Very low bearing | Fair workability
moderately slow rate moderate; moderately capacity when and good to poor
permeability. available water slow perme- wet. compaction with

capacity 8 to 10 ability. close control;

inches; border moderate to very
irrigation is slow permeability
suggested. when compacted.

Severe.____ Not applicable.._.| Not applicable__.__| Bedrock at depth | Sloping to very | Moderate bearing | Materials limited
of 10 to 20 steep on hills capacity when because of
inches. and ridges; wet. bedrock.

somewhat
excessively
drained.

Severe.____ Not applicable_.__| Not applicable....| Easy to excavate On the flat val- | Very low bearing Poor workability;
but subject to ley floor; very capacity when poor to very
overflow. slow perme- wet. poor

ability. compaction.

Severe._.._ Well drained; Average intake Material in sub- Nearly level; Bearing capacity Fair workability
moderately slow rate moderate; soil hard or very moderately low in upper and good to poor
permeability. available water hard because of slow perme- part, very low compaction;

capacity 8 to 10 lime impreg- ability. below. moderate to very
inches; border nation. slow perme-
irrigation is ability when
suggested. compacted.

Slight__.__... Well drained; Average intake Easy to excavate__| Nearly level Low bearing ca- Fair workability
moderately rate moderate; and gently pacity when and good com-
rapid permea- available water sloping; mod- wet. paction with
bility. water capacity erately rapid close controls;

6.5 to 7.5 permeability. moderate to
inches; border very slow per-
or corrugation meability when
irrigation is sug- compacted.
gested, depend-

Ing on slope.

Slight...... Well drained; Average intake Easy to excavate__| Nearly level; Low bearing ca- Fair workability
moderately rate rapid; moderately pacity when and good com-
rapid per- available water rapid per- wet. paction with
meability. capacity 6 to 7 meability. close controls;

inches; border moderate to

irrigation is very slow per-

suggested. meability when
compacted.

Severe..... Somewhat poorly | Average intake Easy to excavate; | Nearly level; Low bearing ca- Fair workability
drained; water rate moderate; water table at moderately pacity when and good com-
table is at depth available water depth of 36 to rapid per- wet; salt con- paction with
of 36 to 72 capacity 6.5 to 72 inches, high- meability. tent slight to close controls;
inches because 7.5 inches; bor- est in winter. strong. moderate to
of excessive der irrigation is very slow per-
seepage; moder- suggested. meability when
ately rapid compacted.
permeability. '
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Suitability as source of 1—

Suitability of the soil as

Susceptibility source of—
Soil series and map symbols Depth from to frost Corrosion
gurface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Sierocliff (SfC). 0to22 .. .. High__.____ Good. . -_.__ Fair Poor.._.._. Fairo__.___ Very high. .
22 40 33 oo oo o me e e me e e eeeoa
1 83 to 43____| Slight______ Good to Good
excellent.
Silent (SgC, ShB, SkD). Oto 17..___ High______. Poor to Unsuited. Unsuited. ..} Unsuited.__| Very high__
fair
17 0 80 o e e
Silverbow (SID). 0to13..___ High_ ______ Poor to Unsuited. Unsuited_ .| Unsuited-..| Very high__
: fair
13 £0 36 o e oo e e
Slickens (Sm). 0to60._.._ Low to Poor to Unsuited. Unsuited.-_| Unsuited.__| Very high_
very fair.
high.
Specter (SnC2). 0to30_.._ Moderate._.| Good___.___ Fair. Poor_____.__ Poor to Very high.
fair
3060 51 o || el
51 to 60____} Low._______ Fair to Fair to
good. good.
Stumble:
(St). 0to 50..__. Low__...__ Fair to Fair to Fair to Poor___.__. Moderate._ .-
good. good. poor.
(Suv). Otod2._.__ Low_______ Fair to Fair to Fair to Poor.______ Very high_
) good. good. poor.
42 to 60.___.| High___._.__ Poor to Unsuited.
. fair.

See footnotes at end of table.
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Degree of
limitation
for septic
tank fields

Soil features affecting—

Agricultural
drainage

Irrigation

Excavatability

Reservoir areas

Foundations

Embankments

Severe.____

Severe__..._

Not applicable_ ...

Not applicable____

Not applicable____

Not applicable_.__

Not applicable.___

Somewhat exces-
sively drained;
rapid permea-
bility.

Somewhat exces-
sively drained;
permeability
rapid in upper

layers but slow

below depth of

36 to 58 inches.

Not applicable. ...

Not applicable_ ...

Not applicable_.__

Not applicable. - ._

Not applicable_ . __

Average intake

rate rapid;
available water
capacity 3 to 4
inches; border
or sprinkler
irrigation is
suggested.

Average intake

rate rapid;
available water
capacity 3.5 to
4.5 inches; bor-
der or sprinkler
irrigation is
suggested.

Dense, indurated

hardpan at
depth of 20 to
30 inches.

Dense, indurated

hardpan at
depth of 15 to
22 inches.

Dense, indurated,

very stony
hardpan at
depth of about
13 inches; un-
derlain by
basalt below
depth of 30
inches.

Easy to excavate,

but sloughing
may be a prob-
lem.

Dense, indurated

hardpan at
depth of 24 to
36 inches.

Easy to excavate,

but sloughing
may be a prob-
lem.

Easy to excavate,

but sloughing
may be a prob-
lem above depth
of 36 to 58
inches.

Moderately
sloping to
strongly slop-
ing; very
slow permea-
bility.

Gently sloping
to strongly
sloping; very
slow permea-
bility.

Strongly slop-
ing colluvial
slopes; very
slow permea-
bility.

Gently sloping;
moderately
rapid per-
meability.

Gently sloping
to strongly
sloping; very
slow permea-
bility.

Nearly level;
rapid perme-
ability.

Nearly level;
permeability
rapid in upper
layers but slow
below depth
of 36 to 58
inches.

Moderate bearing
capacity when
wet.

Moderate bearing
capacity when
wet.

Low bearing ca-
pacity when
wet.

Very low bearing
capacity when
wet.

High bearing
capacity when
wet.

Low to moderate
bearing capac-
ity when wet.

Low to moderate
bearing capac-
ity when wet.

Materials limited
because of hard-
pan.

Materials limited
because of hard-
pan.

Materials limited
because of hard-
pan.

Fair workability
and good to
poor compac-
tion with close
controls; mod-
erate to very
slow permea-
bility when
compacted.

Materials limited
because of
hardpan.

Fair workability
and good com-
paction with
closc controls;
moderate to
very slow per-
meability when
compacted.

Fair workability
and good com-
paction with
close controls;
moderate to
very slow per-
meability when
compacted.
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Suitability as source of I—

Suitability of the soil as

Susceptibility source ofi—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Sundown:
(SvA2). 0to 47 .- Low__.-___ Fair to Fair to Poor to Unsuited._ .| Very high__
~good. good. unsuited.
47 to 52.___| High_______ Fairo ... Poor to
fair,
(SwA). 0tod7.._.. Moderate._.| Fair to Fair to Poor to Unsuited-._| Very high__
good. good. unsuited.
47 to 52_.._| High_.___.__ Fair.__.__. Poor to
fair,
(SyB2). Otol12..___ Slight___._. Good to Good. Fair to Fair to Moderate___
excellent. poor. poor,
12 to 60_...| Moderate_._| Fair to Fair,
good.
Theriot (TaF). O0to14.____ High___.___ Poor to Unsuited. Unsuited.__| Poor_____._ High .. __
fair
| : SENDIUNRIRN ISERIRURIIRIpI RPN U I
Tickapoo:
(TcA, TdB, TdB2, TkB, KtB). 0Oto 17...._ High.__.___ Poor to Unsuited. Poor to Unsuited._.| Very high._
fair unsuited.
17 to 64-.._| Low.____.__ Good to Good.
excellent.
(TIC, AmB, KtB). 0to17..... Higho._____ Poor to Unsuited. Poor to Unsuited- .| Very high__
(For interpretations of Leo fair, unsuited.
goil in mapping unit TIC, 17 to 64| Low_______ Good to Good.
see the Leo series in this excellent.
table.)
Timpahute (TmC, TnC). 0to27..__ Moderate.__| Poor to Unsuited. Unsuited_._| Unsuited_._| Very high__
(For interpretations of Leo fair.
soil in mapping unit TnC, 27 0 33| oo e e
see the Leo series in this 33t060___.[ Low___.___ Good to Good
table.) excellent,
Timper (Tp). 0to10.___. High___.___ Fair_.___._ Poor to Unsuited._.| Unsuited___| Very high__
fair.
10 0 36 - o | e
36 to 60____| Low_______ Fair to Fair to
good, good.

See footnotes at end of table.
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Degree of
limitation
for septic
tank fields

Soil features affecting—

Agricultural
drainage

Irrigation

Excavatability

Reservoir areas

Foundations

Embankments

Moderate.. -

Moderate__

Severe_____

ixcessively
drained; rapid
permeability.

Excessively
drained; rapid
permeability.

Not applicable.._.

Not applicable____

Well drained; low
permeability.

Not applicable.___

Not applicable.___

Not applicable.._.

265-477—68——S8

Average intake
rate rapid;
available water
capacity 4 to 5
inches; border
or sprinkler
irrigation is
suggested.

Average intake
rate moderate;
available water
capacity 5 to 6
inches; border
irrigation is
suggested.

Not applicable.. ..

Not applicable__ . _

Average intake
rate moderate;
available water
capacity 4 to 5
inches; border
or corrugation
irrigation is
suggested
method, de-
pending on
slope.

Not applicable_.__

Not applicable____

Not applicable.___

Easy to cxcavate,
but sloughing
may be a prob-
lem above depth
of 47 inches.

Easy to cxcavate,

- but sloughing
may be a prob-
lem above
depth of 47
inches.

Easy to excavate,
but sloughing
may be a prob-
lem above depth
of 47 inches.

Hard bedrock at
~ depth of 14
inches.

-Strongly to

‘weakly cemented
hardpan at
depth of 15 to
30 inches;

gravel content
increases with
depth.

Strongly to
weakly cemented
hardpan at
depth of 15 to
30 inches;
gravel content
increases with
depth.

Dense, indurated
hardpan at
depth of 19 to
29 inches; very
sticky clay
above.

Strongly cemented
hardpan at
depth of 10 to
20 inches; loose,
gravelly and
sandy materials
below.

Nearly level;
rapid permea-
bility to
depth of 47
inches.

Nearly level;
rapid permea-
bility to
depth of 47
inches.

Gently sloping;
rapid permea~
bility to
depth of 47
inches.

Steep and very
steep; on
mountainous
slopes and
rugged ridges.

Nearly level
and gently
sloping; slow
permeability.

Gently slop-
ing to strongly
sloping; slow
permeability.

Gently sloping
to strongly
sloping; very
slow permea-
bility.

Nearly level,
very slow
permeability.

Low bearing ca-
pacity when
wet.

Low bearing ca-
pacity when
wet.

Low hearing
capacity when
wet.

Low bearing
capacity when
wet.

Bearing capacity
low in upper
part, high in
lower part.

Bearing capacity
low in upper
part, high in
lower part.

Very low bearing
capacity when
wet.

Low to moderate
bearing capac-
ity when wet.

Fair workability
and good com-
paction with
close controls;
moderate to
very slow per-
meability when
compacted.

Fair workability
and good com-
paction with
close controls;
moderate to
very slow per-
meability when
compacted.

Fair workability
and good com-
paction with
close controls;
moderate to
very slow
permeability
when compacted.

Materials limited
because of
bedrock.

Fair workability
and fair to good
compaction with
close controls;
very slow
permeability
when compacted.

Fair workability
and fair to good
compaction with
close controls;
very slow
permeability
when compacted.

Materials limited
because of
hardpan.

Materials limited
because of
hardpan,



100

SOIL SURVEY

TaABLE 6.—FEngineering interpretations

Suitability as source of — | Suitability of the soil as
Susceptibility source of—
Soil series and map symbols Depth from to frost Corrosion
surface action ! potential
Road Road Sand Gravel
subgrade subbase
Inches
Tippipah (Tr). Oto8_ .__._ High_______ Fairo_______ Poor to Poor_______ Poor to Very high..
fair. fair.
8to28____. Moderate -_| Poor to Poor.
fair,
28 to 65..-_| Low________ Good to Good.
excellent,.
Tolicha (TsD). Otol12 ... Moderate - Fairo.______ Poor to Poor___.___ Poor_______ Very high__
fair
12 to Y4 |||
Tufa rock land (TuD).
(Interpretations of Tufa rock
land were not made, For
interpretations of Kawich
soil in mapping unit TuD,
see the Kawich scries.)
Woodrow (Wc). 0to75._._. High__..___ Pofm: to Unsuited. Unsuited.__| Unsuited__.{ Very high._
air,

! Dashes indicate information does not apply or is not available,

Frost action is the heaving and softening of a soil
and is caused by freezing and thawing of water in the
soil. The susceptibility of a soil to frost action depends
on the texture, the length of time the temperature is
below the freezing point, and the depth to the water
table during that time. Rated highest in susceptibility
are silts and very fine sandy loams in which the water
table is high. Rated lowest are coarse-grained materials
that contain little or no fines.

The suitability ratings for road subgrade and road
subbase are those of soil material not subjected to frost
action. In areas where frost heaving is a problem, the
susceptible soils should be rated lower than the ratings
shown in the table. Generally the best soil material for
subgrade and subbase are coarse-grained soils. Soils
classified GW or A-1 are rated excellent. The suitability
of fine-grained soils for road subgrade ranges from faw
to very poor. These fine-grained soils are classified ML,
CL, CH, or MH and have an AASHO classification of
A-4, A-5, A-6, or A-T. They are not suitable as material
for road subbase and road base, because they have one
or more adverse propertics—moderate to high shrink-
swell potential, moderate to high susceptibility to frost
action, low stability, low bearing capacity, and slow in-
ternal drainage.

Suitability ratings of the soils as a source of gravel
and sand are based on laboratory data and on field

observations. Soils classified as GW and SW are an
excellent source of well-graded gravel and sand. Soils
classified as GP and SP contain poorly graded gravel
and sand and are rated as a good source. Other soils in
which there is less than 50 percent fine to coarse sand or
gravel are considered not suitable as a source of these
materials.

The corrosion potential of a soil can be correlated
with the conductivity of an electric current in the soil.
It is determined largely by the nature and amount of
soluble salts and by the moisture content. Although it is
difficult to correlate the rate of corrosion with a single
physical property of the soil, texture is important be-
cause of its effect on aeration, moisture-holding capacity,
and movement of water. Among the features considered
in rating corrosion potential are soil drainage, presence
of soluble salts, and frequency of wetting and drying.
The rating is wery low for soils that are well drained,
gravelly or stony, moderately coarse textured, steep or
very steep, and free of salts. In contrast, the rating is
very high for soils that ave poorly drained or very
poorly drained, whether or not the soils are salt free, and
it is wery high for somewhat poorly drained soils having
a high content of salts.

The degree of limitation for use of the soils as septic
tank fields was estimated after considering the percola-
tion rate in the soil, the depth to a permanently high or
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Soil features affecting—

Degree of

limitation

for septic

tank fields Agricultural Irrigation Excavatability Reservoir areas Foundations Embankments

drainage

Severe..___ Well drained; Average intake Substratum weak- | Nearly level; Bearing capacity Fair to good work-
modecrately slow rate moderate; ly cemented, moderately low in upper ability; fair to
permeability. available water hard to very slow permea- part, high in good compac-

capacity 4 to 5 hard when dry; bility. lower part. tion; moderate
inches; border excavate when to very slow
irrigation is best moist. permeability
method sug- when compacted.
gested.

Severe__._. Not applicable._ Not applicable__.| Hard bedrock at Moderately Moderate bearing | Materials limited

depth of 4 to sloping to capacity when beeause of bed-
20 inches. strongly web, rock.
sloping hills;
moderate per-
meability.

Severeo.-- . Well drained; Average intake Easy to cxcavate Nearly level; Low bearing Fair workability;
moderately slow rate slow; avail- but sticky when moderately capacity when fair to good
permeahility. able water ca- wetb. slow permea- wet; high salt compaction;

pacity 8 to 10 bility. content,. very slow per-
inches; border meability when
irrigation is compacted.
suggested.

2 Rating is for soil having a leach line in the substratum.
g g

a seasonally high water table, the depth to bedrock, the
presence of a hardpan or a clay layer, and slope.

The limitation is slight for sandy or loamy, well-
drained to excessively drained soils that have slopes of
less than 12 percent and that do not contain a subsur-
face layer restricting the movement of water. In these
soils the percolation rate generally is 1 inch in 45 minutes
or less. In some soils with only a slight limitation, the
percolation rate, to a depth of about 3 feet, is slower
than 1 inch in 45 minntes, but it increases below that
depth. Because some of the soils are porous and transmit
efluent rapidly, neavby wells, springs, or ponds may be
contaminated by seecpage of waste liquid.

The limitation is moderate for loamy or gravelly or
gravelly loamy, somewhat poorly drained to well-drained
soils having slopes of less than 12 percent. These soils
are seasonally wet, have a fluctuating water table that
rises to within 4 to 6 feet of the surface late in spring
and in summer, or have a percolation rate of 1 inch in
45 to 75 minutes, or they have a combination of these
adverse features.

The limitation is sewere for somewhat poorly drained
to very poorly drained soils in which the water table
is within 5 feet of the surface most of the year and
usually ranges between the surface and a depth of 3 feet
in winter. Generally, these soils are not suitable for

use as septic tank fields, though a few areas can be used.
Some of the soils with severe limitations are better
drained but are underlain by hard bedrock within.5
to 36 inches of the surface or have a thick, very slowly
permeable hardpan that extends to a depth of more than
4 feet. Other soils have slopes exceeding 12 percent that
severely limit the design and construction of sewage
disposal systems.

These estimates do not eliminate the need for on-site
investigation to determine the specific location and design
of a system for disposing of sewage. The Nevada De-
partment of Health should be contacted for information
pertaining to the type and design of the method best
suited to individual needs.

In the columns “Agricultural drainage” and “Irriga-
tion,” the words “Not applicable” indicate soils that
probably will not be brought under irrigation, because
they have one or more severe limitations that seriously
restrict their use for intensive farming. Consequently,
artificial drainage is not needed in these soils.

The soil features listed in the column “Irrigation” are
those affecting the design of an efficient irrigation system.
The average intake rate is expressed in relative terms,
which are defined as follows: Slow—0.1 to 0.7 inch per
hour; moderate—0.7 to 8.5 inches per hour and rapid—
more than 3.5 inches per hour. Available water capacity
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is given for a root zone 5 feet deep. Relief and slope,
though not given, are inferred by suggested methods of
irrigation. Border irrigation is suggested for smooth,
nearly level soils; corrugation irrigation is suggested for
smooth or slightly convex, gently sloping soils; and con-

dulating,

SOIL SURVEY

tour flooding or controlled flooding is suggested for un-
nearly level soils.

In the column “Foundations,” the ratings given for
bearing capacity are estimated and should not be used
to assign specific values of bearing capacity.

TABLE 7.—FEngineering test data for soil

| Tests performed by the Nevada Department of Highways in accordance with standard

Percentage passing
sieve !
Bureau of
Soil name and location Public Roads| Depth Horizon
report No.
3-in. 1Y%-in.
Adaven loam: B Tuches
Approximate center of sec. 27, T. 7 S., R. 61 E. S-1883-61 2-11 | Ol | __
S-1885-61 50-60 | C6__ ..
0.3 mile S. and 420 feet W. of N. quarter corner of scc. 31, T. 8 S, S-1886-61 0-6 A e __
R. 62 E. ‘ S5-1888-61 46-56 | CO. || .
Alko loamy coarse sand, 0 to 8 pereent slopes:
1,550 feet N. of SW. corner of see. 12, T. 7 S, R. 60 L. S—-1889-61 =11 | G2
S-1891-61 33-43 | TICHen - oo | oo ..
800 feet N. of SW. corner of see. 7, T. 7 8., R. 61 L. S-1892-61 4-16 | C2 ||
S-1894-61 55-68 | TIC7. | ____
Belted sandy loam: )
950 feet N. and 500 fecet W. of S. quarter corner of sec. 17, T. 3 8., R. | S-1862-61 0-3 | Al || ..
55 B. S-1863-61 1124 | C2 || ___.
S-1864-61 40-60 | TT1CH. o) _____
Fang fine sandy loam, 0 to 2 percent slopes:
0.6 mile E. and 0.22 mile N. of SW. quarter corner of sec. 31, T. 3 8., S-1865-61 0-3 Al |
R. 55 E. S-1866-61 3-13 | Clo | _.
S-1867-61 20-39 | C3_ || ___
0.25 mile E. of W. quarter corner of sec. 6, T. 4 8., R. 55 E.. S-1868-61 0-3 Al
S-1869-61 8-13 | C2o e | .
S-1870-61 20-43 | C4 | ..
Tickapoo gravelly sandy loam, 2 to 4 percent slopes:
0.2 mile E. of W. quarter corner of sec. 10, T. 4 8., R. 54 E. S-1871-61 1-2 Al | 100
S-1872-61 5-10 | B22t || ____
1,000 feet S. and 870 feet E. of NW. corner of sec. 9, T. 4 S,, R. 54 E. S-1874-61 0-3 | Al | ...
S-1875-61 5-11 | B2t || . ..
S-1876-61 22-44 | IIIC2si____ | ______ | _________
Tickapoo sandy loam, 2 to 4 percent slopes: )
0.25 mile E. and 8. of NW. corner of sec. 3, T. 1 8, R. 55 W. S-1877-61 0-3 Al oL 100
S-1878-61 5-9 B2t e |ea Ll
S-1879-61 17-25 | B32ca |- ______ 100
75 feet 8. of N. quarter corner of sec. 2, T. 1 S, R. 55 E. S-1880-61 0-3 Al __ 100 096
S-1881-61 5-11 | B2t e ___
S-1882-61 26-34 | C3sican. o oo o|ooo oo
Tippipah sandy loam:
300 feet S. and 400 feet I5. of NW. corner of sce. 31, T. 3 8., R. 55 E. | S-1859-61 0-4 Al _ .. 100 90
S-1860-61 818 | B2t .. 100
S-1861-61 28-44 | Cl8i- oo |
520 feet N. of 8. quarter corner of sce. 35, T. 3 8., R. 54 Ii. S-1856-61 0-4 | Al || ..
S-1857-61 10-19 | B2t ).
S-1858-61 35-46 | 1IC2si. . __. 100 95

! Mechanical analysis according to AASHO Designation:

T 88-57 (1)

. Results by this procedure frequently 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
coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the ma-
terial 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 for soils.
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Soil samples from 13 profiles of six principal soil
series in the Pahranagat-Penoyer Areas were tested by
the Nevada Department of Highways, using standard

PAHRANAGAT-PENOYER AREAS, NEVADA

samples taken from 18 soil profiles
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AASHO procedures, to help evaluate the soils for

procedures of the American Association of State Highway Officials (AASHO) (1)]

engineering purposes. Only selected layers of each soil
were sampled. The results of these tests are given in

table 7.

Percentage passing sieve '—Continued Classification
Liquid Plasticity
limit index
No. 4 No. 10 No. 40 No. 200
%-in. (4.7 mm.) | (2.0 mm.) {(0.42 mm.)| (0.074 AASHO Unified?
mm.)
_____________________ 100 97 77 43 12 | A-7-5(9) - ___________| ML.
100 89 83 68 27 23 SNP | A—24(0) .o __ SM.
_____________________ 100 99 58 26 NP | A4(8) .- _._.__| ML.
_____________________ 100 99 92 41 10 | A=5(8) - ___._____| ML.
100 99 95 62 24 16 NP | A24(0) oo .. SM.
100 96 79 22 4 28 NP | A-1-b(0) oo SP.
100 97 91 53 23 16 NP | A-2-4(0) .o oo SM.
4100 94 80 40 9 26 NP | A1-b(0) - Il SP-SM.
___________ 100 98 65 29 16 NP | A-2-4(0) . _______] SM.
100 99 95 69 27 17 NP | A-2-4(0) oo oo SM.
100 99 99 94 76 41 15 | A—7—6{10) - oo MI-CL.
100 99 97 82 31 19 NP | A-2-4(0)- ... SM.
100 99 98 89 36 20 NP | A—4(0) oo SM.
100 98 96 85 39 23 NP | A-4(1) ool SM.
___________ 100 97 78 32 19 NP | A-2-4(0) oo ____.._] SM.
100 99 98 84 31 18 NP | A-2-4(0) . ___ SM.
100 98 97 82 18 20 NP | A-2-4(0) o ___. SM.
99 92 88 50 46 25 NP | A-4(2) . SM.
100 99 96 84 58 52 320 A-T-6(14) e __ CH.
100 94 88 57 26 14 NP | A-2-4(0) oo oo SM.
100 97 93 74 51 49 29 | A-7-6Q01)_ . __________ CL.
100 87 69 29 5 24 NP A-1-b{(0) e . SP-SM.
98 88 78 52 23 23 NP | A-2-4(0)- oo _____ SM.
100 76 66 54 34 36 21 | A—2-6(2) o oo SC.
99 70 52 30 13 24 11 | A-2-6(0)_ - o Tl SC.
94 79 71 47 20 16 NP | A-1-b(0) . SM.
100 97 93 84 64 50 26 | A-7-6(14) . _________________ CL.
100 87 77 56 19 36 NP | A-2-4(0) oo oo SM.
88 83 79 59 17 17 NP | A-2-4(0)y. . _____.___________ SM.
98 88 83 67 28 35 11 | A—2-6(0) - ... SM-SC.
100 91 81 55 12 22 NP | A-2-4(0)___ T 11T SP-SM.
100 99 97 71 29 17 NP | A-24(0y_ - _______ SM.
100 96 92 76 42 38 20 | A=6(4) T SC.
93 73 54 21 3 22 NP | A-1-b(0) oo . SW.

28CS and the Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within two points from A-line
are to be given a borderline classification. Iixamples of borderline classifications obtained by this use are SP-8M, ML-CL, and SM-SC.

3 Nonplastic.

4 Pebbles larger than one-half inch were discarded in field sampling.
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Formation and Classification of Soils

In this section, the factors that influenced soil forma-
tion are discussed and the soils are classified in higher
categories.

Soil Formation

Soil is a natural body on the surface of the earth in
which plants grow. It is a mixture of rocks and minerals,
organic matter, water, and air, all of which occur in
varying proportions. The rocks and minerals are frag-
mented and partly or wholly weathered. Sotls have more
or less distinctive layers, or horizons, that are the pro-
duct of environmental forces acting upon materials
deposited or accumulated by geological agencies.

The characteristics of the soil at any given point are
determined by the interaction of (1) the parent material;
(2) the climate in which the soil material has accumu-
lated and has existed since accumulation; (3) the relief,
or topography, which influences the local, or internal,
environment of the soil, its drainage, moisture content,
aeration, susceptibility to erosion, and exposure to sun
and wind; (4) the biological forces that act upon the
soil material—the plants and animals living on and in
it; and (5) the length of time the climatic and biological
forces have acted on the soil material.

Parent material

Most of the soils in the Pahranagat-Penoyer Areas
developed in sediments that were washed from the sur-
rounding mountains and laid down by water. Locally,
these sediments were reworked by wind. The remaining
soils developed in residuum that weathered from rocks
of the mountains.

In extensive arveas the sediments were deposited as
large, coalescing alluvial fans adjacent to the mountains.
In many places the fans are dissected or truncated by
channels of intermittent streams, as well as by the chan-
nel of the ancient White River. Lacustrine and eolian
deposits occur in small areas on the floor of the Penoyer
Valley.

The sediments in both valleys were derived mainly
from ignimbrite and limestone. A smaller amount of
material came from basalt, dolomite, shale, and quartzite.
The dolomite, shale, and quartzite were interbedded with
massive beds of limestone.

Ignimbrite is a stratified volcanic rock of Tertiary age
that was produced from great fissures. 1t lies in non-
sorted pyroclastic deposits consisting mainly of welded
tuff having a rhyodacitic composition. In some places
there is nonwelded tuff and tufl breccia.

Lach flow of ignimbrite is several hundred feet thick
and can be identified over a great distance. In addition,
the ignimbrite in each flow has characteristic mineralogy,
density, and susceptibility to weathering that make iden-
tification possible, much like those of a sedimentary rock.
It is made up of glass shards, crystals, and lithic frag-
ments, in that order of abundance. Minerals occurring as
phenocrysts, in order of decreasing abundance, ave quartz,
sanidine, plagioclase feldspars, biotite, and hornblende.
Not all of these minerals need be present in any one
area of ignimbrite.
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The effect of parent material on soil morphology is
well illustrated by the soils of Penoyer Valley. In this
enclosed basin, the temperature and precipitation are
essentially the same for areas of equal elevation. The
vegetation and relief also ave similar. Hence, the morph-
ological differences in soils of comparable age can be
attributed solely to differences in parent material.

The mountains on the western side of Penoyer Valley
consist almost entirely of ignimbrite. On the northeast-
ern side, they are made up of sedimentary rocks, prin-
cipally limestone, and on the southeastern side, they con-
sist both of ignimbrite and of sedimentary rocks.

The Tickapoo soils developed in sediments derived
chiefly from 1gnimbrite. They have a well-expressed B2t
horizon that resulted from the weathering of clay-
forming minerals, and they have a horizon strongly
cemented with silica. The Crystal Springs soils, which
are somewhat older than the Tickapoo soils, developed
in sediments devived chiefly from sedimentary rocks. In
these soils a B2t horizon is lacking, but there is a hard-
pan indurated with lime. The Silent soils, of about the
same age as the Tickapoo soils, have a weakly expressed
B2t horizon and a hardpan indurated with lime. These
differences can be attributed to the weatherable nature
of ignimbrite and to the influence of material rich in
calcium that inhibits the formation and translocation of
clays in an otherwise similar environment.

Recent sediments from ignimbrite not only ave weath-
ered readily, but they contribute additional character-
istics to the soils. These soil materials have high cation-
exchange capacity, and they contain clays of a 2-to-1
lattice type, presumably vermiculite and montmorillonite.
Because the cation-exchange capacity is high, based on
the content of clay and fine silt, it can be inferved that
nonerystalline or amorphous silts also are present. The
high values for exchangeable potassium indicate that
sanidine is present.

The Pintwater and Nevoyer soils developed in resi-
duum from ignimbrite; the Theriot soils, in residuum
from dolomitic limestone; and the Tolicha soils, in resi-
duum from basalt. The soils in each of these series are
shallow or very shallow, are gravelly, stony, or very
gravelly, and reflect the influence of the underlying
parent rock.

Lacustrine sediments, lying on low terraces just above
the floor in Penoyer Valley, show the eflects of parent
rock and of lake water rich in calcium carbonate. The
Jarboe, McCutchen, and Puddle soils formed in these
sediments. While they were forming, drainage was
poorer than it is today because of an ancient lake nearby.
The lake water contained caleinm carbonate, and as it
moved laterally and then evaporated, the soil material
was highly impregnated with calecium carbonate.

In Pahranagat Valley the Adaven and Ash Springs
soils have a somewhat similar genesis, but they are poorly
drained or somewhat poorly drained and are influenced
by warm water from adjacent springs. Because the
Adaven soils are the nearer, they are the more strongly
influenced. They ave strongly cemented with lime,
whereas the Ash Springs soils are only marly in the
subsoil and are not cemented.
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Climate

The Pahranagat Valley lies along the boundary of
transition between the “hot desert” and the “cold desert”
in Nevada. The climate is semiarid-continental and is
representative of that in other valleys along this bound-
ary in southern Nevada. Days ave hot in summer but are
cool in winter. Precipitation averages about 6.5 inches
annually and comes mainly in winter and late in sum-
mer. The average temperature in January is 36° F., and
m July it is 80°. The average annual temperature is
about 58°. Daily ranges in temperature are wide; the
average range is about 29° in winter and 42° in summer.
The average frost-free season is about 165 days.

The Penoyer Valley, for which no data are available,
is probably somewhat colder than Pahranagat Valley
because it lies at a higher elevation. The estimated pre-
cipitation is 6.0 to 8.0 inches annually, depending on
clevation, and most of it likely comes in winter and late
in summer. The average frost-free season is thought to
be about 150 days.

Climate generally determines the kind and density of
plants that can grow in an area and hence the amount
of organic matter that accumulates in the soils. Fxcept
for soils having a high water table, the soils in both
valleys contain only a small amount of organic matter
in the A horizon. The organic-matter content is low be-
cause rainfall is scanty, periods of sunshine are long,
the temperature and rate of evaporation in summer are
high, and consequently the stand of native plants is
sparse. In contrast, such soils as the poorly drained
Pahranagat soils were originally covered by a dense
growth of plants that obtained most of their moisture
from ground water rather than rainfall. These soils have
a considerably higher content of organic matter.

A long time is required for sediments to weather in
areas of low rainfall. In the Alko, Belted, Monte Cristo,
Nyala, Pahroe, Sierocliff, Timpahute, and Tippipah soils,
soil forming was accelerated by the high summer tem-
peratures, but it was slowed by scanty rainfall. High
temperatures encourage the rapid weathering of soil
materials. In general, the speed of chemical reaction
doubles for each rise of 10° C. in temperature. Where
the climate is dry, however, the rate of weathering slows
because scarcity of water limits the weathering that can
take place. Water is a major source of hydrogen ions, a
principal agent of weathering, and by carrying away the
end products of chemical reactions, water allows the
reactions to continue. If the depth of moisture penetra-
tion is limited, leaching also is limited, the end products
accumulate, and weathering is slowed down or may be
stopped.

It is likely that the soils listed in the foregoing para-
graph formed in periods of the I’leistocene epoch when
the climate was more favorable for soil formation than
it is now. This can be inferred by comparing the soils on
landforms of different ages. During various periods of
the Pleistocene epoch, the White River established a
well-defined channel along its entire length and emptied
into the Colorado River. During such periods the river
carried enough water to truncate the alluvial fans on
both sides of the valley. Under the present climate, how-
ever, the White River is dry for many miles both above
and ‘below the Pahranagat Valley. Small alluvial fans
are encroaching on the flood. plain and, in many places,
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are iImpeding the normal flow of water. This flow is en-
tirely from hot springs along the margins of the valley.

In the Penoyer Valley, evidence of formerly higher
rainfall is suggested by relics of lake-deposited and trun-
cated terraces. These relics now surround the dry lake-
bed, or playa, on the valley floor.

Biological activity

On the alluvial fans and terraces, and in the surround-
ing hills and mountains, the plants are desert shrubs and
grasses. Because the soils are well drained to excessively
drained and are dry for long periods, these plants cover
only a small part of the surface. They add little organic
matter to the soil, give scant protection from water and
wind, and provide meager shade. For this reason, the
sotls have a low organic-matter content and are poor
habitats for micro-organisms.

Typical of these well-drained to excessively drained

_soils are the Alko, Belted, Tickapoo, and Tippipah soils.

In all of these, the A horizon has only half the per-
centage of organic carbon that is in the mext horizon
below it. Organic matter in the A horizon is rapidly
oxidized during long periods of heat and sunshine, but
it is accumulated in the underlying horizon because the
A horizon tends to insulate it.

On parts of the flood plain where the water table is
low but moisture is received as runoff from higher areas,
the soils support a relatively dense growth of native
shrubs and grasses. In these soils, such as the Fang soils,
the organic-matter content is Jow but appreciably higher
than that in soils on the uplands.

In low areas on the flood plain, where the water table
is generally high, the vegetation is a lush growth of
phreatophytes, or deep-rooted plants that obtain their
moisture from ground water or the layer of soil just
above it. These plants cover 5 to 20 percent of the sur-
face, depending on the content of salts and alkali in the
soil. In most places they furnish a moderate to large
amount of organic matter, protect the soil from erosion,
provide adequate shade, and are a good habitat for micro-
organisms. In the soils more strongly affected by salts
and alkali, however, the habitat for micro-organisms is
poor.

On the more poorly drained soils of the flood plain,
the vegetation consists of water-loving grasses and other
aquatic plants. While the soils were forming, drainage
was poor, water was readily available, and the native
plants grew abundantly. Consequently, these soils are
the darkest in either valley, except where they are in-
fluenced by lime-rich spring water. Most of them have
an organic-matter content above 3 percent and provide
a good habitat for micro-organisms. The Pahranagat
solls are an example of these poorly drained soils on the
flood plain.

Relief and drainage

The Pahranagat and Penoyer Valleys are in the Great
Basin section of the Basin and Range province (3). They
resemble other valleys of the province in most respects.
The Pahranagat Valley is drained by the channel of the
ancient White River, whereas the Penoyer Valley con-
sists of a basin filled with alluvium. Both valleys are
surrounded by sharp, rugged, essentially parallel moun-
tain ranges of complex structure.
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The Pahranagat Valley is bounded on the west by the
Pahranagat Range, which rises to an elevation of about
8,700 feet above sea level. In the mountains that bound
the valley on the east, the highest points are 6,220 feet
in the Hiko Range and 7,950 feet in the Pahroc Range.
Only peripheral parts of these mountains are in the
Pahranagat survey area. Elevations in the valley range
from about 8,600 feet at Maynard Lake in the southern
end to about 4,200 feet near Seaman Wash in the north-
ern end.

Pahranagat Valley consists of three distinct topo-
graphic features: steep mountain slopes, alluvial fans
and terraces, and the flood plain. Minor topographic
features include small drainage channels that dissect the
major alluvial fans and terraces.

The White River, an ancient perennial stream that was
a tributary of the Colorado River, flowed through Pahr-
anagat Valley from the north. It established a well-

defined but relatively narrow flood plain, and through

normal cutting it truncated the alluvial fans and ter-
races on both sides of the valley. Today, the riverbed is
dry for many miles upstream and downstream from
Pahranagat Valley, but there is water in the valley that
comes from large thermal springs along the flood plain.
The spring water rarely flows past Maynard Lake at
the southern end of the survey area.

The mountain ranges to the east and west of the valley
rise abruptly as a result of faulting. Large, almost ver-
tical outcrops of rock are common. The well-drained or
somewhat excessively drained Pintwater and Theriot
soils developed in material weathered from rock in the
less sloping parts of these mountains.

Below the mountain ranges there are long alluvial fans
that are relatively smooth or gently convex and are
nearly level to moderately sloping. They are dissected by
many deep drainage channels, a few of which are sev-
eral hundred feet wide. On these alluvial fans the well-
drained Alko and Pahroc soils developed. Along the
drainage channels and on small alluvial fans, in sedi-
ments more recently deposited, the well-drained to ex-
cessively drained Carrizo, Stumble, Sundown, Maynard
Lake, Penoyer, and Seaman soils developed.

Dissection of the alluvial fans doubtless occurred while
the White River was a perennial stream, which removed
a considerable amount of eroded material from the val-
ley. Since that time the fans have been subjected to
further dissection and to deepening of the older chan-
nels. A result has been the formation of small, convex
alluvial fans on the White River flood plain. In many
areas the small fans have impeded the normal flow of
drainage water downstream and have raised the water
table in adjacent soils. The moderately well drained and
somewhat poorly drained Geer and Bastian soils, as well
as the water tagle phases of the Seaman soils, have de-
veloped on these alluvial fans. Because of impeded drain-
age, these soils are affected by salts and alkali in some
places.

In the Bastian soils there are nodules that are weakly
cemented with silica and that formed as a result of
strong alkalinity caused by a soil solution high in con-
tent of sodium. The silica in these soils came from ignim-
brite. It is soluble at a high pH. Because the pH in the
surface layer was high (above 9.0), the silica went into
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solution and moved downward to the water table, where
soluble salts were dominant and the pH was lower than
in the surface layer. Because of the lower pH, the silica
precipitated out of solution and gradually a Csi horizon,
or horizon of weakly cemented silica nodules, was formed.

In Pahranagat Valley the flood plain of the White
River is relatively narrow and is nearly level. It consists
mainly of material laid down by the river, but some
material came from the side washes. The material was
deposited during floods, or it settled in shallow lakes
or oxbows.

Soils on the flood plains are mostly poorly drained.
They are mainly the light-colored, medium-textured Ash
Springs soils and the dark-colored, stratified, medium-
textured to fine-textured Pahranagat soils. The differ-
ence in the color of these soils does not indicate a dif-
ference in the organic-matter content, but it is related
to the content of calcium carbonate that effectively masks
the soil color.

The colors of soils are strongly influenced by iron—
a constituent of many minerals that is largely respon-
sible for the bright colors in soils. Iron generally occurs
in the ferric form and in this form is insoluble 1f air is
present. But in soils containing large amounts of organic -
matter and water, iron is reduced to ferrous forms that
are soluble and move readily in water. This change,
called reduction, takes place in soils on the flood plain.
Ferrous iron goes into solution and is removed from the
soil in drainage water. As a vresult, the colors of these
soils are materially affected. They have (1) chromas of
less than 2; (2) hues of neutral or yellow (2.5Y or 5Y);
or both such chromas and hues. Soils that have yellowish
hues are sometimes referred to as gleyed. The Pahranagat
soils are examples of poorly drained soils in which the
colors have been influenced by iron.

The Penoyer Valley is an undrained basin that is
bounded on the west by the Quinn Canyon Range, which
rises to an elevation of more than 7,000 feet. On the
northeast the valley is bounded by the Worthington
Mountains, where the highest elevation is about 6,800
feet; and on the southeast, by the Timpahute Range,
where the highest point is more than 9,000 feet above sea
level. Only peripheral parts of these mountains are in
the Penoyer survey area. The valley is without external
drainage, but on the valley floor is a playa that lies at
an elevation of nearly 4,700 feet. There are no live
streams in the valley.

Penoyer Valley consists of three distinct topographic
features: steep mountain slopes, alluvial fans, and the
central lowlands. Among the minor features are inter-
mittent drainage channels that dissect parts of the allu-
vial fans. Other features are low-lying lacustrine ter-
races, the central playa, and dunes scattered on the playa
surface and arvound the margin,

To the east and west of the valley, the mountain
ranges commonly rise abruptly above the flanking allu-
vial apron as a result of faulting. In some areas, how-
ever, the rise is only gradual. Generally, these mountains
are much less striking in appearance than those bound-
ing the Pahranagat Valley, for they lack the large ver-
tical outcrops of rock and, in most places, the very steep
side slopes. The Pintwater and Theriot soils developed
in material that weathered from rocks in the steeper
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mountains above the Penoyer Valley. The Nevoyer and
Tolicha soils developed in material that weathered in
the moderately sloping to strongly sloping mountains
and foothills. All of these soils are well drained or some-
what excessively drained.

Below the mountain ranges are nearly level to strongly
sloping alluvial aprons. The upper part of the aprons

consists of many, gently sloping to strongly sloping,

deeply dissected and truncated older alluvial fans adja-
cent to the mountain slopes. The well-drained and some-
what excessively drained Crystal Springs, Sierocliff,
Specter, and Timpahute soils occupy these fans. In inter-
mediate areas below them, there are many coalescing
alluvial fans that are mostly smooth, gently convex, and
nearly level to moderately sloping. Locally, these fans
are deeply dissected, but in most places they are cut
only by shallow drainage channels. The well-drained
Monte Cristo, Nyala, Silent, Tickapoo, and Timper soils
are dominant in these areas.

The low areas on alluvial fans are broad, smooth, and
nearly level to gently sloping. They are dissected only
by relatively shallow drainage channels. The well-drained
and somewhat excessively drained Aysees, Koyen, and
Papoose soils occur in these low areas.

Intermittent streams that originate in the surrounding
mountains have cut channels in the alluvial apron. The
major channels are narrow near their source, but they
are several hundred feet wide near the valley floor. These
channels are dry most of the time; they carry water only
during high-intensity storms. The excessively drained
and somewhat excessively drained, very gravelly, coarse-
textured Bluewing and Leo soils are the major soils in
channels at the higher elevations. Progressively down-
slope, the soils in channels are the well-drained, moder-
ately coarse textured Cliffdown soils; the well-drained,
moderately coarse textured Fang soils; and the well-
drained, silty Woodrow soils.

The Jarboe and Puddle soils, which occupy low-lying
lacustrine terraces, are well drained or moderately well
drained today, but there is evidence that these soils were
more poorly drained while they were developing. They
are impregnated by lime that was precipitated through
the evaporation of lime-rich ground water, and they are
mottled or spotted with oxidized iron. The McCutchen
soils lack the mottles caused by the oxidation of ironm,
but in other respects they are similar to the Jarboe and
Puddle soils.

The water table in these soils fluctuated as the lake
level was lowered by surface evaporation. In soils that
have a fluctuating water table, iron is reduced but is not.
removed in drainage water. As the water table falls,
soil aeration improves, the content of oxygen increases,
and the ferrous iron in solution is oxidized and precipi-
tated as ferric oxide. Ferric oxide is reddish in color,
and it mottles the soil in places where it is precipitated.

In both the Pahranagat and the Penoyer Valleys, many
of the soils are affected by salts and alkali, The water
table is near the surface in these soils, and the ground
water has a high content of dissolved salts. Excess salts
and alkali accumulate, generally on or near the surface,
when saline ground water rises through capillary action
and is evaporated. In addition, such plants as greasewood
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and shadscale, through their normal growth cycle, tend
to accumulate salts in the soil.

Below the lacustrine terraces in Penoyer Valley is
the dry lakebed, or playa. This is periodically flooded
when high-intensity rainstorms cause runoff on high-
lying soils. On the surface of the playa there are semi-
stabilized dunes, laid down and reworked by wind, in
which the sandy, excessively drained Kawich soils de-
veloped.

Time

The soils in the Pahranagat-Penoyer Areas vary in
age. The time available for a soil to develop in uncon-
solidated sediments is the time that has elapsed since
the last sediments were laid down. Soils on sedimentary
or igneous rocks began to develop after the parent rocks
weathered into permeable material.

In general, the flood plain consists of the most recent
alluvium, and the high alluvial fans are composed of
the oldest. Soil material in the lower alluvial fans, the
lacustrine terraces, and the mountains ranges from young
to intermediate In age.

Soils on the flood plain have little or no profile devel-
opment other than the formation of an A1l horizon. In
many areas this horizon is obscured by recent deposition
of material or by erosion. Soils in the mountains and
foothills vary somewhat in degree of development. All
have a thin A1 horizon, and in the Nevoyer soils, the
oldest, a weak structural B2 horizon and a weak Cea
horizon, containing accumulated calcium carbonate, have
formed.

Soils on the alluvial fans vary widely in degree of
development and in the type of horizons formed. All
have a thin A horizon, a base saturation percentage of
100, concentrations of salts and sodium that increase with
increasing depth, and pH values of more than 8.0 in a
1:5 dilution.

The youngest soils on alluvial fans have weakly ex-
pressed horizons. The Papoose soils have a thin, moder-
ately fine textured B2t horizon and contain an accumula-
tion of calcium carbonate. On the other hand, the Aysees
soils lack a textural B2t horizon but have a sufficient
accumulation of calcium carbonate to develop a calcic
horizon.

Soils of intermediate age on alluvial fans are more
strongly developed and have readily discernible hori-
zons. The Tickapoo soils have a thin, fine-textured B2t
horizon and a Csicam horizon that are strongly cemented
with silica and caleium carbonate. The Timper soils lack
a B2t horizon, but they have a Csicam horizon that is
strongly cemented with silica and calcium carbonate.
~ Soils on the oldest fans are the most strongly devel-
oped. The Tim{)ahute soils have a thin, fine-textured B2t
horizon and a hardpan that is indurated with silica and
lime. The Alko and Crystal Springs soils lack a B2t
horizon, but they have a thick, massive, indurated hard-
pan. In the Alko soils the hardpan is cemented primarily
by silica, but calcium carbonate also is present. The
primary cementing agent in the hardpan of the Crystal
Springs soils is calcium carbonate. Both hardpans are
the result of accumulations over an extremely long period
of time.
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Classification of Soils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their rela-
tionships 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 solls to specific fields
and other tracts of land.

Thus in classification, soils are placed in narrow cate-
gories that are used in detailed soil surveys so that
knowledge about the soils can be organized and applied
in managing farms, fields, and woodlands; in develop-
ing rural areas; in engineering work; and in many other
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ways. They ave placed in broad classes to facilitate study
and comparison in large areas, such as countries and
continents.

The system of classifying soils currently used in the
United States is discussed m Soil Classification, a Com-
prehensive System, published in 1960 (9). An amend-
ment to this publication was issued in 1964. The current
system was adopted for general use by the National
Cooperative Soil Survey in 1965. The system is under
continual study (7), and readers interested in develop-
ments of this system should search for the latest litera-
ture available.

In table 8 the soils of the Pahranagat-Penoyer Areas
are classified according to the current system and its
1964 amendment. The classes in this system ave briefly
defined in the following paragraphs.

Tasur 8.—Snil series classified according to the present system of classification !

Series Family Subgroup Order
Adaven__.___________________ Coarse-loamy, mixed, mesico____________________ Andic Aquic Caleiorthids____.____ Aridisols.
Alko_ o ____ Coarse-loamy, mixed, thermic.__________________ Typic Durorthids.__.____________ Aridisols.
Ash Springs_.__.___________. Coarsc-loamy, mixed, mesie ... _________ Aquic Caleiorthids_______________ Aridisols,
Ash Springs, heavy subsoil Fine, montmorillonitie, calcarcous, mesie_ . ... ____ Typic Haplaquolls_._____________ Mollisols.

variant.

Aysees. o __.__. Sandy skeletal, mixed, mesie ... _____________ Typic Caleiorthids___..__ ... ____ Aridisols.
Bastian_____________________ Fine-loamy, mixed, calearcous, mesic___._________ Durorthidic Udorthents_ _________ Entisols.
Belted .. ____ Fine-loamy, mixed, mesic.._____________________ Haplic Durargids__._.__.________ Aridisols.
Bluewing . ... _________ Sandy skeletal, mixed, nonacid, mesie_ ... ______ Typic Torripsamments.__________ Entisols.
Carrizo .. Sandy skeletal, mixed, nonaeid, thermie_____.___. Typic Torripsamments_..________ Entisols.
Cliffdown. - ___________ Coarsc-loamy, mixed, caleareous, mesic___________ Typie Torriorthents_ . _ __________ Entisols.
Crystal Springs_.____________ Coarse-loamy, carbonatie, mesic_..__________.___ Petrocaleic Calciorthids. - .. ____ Aridisols.
Fang_ ... Coarse-loamy, mixed, calcareous, mesic._.._______ Andic Torriorthents_ - .. _________ Entisols.
Geero - ____ Coarsc-loamy, mixed, ealeareous, mesic______.___. Typic Torrifluvents___._.________ Entisols.
Jarboe__________.___________ Fine-silty, carbonatic, mesie____________________ Aquic Caleiorthids - _________ Aridisols.
Kawicho o _________ Sandy, mixed, nonacid, mesic_ .. _____________ Andic Torripsamments_ - _______ Entisols.
Koyen__ . ________ Coarsc-loamy, mixed, mesic_____________________ Andic Camborthids_.___.________ Aridisols.
Lahontan, water table variant .| Finc-silty, mixed, caleareous, mesic_ .- _________ Typic Halaquepts. .o _.______ Inceptisols.
Lahontan, poorly drained Fine, montmorillonitic, calecarcous, mesic. . .______ Typic Halaquepts_ - oo _.______ Inceptisols.

variant.

Teoo oo Sandy skeletal, mixed, caleareous, mesic..__.._._. Andic Torriorthents. . _________ lintisols.
Maynard Lake. - ____________ Sandy, mixed, nonaeid, thermic_ .- ____________. Andic Torripsamments__________ Entisols.
MeCutehen. oo __________ Coarse-loamy, mixed, mesico____________________ Andic Calciorthids . ________ Aridisols.
Monte Cristo_ .. _.________ Fine-loamy, mixed, mesieo_____________.________. Haplic Nadurargids_..___._.______ Aridisols.
Nevoyer_ o _______.____ Loamy, mixed, mesie. ... __________.__.__ Andic Lithic Camborthids________ Aridisols.
Nyalao .. Fine-loamy, mixed, mesic_______________________ Durie Natrargids_ ... _________ Aridisols.
Pahranagat_ . ____________ Fine-silty, mixed, calcarcous, mesic_._._.________ Typic Haplaquolls__________.____ Mollisols.
Pahroe_ oo _____________ Coarse-loamy, mixed, mesie_.___________________ Typic Durorthids_.______________ Aridisols.
Papoose. oo ____.__ Fine-loamy, mixed, mesieo .o _________________ Andic Haplargids________________ Aridisols,
Penoyer_ .. ___________ Conrse-silty, mixed, ealearcous, mesie_ ___________ Typic Torriorthents_ - ___________ Entisols.
Pintwater. .o _____________ Loamy skeletal, mixed, calearcous, mesic.________ Andie Lithic Torriorthents________ [intisols.
Puddle_ . - ______________ Coarsc-loamy, carbonatic, mesic___.___._.________ Aquic Caleiorthids__.____________ Aridisols.
Seaman__ .- _____________ Coarse-loanmy, mixed, calcarcous, thermie__.______ Andic Torriorthents_ . ____________ lEntisols.
Sieroeliff . ______________ Loamy skeletal, mixed, mesie. - . _____ .. _____ Petroecaleic Calciorthids_ ___._____ Aridisols.
Silent . . ___ Fine-loamy, mixed, mesic._____._____________..__ Natric Petroealcic Haplargids. ____ Aridisols.
Silverbow_ oo _______.__ Loamy skeletal, mixed, mesie_ .. _____________ Haplic Durargids___-____________ Aridisols.
Speeter_ oo ____ Loamy skcletal, mixed, mesic_ .. . _..__________ Typic Durorthids.__._.__._______ Aridisols.
Stumble. - _____________ Sandy, mixed, nonacid, mesic_ .. __________ Andic Torripsamments___________ Entisols.
Sundown. .. _________. Sandy, mixed, nonacid, mesic. ... ______ Andic Torripsamments___________ [Entisols.
Theriot - _ . _______ Loamy skeletal, carbonatic, mesie_ - ___ . _________ Lithic Torriorthents_____.________ Entisols.
Tickapoo. oo __________ Fine, mixed, mesic. . ____________.__ Haplic Nadurargids_..___________ Aridisols.
Timpahute .. __________ Fine, montmorillonitiec, mesie_ - __ . _____________ Typic Nadurargids______________ Aridisols.
Timper- oo _____ Coarse-loamy, mixed, mesic. .- ... ________ Intic Durorthids.._________._____ Aridisols.
Tippipah_ . _________ Finc-loamy, mixed, mesic_______________________ Haplic Nadurargids_.____________ Aridisols.
Tolicha . ... Loamy, mixed, caleareous, mesic_ . _____________ Lithic Torriorthents. .o __..______ Entisols.
Woodrow._ .. _______ Fine-silty, mixed, caleareous, mesic. __.___.______ Typic Torrifluvents___..__________ Entisols.

! Placement of some soil serics in the present system of classification may

change as more precise information becomes available.
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Orper: Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Arid-
isols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and
Histosols. The properties used to differentiate the soil
orders are those that tend to give broad climatic group-
ings of soils. Two exceptions, Entisols and Histosols,
occur in many different climates. Table 8 shows the four
soil orders in the Pahranagat-Penoyer Areas—Entisols,
Inceptisols, Aridisols, and Mollisols.

Suiorper:  Kach order is divided into suborders, pri-
marily on the basis of those soil charactervistics that seem
to produce classes having the greatest genetic similarity.
The suborders narrow the broad climatic range permitted
in the orders. The soil properties used to separate sub-
orders mainly reflect either the presence or absence of
waterlogging or soil differences resulting from the cli-
mate or vegetation. The suborder is not shown in
table 8.

Gruar Grour:  Soil suborders are separated into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The horizons
nsed to make separations are those in which clay, iron,
or humus have accumulated or those that have pans in-
terferring with growth of roots or movement of water.
The features used are the self-mulching properties of
clays, soil temperature, major differences in chemical
composition (mainly calcium, magnesium, sodium, and
potassium), and the like. The great group is not shown
separately in table 8, because the name of the great group
is the last word in the name of the subgroup.

Superour: Great groups are subdivided into sub-
@roups, one representing the central (typic) segment of
the group and others, called intergrades, that have prop-
erties of one great group and also one o1 more properties
of another great group, subgroup, or order. Subgroups
may also be made in those instances where soil properties
intergrace outside of the range of any other great group,
subgroup, or order. The names of subgroups ave derived
by placing one or more adjectives before the name of
the great gronp. An example is Typic Haplaquolls.

Fasyiuy: Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or hehavior of soils where used for
engineering. Among the properties considered ave tex-
ture, mineralogy, reaction, soil temperature, permeability,
thickness of horizons, and consistence. An example is the
fine silty, mixed, calcareous, mesic famity of Typic Hap-
laquolls.

Sermis:  The series consists of a group of soils that
formed from a particular kind of parent material and
having genetic horvizons that, except, for texture of the
surface soil, are similar in differentiating chavacteristics
and in arrangement in the soil profile. Among these char-
acteristics ave color, structure, reaction, consistence, and
mineralogical and chemical composition.

New soil series must be established and concepts of
some established sevies, especially older ones that have
been used little in vecent years, must be revised in the
course of the soil survey program across the conntry. A
proposed new series has tentative status until review of
the series concept at state, regional, and national levels
of responsibility for soil classification result in a judg-
ment that the new series should be established. Thirty
of the soil series described in this publication had tenta-
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tive status when the survey was sent to the printer. They
are the Adaven, Alko, Aysees, Bastian, Belted, Clift-
down, Crystal Springs, Fang, Jarboe, IXawich, Koyen,
Leo, McCutchen, Monte Cristo, Nevoyer, Nyaia, Papoose,
Pintwater, Puddle, Seaman, Sieroclift, Silent, Silverbow,
Specter, Stumble, Sundown, Tickapoo, Timper, Tippi-
pah, and Tolicha series. The other series used in this
survey were established earlier.

Descriptions of soil series by subgroups

A discussion of the soil series in the Pahranagat-
Penoyer Areas by subgroups is given in this subsection.

Typic Torripsamments: The Bluewing and Carrizo
soils ave in this subgroup. These soils occur along flood
plains and on short alluvial fans. They are very gravelly,
coarse textured, and excessively drained. In some of the
soils a small accumulation of lime has formed in a weak
Cea horizon.

The Bluewing soils are representative of this subgroup.
Typically, they have an AC profile; a very thin, light

“brownish-gray ‘Al horizon; a weak Cea horizon in which

secondary acenmulations of lime coat the lower side of
conrse fragments; and an average annual soil tempera-
ture of about 53° I,

The Carrizo soils are similar to the Bluewing soils,
but they lack a weak Cea horizon, and they developed
in a c¢limate in which the average annual temperature ot
the soil is more than 59° F.

Andic Torripsamanents: The Kawich, Maynard Lake,
Stumble, and Sundown soils are in this subgroup. These
soils occur on alluvial fans, terraces, and flood plains
and on partially stabilized dunes built up by wind. They
are coarse textured and somewhat excessively drained
or excessively drained. Some of the soils ave gravelly.
In the Stumble soils there is accumulated lime that forms
a weak Cea horizon. For all the soils in this subgroup,
the calenlated cation-exchange capacity, expressed as
milliequivalents per 100 grams of clay, is about twice as
high as that expected for soils having a sandy texture.

Zoils of the Sundown series are representative of this
subgroup. Typically, they have a very thin, light-gray
Al horizon underlain by a light-gray or very pale brown
C horizon that is slightly stratified but is dominantly
loamy fine sand. The soils are calcareous throughout the
profile. They have an average annual temperature of
about, 52° F.

The Kawich soils are similar to the Sundown soils,
but their control section consists of fine sand that is
structureless (single grain) and is loose when dry or
moist. Maynard Lake soils ave at least one-half unit of
value darker than Sundown soils throughout the profile,
and they formed in a climate in which the average an-
nual temperature of the soil is more than 59° F. The
Stumble soils, unlike the Sundown soils, are noneffer-
vescent to a depth of 10 to 15 inches, and they have a
weak Cea horizon containing an accumulation of lime.

Lypic Torriffwwents:  In this subgroup are the Geer
and Woodrow soils. These somewhat poorly drained,
moderately well drained, and well drained soils lie on
smooth, nearly level flood plains and on the toe slopes
of alluvial fans. They formed in stratified, medium-
textured and moderately fine textured sediments. Organie
matter is distributed unevenly through the profile be-
cause, during the period when the sediments were de-
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posited and the soils were forming, the conditions favor-
able for organic matter to accumulate varied from time
to time.

The Geer soils are representative of this subgroup.
Typically, these soils have an AC profile, are pale brown
or very pale brown throughout, are stratified but domi-
nantly medium textured, have a clay content of less than
18 percent in the control section, are calcareous, and are
somewhat poorly drained and moderately well drained.

The well-dramned Woodrow soils are similar to the
Geer soils, but their weighted average texture, between
the depths of 10 and 40 inches, is more than 18 percent
clay and less than 15 percent material that is coarser
textured than very fine sand.

Typic Torriorthents: The Cliffdown and Penoyer
soils are in this subgroup. These well-drained soils gen-
erally occupy smooth, nearly level and gently sloping
alluvial fans and flood plains. They formed in gravelly,
moderately.coarse textured alluvium or in silty alluvium.

The Cliffdown soils are representative of the subgroup.
Characteristically, these soils are well drained, gravelly,
and moderately coarse textured. They have a very thin,
light brownish-gray A1l horizon underlain by a light
brownish-gray and light-gray C horizon. These soils are
calcareous throughout.

The Penoyer soils are similar to the Cliffdown soils,
but they are not gravelly. Moreover, between the depths
of 10 and 40 inches, less than 15 percent of their weighted
average texture is coarser than very fine sand.

Andic Torriorthents: The Fang, Leo, and Seaman
soils are in this subgroup. These soils developed in allu-
vium that was either moderately coarse textured or very
gravelly and coarse textured. They generally occupy
smooth, nearly level to gently sloping alluvial fans, but
in places their slopes are stronger. The soils are well
drained or somewhat excessively drained.

Soils of the Fang series are representative of this sub-
group. Characteristically, these soils have a very thin,
light brownish-gray Al horizon underlain by a moder-
ately coarse textured C horizon. They are weakly cal-
careous throughout and are well drained. Their average
annual temperature is about 50° F. (Laboratory data
for a typical Fang soil are given in tables 9 and 10.)

The Leo soils are similar to the Fang soils but are
somewhat excessively drained. Also, between the depths
of 10 and 40 inches, their weighted average texture is
sandy, and more than 50 percent consists of particles
larger than 2 millimeters in size. The Seaman soils have
formed in areas where the average annual soil tempera-
ture is higher than 59° F., but otherwise, they are sim-
ilar to Fang soils.

Andic Lithic Torriorthents: Only the Pintwater soils
are in this subgroup. They are well-drained or somewhat
excessively drained, very stony, moderately coarse tex-
tured soils that developed in residuum from ignimbrite.
They are on sloping to very steep hills and mountain
ridges. The soils contain secondary accumulations of lime
that forms a weak Cca horizon and coats the underlying
bedrock.

Lithic Torriorthents: In this subgroup are the Ther-
iot and Tolicha soils. These soils developed in residuum
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from basalt or limestone. Some of them are gravelly,
stony, and moderately coarse textured, and others are
very stony and medium textured. They occupy moder-
ately sloping or strongly sloping foothills and steep or
very steep, broken ridges an%al side slopes in the moun-
tains. In some places the soils contain secondary accumu-
lations of lime, which forms crusts on the lower sides of
stones. In addition, the Tolicha soils are covered by a
well-developed gravel pavement consisting of pebbles
that are coated on exposed surfaces with a burnished,
dark-brown desert varnish consisting of iron and manga-
nese oxides.

Typical of this subgroup are the Theriot soils. They
are well-drained, very stony, medium-textured soils that
developed in residuum from dolomitic limestone. They
have a thin, light brownish-gray A1 horizon that con-
tains more than 40 percent calcium carbonate or its
equivalent. Below a depth of 10 inches, more than 50
percent of the soil mass is coarse fragments.

The Tolicha soils are similar to the Theriot soils, but
they contain less than 40 percent calcium carbonate or
its equivalent, and, below a depth of 10 inches, their
content of coarse fragments is less than 50 percent.

Durorthidic Udorthents: Only the Bastian soils are
in this subgroup. These soils are medium textured and
somewhat poorly drained. They lie along the outer edges
(f)f flood plains and on toe slopes of adjacent alluvial

ans.

Typic Halaquepts: The Lahontan soils, poorly drained
variant, and the Lahontan soils, water table variant, are
in this subgroup.

Representative of the subgroup are the Lahontan soils,
poorly drained variant. These soils typically are fine tex-
tured and strongly affected by salts and alkali. They
developed in flat arcas or in slight depressions at the
lower end of Pahranagat Valley.

The Lahontan soils, water table variant, are stratified,
are moderately fine textured, and contain less than 35
percent clay and less than 15 percent material that is
fine sand or coarser textured than fine sand. In other
respects, they are similar to the Lahontan soils, poorly
drained variant. ;

Typic Calciorthids: 'The Aysees soils are in this sub-
group. These well-drained or somewhat excessively
drained, moderately coarse textured soils occupy nearly
level or gently sloping alluvial fans. Between the depths
of 10 and 40 inches, they have a weighted average tex-
ture of loamy fine sand or coarser and contain more
than 50 percent coarse fragments.

Andic Calciorthids: Only the McCutchen soils are
in this subgroup. These well-drained, medium-textured
soils developed on the lower part of alluvial fans near a
playa or just above it. While the soils were developing,
drainage was somewhat poor. The playa contained water
that moved laterally into the soils and brought calcium
carbonate, which accumulated as the water evaporated.
Consequently, a thick Cca horizon formed in these soils.

Andic Aquic Calciorthids: Only the Adaven soils are
in this subgroup. These soils are stratified, medium tex-
tured and moderately coarse textured, and somewhat
poorly drained. They lie on nearly level toe slopes of
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alluvial fans, in areas where the fans merge with the
wet flood plain, and they are adjacent to thermal springs.
Because the spring water is rich in lime, these soils con-
tain a considerable amount of lime and have a strongly
cemented Cea horizon, In addition, because of a fluctuat-
ing water table, the soils contain mottles having high
chroma in places where ferric oxide was precipitated.

Aquic Caolciorthids: The Ash Springs, Jarboe, and
Puddle soils are in this subgroup. These moderately
coarse textured to moderately fine textured soils devel-
oped in areas where drainage was somewhat poor or
poor, They are on nearly level flood plains and on lake-
ormed terraces or shorelines. They have a Ceca or a
Ccam horizon (calcic horizon) caused by the evapora-
tion of lime-rich ground water, which moved into the
soils from an adjacent lake or adjacent thermal springs.
In some of the soils there was a fluctuating water table
that resulted in high-chroma mottling from the precipi-
tation of ferric oxide. All of the soils are affected by
salts and alkali.

The Puddle soils are typical of this subgroup. These
soils are uniformly light gray; have a control section in
which the clay content is less than 18 percent after mix-
ing; are mottled, between the depths of 20 and 40 inches,
with oxidized iron having high chroma; contain more
than 40 percent calcium carbonate or its equivalent; and
have a thick, prominent Cea (calcic) horizon. The Pud-
dle soils developed along the shoreline of a prehistoric
lake, where dramage was somewhat poor or poor. Later,
the lake water was evaporated and the water table was
lowered. The soils now are well drained.

The Ash Springs soils, unlike the Puddle soils, con-
tain less than 40 percent calcium carbonate or its equiva-
lent, and their drainage now is somewhat poor or poor.
The Jarboe soils have a weighted soil texture, between
the depths of 10 and 40 inches, that is more than 18
percent clay and is less than 15 percent fine sand or
coarser than fine sand.

Petrocalcic Calciorthids: In this subgroup are the
Crystal Springs and Sierocliff soils. These soils are well
drained, medium textured or moderately coarse textured,
and gravelly, very gravelly, or cobbly. The soils are on
old dissected alluvial fans that are gently sloping to
strongly sloping. The lime in the C horizon accumulated
through repeated wetting over a long period of time.

The Crystal Springs soils are typical of this subgroup.
Characteristically, they have a very thin, very pale
brown Al horizon; a gravelly and cobbly, medium-
textured control section that is less than 50 percent coarse
fragments; and an indurated Cca horizon at a depth of
11 to 24 inches. Crystal Springs soils contain more than
40 percent calcium carbonate or its equivalent.

In contrast, the Sierocliff soils are more than 50 per-
cent coarse fragments above the hardpan, and they con-
tain less than 40 percent calcium carbonate or its equiva-
lent above the hardpan. Their root zone is 20 to 30
inches deep and is slightly deeper than that of the
Crystal Springs soils.

Andic Camborthids: Only the Koyen soils are in this
subgroup. These well-drained, moderately coarse textured
soils occupy gently sloping alluvial fans. They are free
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of lime in their A1 and B2 horizons, but they have a
Cca horizon. Their B and C horizons contain so little
clay that the soil particles in these horizons apparently
have not formed peds, or natural aggregates.

Andic Lithic Camborthids: The Nevoyer soils are in
this subgroup. These soils are shallow or very shallow,
somewhat excessively drained, gravelly, and medium tex-
tured. They formed in residuum from ignimbrite on
steep to very steep mountain slopes. Nevoyer soils are
free of lime in thenr A and B horizons, but they have a
Cea horizon above bedrock.

Typic Durorthids: The Alko, Pahroe, and Specter
soils are in this subgroup. These soils are very shallow
to moderately deep, somewhat excessively drained or well
drained, and moderately coarse textured or medium tex-
tured. Some are very gravelly. The soils in this subgroup
lie on nearly level to strongly slopin% old alluvial fans,
some of which arve deeply dissected. Over a long period
of time, accumulations of secondary silica have formed
an indurated Csi horizon in these soils.

The Alko soils are typical of this subgroup. Charac-
teristically, they are well drained; have a very thin, light
brownish-gray A1l horizon and moderately coarse tex-
tured C horizon; and contain a silica- and lime-indurated
hardpan having a laminar surface. The Alko soils devel-
oped in a warm climate in which the average annual
temperature of the soil is about 60° F. (Laboratory data
for a typical Alko soil are given in tables 9 and 10.)

The Pahroc soils are medium textured and gravelly
above the hardpan, and they developed in a climate in
which the average annual temperature of the soil is less
than 59° F., but they are similar to the Alko soils in
other respects. The Specter soils, unlike the Alko soils,
are more than 50 percent coarse fragments above the
hardpan, are 24 to 36 inches deep over the hardpan, and
developed in a climate in which the average annual soil
temperature is less than 59° T,

Lntic Durorthids: Only the Timper soils are in this
subgroup. These shallow, well-drained, moderately coarse
textured soils developed on old flood plains or nearly
level, low-lying terraces. They have a strongly cemented
hardpan that lacks a continuons, indurated, laminar sur-
face. Their morphology also snggests that drainage was
poorer while the soils were developing than it is today.

Andic Haplargids: The well-drained, medium-tex-
tured Papoose soils are in this subgroup. These soils have
been in place long enough to have weathered some min-
erals from the parent rock into clay and to have formed
a B2t horizon through illuviation. They developed on
nearly level or gently sloping alluvial fans.

Duric Haplargids: In this subgroup are the Nyala
soils. These are well-drained, moderately fine textured
soils that developed on gently sloping alluvial fans. They
have a B2t horizon formed through illuviation, and there
are secondary accumulations sufficient for weakly cement-
ing the Csi horizon.

Natric Petrocaleic Haplargids: Only the Silent soils
are in this subgroup. They are shallow or moderately
deep, well drained, and moderately fine textured. Their
B2t horizon contains more than 15 percent exchangeable
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sodium and is underlain by a hardpan indurated with
lime. The Silent soils occur on smooth to somewhat con-
vex, gently sloping to strongly sloping alluvial fans.
Haplic Durargids: 'The Belted and Silverbow soils
are in this subgroup. These soils are very shallow or
shallow, well drained, and moderately fine textured. They

contain a strongly cemented duripan. The Belted soils .

are on nearly level alluvial terraces that lie on older
deposits in lakebeds and basins. The Silverbow soils,
which are very stony, occur on strong colluvial slopes
of Tow-lying andesitic hills.

The. Belted soils are typical of this subgroup. These
soils characteristically have a thin, light-gray Al hovi-
zon; a very thin, weakly expressed, light-gray, mod-
erately fine textured B2t horizon; a duripan strongly
cemented with silica and lime; and a IIC horizon con-
sisting of silty lake-laid material that contains relic
mottles of oxidized iron having high chroma. (Labora-
tory data for a typical Belted soil are given in tables 9
and 10.)

The Silverbow soils, in contrast to the Belted soils,
contain more than 50 percent coarse fragments (stones)
in the illuvial horizon, and they lack a 11C horizon made
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up of unconformable silty material that is mottled with
oxidized iron.

Typic Nadwrargids: Only the Timpahute soils are in
this subgroup. These moderately deep, well-drained, fine-
textured soils have a prismatic 32t horizon that contains
mote than 15 percent exchangeable sodium, and they
have an indurated silica havdpan. They developed on
%‘ently sloping to strongly sloping, old, dissected alluvial
fans.

Haplic Nadwrargids: The Monte Cristo, Tickapoo,
and Tippipah soils ave in this subgroup. These are well-
drained, moderately fine textured and fine textured soils
that contain a duripan. They occupy nearly level to
strongly sloping alluvial fans or terracelike remnants.

The Tickapoo soils are typical of this subgroup. Char-
acteristically, these soils have a thin, light-gray Al hori-
zon; a moderately expressed, brown, prismatic, fine-
textured B2t horizon of mixed mineralogy that contains
more than 15 pereent exchangeable sodium; and a duri-
pan  consisting of thin lenses of material strongly
cemented with silica and lime. They are calcareous in the
lower B and the C horizons. (Laboratory data for a
typical Tickapoo soil are given in tables 9 and 10.)

TasLE 9.—Physical data

[ Analyses made at Soil Survey Laboratory, Soil Conservation

Particle-size distribution
Soil Horizon Depth Textural Class
Very coarse | Coarse sand |[Medium sand
sand (2.0 (1.0 to 0.5 | (0.5 to 0.25
to 1.0 mm.) mni.) mm.)
Adaven loam: Tiches Percent Percent Percent

Location: Pahranagat Valley. Al 0-2 Silty elay loam__________ 4 .5 .6
(Survey No. 59-Nev—9-30-1 Clo_ - 2-11 | Silt loam________ .. _ .2 L7 1.8
to 9-30-7; Laboratory No. C2en_____ 11-16 | Fine sandy loam________ 1.4 4. 6 7.8
59773-59779.) C3eva o 16-24 | Fine sandy loam______._ 1. 4 4.6 5.2

Cdeam_______ V2439 | e et e

(07 T 39-50 | Sandy loam__.__________ 8.6 15. 5 89

CO_ e 50-60 | Fine sandy loam________ 6.1 13.8 89
Alko loamy coarse sand: ,

Location: Pahranagat Valley. Al ... 0-1 Coarse sand__ . ____.__.__ 22.3 35. 4 15.2
(Survey No. 59-Nev—9-32-1 Clo - I—4 | Coarsc sand to coarse 10. 4 26. 9 17. 4
to 9-32-7; Laboratory No. L. sandy loam.

59787-59793.) . C2 - 4-11 | Coarse sandy loam______ 17. 2 25. 7 15.0
C3sicaum____._ 2 =18 | e e e
Cdeasim______ 2 19-33 | e e
11CHe0 oo - 83-43 | Coarsesand__._________. 26.7 38.2 1.2
TTC6__ .. 43-50 | Coarse sand__ . ._____._. 27.2 42. 6 11.0
Belted sandy loam:

Location: Penoyer Valley. Al o 0-3 Coarse sandy loam.______ 1.3 21. 3 11.3
(Survey No. 59-Nev-9-36-1 | B2t _..______ 3-7 Sandy clay loam_ _______ 4. 4 13. 4 10. 8
to 9-36-7; Laboratory No. | Clsicaun______ Ca el T U IOURU U SIS Up (DU (R
59820-59826.) C2 o 11-24 | Sandy loawm. ... _____ 7. 4 16. 6 12. 9

C3 . 24-32 | Fine sandy loam______._ 4.7 10. 6 10,9
[MIC4__..____. 32-40 | Loam__________________ 2.3 5. 4 4.8
| R L OF T 40-60 | Silt loam_______._______ 5 2.6 1.8

Sce footnotes at end of table.
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The Monte Cristo and Tippipah soils have a mod-
erately fine textured B2t horizon, and the Monte Cristo
soils are mottled in the substratum below a depth of 40
inches. In other respects, the soils of these two series are
similar to the Tickapoo soils. (Laboratory data for a
typieal Tippipah soil are given in tables 9 and 10.)

Typic Haplaguolls. The Ash Springs soils, heavy
subsoll variant, and the Pahranagat soils are in this sub-
group. They are poorly drained or somewhat poorly
drained, stratified, fine-textured or silty soils that de-
\'eloped on nearly level flood plains and basins.

The Pahranagat soils are representative of this sub-
group. These soils ave erratically stratified, medium tex-
tured to fine textured, and silty. In ‘lddltlon their profile
includes an occasional, thin layer of muck or of mucklike
material. Typically, the Pahranagat soils have a grayish-
brown or gray Al horizon; they contain h]oh chroma
mottles in the lower A and the C horizons; and they are
calcarcous.

The Ash Springs soils, heavy subsoil variant, are
similar to the Pahranagat soils in most respects, but their
weighted average texture in the 10- to 40-inch section
of the profile contains more than 35 percent clay.

Jfor six representative soils

Service, Riverside, Calif. Dashes indicate values not determined]

113

Laboratory Data

Tables 9 and 10 show the results of physical and
chemical analyses of six soils mf\pped in the Pahranagat-
Penoyer Area.

Standard methods were used to obtain the data in
tables 9 and 10. Determinations of particle size distribu-
tion weve made by the pipette method. The reaction was
measured with a Beckman glass electrode. Determina-
tions of electrical conductnrlty soluble cations and anions,
cation exchange capacity, and moisture retention were
made by methods described in USDA Handbook No.
60 (70). Organic carbon was determined by heat of dilu-
tion as described in USDA Civeular 757 (6). Total nitro-
gen was determined by the AOAC (Association of Official
Agricu]tuml Chemists) Ijeldahl method. Extractable
cations were determined by methods described in USDA
Circular 757. Sodium and potassium in the saturation
extract were analyzed through the use of a Beckman
flame spectrophotometer. Calcium and magnesium were
determined by methods described in USDA Handbook
No. 60. The CaCOjg equivalent was determined by adop-
tion of a modified Parsons method.

Particle-size distribution—Continued
Soil moisture
Other size classes held at tension| Moisture at
Fine sand Very fine sand | Silt (0.05 to Clay of 15 atmos- saturation
(0.25 to 0.10 | (0.10 to 0.05 0.002 mm.) <{(0.002 pheres
mm.) min.) mm.) 0.2 to 0.02 |0.02 to 0.002| Larger than
mim. mim. 2 mm.
Percent Percent Percent Percent Percent Percent Percent Percent Percent

3.7 .4 7.0 3.4 36.2 20.7 0 24. 7 4. 8

11. 1 12. 6 62. 8 10. 8 56. 3 26. 8 0 16. 5 58. 8

30. 2 15. 4 30.0 10. 6 49. 1 15.0 2 10. 6 47.7

25. 4 22.0 32. 1 9.3 59.0 12. 9 2 12.3 55. 9
"""" T T T R ' O AT Y T (S N O A -3 S V'S I 2 20 -
27. 5 16. 2 20. 4 7.1 48. 3 5.7 12 6. 4 31. 8

1.5 4.3 85 2.8 15. 3 2.5 9 3.3 19. 8

16. 6 6. 2 15. 3 7.2 21. 8 7.1 5 5. 2 17. 8

12. 4 3.9 11.0 14. 8 14. 2 6.0 5 9.2 23.0
"""""" [0 = L - S 1 -2 S 0 N T Y 4 N T W
8.7 2.4 5.6 2.5 9.2 2.9 10 4.5 30. 8

20. 0 9.1 16. 8 10. 2 23.7 13. 6 3 6.3 16. 5

22. 6 10. 3 17. 7 24, 8 50. 3 10. 1 2 14. 9 25. 7
""""" A 3 T N - S A " N T Y) 1 1 Y T (O O (- 0
27. 6 13. 1 24. 2 8.9 37. 8 16. 4 2 7.0 24. 3

14. 6 12. 0 44, 7 16. 2 31.5 34. 4 1 14. 8 44, 0

7.3 9.2 54. 1 24. 5 25. 5 42,9 0 22.3 51. 0
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TaBLE 9.—Physical data for six

Particle-size distribution
Soil Horizon Depth Textural Class
Very coarse | Coarse sand {Medium sand
sand (2.0 (1.0 to 0.5 | (0.5 to 0.25
to 1.0 mm.) mm.) mm.)
Inches Percent Perecnt Percent
Fang fine sandy loam:

Location: Penoyer Valley. Al ___. 0-3 | Fine sandy loam________ 2. 4 10, 4 12. 3
(Survey No. 59-Nev-9-37-1 Clo_o - 3-13 | Fine sandy loam________ 2.5 7.2 9.2
to 9-37-7; Laboratory No. C2 . 13-20 | Fine sandy loam________ 1.4 7.3 8 2
59827-59833.) . C3 oo . 20-39 | Fine sandy loam to loam_. 1.8 7.4 7.8

: IIC4___ ... 39-45 | Gravelly loamy cowrse 16. 2 21. 8 8. 4
sand.
ITICs. .. _____ 45-57 | Loam____________._._____ 6.5 10. 2 2.8
IVC6. - __ 57-64 | Coarse sandy loam______ 18. 8 19. 8 7.0
Tickapoo loam:

Location: Penoyer Valley. Al ... 0-3 Gravelly coarse sandy 12. 2 21. 4 12,8
(Survey No. 59-Nev-9-40-1 loam to gravelly
to 9-40-9; Laboratory No. loamy coarse sand.

59850-59858).

Blto_..___._. 3-5 Sandy clay loam_______. 85 17. 6 12. 0

B2lt . 5-11 | Sandyclay_____.__._._._ 7.3 14. 9 11. 0

B22t. ... 11-17 | Sandy elay._ - . __.__ 6. 8 14. 8 10. 5

IIClsica._____ 17-22 | Gravelly coarse sandy 13. 1 25.3 12. 0
loam.

IIT1C2s8i__ ___. 22-44 | Gravelly coarse sand.____ 16. 0 32.1 20. 4

IT1C3sica_ .- 44-50 | Very gravelly coarse 11. 3 40. 3 19. 2
sand.

ITIC4___ . __ 50-60 | Gravelly coarse sand___ -~ 16. 0 46. 6 19. 9

ITICSEsicam__. 60-64 | Very gravelly coarse 10. 6 45. 3 18. 7
sand.

Tippipah sandy loam:

Location: Penoyer Valley. AL 0-4 | Loamysand.___.__.._.__ 3.7 19. 3 16. 6
(Survey No. 59-Nev-9-35-1 A&B___ . . __ 4-8 LOAM L. 1.4 10. 2 10. 4
to 9-35-9; Laboratory No. B21t .. __ 8-18 | Sandy clay loam____.___ 2.9 14. 6 10. 0
59811-59819). B22t .. __ 18-24 Grlavelly sandy clay 2.9 16.7 14.3

oam.

B3t oo 24-28 | Gravelly coarse sandy 5.9 24. 9 18. 0
loam.

Clsio .- 28-44 | Gravelly loamy coarse 9.1 20. 8 18. 0
sand.

IIC2sica._____ 44-49 | Gravelly loamy coarse 9.4 23.1 17. 4
sand. .

TIC3si. .- ._ 49-55 | Gravelly coarse sand to 22.1 28. 4 15.3
gravelly loamy coarse
sand.

IIC4. . ___..__ 55-65 | Gravelly coarse sand.____ 15. 2 37. 4 22. 2

1 Hardpan.

2 Hardpan indurated with lime and silica.
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Particle-size distribution—Continued
Soil moisture
Other size classes held at tension| Moisture at
Fine sand | Very fine sand | Silt (0.05 to Clay of 15 atmos- saturation
(0.25 to 0.10 | (0.10 to 0.05 0.002 mm.) <(0.002 pheres
mm.) mm.) mm.) 0.2 to 0.02 |0.02 to 0.002| Larger than
mm. mim. 2 mm.,
Percent Percent Percent Percent Percent Percent Percent Percent Percent

33. 4 12. 6 18. 4 10. 5 39. 7 12,1 4 7.4 24. 3
34.0 14. 3 19. 6 13. 2 44, 0 11. 9 5 89 27.3
30. 4 13.2 25. 2 14. 3 41. 7 16. 9 4 10. 2 32.7
23.0 12.9 35.5 11. 6 41. 4 22.2 6 9.8 33.7
25.6 11. 1 85 8.4 32.3 3.4 49 5 4 23.2

5.7 6. 2 48. 4 20. 2 20. 5 37.9 5 12.9 38. 3
13.1 15. 5 17.1 8.7 36. 7 4. 4 11 5.0 22,7
16.2 10. 7 21.9 4. 8 29. 2 12.1 16 4.3 14. 9
13.1 6.0 17.2 25. 6 17. 4 12. 2 7. 9.8 23. 5
11.1 3.4 9.3 43.0 11.1 6.5 9 19.3 45,2
11. 2 4.1 11. 4 41. 2 13. 6 7.2 20 19. 5 46. 9
13. 4 5.8 14,7 15. 7 17. 6 9.5 40 11. 8 41. 3
17.0 3.4 5.4 5.7 13.1 2.9 38 5.5 27,2
15.2 3.7 5.3 5.0 12. 8 2.9 50 5.9 38. 9
13. 4 1.0 1.1 2.0 6.2 1.0 33 3.0 28.3
12. 7 3.5 3.6 5. 6 10. 8 1.6 50 7.1 41. 0
28. 7 15.2 12.3 4.2 37.5 6.0 10 3.2 20. 9
15.2 7.5 40. 2 15. 1 26. 4 29. 2 15 7.1 18. 5
14.0 4.4 25. 5 28. 6 14. 9 21. 8 10 15. 8 44. 0
19. 4 5.5 17.1 24,1 17. 9 14. 4 20 12, 4 38. 2
24,7 6. 4 8.1 12.0 20. 9 5.7 33 9.5 32.2
28. 7 9.0 7.8 6. 6 27. 8 4.4 20 5.5 28.2
27. 8 7.0 9.8 5.5 24. 5 6. 6 32 5.7 32.3
18.0 3.9 8.0 4.3 14.1 6.3 38 4.9 26. 9
17.0 2.3 2.4 3.5 9.4 2.1 26 3.3 25.1

8 Strongly cemented duripan.
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TaBLE 10.—Chemical data for

[Analyses made at Soil Survey Laboratory, Soil Conservation

Reaction Organic matter
Electrical
CaCO; | conductivity
Soil Horizon Depth cquivalent | (millimhos
Saturated | 1:10 | Organic | Nitrogen | C/N per centime-
paste carbon . ratio ter at 25° C.)
Acaven loam: ‘ Inches pH pH Percent Percent Percent

Location: Pahranagat Valley. | Al_______. 0-2 8.5 9.0 3.0 . 203 | 15.2 13 125. 0
(Survey No. 59-Nev-9-30-1 Clo_._ ... 2-11 8. 4 9.3 1. 27 104 1 12,2 13 23. 8
to 9-30-7; Laboratory No. C2can._____| 11-16 8.7 9.3 .56 044 | 12. 7 13 2.5
59773-59779.) C3ea____.__| 16-24 8. 4 8.9 .30 . 032 ] 12,2 0 1.1

Cdeam_____ 24-39 8. 2 8.7 L20 o 16 ®)

Cho________| 39-50 8 3 8.8 OB || 8 .7

C6_______._ 50-60 8.0 87 R 2 PR 6 1.0
Alko loamy coarse sand:

Location: Pahranagat Valley., | A1__.__.__ 0-1 83| 86 .08 0] B2 3 .4
(Survey No. 59-Nev—9-32-1 | Cl________ 1-4 83| 88 08 B0 7 .3
to 9-32-7; Laboratory No. C2_____... 4-11 8.3 8.8 17 028 . 8 .3
59787-59793.) C3sican____| 11-19 8. 4 8. 8 21 028 | ___ 24 ®)

Cdeasim____| 19-33 87| 9.3 0 T OO [ 14 ®)

TICHea. .- .- 33—43 85 9.2 ) T PR I 6 2.3

TIC6. ... 43-50 80| 89 O U P 1 3.5
Belted sandy loam:

Location: Pcnoyer Valley. Al .. 0-3 8 2 0.2 17 023 | ____ 2 1.0
(Swrvey No. 59-Nev—9-36-1 | B2t_.______ 3-7 8.1 9.1 .28 036 7.8 ®* .6
to 9-36—7; Laboratory No. Clsicam____ 7-11 83 9.2 .22 023 |._____ 1 *)
59820-59826.) C2 .. 11-24 8.6 9.3 04 o ® .5

O3 .. 24-32 81| 0.4 L02 ol TC ) 2.8

ITC4.______ 32-40 7.5 8. 8 B 1S PO (. 1 12. 9

IMCH. ... 40-60 7.31 83 B ) 1 18. 7
Fang fine sandy loam:

Location: Penoycr Valley. Al . 0-3 80 8.9 28 033 85 Q) 4.6
(Survey No. 59-Nev-9-37-1 | Cl.________ 3-13 80| 89 22 027 |____-- 1 .4
to 9-37-7; Laboratory No. C2 .. 13-20 81 8.8 .21 026 |____._ 2 .4
50827-59833.) (O PN 20-39 80 9.0 21 027 |-__-__ 2 .9

IIC4_______ 39-45 7.6 8 4 06 oo 1 12. 4

II1C5. .- 45-57 7.3 8.0 P O PO DR 1 18. 6

IVC6. .- __ 57-64 73] 80 04 * 14. 0
Tickapoo loam:

Location: Penoycr Valley. Al ... 0-3 81 9.0 . 09 LOL7 Ll * .6
(Swurvey No. 59-Nev—9-40-1 | Bit__.______ 3-5 75| 86 .09 L021 Lo *) .5
to 9-40-9; Laboratory No. B2t 5-11 7.5 8 8 .28 . 038 7.4 ® .8
50850-59858.) B22t_______ 11-17 81 9.2 .35 . 041 85 4 1.4

IIClsica____| 17-22 8.0 9.2 .26 . 031 8 4 16 2.6

IT1C2si___ 2244 7.8 8.9 B 0L PO 6 5.3

ITIC3sica___| 44-50 7.8 86 P 1 N St 14 5. 4

TG4 ___. 50-60 7.9 89 (U DR 1 4.0

ITICSsicam.| 60-64 7.6 81 20 e 14 5.3
Tippipah sandy loam:

Location: Pcnoyer Valley. A . 0—4 8.2 9.0 .18 021 [______ ™ 1.0
(Swrvey No. 59-Nev—9-35-1 A&Bo______ 4-8 80 9.3 .16 022 |______ 1 1.1
to 9-35-9; Laboratory No. B2t ... 8-18 8.2 9. 4 .31 040 7.8 2 2.2
50811-59819.) B22t__ ... 18-24 7.9 9.2 B PO U 1 7.8

B3t 24-28 7.6 7.9 0O o 1 13.2
Clsi_______ 28-44 7.8 81 03 s 2 11.1
TIC2sica___.{ 44-49 7.8 81 LO08 | |o. 7 11.0
TIC3si-.___ 49-55 7.8 86 - T ] P, 5 11.0
IIC4_______ 55-65 80| 9.2 0 s *) 6.0

I Fxchangeable Na or K extracted with NHOAe; less that in saturation extract.

2 Hardpan.

¥ Hardpan indurated with lime and silica.
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Saturation extract (soluble) Extractable cations
Cation
Free |cxchange; Exchange-
Cations ‘ Anions Fe,03  |capacity able Ny
. (Na) ! Na 8 K
Na K Ca ‘i Mg Cl CO, ‘ HCO, S0, NO,;
AMeg fl. Meq. L. Meg fl. Meq.fl. Meq.fL. Meq.fL. Meq fl. Meq. fl. Meg.jl. Percent Meq.[100 Meq.[100 Meq./ Meq.| Percent
gm. gm. 100 gm, | 100 gm.
2, 550. 0 185. 0 105.9 | 79. 8 485. 8 0 13.9 11,389.0 0. 60 0.2 31. 8 10.5 |_____ 85 33
218. 8 35.0 4.4 | 14.3 161. 1 0 9.3 74. 5 . 60 .4 29. 2 1.3 |oo____ 1.6 39
19. 6 3.4 1.4 1.5 7.2 0 7.8 6.3 .04 .3 24. 8 3.8 | ___._ 2.1 15

7.4 1.t 2.0 .7 3.7 0 5.7 3.6 .07 .3 22.7 | R I P 3.6 8
® ® ® ® ® ® ®) ® ® ® ® (C 2 R ® ®

4.5 .5 2.2 1.0 .5 0 2.9 1.8 .02 .4 15.9 2.6 |._--__ 1.7 5

4.7 .6 3.5 1.2 1.2 0 2,7 5. 4 .05 .3 15. 5 I O 1.6 7

.6 .2 2.0 .2 <. 1 0 3.4 .3 .08 1.2 5,2 2| __ .3 4

1.1 .5 2.3 't <. 1 0 2.5 .3 .13 1.7 5.6 N O I .2 7

1.8 .9 1.7 .5 L 0 1.6 .2 .16 1.0 14,1 0 B 1.2 2
* Q) ® ® ® ® Q) Q) ® ® 15.6 G (R G ®
® ® ® Q) ®) Q) ¢) ¢) ® ¢ 15.1 ) - ® 0
10,5 .2 1.5 6 0.9 0 2.5 7.3 .07 .3 9.3 204 ____ .4 26
24. 5 1.0 7.1 2.6 10. 7 0 1.2 24,3 .04 .4 7.3 L7 ... L4 23

6. 4 1.5 3.1 .2 2.9 0 6.3 |-------- .50 L4 19. 4 1.0 j____.. 3.9 5

3.4 1.2 1.9 .1 5 0 4.3 | .82 .4 27.8 L5 6.9 5
©) @) ) (%) Q) *) Q) ® ¢) Q) 20. 3 () oo Q) ®)

8 4 ] 2.1 0 .5 0 4.0 1.2 .20 .4 17. 4 203 ... 4,2 13
22.0 .5 3.2 0 20. 5 0 2.6 2.1 .14 .5 20. 6 5.5 |______ 2.7 27
87.5 L7 34. 9 6.5 110. 4 0 2.1 13.0 .04 .7 33.3 9.5 |_.__._ 2.5 28

106. 0 3.1 30. 1 4.0 18.0 0 B B .05 1.1 40. 1 10.8 |__.____ 2.0 27
21.0 2,2 31. 8 0 26. 5 0 3.6 .3 .84 .7 24. 1 O I 4.3 <1
.9 .9 2.5 .2 1.0 0 3.3 .4 L9 .7 25. 4 L2 oL 3.4 <1

I.4 A 2.6 .5 2.7 0 3.8 .3 .32 .7 30.0 Y N P 1.0 3

4.3 <. 1 4. 8 .2 2.0 0 3.3 .5 4. 35 .8 28. 8 2.0 |--_._ L4 7
26. 3 .1 106. 7 2.5 20. 2 0 1.8 15. 6 71.0 .7 16. 2 O S . .3 8
27.5 .2 170. 3 6. 2 30. 1 0 2.1 22,1 | 116.0 .7 34. 4 2.8 |- .6 20
24. 4 .3 129. 1 1.5 24,1 0 1.3 19.9 74.0 . 8 12. 3 1.3 |- .6 11

3.5 29 2.3 0 . b 0 4.0 |- ___ . 83 .8 13. 4 L8 oo 2.5 6

3.9 .5 .8 .8 .5 0 P70 A [ P .9 22. 8 1.7 0.7 3.9 7

5.9 .6 1.4 .4 2.9 0 4. 4 1.2 . 60 .7 34,3 3.0 1.0 4.0 9
10. 3 .90 2.7 .7 8.2 0 3.5 1.9 .76 .6 33.0 3.3 |aaooas 4.3 10
18.0 11 5.1 .8 14. 8 0 2.6 6.0 . 68 .3 25. 5 2.6 o__-._ 1.8 10
13.0 ) 24, 4 2.1 19.0 0 1.8 40. 6 .38 .5 11. 6 2.0 —__.- 1.7 17
27. 5 .8 31.0 2.4 20. 1 0 1.4 34. 4 . 54 ! 11.3 201 |o__.__ 1.5 19
23. 8 .8 20. 7 1.2 12. 5 0 1.3 28.3 .37 .4 7.7 1.3 [-_-__ 1.0 17
26. 3 1.0 31.5 7.3 22,6 0 1.7 45. 6 . 39 .9 10.0 1.6 [oo---- 1.2 16

3.7 1.7 5.0 .2 1. 4 0 8.3 .8 .35 7 10. 6 .5 A 2.2 5

8. 1 1.3 2.0 0 3.2 0 6.9 |---__-__ .35 1.1 18. 7 201 oo .__ 5.2 11
19.3 .7 2.7 .1 13.3 0 82 1.3 .28 .6 34. 6 AL I P 4.5 23
62. 5 1.0 12.5 0 63. 7 0 17.1 6. 1 .04 .6 27. 4 VA 2.9 28

100. 0 1.3 42,7 0 90. 0 0 2.7 42. 9 .04 .4 21.5 5.5 |o--___ 2.3 26
81. 8 1.3 32. 6 1.0 62. 5 0 1.9 50. 5 .03 .5 15.0 4.7 |- 1.9 31
80. 3 1.4 32.7 1.6 56. 5 0 2.9 51.6 .03 .4 17.0 5.1 foo___. 2.3 30
86. 3 1.8 29. 9 4.7 61.3 0 2.7 53. 4 .08 .3 14,1 4.4 |______ 2.0 31
47.0 1.1 4.6 1.2 17.3 0 .6 7.5 .08 .5 9.7 3.2 .o _C 1.7 33

;
* Trace.
5 Strongly cemented duripan.
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General Nature of the Areas

This section is primarily for those who are not familiar
with the Pahranagat-Penoyer Areas. It discusses climate,
settlement and development, transportation, and agri-
culture.

Climate®

The Pahranagat and Penoyer Valleys have a semiarid,
continental climate. Sunshine is abundant, precipitation
is low, the rate of evaporation is high, and the air is dry
and clear. In summer the days are hot but the nights are
cool. Winters are fairly cold. Table 11 gives temperature
and precipitation data compiled from records of the
United States Weather Bureau at Alamo.

The location of the valleys on a plateau between two
major mountain ranges accounts in large part for the
semiarid climate. To the west lie the Sierra Nevada, a
massive range of mountains that effectively reduces the
moisture content of storms moving inland from the
Pacific Ocean during fall, winter, and spring. As moist
air, in its easterly flow, is forced to rise over the moun-
tains, it loses much of its moisture on the western slopes.
The air moving down the eastern slopes is warmed by
compression and, when it reaches the interior valleys, is
relatively dry. As the air continues to move eastward,
each successive mountain further reduces the moisture
content and is a_contributing reason for the light pre-
cipitation in the Pahranagat and Penoyer Valleys.

SH, Arro RIcHARDSON, State climatologist, U.S. Weather Bu-
reau, prepared this subsection,

SOIL SURVEY

The average annual precipitation in these valleys is
about 6.5 inches. This amount is not enough for produc-
ing crops without irrigation. Of the total yearly pre-
cipitation, about 40 percent comes in winter and early in
spring, and a large percentage falls during showers and
thunderstorms in July and August. The most rainfall
recorded in a 24-hour period is 3.45 inches, which fell in
August. The highest annual precipitation reported is
14.91 inches, and the lowest, 1.23 inches. Because the
annual precipitation varies so widely, periods of drought
can be severe, even if supplemental water from the
surrounding mountains is used to meet the needs of crops.

Snowfall in the valleys is light, about 10 inches annu-
ally. Its yearly total is rarely more than 2 feet, though
the maximum annual snowfall for the period of record is
about 3 feet.

Thunderstorms occur on an average of about 20 days
in a year. Heavy rains are rare, but at times more than
1 inch of rain falls during a heavy shower. Hail that
accompanies a thunderstorm in summer does little
damage because the hailstones are generally small.

In the Pahranagat Valley the average daily range in
temperature is great. It averages nearly 29° F. in Decem-
ber and January and 42° in summer. The highest tem-
perature observed during the period of record is 115°,
and the lowest, —9°.

In the Penoyer Valley, where no data are available,
the temperatures likely are a little lower than they are
in the Pahranagat Valley. Penoyer Valley is the higher
of the two in elevation, and in winter it receives cold
air that flows down the slopes of surrounding mountains
and is trapped in the lower valley.

TaBLE 11.—Temperature and precipitation at Alamo, Pahranagat Valley, Nev.

Temperature Precipitation
Two years in 10 will have at One year in 10 will
least 4 days with— have—
Month Average Average Avcrage Average
daily daily monthly depth of snow
maximum minimum Maximum Minimum total on days with
temperature temperature Less More SNow cover
equal to or equal to or than than—
higher than— | lower than—
°F. °F. °F. °F, Inches Inches Inches Inches
January_ ... ___ 50. 4 21. 4 66 8 0. 66 0. 01 1. 4.7
February. .. ______. 55. 6 25. 5 71 12 . 69 .01 1. 50 1.2
Mareh__ .o ___ 63. 5 30. 8 77 20 .67 .01 1. 82 .8
April_ . 74. 9 38.0 88 29 . 57 .01 1.43 .1
May o cmoooo e 83. 5 43. 9 96 33 . 45 .01 1. 65 0
June___________.________ 92.7 50. 9 105 40 .15 .01 .62 0
July .o 100. 4 58. 6 108 47 .71 .01 1. 86 0
August__ o ______ 97. 4 57.1 106 45 . 69 .01 1. 65 0
September_ ... ______ 91. 2 48.8 101 37 .31 .01 .70 Q)
October_ .. _____ 78.5 39.2 91 30 . 51 .01 1. 14 0
November._____________ 64. 6 20.6 79 18 . 45 .01 . 08 .2
December. - .. ... _._ 54. 0 24. 7 68 13 . 63 .01 1. 43 2.8
Year. - . __ 75. 6 39,0 |-om e _ 6.49 | ... 9.8

1 Trace.
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Tornadoes are virtually unknown in the two valleys,
and they are extremely rare in Nevada. Only one tornado
has been reported in the State since 1916, though funnel
clouds are sometimes seen during heavy thunderstorms.

In the Pahranagat Valley the average growing season,
or frost-free period, extends from the first of May to the
middle of October, a period of about 5% months. Frost
has occurred, however, as late as June 11 and as early as
September 12. Table 12 gives data on the probability of
freezing temperatures in spring and in fall at Alamo.

In the Penoyer Valley the estimated frost-free period,
or average growing season, is about 5 months.

No records of wind velocity have been kept in either
valley, but weather maps and the general relief indicate
that winds generally are light to moderate and that the
average velocity is less than 20 miles per hour. Occasion-
ally there are strong winds that accompany local thunder-
showers in the warmer months or active frontal systems
in fall, winter, and spring. The flow of air in the
Pahranagat Valley generally is either northward or
southward because of the constraining influence of the
surrounding mountains. For the same reason, the wind
likely is stronger in this valley than in the more open
Penoyer Valley.

Settlement and Development

The first settlement in the Pahranagat Valley was in
the vicinity of Hiko Spring. The first settlers, attracted
by mining on Irish Mountain, established a community
in about 1850. Shortly thereafter, a mining community
was established on the Worthington Range near the
Penoyer Valley. Both of these settlements were later
abandoned. Mining ceased as an industry around 1900
and, in Pahranagat Valley, gradually gave way to ranch-
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ing. At the present time, the only community in the Areas
is Alamo, located on U.S. Highway 93 in the Pahranagat
Valley.

Ele)c’tricity is available only in the Pahranagat Valley.
Also in this valley are grocery stores, gasoline stations,
churches, schools, and motels. Similar facilities are not
available in the Penoyer Valley.

Transportation

Trucking is the major means of transporting produce
and livestock in the Pahranagat-Penoyer Areas. U.S.
Highway 93, a paved road that connects Las Vegas and
Lly, affords adequate access to the Pahranagat Valley.
State Route 25 crosses the lower part of the Penoyer
Valley. It also is paved and is a connecting link between
U.S. Highway 6, northwest of the valley, and Crystal
Spring in the Pahranagat Valley. In addition, there are
gravel roads that provide access to most parts of both
Areas.

The nearest shipping point on a railroad is Caliente,
56 miles northeast of Alamo. Caliente is on a main line
of the Union Pacific Railroad.

Air travel is limited to light aircraft, for only a small
airstrip is located near Alamo.

Agriculture

Farming and the raising of livestock are the major
agricultural enterprises. Most of the livestock raising is
of the range type, but there are some dairy farms in the
Pahranagat Valley. About 6,100 acres are farmed. This
acreage 1s used for producing native meadow for hay
and pasture, alfalfa, grass, clover, and small grain, as
well as for corn and other row crops suited to the Areas.
Some of the farms also are used for recreational hunting.

TABLE 12.—Probability of last freezing temperature in spring and first in fall

[Estimates are for Alamo, Pahranagat Valley]

Probability

Dates for given probability and temperature

16° F. or less

20° F.orless | 24° F. orless | 28° F. orless | 32° F. or less

Spring:
1 yearin 10 later than_______________._________
25 years in 100 later than______________________
5 yearsin 10 later than________________________
Fall:
1 yearin 10 earlierthan_ ______________________
25 years in 100 earlier than_ .. _________________
5 years in 10 carlier than_ . ____________________

Mareh 30
March 9

November 11
November 17
November 25

________________ April 25 May 22 June 2
March 31 April 8 April 30 May 5
March 16 March 26 April 18 April 27
October 25 October 21 September 26 | September 21
November 6 October 29 October 15 September 30
November 16 | November 6 October 26 October 15
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Glossary

Acre-foot. The quantity of water that will cover 1 acre 1 foot, decp.

Alkali soil. A soil that has so high a degree of alkalinity (pH 8.5 or
higher), or so high a percentage of exchangeable sodium (15
pereent or higher), or both, that the growth of most crop plants
is reduced.

Alluvium. Soil materials deposited on land by streams.

Atmosphere (soils). The unit commonly used to cxpress soil
moisture tension, or the force per unit area that must be exerted
to remove water from soil. One atmosphere equals 14.71 pounds
per square inch.

Available water capacity. The tolal quantity of water that will not
drain away, but can be taken up by plant roots within the root
zone, or to a depth of 5 feet, whichever is less. The ratings are
(1) high, more than 7.5 inches; (2) moderate, 5.0 to 7.5 inches;
(3) low, 2.5 to 5.0 inches; and (4) very low, less than 2.5 inches.

Border irrigation. A method of irrigation in which the lateral surface
flow of water is controlled with small earth ridges called border
dikes.

Bulk density. The mass or weight of oven-dry soil per unit bulk
volume, including air space.

Capillary water. The part of soil water held by cohesion as a con-
tinuous film around the particles of soil and in the capillary
spaces. Most of this water is available to plants.

Cation. Anion carrying a positive charge of electricity. The common
soil cations are caleium, magnesium, sodium, potassium, and
hydrogen.

Cation-exchange capacity. A mecasure of the total amount of ex-
changeable cations that ean be held by the soil. It is expressed
in terms of milliequivalents per 100 grams of soil at neutrality
(pH 7) or at some other stated pH value. The term as applied
to soils is synonymous with base exchange capacity but is
more precise in its meaning.

SOIL SURVEY

Chlorosis. A condition in plants resulting from the failure of
chlorophyll (the green coloring matter) to develop, generally
because of deficiency of an essential nutrient. Leaves of chlorotic
plants range from light green through yellow to alinost white.

Clay. As a soil scparate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soii 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. Some of the terms commonly
used to deseribe consistence are—

Loose.—Noncoherent; soil does not hold together in a mass.

Friable—When moist, soil crushes ecasily under gentle pressure
between thumb and forefinger and can be pressed together
in a lump.

Firm.—When moist, soil crushes under moderate pressure be-
tween thumb and forefinger, but resistance 1s distinetly
noticeable.

Plastic.—When wet, soil is readily deformed by moderate pressure
but ean be pressed into a lump;  forms a “wire”” when rolled
between thumb and forefinger.

Sticky.—When wet, soil adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, soil moderately resistant to pressure but is
difficult to break between thumb and forefinger.

Compact—A combination of firm consistence and close packing
or arrangement of soil particles.

Control section. That part of a soil profile containing the horizons
that determine the placement of the soil in the new system of
soil classification. Generally, these horizons are between a depth
of 10 inches and a depth of 40 inches.

Corrugation irrigation. A mecthod of irrigating by using corrugations,
or shallow furrows, that run downslope; used for applying water
to hay, small grain, and other closc-growing crops.

Cubic foot per second. A unit of flow commonly used in measuring
water; a cubic foot of water moving 1 foot in 1 sccond. Approx-
imately 450 gallons per minute equals 1 cubic foot per sccond
(c.f.5.). One c.f.s. flowing | hour equals 1 aerc-inch.

Depth, effective soil. The depth of soil material that plant roots can
penctrate readily to obtain water and nutrients. It is the depth
to a layer that, in physical or chemical propertics, differs from
the overlying material to such cxtent as to prevent or seriously
retard the growth of roots. The depth classes are: (1) wvery
deep, more than 60 inches; (2) deep, 36 to 60 inches; (3) mod-
erately deep, 20 to 36 inches; (4) shallow, 10 to 20 inches; and
(5) very shallow, 0 to 10 inches.

Dispersion. Defloceulation of the soil and its suspension in water.

Durinode. A durinode is a weakly cemented to indurated nodule
that breaks down in concentrated KO after treatment with
HCI to remove carbonates, but that does not break down on
treatment with concentrated HC1 alone. The cement is SiO,,
presumably opal and microerystalline forms of silica. A dry
durinode docs not slake in water. It is firm to cxtremely firm,
and brittle when wet, both before and after acid treatment.
Durinodes range upward in sizc from about 1 centimeter.

Electrical conductivity. The property of allowing transfer of clee-
trical charge. The reciprocal of the clectrical resistivity. The
resistivity is the resistance in ohms of a conductor that is 1
centimeter long and has a cross-scetional arca of 1 square
centimeter. Henee, electrical and conductivity is expressed in
reciprocal ohms per centimeter, or mhos per centimeter.

Eolian deposits. Wind-dcposited materials moved fairly short
distances and accumulated in dunes; generally, coarse textured.

Erosion. The wearing away of the land surface by wind, running
water, and other geological agents.

Erosion pavement. A cover of small and large rock fragments left
on the surface of the soil after finer particles have been removed
from surface horizons by wind.

Evapotranspiration. The loss of water from a soil by evaporation
and plant transpiration.

Exchangeable sodium. Sodium that is attached to the surface of soil
particles and can be replaced by calcium, magnesium, and other
positively charged ions, or cations, in the soil solution.

Exchangeable-sodium percentage. The degree to which the exchange
complex of the soil is saturated with sodium.

Fertility, soil. In this survey, the capacity of a soil to respond to
chemical and organic fertilizers. Relative terms are—

Low.—Soil has low cation-cxchange capacity or is shallow and
docs not readily respond to plant nutrients added in large
amounts.
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Medium.—Soil has medium cation-exchange capacity or is
moderatcly deep and readily responds to plant nutrients added
in large amounts.

High—Soil is deep, has high ecation-cxchange capacity, and
readily responds to plant nutrients added in large amounts.

Floo:{i plt}in. Nearly level land along streams that overflow during
loods.

Furrow irrigation. A mcthod of irrigating by using small ditches, or
furrows, to apply water to crops planted in rows.

Ground water. Water that fills all the unblocked pores of the material
underlying the water table, which is the upper limit of satura-
tion. It is the gravitational, or free, water in a zone of satura-
tion. The source of water for wells and springs.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming
processes. These are the major horizons:

O horizon. The layer of organic matter on the surface of a mineral
soil. This layer consists of decaying plant residues.

A horizon. The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
arc most active and it is therefore marked by the accumula-
tion 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 under-
lying C horizon. The B horizon also has distinctive character-
istics caused by accumulation of clay, sesquioxides, humus,
or some combination of these characteristics. The combined
A and B horizons are usually called the solum, or true soil.
If a soil lacks a B horizon, the A horizon alone is the solum.

C horizon. The weathered rock material immediately beneath
the solum. This layer, commonly called the soil parent
material, is presumed to be like that from which the overlying
horizons were formed in most soils. If the underlying 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.

Ignimbrite. A typc of silicic volecanic rock forming thick, massive,
compact, lavalike sheets. The rock is chiefly a fine-grained
rhyolitic tuff formed mainly of glass particles in which crystals
of fcldspar, quartz, and occasionally hypersthene or hornblende
are embedded.

Infiltration. The downward entry of water into the soil. The rate of
infiltration is defined as the volume of water passing into soil
per unit of area per unit of time.

Intake rate, average. The avcrage rate, gencrally expressed in
inches per hour, at which rain or irrigation water enters the soil.

Lacustrine deposits. Material that has been deposited in lake water
and then exposed when the water level lowered or the land rose.

Leaching. The removal of material in solution by water passing
through the soil.

Moisture tension. The force at which water is held by soil, usually
cxpressed as the equivalent of a unit column of water in centi-
meters; 1,000 em. of water is equivalent to 1 atmosphere ten-
sion. Moisture tension indicates the force required to free
moisture from soil particles so that it can be used by plants.
The force increases with dryness.

Micro-organisms. Forms of life that arc either too small to be scen
with the unaided eye or are barcly discernible.

Mottled. Irrcgularly marked with spots of different colors that vary
in number and size. Mottling in soils usually indicates poor
acration and lack of drainage. Descriptive terms are as follows:
Abundance—few, common, and many; size—fine, medium, and
coarse; and contrast—/faint, distinct, and prominent.

Oxidation. A chemical change in which oxygen or its chemical
cquivalent is added to an clement or a compound.

Parent material, soil. The horizon of weathered rock or partly
weathered soil material from which soil has formed.

Permeability. The quality of a soil horizon that enables water or

air to move through it. The permeability classes are (1) very

slow, less than 0.05 inch per hour; (2) slow, 0.05 to 0.20 inch
per hour (3) moderately slow, 0.20 to 0.80 inch per hour; (4) mod-

erate, 0.80 to 2.50 inches per hour; (5) moderately rapid, 2.50

to 5.0 inches per hour; (6) rapid, 5.0 to 10.0 inches per hour;

and (7) very rapzd, more than 10.0 inches per hour.

A numerical designation of the acidity or alkalinity of a soil.

The neutral point is pII 7.0. All ptl valucs below 7.0 indicate

acidity, and all above 7.0 indicate alkalinity.

pH
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Profile, soil. A vertical section of the soil through all its horizons and
extending into the parent material.

Pyroclastic (geology). Formed by fragmentation as a result of
voleanic or igneous action.

Root zone. The part of the soil that is penetrated, or can he pene-
trated, by plant roots.

Saline soil. A soil that contains soluble salts in a quantity large
enough to impair growth of crops but that does not contain
excessive exchangeable sodium.

Saline-alkali soil. A soil that contains a harmful concentration of
salts and exchangeable sodium; or contains harmful salts and
is highly alkaline; or contains harmful salts and exchangeable
sodium and is strongly alkaline. The salts, exchangeable sodium,
and alkalinity occur in the soil in such location that the growth
of most erops is less than normal.

Sand. Individual rock or mincral fragments in a soil that range in
diameter from 0.05 to 2.0 millimeters. Most sand grains consist
of quartz, but they may be of any mineral composition. The
textural class name of any soil that contains 85 percent or more
sand and not more than 10 percent clay. :

Saturation extract. The solution cxtracted from a soil paste that
has been saturated by adding water while stirring.

Shrink-swell potential. Amount that a soil will expand when wet or
contract when dry. Indicates kinds of clay in soil.

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 textural
class is 80 pereent or more silt and less than 12 percent clay.

Structure, soil. The arrangement of primary soil particles into
compound particles, or clusters, that arc 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—blocky, columnar, granular, platy,
and prismatic. Structureless soils arc single grain (each grain by
itself, as in dune sand) or massie (the particles adhering
together without any regular eleavage, as in many claypans
and hardpans).

Angular blocky.—Aggregates are shaped like blocks; they may
have flat or rounded surfaces that join at sharp angles.
Subangular blocky.—Aggregates have some rounded and some flat

surfaces; upper sides arc rounded.
Columnar.—Aggregates arc prismatic and are rounded at the top.
Granular.—Aggregates arc roughly spherical, small, and relatively
nonporous, but they do not have the distinet faces of blocky
structure.
Platy.—Aggregates are flaky or platelike.
Prismatic—Aggregates have flat vertical surfaces, and their height
is greater than their width.

Subseil. In many soils, the B horizon; roughly, the part of the
profile below plow depth.

Substratum. Any layer beneath the solum, or true soil. It applics
to the parent material and to layers unlike the parent material
that lic below the B horizon, or subsoil.

Surface layer. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The plowed
layer. .

Terrace (geology). A nearly level or undulating plain that commonly
is rather narrow, generally has a steep front, and borders a
river, a lake, or the sea.

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, clay loam, silly
clay loam, sandy clay, silty clay, and clay. The sand, loamy sand,
and sandy loam classes may be further divided by speeifying
“coarse,”” “fine,”” or “very fine.”

Tilth, seil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high nonecapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, ordinarily rich in
organic matter, used to topdress roadbanks, lawns, and gardens.

Water quality. A classification of irrigation water based on the
electrical conductivity and the sodium-adsorption ratio. De-
scribed in terms of excellent, good, fair, and poor.

Water table, main. The upper surface of free ground water helow
which all pores are completely filled with water.

Water table, perched. The upper surface of a body of free ground
water that is separated from an underlying body of ground
water by unsaturated material.



GUIDE TO MAPPING UNITS

[For a full description of a mapping unit, read both the déscription of the mapping unit and the description
of the soil series to which the mapping unit belongs.

[See subsection beginning on p. 72 for descriptions of wildlife sites. See table 1, p. 9, for the approximate
acreage and proportionate extent of the soils, and table 3, p. 69, for estimated yields. See subsection be-
ginning on p. 73 for engineering uses of soils]

Capability units Wildlife
Described site
Map on
symbol Mapping unit page Irrigated Dryland
Symbol Page | Symbol Page| Number
Ad Adaven loam-======-ce~--sececemme—ceccemcacaa—an 11 VIw-6 67 | =-==--- - 9
AkB Alko loamy coarse sand, O to 8 percent slopes--- 12 eeeeea- -- VIIs-8 68 --
AlB Alko stony loamy coarse sand, O to 8 percent
S10PES=mmmmmmm e m e m e —— .- 12 | eeeee—- -- VIIs-8 68 --
AmB Alko-Tickapoo-Rock land association, 2 to 8 per- .
cent slopes=-=--ccmcmecccmmrn e 13
Alko gravelly loam, 2 to 4 percent slopes--- - |ememmea- -- VIIs-8 68 .-
Tickapoo stony sandy loam, 2 to 8 percent
S1OpES====-====mmm e mmmm e emee oo L E T e - VIIs-4 67 --
Rock lande-==--==-ec-cemommmcamcmccamm e N e -- VIIIs-7 69 --
An Ash Springs fine sandy loam, somewhat poorly
drained-c-ec-cemmmmcmce e e 14 IIw-69 62 VIIw-6 67 7
Ao Ash Springs silt lo@me--ecmemmommccccccmmeneaos 1h IIIw-69P 65 |-m--e-- - 7
Ap Ash Springs silt loam, somewhat poorly drained-- 14 IIw-69 62 |---—-a- -- 7
Ar Ash Springs silt loam, reclaimed-------===-=c-u- 1h IIw-9 63 ————ee - 6
As Ash Springs silty clay loam======eceecmmmeacean- 14 IIIw-69P 65 |emmm--- -- 7
At Ash Springs silt loam, heavy subsoil variant,
somewhat poorly drained------c-ce—ce—o—eceaa—— 15 ITw-9 63  |ee-=-m- - T
Au Ash Springs silt loam, heavy subsoil variant,
slightly saline=-eceemeocmmmommccccccmcmeeeam 15 IVw-369P 67 |------- -- 7
Av Ash Springs silty clay loam, heavy subsoil
variant, slightly saline------- emmmmmem——eeee 15 IVw-369P 67 |emmm--- -- 7
AyA Aysees gravelly sandy loam, O to 2 percent
S1OPES==mmm— = s e e e mcmcemmem—m e 16 IITs-k 66 VIIs-U 67 5
AyB Aysees gravelly sandy loam, 2 to 4 percent
SLOP@S==—m = s s s e e e 16 IITe-k4 S VIIs-kb 67 L
Ba Bastian fine sandy loam, strongly saline-------- 17 IIw-6 62 VIIw-6 67 8
Be Bastian silt loam, moderately saline----=--=e--o 17 IIw-6 62 VIIw-6 67 8
Bd Bastian silt loam, strongly saline----------=---- 17 IIw-6 62 VIIw-6 67 8
Bs Belted sandy lo@mM--====cec-me-scmcemccccancanna- 18 feeeeee- -- VIIs-8 68 -
BuC Bluewing very gravelly loamy sand, 2 to 12 'per-
cent S1loOpeS---s--=-ecmecemcc e ecem———— e 18 feaeeee- - VIIs-L 68 -
Cal Carrizo gravelly sand, O to 12 percent slopes--- 19 0 |-meee-- - VIIs-L 68 --
ChC Carrizo stony loamy sand, O to 12 percent
S1OPESmmmmmmmem e e e e e —————s 19 feeeee-a -- VIIs-L 68 --
cd Clay dune land-Playa association=-----e--ececaa- 19
Clay dune land~-=-w-m-m---meecomomoceeaeeo L EE S --  |VIIIs-6 68 --
Playammmmmmmmm-m—m e mmmmmm e —m—m——————— T [ —— --  |VIIIw-F 68 --
CfA Cliffdown gravelly sandy loam, O to 2 percent
S1OPES=m=mmmmmmmm e eeme e memee—ce—meae- 20 C 1IIIs-h 66 VIIs-L 67 5
CfB2 Cliffdown gravelly sandy loam, 2 to L percent
slopes, eroded=--==c—scecmrommmoacmem———eaa- 20 IITe-4 64 VIIs-k4 67 6
ChA Cliffdown loamy sand, O to 2 percent slopes----- 20 IIIs-L 66 VIIs-l 67 5
CkB Cliffdown sandy loam, 2 to L4 percent slopes----- 20 IIle-k 64 VIIs-k 67 5
C1B2 Cliffdown very gravelly sandy loam, 2 to b4 per-
cent slopes, erodede------=--mmcmmmmmmemmmmea- P2 -- VIIs-L 67 5
CoC Crystal Springs cobbly fine sandy loam, 2 to 8
percent SlopeS=====--c--mmeeccmcemcecememen 21 |emmmee - VIIs-8 68 --
CnB Crystal Springs gravelly loam, 2 to 4 percent
S1lOpES===mmememm—em e m e mmcceee———e————e 21 |eeemaea- - VIIs-8 68 --
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CsB Crystal Springs-Cliffdown association, 2 to ki
percent slopes-===---==mmmec-c-- M e ———— 22
Crystal Springs gravelly loam, 2 to 4 per-
cent SlopeS-==rmmms—memmmmmcmeomooaoooooo — | - -- VIIs-8 68 --
Cliffdown gravelly sandy loam, 2 to L per-
cent slopesw==me-mmemmcmmmom—cmmcceme—emee R I -- VIIs-h 67 --
FaA Fang fine sandy loam, O to 2 percent slopes=---- 22 I-1 61 VIIc-K 68 1
FaB Fang fine sandy loam, 2 to 4 percent slopes---- 23 Ile-1 62 VIIc-K 68 1
FgA Fang gravelly fine sandy loam, overflow, O to 2
percent SlOpeS-==-=m==mmmm-mmoco—mmo—oo—moaae 23 ITw-F 63 VIIc-K 68 1
FhB Fang gravelly sandy loam, 2 to 4 percent
S1OPES-m—mc-mmmmmmmmmmammcm e mmemem oo m oo 23 ITe-1 62 VIIc-K 68 1
F1A Fang loamy fine sand, O to 2 percent slopes---- 23 IIs-L 6L VIIs-k 67 3
FmA Fang loamy fine sand, overblown, O to 2 percent
S1OPES==m=cmm == e 23 IIs-L 64 VIIs-k 67 3
FnA Fang sandy loem, O to 2 percent slopes--------- 2k I-1 61 VIIc-K 68 1
FpA Fang sandy loam, slightly saline-alkali, O to 2
percent SlOpE§===mmm==mmmmceemccommmom e —emn 2k I-1 61 ViIs-6 68 1
FrB Fang sandy loam, deep, 2 to 4 percent slopes--- 24 ITe-1 62 VIIs-k 67 1
FsB Fang-Nyala association, 2 to 4 percent slopes-=- 24 .
Fang fine sandy loam, 2 to 4 percent
S1OpES~-—m=-mmmmmmmm e m—mmmcmmm—m o — oo - ITe-1 62 VIIc-K 68 1
Nyala sandy loam, 2 to 4 percent slopes---- - ITe-1 62 VIIs-4 67 1
Ge Geer fine sandy lo&M====--===——-=-cmceecm—manmn 25 I-1 61 VIIc-K 68 2
Gf Geer fine sandy loam, slightly saline---------- 25 I-1 61 VIIs-6 68 2
Gh Geer fine sandy loam, water table, strongly
salin@-==eemmmcc e cc e a e cmac e e e m e m—— e e 25 ITw-2 62 VITw-6 67 2
Gk Geer silt loam--------cmcmcmencemmcarc e e 25 I-1 61 VIIc-K 68 2
Gl Geer silt loam, water table----=-----c--cocauex 26 ITw-2 62 | —mm---- -- 2
Gm Geer silt loam, water table, moderately saline- 26 IIw-2 62 VIIw-6 67 2
Gn Geer silt loam, water table, slightly saline--- 26 IIw-2 62 VIIw-6 67 2
Ja Jarboe sandy loam, saline-alkali----=--------=- 27 | emmeems -- VIIs-6 68 --
Jb Jarboe very fine sandy loam, strongly saline-
alkali--cmmrecc e e me e e e 27 | mmeee-- -- VIIs-6 68 --
Kp Kawich-Playa compleX==-~-cc---ee--—cccrmecacan- 27
Kawich fine sand, O to 12 percent slopes--- - | mmmm——— -- VIIs-L 68 --
) Playa=-=-seere-mmmr e e m e e m e m e m e -- | meme——- -- VIITw-F 68 -
KsB Koyen sandy loam, 2 to 4 percent slopes-------- 28 Ile-1 62 VIIs-4 67 1
KtB Koyen-%ickapoo association, 2 to 4 percent
i L L L L T T 28
Koyen sandy loam, 2 to 4 percent slopes---- -- ITe-1 62 VIIs-h 67 11
Tickapoo sandy loam, 2 to 4 percent slopes~ -- IITe-3 oL VIIs-hb 67 --
LaA Lahontan fine sandy loam, water table variant,
0 to 2 percent SlOpES==m--=mm—=—m-cemm—oooo—n 29 IIw-69 62 - -- 7
LaB Lahontan fine sandy loam, water table variant,
2 to 4 percent slopes~=m==m--=emmomao—maeooon 29 IITw-136 65 | -—emee-- -- L
LhA Lahontan silt loam, water table variant, O to 2
percent S1OpeS==erm==mmmmmmmomcmom oo 29 IVw-369P 67 [--===-- -- 7
LhB Lahontan silt loam, water table variant, 2 to 4
percent SlopeS=--=m=mem-mmmcmmmeammocccoaooo- 30 IIIw-136 65 | -=me--- -- Ly
ImA Lahontan silt loam, water table variant,
moderately saline, O to 2 percent slopes----- 30 VIw-6 67 | ---m--- -- 9
Ln Lahontan silty clay, poorly drained variant---- 30 VIw-6 67 | ------- -- 10
LrC Leo extremely rocky sandy loam, 2 to 12 percent
S1OPES===m=m=mmm e m e mmee oo 1 B -- VIIs-T7 68 --
LsC Leo gravelly sandy loam, 2 to 12 percent
510PES===mmmmmmmmmm e T -- VIIs-k 67 -
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MkC Maynard Lake gravelly soils, 4 to 12 percent’

510pPeS=mmmmmmmmmmmm—memecmce s mem———————- 32 | eeeeea- -- VIIs-L 68 -
M1B Maynard Lake loamy sand, O to 4 percent slopes- 32 IIIs-L 66 VIIs-L 68 5
Mmic Maynard Lake loamy sand, 4 to 12 percent
S1OpES======mcmmmcm e cmc e ncmmceccmeeee 32 | eeee-- -- VIIs-L 68 --
Mn McCutchen loam====wecemcaccamccomccmcccccmaean 33 | meme-ee- -- VIiIs-6 68 -
Mr Monte Cristo fine sandy loame=--ceem-eceeaccaann 3 | emeeeaa - VIIs-8 68 --
NeD Nevoyer -gravelly loam, 4 to 12 percent slopes-- K B -- VIIs-8 68 --
Pa Pahranagat silt loam---ceeemmccccccamomccmcenan 36 IITw-9P 65 | —meeeea -- 7
Pb Pahranagat silt loam, drained-----------c-a---- 36 IIw-9 63 | =e--e-- -- 6
Pc Pahranagat silt loam, drained, slightly saline- 36 IIw-69 62 | =m=--a- - 7
Pd Pahranagat silt loam, slightly saline---------- 36 IIIw-69P 65 | emmem-- -- 7
Pe Pahranagat-Ash Springs complex-=-=-=--cceamaca- 36
Pahranagat silt loam, slightly saline-~----- - IIIw-69P 65 | memmm-- -- 7
Ash Springs silt loam---=c-eecememcccamana- -- ITIw-69P 65 | ---=-a- -- 7
Pg Pahranagat-Ash Springs complex, seeped~--====-- 37 |
Pahranagat silt loam, seeped, slightly
saline-----ccmcccmcmmmmce e ————- - Vw-2 67 | me-=ee= -- 10
Ash Springs silt loam, seeped, slightly
88line---cmmmm oo - Vw-2 67 | —=mm—e- -- 10
Ph Pahranagat-Ash Springs variant complex-=------- 37 '
Pahranagat silt loam, slightly saline------ . -- IIIw-69P 65 | mmmm--- -- 7
Ash Springs silty clay loam, heavy subsoil
variant, slightly saline----====-cecauac-- -- IVw-369P 67 | ------- -- 7
Pk Pahranagat-Ash Springs variant complex, drain-
I e e L P T P P PR e P 37
Pahranagat silt loam, drained, slightly
S8line-=mmmmme e e -- . IIw-69 62 | mmmae-- -~ 7

Ash Springs silt loam, heavy subsoil
variant, somewhat poorly drained,

slightly salines=-=-ceecmmoccaccmcmacmanan -- IIIw-69P 65 | mmmeme- -- 7

PiC Pahroec gravelly loam, 2 to 8 percent slopes---- 38 0 | emee-a- -- VIIs-8 68 --
PmA Papoose loamy fine sand, O to 2 percent slopes- 38 IIIs-L 66 VIIs-U 67 5
PnA Papoose sandy loam, O to 2 percent slopese-----=- 39 IIIs-4 66 VIIs-b 67 5
PnA2  Papoose sandy loam, O to 2 percent slopes,
. erodede=ee=——m- - e ememnccmemaccmcce—ea 39 .| ITIs-L 66 VIIs-4 67 5
PnB Papoose sandy loam, 2 to 4 percent slopes------ 39 IITe-k 64 VIIs-4 67 5
PoA Papoose sandy loam, slightly saline, O to 2

percent SlOpES==-m=-mmesmcmecmme—m—— e ————— 39. ITs-4 63 VIIs-4 67 3
Pp Peateemmccoc o a e d e e mmmmcmmmceeeae 39 Vw-2 67 | --==--= -- 11
Pr Penoyer loam, moderately saline-alkali-----=--= 4o I-1 61 VIIs-6 68 2
Ps Penoyer loam, slightly saline-alkali-----==-=== 4o I-1 61 VIIs-6 68 2
Pt Penoyer silt lo@me--===ceemcmccmmmomcemeeceaeen Lo I-1 .61 VIIc-K 68 1
Pu Penoyer silt loam, slightly saline-alkali-e=---- i) IIw-F 63 VIIs-6 68 2
PVE Pintwater rocky sandy loam, 12 to 45 percent

S1lOpPeS=mmmcmmmmmmmec ;e eemecceeece—ae-- T - VIIs-7 68 -
Pw Puddle fine sandy loam=----==-cc-mcmemmoccacco- 4o IIs-6 64 VIIs-6 68 3
Rl Rock land-------=--cmcccmmacmccmmmmmceecaconoa- T (- -- VIIIs-7 69 --
SahA Seaman fine sandy loam, hummocky, O to 2 per-

cent S1OpeS-==---=mcmcmmemee e cceaeam————— L3 IIs-L 63 VIIs-U4 67 3
Sba Seaman loamy fine sand, O to 2 percent slopes-- 43 IIs-L an VIIs-U4 67 3
ScA Seaman sandy loam, O to 2 percent slopes---=--~-- 43 IIs-4 63 VIIs-k 67 3
ScB Seaman sandy loam, 2 to 4 percent slopes------- 43 Ile-1 62 VIIs-k 67 3
SdA Seaman sandy loam, water table, slightly

saline, O to 2 percent slopeS==--==-—cemmeea- L ITw-2 62 VIIw-6 67 L
SeA Seaman sandy loam, water table, strongly

saline, O to 2 percent slopeS===-===e==n< ——— Lk IIw-2 62 VIIw-6 67 Y
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SfC Sierocliff extremely stony very fine sandy loam,
4 to 12 percent $lopes==-==--mmmmcmmmmcemocaan I -- VIIs-7 68 --
SgC Silent gravelly loam, 2 to 12 percent slopes---- s emeeee- -- VIIs-8 68 --
ShB Silent gravelly sandy loam, 2 to U4 percent
S10PES==m=r=mmm-—mmm————eemm e mc—c——————mee- I S -- VIiIs-8 68 --
SkD Silent very rocky loam, 4 to 12 percent slopes-- 46 | eeee-e- -- VIIs-7 68 --
S1D Silverbow extremely stony very fine sandy loam,
8 to 12 percent SlOpeS--~---=m--—-——==smmeaau- I R -- VIIs-T7 68 --
Sm SlicKens~e=memmm-cemmemee—m—eme e e —m———————— e T R -- VIIIs-6 68 --
SnC2 Specter gravelly loam, 2 to 12 percent slopes,
" eroded-s=--ce-c-cmeccmes—caccacemecccccmemem———— b7 | eeemme- -- VIIs-8 68 --
St Stumble loamy sand-=-=s--===-ee-eceemccccmomen——o 48 - IIIs-L 66 VIIs-L 68 5
Su Stumble loamy sand, deepr-=-=e=m====m--e-mc--aoaa 48 IIIs-L 66 VIIs-L 68 5
SvA2 Sundown loamy sand, O to 2 percent slopes,
eroded-er-=mememmeemem e e e meccmeeaoo 48 IIIs-L 66 VIIs-L 68 5
SwA Sundown sandy loam, O to 2 percent slopes=------ Lg IIIs-k 66 VIIs-4 67 5
SyB2 Sundown very gravelly loamy sand, 2 to 4 percent
slopes, €roded-m==e=memmmmmammammeo—oooaooaaa- e -- VIIs-L 68 --
TaF Theriot extremely rocky loam, 30 to 100 percent
S1OPES=m-s-mmc— e mmmimeeemceme—eecm————— e e R -- VIIs-7 68 --
TcA Tickapoo gravelly fine sandy loam, O to 2 per-
cent S1OPeS----—-=--semmmamemmmeemceem—————oa 50 IIIs-3 66 VIIs-L 67 3
TdB Tickapoo gravelly sandy loam, 2 to 4 percent
S1OpeS=====ccm-—cccaecaucmmemmcccccmmcmmco—a- 50 IIIe-3 64 VIIs-L4 67 3
TdB2 Tickapoo gravelly sandy loam, 2 to U4 percent ’
slopes, eroded----=m=emmommememmmmmm e 51 IIle-3 6l VIIs-L 67 3
TkB Tickapoo sandy loam, 2 to 4 percent slopes------ 51 IIlIe-3 6L VIIs-4 67 3
T1C Tickapoo-Leo association, 4 to 12 percent
SlOpeS===——— et cmmcee e 51
Tickapoo gravelly sandy loam, L4 to 12 per-
cent SlopeSe======memmccememrmmemee—ee — | eemaea- -- VIIs-4 67 --
Leo gravelly sandy loam, 4 to 12 percent
81lOpESe—mam—cmec——ecasmcccmccmaumccnen——n- N - VIIs-U4 67 --
TmC Timpahute very stony clay loam, 2 to 12 percent
S1OPES====m— e m e m e e mcmcceeaeo 52 | memeee- -- VIIs-T7 68 --
TnC Timpahute-Leo association, 2 to 12 percent
8lopes==-e-mmmm e e e mm e 52
Timpahute very stony clay loam, 2 to 12 per-
cent S1OpeS=-rm-m=mmmm e — | e -- VIIs-7 68 --
Leo gravelly sandy loam, 2 to 12 percent
S1OPES=m~m=mme e mmmmm e m e m e —m e B S - VIIs-k o7 --
Tp Timper sandy loam-========--eececceccmcccoemeoano- 53 | m=eme-- -- VIIs-8 68 --
Tr Tippipah sandy lo8M==--==w-mmmcmccccccmmcacconno 5k IIIs-3 66 VIIs-L 67 3
TsD Tolicha extremely stony very fine sandy loam, k4
to 12 percent sSlopeSe----====m=-cemccmomeo—oooo 1 -- Vils-7 68 3
TuD Tufa rock land-Kawich association, O to 12 per-
cent slopes=-=csrcemmcm e e 55
Tufe rock land-=-=--==sesmmmcmmmooo e o - | memmeaaa - VIIIs-7 69 --
Kawich fine sand, O to 12 percent slopes---- .| mmee———- - VIIs-L 68 --
We Woodrow clay loams==-e===emmcmocmmccccceccmee——— 55 IIs-6 6k VIIs-6 68 b







Accessibility Statement

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
(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 USDA Target Center can convert USDA information and documents into
alternative formats, including Braille, large print, video description, diskette, and
audiotape. For more information, visit the TARGET Center’s Web site (http://www.
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY).

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’'s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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