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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains informa-

tion that can be applied in managing
farms and ranges; in selecting sites for roads,
ponds, buildings, and other structures; and
in judging the suitability of tracts of land
for farming, industry, and recreation.

Locating Soils

All the soils in this survey area are shown
on the detailed map at the back of this pub-
lication. This map consists of many sheets
made from aerial photographs. Each sheet is
numbered to correspond with a number on the
Index to Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all of the
soils in the county in alphabetic order by map
symbol and gives the capability classification
of each. It also shows the page where each
soil is described and the page for the range
site in which the soil has been placed.

Individual colored maps showing the rela-
tive suitability or degree of limitation of
soils for many specific purposes can be devel-

oped by using the soil map and the informa-
tion in the text. Translucent material can be
used as an overlay over the soil map and col-
ored to show soils that have the same limita-
tion or suitability. For example, soils that
have a slight limitation for a given use can
be colored green, those with a moderate limi-
tation can be colored yellow, and those with a
severe limitation can be colored red.

Farmers and those who work with farm-
ers can learn about the use and management
of the soils from the section that discusses
use and management of the soils for crops,
from the soil descriptions, and from the dis-
cussion of the capability units.

Ranchers and others can find in the section
that discusses use and management of the
soils for range groupings of the soils, accord-
ing to their suitability for range, range site
descriptions, and also the names of many of
the plants that grow on each range site.

Engineers, builders, and community plan-
ners can find, under “Engineering Uses of the
Soils,” tables that contain test data, esti-
mates of soil properties, and information
about soil features that affect engineering
practices.

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

Newcomers in the survey areq will be es-
pecially interested in the section “General
Soil Map,” where broad patterns of soils are
described. They will also be interested in the
section “Climate.”
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ELTA AREA, UTAH, PART OF MILLARD

COUNTY (elsewhere in this survey referred to as
Delta Area) (fig. 1) occupies 575,960 acres, or about
900 square miles. About 70,000 acres is used for irri-
gated crops. The rest is range or wasteland. About
?_4,700 acres is playas that produce little or no vegeta-
ion.

*State Agricultural Experiment Station
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Figure 1,—Location of Delta Area in Utah.

All the survey area is in the Sevier River drainage
system. The topography is dominantly nearly level
lake plains and flood plains. There are some steep and
very steep slopes in the Cricket Mountains and on
Pavant Butte. Elevation ranges from about 4,500 to
6,000 feet.

The largest town in the survey area is Delta. Other
small towns are Deseret, Hinckley, Oasis, Sutherland,
Abraham, and Sugarville.

The main source of income is farming.

How This Survey Was Made

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

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

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar in thickness, arrangement, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and
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2 SOIL SURVEY

mapped. Abraham and Sugarloaf, for example, are the
names of two soil series. All the soils in the United
States having the same series name are essentially alike
in those characteristics that affect their behavior in the
undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other charac-
teristic that affects use of the soils by man. On the
basis of such differences, a soil series is divided into
phases. The name of a soil phase indicates a feature
that affects management. For example, Abbott silty
clay is one of several phases within the Abbott series.

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 woodlands, buildings, field
borders, trees, and other details that help in drawing
boundaries accurately. The soil map at the back of
this publication was prepared from aerial photographs.

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

Some mapping units are made up of soils of different
series, or of different phases within one series. Two
such kinds of mapping units are shown on the soil map
of Delta Area: soil complexes and soil associations.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they can-
not be shown separately on the soil map. Each area of
a complex contains some of each of the two or more
dominant soils, and the pattern and relative propor-
tions are about the same in all areas. Generally, the
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen. Uvada-Toddler
complex, eroded, is an example.

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

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil se-
ries, These places are shown on the soil map and are
described in the survey, but they are called land types
and are given descriptive names. Stony colluvial land
is a land type in this survey area.

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

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants, and
as material for structures, foundations for structures,
or covering for structures. They relate this behavior
to properties of the soils. For example, they observe
that filter fields for onsite disposal of sewage fail on a
given kind of soil, and they relate this to the slow
permeability of the soil or a high water table. They
see that streets, road pavements, and foundations for
houses are cracked on a named kind of soil, and they
relate this failure to the high shrink-swell potential of
the soil material, Thus, they use observation and knowl-
edge of soil properties, together with available re-
search data, to predict limitations or suitability of soils
for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers,
agronomists, engineers, and others. They then adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under current methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Delta Area. A soil
association is a landscape that has a distinctive pro-
portional pattern of soils. It generally 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 associ-
ation may occur in another, but in a different pattern.

A map showing soil association 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 land
use. Such a map is not suitable for planning the man-
agement of a farm or field, because the soils in any one
association ordinarily differ in slope, depth, stoniness,
salinity, alkali, drainage, and other characteristics
that affect management.

The eight soil associations in Delta Area are dis-
cussed in the following pages.

1. Yuba-Uffens-Uvada association

Deep, well drained and wmoderately well drained,
strongly saline to very strongly saline and moderately
alkali to strongly alkali silty clay loams, sandy clay
loams, and silt loams; on deltas, beach bars, and flood
plains

This association makes up about 11 percent of the
survey area. It is about 20 percent Yuba soils, 15 per-
cent Uffens soils, 15 percent Uvada soils, 15 percent
Playas, and 10 percent Abbott soils. Minor soils make
up the remaining 25 percent.

Elevation ranges from 4,500 to 4,800 feet. The
climate is arid. Average annual precipitation ranges
from 6 to 8 inches, and the average annual air tem-
perature is 49° to 52° F, The frost-free period averages
115 to 120 days. Native vegetation is shadscale,
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greasewood, kochia, picklewood, Nuttalls saltbush, bud
sagebrush, and alkali sacaton.

Yuba soils are moderately well drained. These soils
have a surface layer of light-gray, strongly alkaline
silty clay loam underlain by light-gray and white,
moderately alkaline heavy silty clay loam.

Uffens soils are well drained. These soils have a sur-
face layer of light-gray, strongly alkaline silt loam and
a subsoil of light brownish-gray and very pale brown,
very strongly alkaline heavy sandy clay loam.

Uvada soils are well drained. These soils have a
surface layer of light-gray, very strongly alkaline silt
lcam. The subsoil is brown and light-brown, very
strongly alkaline and strongly alkaline silty clay and
heavy silty clay loam.

Playas are flat-bottomed depressions of very strongly
saline silty clay loam or silty clay sediment. Abbott
soils have a surface layer of gray, strongly alkaline
silty clay underlain by gray, strongly alkaline and
very strongly alkaline silty clay and clay.

Permeability is moderately slow to very slow. Run-
off is slow to very slow. All the soils are sodium and
salt affected.

This association is used for range. It provides
limited grazing for livestock. The areas are not suit-
able for seeding, because precipitation is limited and
the soils have a high salt and alkali content.

2. Yenrab-Uvada association

Deep, well drained and somewhat excessively drained,
strongly saline to very strongly saline and moderately
alkali to strongly alkali sands and silt loams; on ter-
races and plains

This association makes up about 10 percent of the
survey area. It is about 80 percent Yenrab soils and
13 percent Uvada soils. Minor soils make up the re-
maining 7 percent.

Elevation ranges from 4,500 to 4,800 feet. The
climate is arid. The average annual precipitation
ranges from 6 to 10 inches, and the average annual
air temperature is 49° to 52° F. The frost-free period
averages 115 to 125 days. Native vegetation is horse-
brush, yellowbrush, scurfpea, shadscale, bud sage-
brush, greasewood, Indian ricegrass, and pickleweed.

Yenrab soils are somewhat excessively drained.
These soils have a surface layer of pale-brown, strongly
alkaline fine sand underlain by light brownish-gray,
strongly alkaline sand. They are sodium affected.

Uvada soils are well drained. These soils have a
surface layer of light-gray, very strongly alkaline silt
loam and silty clay loam and a subsoil of brown and
light-brown, very strongly alkaline and strongly alka-
line silty clay and heavy silty clay loam. They are
sodium and salt affected.

Permeability is rapid to very slow. Runoff is slow.
Yenrab soils are subject to soil blowing.

This association is used for range. It provides limited
grazing for livestock. The areas are not suitable for
seeding, because precipitation is limited and the soils
have a high salt and alkali content.

3. Abraham-Anco-Abbott association

Dge'p, somewhat poorly draimed and poorly drained,
slightly saline to strongly saline and slightly alkali

loams, silty clay loams, and silty clays; on lake plains
and flood plains

This association makes up about 21 percent of the
survey area. It is about 32 percent Abraham soils, 24
percent Anco soils, 22 percent Abbott soils, and 11
percent Poganeab soils. Minor soils make up the re-
maining 11 percent,

Elevation ranges from 4,500 to 4,800 feet. The climate
is arid. Average annual precipitation is 6 to 8 inches,
and average air temperature is 49° to 52° F. The frost-
free period averages 115 to 120 days. Native vegeta-
tion is greasewood, shadscale, and seepweed.

Abraham soils have a surface layer of brown,
strongly alkaline loam or silty clay loam. It is under-
lain by pale-brown and light-gray, strongly alkaine
loam, silt loam, and very fine sandy loam.

Anco soils have a surface layer of light brownish-
gray, moderately alkaline silty clay loam. It is under-
lain by light brownish-gray and light-gray, moderately
alkaline silty clay loam that is stratified with silt loam
and loamy fine sand.

Abbott soils have a surface layer of gray, strongly
alkaline silty clay. It is underlain by gray, strongly
and very strongly alkaline silty clay and clay.

Permeability is moderate to slow. Runoff is slow to
ponded.

This association is used for irrigated crops and
range. The areas that are used for irrigated crops need
drainage and leaching of salts annually to maintain
good growth of crops. The range areas provide limited
grazing for livestock. This association also provides
food and cover for pheasants. The areas are not suit-
able for seeding, because precipitation is limited and
the soils have a high salt and alkali content.

4. Playas-Saltair association

Playas and deep, poorly drained and very poorly
drained, very strongly saline and moderately alkali silt
loams on lake plains and flood plains

This association makes up about 10 percent of the
survey area. It is about 47 percent Playas and 39 per-
cent Saltair soils. Minor soils make up the remaining
14 percent.

Elevation ranges from 4,550 to 4,650 feet. The
climate is arid. The average annual precipitation
ranges from 6 to 8 inches, and the average annual air
temperature is 49° to 52° F. The frost-free period
averages 115 to 120 days. Native vegetation is alkali
sacaton, saltgrass, pickleweed, salicornia, and grease-
wood.

Playas are level depressions of very strongly saline
silty clay loam and silty clay sediment. They are very
strongly saline and have little or no vegetation.

Saltair soils have a surface layer of gray, moderately
alkaline silt loam underlain by gray and light-gray,
moderately alkaline to strongly alkaline silt loam.
They are very strongly saline.

Saltair soils in this association are moderately per-
meable. Runoff is very slow or ponded.

This association is used for range and wildlife
habitat. The areas are not suitable for seeding, because
precipitation is low and they have a high salt content.
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5. Uvada-Playas-Goshute association

Deep, well drained, strongly saline to very strongly sa-
line and moderately alkali to strongly alkali silt loams
and gravelly silt loams and Playas, on lake plains and
terraces

This association makes up about 23 percent of the
survey area. It is about 57 percent Uvada soils, 18 per-
cent Playas, and 9 percent Goshute soils. Minor soils
make up the remaining 16 percent.

Elevation ranges from 4,500 to 4,800 feet. The
climate is arid. The average annual precipitation
ranges from 6 to 8 inches, and the average air tempera-
ture is 49° to 57° F. The frost-free period averages 115
to 120 days. Native vegetation is shadscale, kochia,
seepweed, pickleweed, greasewood, bud sagebrush, al-
kali sacaton, and Indian ricegrass.

Uvada soils have a surface layer of light-gray, very
strongly alkaline silt loam and a subsoil of brown and
light-brown very strongly alkaline and strongly alka-
line silty clay and heavy silty clay loam. They are
sodium and salt affected.

The Playas are level depressions of very strongly
saline silty clay loam and silty clay sediment.

Goshute soils have a surface layer of light-gray,
strongly alkaline gravelly silt loam and a subsoil of
pale-brown, very strongly alkaline silty clay loam.
They are underlain by fine gravel. They are moderately
alkali to strongly alkali and strongly saline or very
strongly saline.

Permeability is moderately slow to very slow. Run-
off is medium to slow.

This association is used for range. It provides
limited grazing for livestock. The areas are not suit-
able for seeding, because precipitation is limited and
the soils have a high salt and alkali content.

6. Hiko Springs-Checkett-Rock land association

Deep and shallow, well drained and excessively drained
sandy loams, very cobbly loams, and Rock land; on ter-
races and mountainsides

This association makes up about 7 percent of the
survey area. It is about 44 percent Hiko Springs soils,
13 percent Checkett soils, and 13 percent Rock land.
Minor soils make up the remaining 30 percent.

Elevation ranges from 4,550 to 6,000 feet. The
climate is arid. The average annual precipitation
ranges from 6 to 9 inches, and the average annual air
temperature is 48° to 52° F. The frost-free period
averages 115 to 120 days. Native vegetation is shad-
scale, bud sagebrush, big sagebrush, rabbitbrush,
horsebrush, squirreltail, and Indian ricegrass.

Hiko Springs soils have a surface layer of pale-
brown, strongly alkaline sandy loam. The underlying
material is very pale brown and light yellowish-brown,
strongly alkaline gravelly sandy loam and sandy clay
loam that grades to reddish yellow, very strongly
alkaline gravelly clay loam.

Checkett soils have a surface layer of pale-brown,
moderately alkaline very cobbly loam. The subsoil is
brown, moderately alkaline very cobbly clay loam.
Bedrock is at a depth of 14 to 19 inches.

Rock land consists of rock outcrop and very shallow,
very cobbly soils underlain by bedrock.

Permeability is moderate to moderately rapid.
Runoff is medium or rapid.

This association is used for range. It provides limited
grazing for livestock. The areas are not suitable for
seeding, because precipitation is low. Some areas are
also very cobbly and shallow.

7. Sugarloaf-Yenrab-Lava flows association

Deep, somewhatl excessively drained, slightly alkali to
moderately alkali sandy loams and sands and Lava
flows; on high lake terraces, beach bars, and benches

This association makes up about 12 percent of the
survey area. It is about 74 percent Sugarloaf soils, 11
percent Yenrab soils, and 11 percent Lava flows. The
remaining 4 percent is Curdli soils and Rock land.

Elevation ranges from 4,600 to 4,950 feet. The
climate is arid and semiarid. The average annual pre-
cipitation ranges from 6 to 10 inches, and the average
annual air temperature is 49° to 52° F. The frost-
free period averages 115 to 125 days. Native vegeta-
tion is shadscale, big sagebrush, horsebrush, bud
sagebrush, greasewood, galleta, and Indian ricegrass.

Sugarloaf soils have a surface layer of pale-brown,
strongly alkaline sandy loam underlain by light-gray,
strongly alkaline sandy loam and light brownish-gray,
moderately alkaline loamy fine sand. Voleanic cinders
and gravelly sand are below a depth of 40 to 58 inches.

Yenrab soils have a surface layer of pale-brown,
strongly alkaline fine sand and are underlain by light
brownish-gray, strongly alkaline sand. They are sodium
affected.

Lava flows are mostly exposed basalt rocks. In places
Lava flows are covered with a thin layer of soil.

Permeability is rapid. Runoff is medium or slow.

This association is used for range. It provides
limited grazing for livestock. Areas are mot suitable
for seeding, because precipitation is low. Sugarloaf
soils are used as a source of cinders by the State Road
Department.

8. Yenrab-Drum-Yuba association

Deep, moderately well drained and somewhat exces-
sively drained, strongly saline to very strongly saline
and moderately alkali sands, loams, and silty clay
loams; on terraces, lake plains, and flood plains

This association makes up about 6 percent of the
survey area. It is about 32 percent Yenrab soils, 10
percent Drum soils, and 8 percent Yuba soils. The
remaining 50 percent is mostly Kessler soils, the
strongly alkali affected Uvada soils, the strongly salt
affected Saltair soils, Escalante soils, and the gypsifer-
ous Kanosh soils.

Elevation ranges from 4,500 to 4,800 feet. The
climate is arid and semiarid. The average annual pre-
cipitation ranges from 6 to 10 inches, and the average
annual air temperature is 49° to 52° F. The frost-
free period averages 115 to 125 days. Native vegeta-
tion i1s big sagebrush, rabbitbrush, Indian ricegrass,
and galleta on the soils that have moderate or slight
salt concentrations. Vegetation on soils with a high
sodium and salt content is shadscale, greasewood, salt-
grass, alkali sacaton, seepweed, and Nuttalls saltbush.

Yenrab soils have a surface layer of pale-brown,
strongly alkaline fine sand underlain by light brown-
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres | Percent
Abbott siltyelay - __ 20,405 3.5 | Modena sandy loam _________________ ______ 580 1
Abbott silty clay, strongly saline _______.___ 14,095 2.5 | Musinia silt loam _________________________ 980 2
Abbott silty clay, wet . __________ 675 .1 || Pahranagat loam . _____________________ 665 1
Abbott silty clay, sandy substratum __._____ 960 .2 | Penoyer silt loam —________________________ 4,135 N
Abbott silty clay, sandy substratum, strongly Penoyer silt loam, strongly saline ___________ 3,395 .6
saline _ _ _____ ___ o __ 610 1| Playas - __ 61,615 10.7
Abrahamloam ____________________________ 11,825 2.1 | Playas-Abbott association _________________ 5,110 9
Abraham loam, strongly saline _____________ 13,925 2.4 | Poganeab silty clay loam __________________ 6,015 1.0
Abraham silty clay loam __.___.___________ 7,265 1.3 | Poganeab silty clay loam, strongly saline ____| 6,025 1.0
Abraham silty clay loam, strongly saline ____| 6,830 1.2 | Poganeab silty clay loam, sandy substratum__| 1,325 2
Alluvial land - ________ o ___ 3,715 .7 | Poganeab-Uffens association _______________ 1,625 3
Alluvial land, wet _ ____ . ____ 3,445 .6 || Saltair silt loam —— 19,515 3.4
Anco silty clay loam . __________________ 12,775 2.2 || Saltair silt loam, deep water table __________ 2,500 4
Anco silty clay loam, strongly saline _______ 17,215 3.0 | Saltair silty clay loam, very strongly calcare-
Anco silty clay loam, sandy substratum _____ 2,030 4 ousvaviant - ___________________________._ 2,450 4
Bluewing very cobbly loam, 3 to 10 percent Shear silty clay, 1 to 5 percent slopes —..____ 2,520 4
slopes, evoded ——________________________ 3,075 .5 || Stony colluvial land ______________________ 1,235 2
Cache silty clay loam _____________________ 1,060 .2 || Sugarloaf sandy loam, 0 to 10 percent slopes__| 50,205 8.7
Checkett-Rock land association —____________ 10,635 1.9 || Sugarloaf-Rock land association ____________ 1,465 3
Curdli oam ______________________________ 6,425 1.1 | Swasey very cobbly loam, 3 to 10 percent
Deseret silt loam . __________________ 700 1 slopes — o ___ ————| 2,390 4
Drumloam . _________________ . _____ 4,510 .8 | Toddler sandy clay loam ___________________ 8,170 1.4
Duggins silty clay . _____________________ 580 .1 || Uffens silt loam __________________________ 8,800 1.5
Dune land . __________________________ 3,560 .6 | Uffens-Swasey complex, 0 to 10 percent
Escalante sandy loam, 1 to 5 percent slopes __| 1,110 2 slopes 2,050 4
Escalante-Yenrab complex, undulating ______ 1,600 .3 | Uffens-Uvada silt loams, eroded ____________ 2,640 5
Goshute gravelly silt loam _________________ 12,300 2.1 | Uvada silt loam __ . __ ___________________ 86,100 14.9
Hiko Springs sandy loam, 3 to 10 percent Uvada silt loam, strongly saline ____________ 2,610 b
slopes, eroded - ___________________.____ 16,635 2.9 | Uvada-Toddler complex, eroded ___________ 985 2
Hiko Springs very gravelly loam, hardpan Uvada-Yenrab complex, undulating - _______ 5,930 1.0
variant, 3 to 10 percent slopes —_____._.__ 1,735 3 | Woodrow silt loam - ______________________ 685 1
Kanosh very fine sandy loam _______________ 1,555 .3 | Yenrab fine sand, undulating ______________ 43,020 7.5
Kessler loam, 1 to 5 percent slopes __.________ 1,885 .3 | Yenrab fine sand, high rainfall, undulating__| 10,275 1.8
Kessler loam, strongly saline, 1 to 5 percent Yenrab sandy loam, 1 to 10 percent slopes____ 720 1
slopes - . 840 .1 | Yenrab-Lava flows association _____________ 13,445 2.3
Kessler silt loam, 1 to 2 percent slopes ______ 780 .1 | Yenrab-Uffens complex, 0 to 10 percent
Lahontan silty elay .. ___________________ 2,990 5 slopes ——__________ _ 6,370 1.1
Lahontan silty clay loam, sandy subsoil Yuba silty e¢lay loam —_____________________ 14,920 2.6
vaviant _____________  _ _______ _________ 4,530 .8 Gravel pits . __________ ________ 565 .1
Lava flows ____________ . ____ o _______ 1,800 3
Mellor silt loam . __ . ________________ 850 2 Total —_._____.__ ——— - 575,960 100.0

ish-gray, strongly alkaline sand. They are sodium
affected.

Drum soils are moderately well drained. These soils
have a surface layer of light-gray, strongly alkaline
loam underlain by very pale brown and light-gray,
strongly alkaline silty clay loam. They are strongly
saline.

Yuba soils are moderately well drained. These soils
have a surface layer of light-gray, strongly alkaline
silty clay loam underlain by light-gray and white,
moderately alkaline heavy silty clay loam. They are
very strongly saline.
| Permeability is rapid to slow. Runoff is slow or very
slow.

This association is used mostly for range. Some
areas are used for irrigated crops. The areas are not
suitable for seeding, because of limited precipitation.
Several of the soils have a high sodium and salt content.

Descriptions of the Soils

This section describes the soil series, which are
groups of similar soils, and the single soils, or mapping

units, of the Delta Area. The acreage and proportion-
ate 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 the series.
Thus, to get full information on any one mapping unit,
it is necessary to read the description of that unit and
also the description of the soil series to which it be-
longs. Not all mapping units are members of a soil
series. Dune land, Lava flows, Playas, Rock land, and
Stony colluvial land are miscellaneous land types and
do not belong to a soil series; nevertheless, they are
listed in alphabetic order if they are not in associations
with soils.

The mapping units in this survey are not all of
equal intensity or degree of precision. Mapping units
in parts of the survey area that are cultivated, or
mostly cultivated, contain less than 20 percent of soils
other than those shown in the name of the unit. In
the tracts not cultivated, mapping units are less pre-
cise.

Unless stated otherwise, the colors shown in this
section are those of a dry soil. Color designations are
those of the Munsell system.

Preceding the name of each mapping unit is a
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symbol that identifies the mapping unit on the detailed
soil map. Listed at the end of each description of a
mapping unit are the capability unit and range site
in which the mapping unit has been placed. The page
on which each capability unit and each range site is
described can be found by referring to the “Guide to
Mapping Units” at the back of this survey.

Many terms used in the soil descriptions and other
sections are defined in the Glossary and in the “Soil
Survey Manual” (g).2

Most soils in the survey area contain quantities of
soluble salts or alkali, or both. In many soils the con-
centration of salts and alkali is moderate to strong,
and in others it is very strong. Low areas receive
salty runoff or seepage water from surrounding high
areas.

Abbott Series

The Abbott series consists of poorly drained soils.
These soils formed in lake sediment and alluvium on
deltas and flood plains. Slopes range from 0 to 8 per-
cent. Native vegetation is greasewood, shadscale,
halogeton, and inkweed. Elevation ranges from 4,500
to 4,700 feet. Average annual precipitation is 6 to 8
inches, and the average annual air temperature is 49°
to 52° F. The frost-free period is 115 to 120 days.
These soils are associated with Abraham, Anco, and
Poganeab soils.

In a representative profile the surface layer is gray
silty clay about 8 inches thick. The underlying
material to a depth of 40 inches is gray silty clay and
clay that has mottles of olive brown. Below this to a
depth of 60 inches or more, it is stratified light olive-
gray, light brownish-gray, and light-gray silt loam and
silty clay loam. In places the profile is sandy below a
depth of 40 inches. The profile is strongly alkaline to
very strongly alkaline.

Permeability is slow. The soils are slightly saline to
strongly saline. Effective rooting depth is 60 inches or
more.

Areas of these soils are used for irrigated crops and
for range. The principal irrigated crops are alfalfa,
alfalfa seed, and barley.

Representative profile of Abbott silty clay, one-half
mile east of Topaz chicken ranch, 160 feet west and 75
feet sv(efuth of the northeast corner of sec. 23, T, 16 S.,
R. 8 W.:

Al1—0 to 8 inches, gray (2.5Y 6/1) silty clay, gray (2.5Y
5/1) when moist; very weak, medium, subangular
blocky structure that parts to weak, fine, granular;
extremely hard, very firm, sticky and very plastic;
many fine and very fine roots; few fine and very
fine tubular pores; strongly calcareous; strongly
alkaline; abrupt, smooth boundary.

C1—8 to 22 inches, gray (2.5Y 6/1) silty clay, gray (2.5Y
5/1) when moist; few, fine, distinct, olive-brown
(2.5Y 4/4) mottles; weak, medium, subangular
blocky structure that parts to weak, fine, granular;
extremely hard, very firm, sticky and very plastic;
many fine roots; common fine and very fine tubular
pores; strongly calcareous; strongly alkaline;
clear, smooth boundary.

‘Irf\;alic numbers in parentheses refer to Literature Cited,
p. 73.

C2—22 to 40 inches, gray (2.5Y 6/1) clay, gray (2.,5Y 5/1)
when moist; common, fine, distinct, light olive-
brown (2.5Y 5/6) mottles; massive; extremely
hard, very firm, sticky and very plastic; few fine
roots; few fine tubular pores; strongly calcareous;
strongly alkaline; abrupt, smooth boundary,
to 54 inches, light olive-gray (5Y 6/2) silty clay
loam, olive gray (5Y 5/2) when moist; common,
fine, distinct, olive (5Y 5/4) mottles; massive; hard,
firm, sticky and very plastic; few fine roots; com-
mon fine tubular pores and few medium tubular
pores; strongly calcareous; strongly alkaline;
abrupt, smooth boundary.

C4—>54 to 61 inches, light brownish-gray (2.5Y 6/2) silt
loam, grayish brown (2.5Y 5/2) when moist; few,
fine, faint, light olive-brown (2.5Y 5/4) mottles;
massive; very friable, slightly sticky and slightly
plastic; few fine roots; common fine tubular pores
and few medium tubular pores; strongly calcare-
ous; very strongly alkaline; clear, smooth bound-

ary.

C5—61 to 68 inches, light-gray (10YR 7/2) silt loam, gray-
ish brown (10YR 5/2) when moist; common, fine,
distinet, light olive-brown (2.5Y 5/6) mottles;
massive; very firm, sticky and very plastic; few
fine roots; common fine tubular pores; strongly
calcareous; very strongly alkaline.

C3—40

Hue throughout the profile is 10YR, 2.5Y, or 5Y, but it is
dominantly 2.5Y. During seasonal dry periods, these soils
develop cracks that are % to 1 inch wide and 20 inches or
more deep. Chroma of 1 or less or distinct or prominent
mottles that have chroma of 2 or less are above a depth of
20 inches.

The A1l horizon has value of 5 to 7 when dry and 4 to 6
when moist, and chroma is 1 or 2. It is dominantly silty
clay, but it ranges to silty clay loam. It ranges from 3 to 11
inches in thickness.

The upper part of the C horizon has value of 6 or 7 when
dry and 4 to 6 when moist, and chroma is 0 to 2. The upper
part of the C horizon is silty clay and clay and is 11 to 20
inches thick. The lower part of the C horizon has value of
6 to 8 when dry and 4 to 6 when moist, and chroma is 1 or
2. The lower part of the C horizon is clay to sand, but it is
dominantly silty clay or clay. Above a depth of 40 inches,
the content of clay averages 40 to 50 percent.

Aa—Abbott silty clay. This soil has the profile de-
scribed as representative of the series. Slopes range
from 0 to 1 percent. This soil is artificially drained, and
the water table is below a depth of 5 feet. Runoff is
slow. The hazard of erosion is slight. The available
water capacity is 10 to 11 inches to a depth of 5 feet.
The amount of water available to plants, however, is
only 2.5 to 8 inches because of the salt concentration.

Included with this soil in mapping are small areas
of Abraham loam, Anco silty clay loam, and Poganeab
silty clay loam.

This soil is used mainly for irrigated crops of alfalfa,
alfalfa seed, and barley. Capability unit IIIw-275,
irrigated; not assigned to a range site.

Ab—Abbott silty clay, strongly saline. This soil has
a profile similar to the one described as representative
of the series, but it is strongly saline. In some places,
below a depth of 40 inches, it has strata of sand. Slopes
are 0 to 3 percent. Runoff is slow. The hazard of
erosion is slight. The available water capacity is 10
to 11 inches for a 5-foot profile because of the salt
concentration; however, the amount of water available
to plants is only 1.5 to 3.5 inches. This soil must be
leached of excess salts before cropping. It is artifi-
cially drained, and the water table is below 5 feet.

Included with this soil in mapping are small areas
of Anco silty clay loam, strongly saline; Anco silty
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clay loam, sandy substratum; Lahontan silty clay;
Lahontan silty clay loam, sandy subsoil variant; Shear
1sil'cy clay, 1 to 5 percent slopes; and Yuba silty clay
oam.

This soil is used for range, or it is idle. Natural
vegetation is greasewood and salt-tolerant forbs. Cap-
ability units ITIw-275, irrigated, and VIIs-D8, non-
irrigated; Desert Alkali Flats range site.

AE—Abbott silty clay, wet. This soil has a profile sim-
ilar to the one described as representative of the series,
but it has a water table at a depth of 30 to 40 inches
and is strongly saline. Slopes range from 0 to 1 per-
cent. Runoff is slow or ponded. The hazard of erosion
is slight to none. The available water capacity is 10
to 11 inches for a 5-foot profile. This soil is in areas
where the drainage water from irrigated erops ac-
cumulates. It must be drained and leached of salt
before it can be cropped.

Included with this soil in mapping are small areas
of Abbott silty clay, strongly saline, and Anco silty
clay loam, strongly saline.

This soil is used for range. Native vegetation is
mainly saltgrass. Capability unit VIIw-28, nonirri-
gated; Salt Meadow range site.

Af—Abbou silty clay, sandy substratum. This soil
has a profile similar to the one described as represen-
tative of the series, but it has thin strata of sand or
sandy loam between depths of 25 and 40 inches and is
in almost all places sandy below a depth of about 40
inches. Slopes range from 0 to 1 percent. Runoff is slow.
The hazard of erosion is slight. The available water
capacity is 8 to 9 inches for a 5-foot profile. The amount
of water available to plants is only 2 to 7.5 inches, how-
ever, because of the salt concentration. This soil is
slightly saline to moderately saline. It has been artifi-
cially drained, and the water table is generally below a
depth of 5 feet.

Included with this soil in mapping are small areas
of Abbott silty clay.

The soil is used principally for irrigated crops of
alfalfa, alfalfa seed, and barley. Capability unit I1Tw-
275, irrigated ; not assigned to a range site.

Ag—Al)l)ott silty clay, sandy substratum, strongly
saline. This soil has a profile similar to the one
described as representative of the series, but it is
strongly saline, has thin strata of sand or sandy loam
between the depths of 25 and 40 inches, and is nearly
always sandy below a depth of about 40 inches.
Slopes range from 0 to 1 percent. Runoff is slow. The
hazard of erosion is slight. The available water capac-
ity is 8 to 9 inches for a 5-foot profile. The amount
of water available to plants is only 1.5 to 3.5 inches,
however, because of the high salt concentration. This
soil must be leached of salt before it can be cropped.
It is artificially drained, and the water table is gener-
ally below a depth of 5 feet. The coarse-textured ma-
terial below a depth of 40 inches improves drainability.

Included with this soil in mapping are small areas
of Abbott silty clay, strongly saline, and Anco silty
clay loam, strongly saline.

This soil is used for range, or it is idle. Native vege-
tation is greasewood and salt-tolerant forbs. Capability
Unit TIIw-275, irrigated, and VIIs-D8&, nonirrigated;
Desert Alkali Flats range site.

Abraham Series

The Abraham series consists of somewhat poorly
drained soils. These soils formed in lake sediment and
alluvium on deltas and flood plains. Slopes range from
0 to 2 percent. Native vegetation is greasewood, shad-
scale, seepweed, saltgrass, and halogeton. Elevation
ranges from 4,500 to 4,700 feet. Average annual pre-
cipitation is 6 to 8 inches, and the average annual air
temperature is 49° to 52° F. The frost-free period is
115 to 120 days. These soils are associated with Abbott,
Anco, and Penoyer soils.

In a representative profile the surface layer is
brown loam about 7 inches thick. The underlying
material to a depth of 26 inches is pale-brown loam,

-silt loam, and very fine sandy loam. Below this, to a

depth or 57 inches or more, it is light-gray, stratified
very fine sandy loam, silt loam, and loamy fine sand
that has distincet yellowish-brown mottles. The profile
is strongly alkaline.

Permeability is modevate. The soils range from
slightly saline to strongly saline. Effective rooting
depth is 57 inches or more. These soils are artificially
drained, and the water table is usually below a depth
of 5 feet.

These soils are used for irrigated crops and range.
The main irrigated crops are alfalfa, alfalfa seed,
barley, and silage corn.

Representative profile of Abraham loam, 1,000 feet
northwest of the Hinckley cemetery, sec. 7, T. 17 S,,
R. 8 W:

Ap—0 to 7 inches, brown (10YR 5/3) loam, dark grayish
brown (10YR 4/2) when moist; weak, fine, granu-
lar structure; hard, friable, slightly sticky and
slightly plastic; common fine and very fine roots;
common fine tubular pores; strongly calcareous;
strongly alkaline; clear, smooth boundary.

C1—7 to 15 inches, pale-brown (10YR 6/3) loam, dark
grayish brown (10YR 4/2) when moist; weak, fine,
granular structure; hard, friable, shghtly stlcky
and slightly plastic; common fine roots many fine
tubular pores; stlongly calcareous; stlongly alka-
line; abrupt, smooth boundary.

C2—15 to 18 inches, pale-brown (10YR 6/3) silt loam,
grayish brown (10YR 5/2) when moist; common,
fine, distinct, yellowish-brown (10YR 5/6) mottles;
weak, medium, subangular blocky structure; very
hard, friable, slightly sticky and slightly plastic;
very few fine roots; many fine tubular pores;
strongly calecareous; strongly alkaline; abrupt,
smooth boundary.

C3-—18 to 26 inches, pale-brown (10YR 6/3) very fine sandy
loam, grayish brown (10YR 5/2) when moist; few,
fine, distinet, yellowish-brown (10YR 5/6) mottles;
massive; slightly hard, very friable, nonsticky and
nonplastic; very few fine roots; common very fine
pores; strongly calcareous; strongly alkaline;
clear, smooth boundary

C4—26 to 29 mches light-gray (10YR 7/2) silt loam, gray-
ish brown (IOYR 5/2) when moist; common, fine,
distinct, yellowish-brown (10YR 5/6) mottles;
massive; hard, friable, slightly sticky and plastic;
few fine roots; few medium and fine tubular pores;
strongly calcareous; strongly alkaline; abrupt,
wavy boundary.
to 33 inches, light-gray (10YR 7/2) loamy fine
sand, grayish brown (10YR 5/2) when moist; few,
fine, distinct, yellowish-brown (10YR 5/6) mottles;
massive; loose, nonsticky and nonplastic; few fine
roots; few fine tubular pores; moderately calcar-
eous; strongly alkaline; clear, wavy boundary.

C6-—33 to 43 inches, light-gray (10YR 7/2) very fine sandy
loam, grayish brown (10YR 5/2) when moist; few,

C5—29



fine, distinct, yellowish-brown (10YR 5/6) mot-
tles; massive; soft, friable, nonsticky and slightly
plastic; few fine roots; many fine tubular pores;
strongly calcareous; strongly alkaline; gradual,
smooth boundary.

C7—43 to 57 inches, very pale brown (10YR 7/3) heavy
silt loam, grayish brown (10YR 5/2) when moist;
few, fine, distinct, yellowish-brown (10YR 5/6)
mottles; weak, medium and fine, blocky structure;
hard, friable, slightly sticky and plastic; few very
fine roots; few fine tubular pores; strongly calcar-
eous; strongly alkaline.

The Ap horizon has value of 5 to 7 when dry and 4 or 5
when moist and chroma of 2 or 3. It is loam or silty clay loam
and is 5 to 10 inches thick. The part of the C horizon be-
tween the depths of 10 and 40 inches has hue of 10YR and
2.5Y, value of 6 or 7 when dry and 4 or 5 when moist, and
chroma of 2 or 3. It is dominantly very fine sandy loam and
silt loam. Layers of heavy silt loam or loamy fine sand are
in places. The average clay content is less than 18 percent,
and less than 15 percent of the sand is coarser than very fine
sand. In places mottles are above a depth of 40 inches, but
there is little evidence of reduction or segregation of iron.

Ah—Abraham loam. This soil has the profile de-
scribed as representative of the series. Slopes range
from 0 to 1 percent. Runoff is slow. The hazard of
erosion is slight. Available water capacity is 8 to 9.5
inches to a depth of 5 feet. The amount of water
available to plants, however, is only 5 to 9 inches be-
cause of the salt concentration. This soil is slightly
saline or moderately saline.

Included with this soil in mapping are small areas
of Abraham silty clay loam and Abraham loam,
strongly saline. Also included is a soil that is similar to
this Abraham soil, but it is more than 15 percent sand
coarser than very fine sand. Areas of Anco silty clay
loam and Poganeab silty clay loam are also included.

This soil is used mainly for irrigated crops of
alfalfa, alfalfa seed, barley, and silage corn. Cap-
ability units IIw-27, irrigated, and VIIs-D8, nonirri-
gated; Desert Alkali Flats range site.

Ak—Abraham loam, strongly saline. This soil has a
profile similar to the one described as representative
of the series, but it is strongly saline. Slopes range
from 0 to 2 percent. Runoff is slow. The hazard of
erosion is slight. The available water capacity is 8 to
9.5 inches to a depth of 5 feet. The amount of water
available to plants, however, is only 2 to 3.5 inches
because of the salt concentration. This soil must be
leached of salt before cropping.

Included with this soil in mapping are small areas
of Penoyer silt loam, strongly saline; Abraham silty
clay loam, strongly saline; Anco silty clay loam,
strongly saline; Uffens silt loam; and Uvada silt loam.
Also included is a soil that is similar to this Abraham
soil, but it is more than 15 percent sand coarser than
very fine sand.

This soil is used for range, or it is idle. Native
vegetation is greasewood, shadscale, seepweed, salt-
grass, and halogeton. Capability units ITw-27, irrigated,
a.r%d VIIs-D8, nonirrigated; Desert Alkali Flats range
site.

Am—Abraham silty clay loam. This soil has a profile
similar to the one described as representative of the
series, but the surface layer is silty clay loam. Slopes
range from 0 to 1 percent. Runoff is slow. The hazard
of erosion is slight. The available water capacity is
8 to 9.5 inches for a 5-foot profile. The amount of
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water available to plants is only 5 to 8 inches, however,
because of the salt concentration. This soil is slightly
saline to moderately saline.

Included with this soil in mapping are small areas
of Abraham silty clay loam, strongly saline; Anco
silty clay loam; and Poganeab silty clay loam.

This soil is used mainly for irrigated crops of
alfalfa, alfalfa seed, barley, and silage corn. Capability
unit IIw-27, irrigated ; not assigned to a range site.

An—Abraham silty clay loam, strongly saline. This
soil has a profile similar to the one described as re-
presentative of the series, but the surface layer is
silty clay loam and the soil is strongly saline. Slopes
range from 0 to 1 percent. Runoff is slow. The hazard
of erosion is slight. The available water capacity is
8 to 9.5 inches for a 5-foot profile. The amount of
water available to plants, however, is only 2 to 3.5
inches because of the salt concentration, This soil must
be leached of salt before it can be cropped.

Included with this soil in mapping are small areas
of Anco silty clay loam, strongly saline; Abraham
silty clay loam; and Penoyer silt loam, strongly saline.

This soil is used for range, or it is idle. Native
vegetation is greasewood, shadscale, seepweed, salt-
grass, and halogeton. Capability units IIw-27, irri-
gated, and VIIs-D8, nonirrigated; Desert Alkali Flats
range site.

Alluvial Land

AO—AIlluvial land. Alluvial land is along river bot-
toms and on flood plains. It consists dominantly of
silty clay loam and silty clay materials that are
stratified with other materials ranging from silt
loam to sand. The materials vary greatly within a
short distance. They are strongly saline and very
strongly saline.

This land type has no value for crops. Vegetation is
sparse and consists mainly of greasewood and tamarisk.
Capability unit VIIIs-8, nonirrigated; not assigned to
a range site,

Alluvial Land, Wet

Ar—Alluvial land, wet. Alluvial land, wet, is on bot-
tom lands along the Sevier River and on flood plains
near the river. It consists dominantly of moderately
well drained and somewhat poorly drained silty clay
loam or silt loam that is stratified with silty clay or
sand. The materials vary greatly within a short dis-
tance. They are generally strongly saline. Some areas
are undulating. Included with this unit in mapping
are some steep banks.

Some areas of this land type are used for cattle
range. Vegetation is greasewood, saltgrass, and tam-
arisk. Capability unit VIIw-28, nonirrigated; Salt
Meadow range site.

Anco Series

The Anco series consists of somewhat poorly drained
soils. These soils formed in lake sediment and alluvium
on deltas and flood plains. Slopes range from 0 to 1
percent. Native vegetation is greasewood, shadscale,
saltbush, inkweed, and halogeton. Elevation ranges
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from 4,500 to 4,800 feet. Average annual precipitation
is 6 to 8 inches, and the average annual air temperature
is 49° to 52° F. The frost-free period is 115 to 120
days. These soils are associated with Abbott, Abraham,
and Poganeab soils.

In a representative profile the surface layer is light
brownish-gray silty clay loam about 7 inches thick.
The underlying material to a depth of 61 inches or
more is light brownish-gray and light-gray silty clay
loam that has strata of silty loam and loamy fine sand.
The profile is moderately alkaline.

Permeability is moderately slow. These soils are
slightly saline to strongly saline. Effective rooting
depth is 60 inches or more. These soils are artificially
drained, and the water table is usually below a depth
of 5 feet.

These soils are used for irrigated crops and range.

The main irrigated crops are alfalfa, alfalfa seed,

barley, and silage corn.

Representative profile of Anco silty clay loam, 4.5
miles east and 0.6 mile south of Deseret junction,
SWYNE1, of sec. 6, T. 18 S.,, R. 6 W.:

Ap—0 to 7 inches, light brownish-gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 5/2) when
moist; weak, coarse, platy structure that parts to
weak, fine, granular; hard, friable, slightly sticky
and slightly plastic; common medium and fine
roots; few fine tubular pores; strongly calcareous;
moderately alkaline; clear, smooth boundary.

C1—7 to 16 inches, light brownish-gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 4/2) when
moist; few, fine, faint, brown to dark-brown (10YR
4/3) mottles; weak, coarse, platy structure that
parts to weak, fine, blocky structure; hard, firm,
sticky and very plastic; common fine roots; few
fine tubular pores; strongly calcareous; moderately
alkaline; clear, smooth boundary.

C2—16 to 21 inches, light brownish-gray (10YR 6/2) heavy
silty clay loam, grayish brown (10YR 5/2) when
moist; few, fine, faint, brown to dark-brown (10YR
4/3) mottles; massive; hard, firm, very sticky and
very plastic; few fine roots; few fine tubular pores;
strongly calcareous; moderately alkaline; gradual,
smooth boundary,

C3—21 to 33 inches, light-gray (10YR 7/2) silt loam, gray-
ish brown (10YR 5/2) when moist; common, fine,
faint, brown to dark-brown (10YR 4/3) mottles;
massive; hard, friable, slightly sticky and slightly
plastic; few fine roots; few fine tubular pores;
strongly calcareous; moderately alkaline; smooth
boundary.

C4-—33 to 41 inches, light brownish-gray (2.5Y 6/2) loamy
fine sand, grayish brown (2.5Y 5/2) when moist;
common, medium, distinet, dark yellowish-brown
(I0YR 4/4) mottles; massive; soft, loose; few fine
roots; few fine interstitial pores; strongly calcare-
ous; moderately alkaline; abrupt, smooth bound-

ary.
C5—41 to 49 inches, light-gray (10YR 7/2) silty clay loam,
grayish brown (10YR 5/2) when moist; common,
medium, distinct, dark yellowish-brown (10YR 8/4)
mottles; massive; hard, firm, sticky and very plas-
tic; few fine roots; few fine tubular pores; strongly
calcareous; moderately alkaline; abrupt, smooth
boundary.
to 61 inches, light-gray (10YR 7/2) silt loam,
grayish brown (10YR 5/2) when moist; massive;
slightly hard, very friable, slightly sticky and
slightly plastic; few fine roots; few fine tubular
pores; strongly calcareous; moderately alkaline.

The Ap horizon has value of 6 or 7 when dry and 4 or 5
when moist, and chroma is 2. It is heavy silt loam and silty
clay loam, 6 to 9 inches thick. The C horizon is dominantly
silty clay loam and silt loam stratified with layers ranging
to fine sandy loam, sandy loam, and loamy fine sand. The

C6—49

average clay content above a depth of 40 inches is 27 to
35 percent. Chroma of 2 or less, or distinct or prominent
mottles are between depths of 20 and 40 inches. Faint
mottles are above a depth of 20 inches in places.

As—Anco silty clay loam. This soil has the profile
described as representative of the series. Slopes range
from 0 to 1 percent. Runoff is slow. The hazard of
erosion is slight. The available water capacity is about
10 to 11 inches for a 5-foot profile. The amount of
water available to plants, however, is only 2.5 to 8
inches because of the salt concentration. This soil is
slightly saline to moderately saline.

Included with this soil in mapping are small areas
of Abbott silty clay and Abraham silty clay loam.

This soil is used mainly for irrigated crops of
alfalfa, alfalfa seed, barley, and silage corn. Capability
unit ITw-27, irrigated; not assigned to a range site.

At—Anco silty clay loam, strongly saline. This soil
has a profile similar to the one described as represen-
tative of the series, but it is strongly saline. Slopes
range from 0 to 1 percent. Runoff is slow. The hazard
of erosion is slight. The available water capacity is
10 to 11 inches for a 5-foot profile. The amount of
water available to plants, however, is only 1.5 to 3.5
inches because of the salt concentration. This soil must
be leached of salt before it can be cropped.

Included with this soil in mapping are small areas
of Abbott silty clay and Abraham silty clay loam.

This soil is used for range, or it is idle. Native
vegetation is greasewood, shadscale, saltbrush, inkweed,
and halogeton. Capability units ITw-27, irrigated, and
VIIs-D8, nonirrigated; Desert Alkali Flats range site.

Av—Anco silty clay loam, sandy substratum. This soil
has a profile similar to the one described as represen-
tative of the series, but the substratum below a depth
of about 40 inches is loamy fine sand or sand. The
coarse-textured material below a depth of 40 inches
improves the drainability of the soil. Slopes range
from 0 to 1 percent. Runoff is slow. The hazard of
erosion is slight. The available water capacity is 7.5
to 9 inches for a 5-foot profile. The amount of water
available to plants, however, is only 5 to 85 inches
because of the salt concentration. This soil is slightly
saline to moderately saline.

Included with this soil in mapping are small areas of
Abbott silty clay, strongly saline, and Abraham loam,
strongly saline.

This soil is used for irrigated crops of alfalfa hay,
alfalfa seed, barley, and silage corn. Capability unit
ITw-27, irrigated ; not assigned to a range site.

Bluewing Series

The Bluewing series consists of somewhat exces-
sively drained soils. These soils formed in alluvium from
mixed igneous and sedimentary rocks on outwash fans
and high and intermediate lake terraces. Slopes range
from 3 to 10 percent. Native vegetation is shadscale,
bud sagebrush, Brigham tea, cheatgrass, Indian rice-
grass, galleta, winter fat, and annual forbs. Elevation
ranges from 4,750 to 5,050 feet. Average annual pre-
cipitation is 6 to 8 inches, and the average annual air
temperature is 49° to 52° F. The frost-free period is
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115 to 125 days. These soils are associated with Check-
ett and Hiko Springs soils.

In a representative profile the surface layer
is very pale brown very cobbly loam about 6 inches
thick. The underlying material extends to a depth of
60 inches or more. The upper 4 inches is very pale
brown gravelly silt loam? the lower 50 inches is light
yellowish-brown and very pale brown very gravelly
sand. The profile is strongly alkaline to very strongly
alkaline.

Permeability is rapid. Available water capacity is
about 2 to 3 inches for a 5-foot profile. The water
supplying capacity is 4 to 5 inches. Effective rooting
depth is 36 to 60 inches.

The areas of these soils are used for range.

Representative profile of Bluewing very cobbly loam,
3 to 10 percent slopes, eroded, approximately 2 miles
southwest of Cricket Mountain microwave tower,
NEY, of sec. 27, T. 20 S, R. 10 W.:

A1—0 to 6 inches, very pale-brown (10YR 7/3) very cobbly
loam, brown (L0YR 5/3) when moist; weak, fine,
granular structure; soft, friable, nonsticky and
nonplastic; common fine roots; common fine inter-
stitial pores; strongly calcareous; strongly alka-
line; clear, smooth boundary.

C1—6 to 10 inches, very pale-brown (10YR 8/4) gravelly
silt loam, pale brown (10YR 6/3) when moist;
weak, fine, granular structure; slightly hard, fri-
able, slightly sticky and slightly plastic; few fine
roots; common fine pores; strongly calcareous; very
strongly alkaline; clear, smooth boundary.

C2——10 to 20 inches, light yellowish-brown (10YR 6/4)
very gravelly sand, yellowish-brown (10YR 5/4)
when moist; single grained; loose; few fine roots;
few fine interstitial pores; strongly calcareous;
strongly alkaline; gradual, wavy boundary.

C3—29 to 60 inches, very pale-brown (10YR 7/4) very
gravelly sand, yellowish-brown (10YR 5/4) when
moist; single grained; loose; few fine roots; few
fine interstitial poves; strongly calcareous; mod-
erately alkaline.

Depth to bedrock is generally more than 60 inches. In
some areas, however, fractured bedrock is between depths of
40 and 60 inches. The Al horizon has value of 6 or 7 when
dry and chroma of 2 and 3. It is very cobbly loam or very
cobbly sandy loam that is 50 to 80 percent cobbles and gravel.
The C horizon has hue of 10YR or 7.5 YR, value of 6 to 8
when dry and 4 to 6 when moist, and chroma of 3 or 4. It is
dominantly very gravelly sand and very gravelly coarse
sand that is 50 to 80 percent gravel.

BLC2—Bluewing very cobbly loam, 3 to 10 percent
slopes, eraded. This soil is in the southwestern part of
the survey area, about 12 to 15 miles west of Clear Lake.
Runoff is medium. The hazard of erosion is moderate.
Shallow gullies are about every 200 to 400 feet.

Included with this soil in mapping are small areas
of Checkett very cobbly loam, 20 to 40 percent slopes;
Hiko Springs sandy loam, 3 to 10 percent slopes, eroded;;
rock outcrops; and Uvada silt loam.

This soil is used for range. Capability unit VIIe-D,
nonirrigated; Desert Gravelly Loam range site.

Cache Series

The Cache series consists of poorly drained soils.
These soils formed in lake sediment and alluvium on
deltas and flood plains. Slopes range from 0 to 1 per-
cent. Native vegetation is saltgrass and smotherweed.
Elevation ranges from 4,500 to 4,550 feet. Average
annual precipitation is 6 to 8 inches, and the average

annual air temperature is 49° to 52° F. The frost-free
period is 115 to 120 days. These soils are associated
with Yuba soils.

In a representative profile the surface layer is light-
gray silty clay loam about 5 inches thick. The underly-
ing material extends to a depth of 65 inches or more.
The upper 13 inches is light-gray silty clay loam;
the middle 19 inches is very pale brown and light-
gray silty clay; and the lower 28 inches is stratified
grayish-brown, light-gray, and white silty clay loam.
The profile is moderately alkaline to strongly alkaline.

Permeability is slow. The soils are very strongly
saline. The available water capacity is 10 to 11 inches
for a 5-foot profile. Effective rooting depth is 48 to 60
inches. Depth to the water table is 10 to 50 inches,
depending on the time of the year.

These soils are used for range and wildlife.

Representative profile of Cache silty clay loam, 7
miles west of Sugarville Church house on the west side
of Topas slough, SW1/, of sec. 6, T. 16 S., R. 8 W.:

Allsa—0 to 1 inch, light-gray (5Y 7/2) silt loam; light
olive brown (2.5Y 5/4) when moist; massive; soft,
friable, slightly sticky and slightly plastic; few fine
roots; common very fine tubular pores; moderately
calcareous; strongly alkaline; abrupt, wavy bound-

ary.

Al12sa—1 to 5 inches, light-gray (2.5Y 7/2) clay loam, dark
grayish-brown (2.5Y 5/2) when moist; weak, fine,
subangular blocky structure; slightly hard, friable,
slightly sticky and plastic; common fine and few
very fine roots; few fine and many very fine tubular
pores; common fine salt flecks; strongly calcareous;
strongly alkaline; clear, wavy boundary.

Clsa—>5 to 18 inches, light-gray (2.5Y 7/2) light silty clay
loam; light olive gray (5Y 6/2) when moist; com-
mon, fine and medium, distinct, olive (5Y 5/4)
mottles; moderate, fine, subangular blocky struec-
ture; hard, firm, sticky and plastic; common fine
and very fine roots; few fine and many very fine
tubular pores; thin lenses of very fine sandy loam
soil; strongly calcareous; moderately alkaline;
clear, wavy boundary.

C2sa—18 to 30 inches, very pale brown and pink (10YR
7/3 and T.5YR 7/3) light silty clay; brown
(10YR 5/3 and 7.5YR 5/8) when moist; common,
fine, prominent, greenish-gray (5GY 6/1) mottles
in and around root channels; moderate, fine, blocky
structure; very hard, firm, very sticky and very
plastic; few fine and very fine roots; few fine and
common very fine tubular pores; common fine salt
flecks; strongly calcareous; strongly alkaline; clear,
smooth boundary.

C3sa—30 to 34 inches, very pale brown (10YR 7/3) light
silty clay; brown (10YR 5/3) when moist; few,
fine, prominent, greenish-gray (5GY 6/1) mottles
in root channels; moderate, fine, blocky structure;
hard, firm, sticky and plastic; few very fine roots;
common very fine tubular pores; strongly calcare-
ous; moderately alkaline; abrupt, wavy boundary.

Cdgsa—34 to 37 inches, light-gray (5Y 8/1) light silty clay;
olive gray (bY 5/2) when moist; few, fine and
medium, distinct, brown (10YR 4/3) mottles; weak,
fine and medium, subangular blocky structure;
hard, firm, sticky and plastic; few very fine roots;
few fine and common very fine tubular pores;
strongly calcareous; moderately alkaline; abrupt,
smooth boundary.

Albgsa—37 to 40 inches, grayish-brown (2.5Y 5/1) heavy
silty clay loam; black (10YR 2/1) when moist; few,
fine and medium; distinet, olive (5Y 5/4) mottles;
weak, very fine, subangular blocky structure; hard,
firm, sticky and plastic; few very fine roots; com-
mon very fine tubular pores; moderately calcareous;
moderately alkaline; clear, wavy boundary.

C5g—40 to 48 inches, light-gray (5Y 7/1) heavy silty clay
loam, gray (5Y 6/1) when moist; few, fine, dis-
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tinet, pale-olive (5Y 6/4) and yellowish-brown
(10YR 5/6) mottles; moderate, fine, blocky struc-
ture; very hard, firm, very sticky and very plastic;
few very fine roots; few fine and common very fine
tubular pores; strongly calcareous; moderately al-
kaline; clear, irregular boundary.

C6g—48 to 57 inches, white (5Y 8/1) silty clay loam; light
olive gray (5Y 6/2) when moist; massive; hard,
friable, sticky and plastic; few very fine roots; few
fine and common very fine tubular pores; 5 to 10
percent is small shells; very strongly calcareous;
moderately alkaline; clear, wavy boundary.

CT7g—>57 to 65 inches, light-gray (5Y 7/1) heavy silty clay
loam; light olive gray (5Y 6/2) when moist; weak,
fine and very fine, subangular blocky structure;
very hard, firm, sticky and plastic; few very fine
roots; common very fine tubular pores; strongly
calcareous; moderately alkaline.

Horizons of salt accumulation are above a depth of 40
inches. The A1 horizon has value of 7 or 8 when dry and 5 or
6 when moist, and chroma is 2 to 4. It is silty clay loam 5 to
11 inches thick. The C horizon has hue of 7.5YR to 5Y, value
of 7 or 8 when dry and 5 to 7 when moist, and chroma of 1
to 8. It is light silty clay loam to silty clay that has common,
fine and medium, distinct and prominent mottles. The clay
content averages 35 to 45 percent.

CA—Cache silty clay loam. This soil is in the Clear
Lake area. Slopes range from 0 to 1 percent, Runoff
is very slow or ponded. The hazard of erosion is slight.

Included with this soil in mapping are small areas
of Yuba silty clay loam. )

This soil is used for range and wildlife. Capability
unit VIIw-28, nonirrigated ; Salt Meadow range site.

Checkett Series

The Checkett series consists of excessively drained
soils. These soils formed in residuum from igneous and
sedimentary rocks on ridgetops and mountain slopes.
Slopes range from 20 to 40 percent. Native vegetation
is big sagebrush, Indian ricegrass, galleta, shadscale,
horsebrush, and squirreltail. Elevation ranges from
5,300 to 6,000 feet. Average annual precipitation is 7
to 9 inches, and average annual air temperature is 48°
to 51° F. The frost-free period is 115 to 120 days.
These soils are associated with Bluewing and Hiko
Springs soils.

In a representative profile the surface layer is pale-
brown very cobbly loam about 2 inches thick. The
subsoil is brown very cobbly clay loam about 14 inches
thick. It is underlain by pinkish-gray very cobbly
loam about 3 inches thick. Fractured quartzite bed-
rock is at a depth of about 19 inches. The profile is
moderately alkaline to strongly alkaline.

Permeability is moderately rapid. Available water
capacity is 1 to 2 inches. Water supplying capacity is
3 to 4 inches. Effective rooting depth is 14 to 19 inches.

These soils are used for range. ’

Representative profile of Checkett very cobbly loam,
20 to 40 percent slopes, in an area of Checkett-Rock
land association, 2 miles south and one-half mile east of
microwave tower, on west slope of ridge, SE, of sec.
31, T.20 S, R. 9 W.:

Al1—0 to 2 inches, pale-brown (10YR 6/3) very cobbly
loam, dark grayish brown (10YR 4/2) when moist;
very thin, platy structure; soft, friable, slightly
sticky and slightly plastic; few fine roots; common
fine vesicular pores; moderately calcareous; mod-
erately alkaline; clear, smooth boundary.

B1-—2 to 6 inches, brown (10YR 5/3) very cobbly light clay
loam, brown (7.5YR 4/2) when moist; weak, fine,

subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few fine and medium
roots; few fine tubular pores; common thin clay
films as bridges; moderately calcareous; lime is
veined; moderately alkaline; gradual, smooth
boundary.

B2t—6 to 16 inches, brown (7.5YR 5/3) very cobbly clay
loam, reddish brown (5YR 4/4) when moist; mod-
erate, fine, blocky structure; very hard, firm,
sticky and plastic; few fine roots; few fine pores;
common thin clay films; moderately calcareous;
moderately alkaline; gradual, wavy boundary.

C—16 to 19 inches, pinkish-gray (7.5YR 7/2) very cobbly
light loam, brown (7.5YR 5/8) when moist; weak,
fine, subangular blocky structure; soft, friable,
slightly sticky and slightly plastic; few fine and
very fine roots; moderately calcareous; strongly al-
kaline,.

R—19 inches, fractured quartzite bedrock.

The solum is 14 to 19 inches thick. The Al horizon is 2
to 4 inches thick. It is 70 to 80 percent cobbles. The B2t hori-
zon has value of 5 or 6 when dry and 4 or 5 when moist. It
ranges from very cobbly light clay loam to very cobbly clay
loam in texture, The B2t horizon is 50 to 60 percent cobbles.
It is 8 to 10 inches thick.

CR—Checkett-Rock land association. This associa-
tion is in the Cricket Mountain range in the southwest
part of the survey area. It consists of about 50 percent
Checkett very cobbly loam, 20 to 40 percent slopes, and
50 percent Rock land. Runoff is rapid. The hazard of
erosion is severe.

Included with this association in mapping are small
areas of Bluewing very cobbly loam, 3 to 10 percent
s%opes, and Hiko Springs sandy loam, 3 to 10 percent
slopes.

This soil is used for range. Capability unit VIIs-S,
nonirrigated; Semidesert Stony Hills range site.

Curdli Series

The Curdli series consists of well-drained soils.
These soils formed in lake sediment on deltas. Slopes
range from 0 to 1 percent. Native vegetation is shad-
scale, bud sagebrush, winter fat, seepweed, and haloge-
ton. Elevation ranges from 4,550 to 4,700 feet. Average
annual precipitation is 6 to 8 inches, and the average
annual soil temperature is 49° to 52° F. The frost-free
period is 115 to 120 days. These soils are associated with
Goshute, Uvada, and Yenrab soils.

In a representative profile the surface layer is white
loam about 4 inches thick. The underlying material ex-
tends to a depth of 60 inches or more. The upper 10
inches is very pale brown loam; the lower 46 inches is
white silt loam. The profile is strongly alkaline.

Permeability is moderate. The soils are strongly
saline. The available water capacity is 10 to 11 inches
for a 5-foot profile. The amount of water available to
plants is only about 1.5 to 3.0 inches because of the
salt concentration. Effective rooting depth is 60 inches
or more. .

These soils are used for range.

Representative profile of Curdli loam, approximately
19 miles southwest of Hinkley and one-half mile south
%%; U.S. Highway 50-6, NE1, of sec. 4, T. 19 S., R. 10

Al—0 to 4 inches, white (10YR 8/2) loam, pale brown
(10YR 6/3) when moist; weak, thin, platy struc-
ture that parts to weak, fine, granular structure;

soft, friable, nonsticky and nonplastic; few fine
roots; common fine vesicular pores; very strongly
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calcareous; strongly alkaline; clear, smooth bound-

ary.

Clca—4 to 14 inches, very pale brown (10YR 8/3) loam;
very pale brown (10YR 7/3) when moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; common fine and few medium roots; com-
mon fine and few medium tubular pores; very
strongly calcareous; strongly alkaline; clear,
smooth boundary.

C2ca—14 to 24 inches, white (10YR 8/1) heavy silt loam,
very pale brown (10YR 7/3) when moist; moder-
ate, thick, platy structure; very hard, friable,
slightly sticky and plastic; few fine roots; few fine
pores; very strongly calcareous; strongly alkaline;
clear, smooth boundary.

C3ca~24 to 60 inches, white (10YR 8/1) heavy silt loam,
white (10YR 8/2) when moist; massive; very hard,
friable, slightly sticky and plastic; few fine roots;
few fine pores; very strongly calcareous; strongly
alkaline.

Hue throughout the profile is dominantly 10YR, but it
ranges to 2.5Y. The A1l horizon has value of 7 or § when dry
and 6 or 7 when moist, and chroma of 2 and 3. It is domi-
nantly loam but ranges to silt loam and is 3 to 5 inches
thick. The C horizon has value of 6 to 8 when dry and 5 to
8 when moist, and chroma of 1 to 3. It is dominantly silt
loam but ranges to loam or sandy loam. The clay content
averages 18 to 27 percent. The calcium carbonate content
ranges from 40 to 55 percent.

CU—Curdli loam. This soil is in the southern half of
the survey area. Slopes range from 0 to 1 percent. Run-
off is slow. The hazard of erosion is slight.

Included with this soil in mapping are small areas
of Goshute gravelly silt loam and Uvada silt loam.

This soil is used for range. Capability unit VIIe-D,
nonirrigated; Desert Silt Flats range site.

Deseret Series

The Deseret series consists of somewhat poorly
drained soils. These soils formed in lake sediment and
alluvium on lake terraces and flood plains. Slopes range
from 0 to 1 percent. Native vegetation is greasewood,
saltgrass, smotherweed, rubber rabbitbrush, and
western wheatgrass. Elevation ranges from 4,650 to
4,700 feet. Average annual precipitation is 8 to 10
inches, and the average annual air temperature is 49°
to 52° F. The frost-free period is 115 to 120 days.
These soils are associated with Kanosh and Kessler
soils.

In a representative profile the surface layer is light
brownish-gray silt loam about 4 inches thick. The
underlying material extends to a depth of 60 inches or
more. The upper 5 inches is light brownish-gray silty
clay loam and the lower 51 inches is stratified very
pale brown silty clay loam, silt loam, and loam. The
profile is moderately alkaline to strongly alkaline. Gyp-
sum is below a depth of about 10 to 15 inches.

Permeability is moderately slow. The soils are slightly
saline to moderately saline. The available water capac-
ity is 10 to 11 inches for a 5-foot profile. The water
supplying capacity is about 5 to 6 inches. Effective
rooting depth is 36 to 60 inches. In some years the
depth to the water table is as little as 48 inches, but it is
generally more than 60 inches.

These soils are used for range and irrigated crops.
The main irrigated crops are alfalfa, small grain, and
silage corn.

Representative profile of Deseret silt loam, 2 miles

north of Pavant, 1,050 feet west and 600 feet north of
the southwest corner of sec. 16, T. 20 S., R. 5 W.:

A1—0 to 4 inches, light brownish-gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) when moist;
weak, thin, platy structure; soft, friable, slightly
sticky and slightly plastic; common fine and very
fine roots; common fine and very fine vesicular
pores; moderately calcareous; strongly alkaline;
clear, smooth boundary.

C1—4 to 9 inches, light brownish-gray (10YR 6/2) light
silty clay loam, grayish brown (10YR 5/2) when
moist; weak, medium, subangular blocky struc-
ture; hard, firm, sticky and plastic; common fine
and few medium roots; common fine and few me-
dium pores; moderately calcareous; strongly alka-
line; gradual wavy boundary.

C2—9 to 15 inches, very pale-brown (10YR 6/3) heavy silt
loam, brown (10YR 5/3) when moist; weak, me-
dium, subangular blocky structure; slightly hard,
friable, sticky and plastic; common fine and few
medium roots; few fine and very fine pores; few
salt and gypsum flecks; strongly calcareous;
strongly alkaline; gradual, smooth boundary.

C3ecs—15 to 25 inches, white (10YR 8/2) light sif’ty clay
loam, brown (10YR 5/3) when moist; massive;
hard, firm, sticky and plastic; few fine and medium
roots; common fine and few medium pores; many
gypsum flecks; strongly calcareous; moderately al-
kaline; gradual, wavy boundary.

C4cs—25 to 38 inches, very pale brown (10YR 8/3) light
loam, pale brown (10YR 6/3) when moist, mas-
sive; very friable, nonsticky and nonplastic; few
fine roots; common fine and few medium pores;
many gypsum flecks; strongly calcareous; moder-
ately alkaline; abrupt, wavy boundary.

C5—38 to 58 inches, very pale brown (10YR 8/3) light
silty clay loam, pale brown (10YR 6/3) when
moist; common, fine, distinct, strong-brown (7.5YR
5/6) mottles; massive; few fine and medium roots;
few fine and very fine tubular pores; many gypsum
flecks; strongly calcareous; moderately alkaline.

The A1l horizon has value of 3 or 4 when moist and
chroma of 2 and 8. It is 3 to 6 inches thick. The C horizon
has hue of 10YR and 7.5YR. It is light silty clay loam to
sandy loam, but it averages 20 to 35 percent clay and less
than 15 percent sand coarser than very fine sand. Horizons
of gypsum accumulation are between depths of 10 and 40
inches. Mottles are above a depth of 40 inches.

De—Deseret silt loam. This soil is in the southeastern
part of the survey area near Pavant. Slopes range from
0 to 1 percent. Runoff is slow. The hazard of erosion is
slight. ) ) )

Included with this soil in mapping are small areas
of Kessler loam, 1 to 5 percent slopes.

This soil is used for irrigated crops and for range.
Capability units Ilc-2, irrigated, and VIIs-S8, nonir-
rigated; Semidesert Alkali Flats range site.

Drum Series

The Drum series consists of moderately well drained
soils. These soils formed in lake sediment and alluvium
on deltas and flood plains. Slopes range from 0 to 2
percent. Native vegetation is saltgrass, shadscale,
greasewood, seepwood, alkali sacaton, and rubber
rabbitbrush. Elevation ranges from 4,600 to 4,700 feet.
Average annual precipitation is 6 to 8 inches, and the
average annual air temperature 49° to 52° F., The
frost-free period is 115 to 120 days. These soils are
associated with Abbott, Yenrab, and Yuba soils.

In a representative profile the surface layer is light-
gray loam about 6 inches thick. The underlying mate-
rial extends to a depth of 60 inches or more. The upper
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5 inches is very pale brown loam, and the lower 49
inches is very pale brown silty clay loam. The profile
is moderately alkaline to strongly alkaline.

Permeability is moderately slow. The soils are
strongly saline. The available water capacity is 10 to
11 inches for a 5-foot profile, The amount of water
available to plants is only about 1.5 to 3.5 inches be-
cause of the salt concentration.

These soils are used for range.

Representative profile of Drum loam, 4 miles north-
west of Pavant, SW1/NE1/ of sec. 1, T.20 S., R. 6 W.:

A1—0 to 6 inches, light-gray (10YR 7/2) loam, dark brown
(10YR 4/3) when moist; moderate, thick, platy
structure; soft, friable, slightly sticky and slightly
plastic; common fine and very fine and few large
roots; many fine and very fine vesicular pores;
moderately calcareous; strongly alkaline; abrupt,
smooth boundary.

Clca—6 to 11 inches, very pale brown (10YR 8/3) heavy
loam, yellowish brown (10YR 4/4) when moist;
weak, thin, platy structure; slightly hard, friable,
slightly sticky and slightly plastic; common fine
and very fine and few medium roots; many fine
and very fine tubular pores and interstitial pores;
strongly calcareous; moderately alkaline; abrupt,
smooth boundary.

C2ca—11 to 20 inches, very pale brown (10YR 8/3) light
silty clay loam, brown (10YR 5/3) when moist;
massive; hard, friable, slightly sticky and slightly
plastic; few fine and very fine roots; many fine and
very fine tubular pores; very strongly calcareous;
strongly alkaline; gradual, wavy boundary.

C3—20 to 29 inches, very pale brown (10YR 7/3) light
silty clay loam, pale brown (10YR 6/3) when
moist; massive; hard, firm, sticky and plastic; few
fine and very fine roots; few fine tubular pores;
strongly calcareous; strongly alkaline; clear,
smooth boundary.

C4—29 to 60 inches, light-gray (10YR 7/2) silty clay loam,
pale brown (10YR 6/2) when moist; few fine, dis-
tinet, yellowish-brown (10YR 5/6) mottles; mas-
sive; very hard, firm, sticky and plastic; few fine
roots; few very fine tubular pores; strongly cal-
careous; strongly alkaline.

Depth to a horizon of strong lime accumulation ranges
from 6 to 20 inches. The A1l horizon has hue of 10YR and
2.5Y, value of 6 or 7 when dry and 3 or 4 when moist, and
chroma of 1 to 3. It is 4 to 6 inches thick. The Cca horizon
has hue of 10YR and 2.5Y and value of 4 to 7 when moist.
Chroma is 1 to 4 but is dominantly 2 and 3. This horizon is
heavy loam or light silty clay loam. The clay content aver-
ages 27 to 35 percent above a depth of 40 inches.

DU—Drum loam. This soil is in the northwestern
and southeastern parts of the survey area. Slopes range
from 0 to 2 percent. Runoff is slow. The hazard of
erosion is slight.

Included with this soil in mapping are small areas
of Abbott silty clay, strongly saline; Saltair silt loam;
and Yenrab fine sand, undulating.

The soil is used for range. Capability units ITw-27,
irrigated, and VIIs-D8, nonirrigated; Desert Flats
range site.

Duggins Series

The Duggins series consists of well-drained soils.
These soils formed in lake sediment and alluvium on
deltas and flood plains. Slopes range from 0 to 1 per-
cent. Native vegetation is big sagebrush, rubber rabbit-
brush, Indian ricegrass, squirreltail and cheatgrass.
Elevation ranges from 4,600 to 4,700 feet. Average
annual precipitation is 9 to 11 inches, and the average

annual air temperature is 51° to 54° F. The frost-free
period is 120 to 125 days. These soils are associated
with Musinia and Woodrow soils. o
In a representative profile the surface layer is light-
gray silty clay about 5 inches thick. The underlying
material is light-gray light silty clay to a depth of 60
inches or more. The profile is strongly alkaline. )
Permeability is slow. The available water capacity
is 10 to 11 inches for a 5-foot profile. Effective rooting
depth is 60 inches or more. ) )
These soils are used for irrigated crops. The main
irrigated crops include alfalfa and small grain.
Representative profile of Duggins silty clay, 214
miles west and 14 mile north of the southeast corner of
the survey area, sec. 31, T. 20 S,, R. 5 W.:

Al1—0 to 5 inches, light-gray (10YR 7/2) silty clay, light
brownish gray (10YR 6/2) when moist; weak, fine,
granular structure; hard, firm, sticky and plastic;
common fine roots; few fine pores; strongly cal-
careous; strongly alkaline; clear, smooth boundary.

C—5 to 60 inches, light-gray (10YR 7/2) light silty clay;
light brownish gray (10YR 6/2) when moist; mas-
sive; very hard, firm, sticky and plastic; few fine
and medium roots; few fine pores; strongly cal-
careous; some lime flecks; strongly alkaline.

The A1l horizon has value of 6 or 7 when dry and 5 or 6
when moist, and chroma of 2 or 3. It is 4 to 9 inches thick.
The C horizon has hue of 10YR or 2.5Y, value of 6 or 7
when dry and 5 or 6 when moist, and chroma of 2 or 3. It
is light silty clay or heavy silty clay loam. Thin layers of
sandy loam are in places,

Dv—Duggins silty eclay. This soil is in the south-
eastern part of the survey area, west of Pavant. Runoff
is low. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Woodrow silty clay loam. .

These soils are used for irrigated crops. Czlpglblllty
unit I11s-25, irrigated ; not assigned to a range site.

Dune Land

DW—Dune land. This miscellaneous land type con-
sists mainly of dunes of clay and sandy clay. The dunes
range from 1 to 10 feet in height. Blown-out areas are
between the dunes. There is an extremely small amount
of seepweed and greasewood vegetation. These dunes
are partly active. They are along the northeastern
shoreline of the Sevier Lake bed and near the mouth
of the Sevier River channel.

This land type is not suitable for farming. Capability
unit VIIIs-5, nonirrigated; not assigned to a range
site,

Escalante Series

The Escalante series consists of well-drained soils.
These soils formed in lake sediment and alluvium on
lake terraces and alluvial fans. Slopes range from 1 to
5 percent. Native vegetation is big sagebrush, grease-
wood, yellowbrush, and halogeton. Elevation ranges
from 4,650 to 4,800 feet. Average annual precipitation
is 8 to 10 inches, and the average annual air tempera-
ture is 49° to 52° F. The frost-free period is 115 to 125
days. These soils are associated with Kessler and Yen-
rab soils.

In a representative profile the surface layer is light
brownish-gray sandy loam about 4 inches thick. The
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underlying material extends to a depth of 60 inches
or more. The upper 25 inches is light brownish-gray
sandy loam. The profile is moderately alkaline to a very
strongly alkaline.

Permeability is moderately rapid. The available wa-
ter capacity is 6.0 to 7.5 inches for a 5-foot profile. The
water supplying capacity is 5.0 to 6.0 inches. Effective
rooting depth is 48 to 60 inches.

These soils are used for range.

Representative profile of Escalante sandy loam, 1 to
5 percent slopes, 2 miles west of Pavant, SE1j of the
NE1 of sec. 30, T.20 S.,, R. 5 W.:

A1—0 to 4 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) when moist;
weak, thin, platy structure; soft, very friable, non-
sticky and nonplastic; few fine roots; few fine tu-
bular pores and vesicular pores; moderately cal-
careous; moderately alkaline; abrupt, smooth
boundary.

C1—4 to 29 inches, light brownish-gray (10YR 6/2) sandy
loam, dark brown (10YR 4/3) when moist; mas-
sive; soft, very friable, nonsticky and nonplastic;
many fine and medium and few large roots; com-
mon fine and medium tubular pores; moderately
calcareous; strongly alkaline; abrupt, wavy bound-

ary.

C2ca—29 to 41 inches, white (10YR 8/1) light loam, light
brownish gray (10YR 6/2) when moist; massive;
weakly lime-cemented; hard, friable, slightly sticky
and slightly plastic; few fine roots; few fine pores;
strongly calcareous; very strongly alkaline: clear,
wavy boundary.

C3—41 to 49 inches, white (10YR 8/2) sandy loam, grayish
brown (10YR 5/2) when moist; massive; soft,
very friable, nonsticky and nonplastic; few fine
roots; few fine pores; strongly calcareous; strongly
alkaline; clear, wavy boundary.

C4—49 to 60 inches, white (10YR 8/1) silt loam, light
brownish gray (10YR 6/2) when moist; massive;
weakly lime-cemented; friable, slightly sticky and
slightly plastic; few fine roots; few fine pores;
strongly calcareous; moderately alkaline.

The A1 horizon has value of 3 or 4 when moist and chroma
of 2 or 3. It is 4 to 8 inches thick. In some places below a
depth of 40 inches hue is 2.5Y, and texture ranges from
sandy loam to light silty clay loam.

ESB-—Escalante sandy loam, 1 to 5 percent slopes.
This soil is in the southeastern part of the survey area,
between Pavant and Sugarloaf Butte. It has the profile
described as representative of the series. Runoff is
slow. The hazard of water erosion is slight. The hazard
of soil blowing is moderate.

Included with this soil in mapping are small areas
of Kessler loam, 1 to 5 percent slopes, and Yenrab fine
sand, undulating.

This soil is used for range. Capability unit VIle-S,
nonirrigated; Semidesert Limy Loam range site.

EYC—Escalante-Yenrab complex, undulating. This
complex consists of about 60 percent Escalante sandy
loam, 1 to 5 percent slopes, and about 40 percent Yenrab
fine sand, high rainfall, undulating. These soils are
intermingled, but the Escalante soil is generally on the
more uniform slopes and the Yenrab soil is on the
undulating slopes as dunes. Each soil has a profile
similar to the one described as representative of its
respective series, but the Yenrab soil is moderately
alkaline. Runoff is slow. The hazard of water erosion
is slight to moderate. The hazard of soil blowing is
moderate to high.

These soils are used as range. Both soils in capability

unit VIIs—S, nonirrigated. Escalante soil in Semidesert
Limy Loam range site; Yenrab soil in Semidesert Sand
range site.

Goshute Series

The Goshute series consists of well-drained soils.
These soils formed in lake sediment on beach bars
and lake terraces. Slope range from 0 to 2 percent.
Native vegetation is shadscale, inkweed, kochia, bud
sagebrush, greasewood, galleta, Indian ricegrass, and
alkali sacaton. Elevation ranges from 4,550 to 4,750
feet. Average annual precipitation is 6 to 8 inches, and
the average annual air temperature is 49° to 52° F.
The frost-free period is 115 to 120 days. These soils are
associated with Curdli, Toddler, and Uvada soils.

In a representative profile the surface layer is light-
gray gravelly silt loam about 2 inches thick. The sub-
soil is pale-brown, very strongly alkaline silty clay
loam about 8 inches thick. The underlying material
extends to a depth of more than 60 inches. The upper
7 inches is pale-brown silty clay loam; and the lower
43 inches is fine gravel. The profile is moderately
alkaline to very strongly alkaline.

Permeability is moderately slow. The soils are
strongly saline to very moderately saline. The available
water capacity is 3.0 to 4.0 inches for a 5-foot profile.
The amount of water available to plants, however, is
only about 1.5 to 3.0 inches because of the salt concen-
tration. Effective rooting depth is about 18 to 36 inches.

These soils are used for range.

Representative profile of Goshute gravelly silt loam,
approximately 20 miles southwest of Hinckley on U.S.
Highway 50-6 and 5 miles south of the highway, SW14,
of sec. 32, T. 19 S., R. 10 W.:

A2—0 to 2 inches, light-gray (10YR 7/2) gravelly silt loam,
brown (10YR 5/3) when moist; weak, thin, platy
structure; soft, friable, slightly sticky and slightly
plastic; few fine roots; common fine and medium
vesicular pores; strongly calcareous; strongly al-
kaline; clear, smooth boundary.

B21t—2 to 4 inches, pale-brown (10YR 6/3) light silty clay
loam, brown (10YR 5/3) when moist; weak, fine,
granular structure; slightly hard, firm, sticky and
plastic; few medium and fine roots; few fine tubu-
lar pores; moderate, continuous, clay films on ped
faces; strongly calcareous; strongly alkaline; clear,
smooth boundary.

B2t-—4 to 10 inches, pale-brown (10YR 6/3) heavy silty clay
loam, brown (10YR 5/3) when moist; moderate,
medium, columnar structure that parts to mod-
erate, medium, subangular blocky; hard, firm,
sticky and plastic; few fine roots; few fine pores;
moderate, continuous, clay films on ped faces;
strongly calcareous; very strongly alkaline; clear,
smooth boundary.

C1—10 to 17 inches, very pale-brown (10YR 7/3) light
silty clay loam, pale brown (10YR 6/3) when moist;
massive; hard, friable, sticky and plastic; few
fine roots; few fine pores; many salt veins; strongly
calcareous; moderately alkaline; clear, wavy
boundary.

I1IC2—17 to 60 inches, pale-brown (10YR 6/3) fine gravel,
brown (10YR 5/3) when moist; single grained;
loose, moderately calcareous; moderately alkaline.

The A2 horizon is dominantly gravelly silt loam but
ranges to loam and silt loam. Tt is 2 to 3 inches thick. The
Bt horizon has value of 6 or 7 when dry, and chroma of 2 to
4, It is silty clay to heavy silty clay loam that averages 35
to 50 percent clay and is 8 to 16 inches thick. The lower
part of the C horizon is fine gravel; 60 to 80 percent of the
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fra%ments are pebbles less than 1 inch in diameter or are
sand.

GO—Goshute gravelly silt loam. This soil has slopes
that range from 0 to 2 percent. Runoff is medium. The
hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Uvada silt loam and Yenrab fine sand, undulating.

This soil is used for range. Capability unit VIIs-Dg,
nonirrigated; Desert Alkali Bench range site.

Hiko Springs Series

The Hiko Springs series consists of well-drained
soils. These soils formed in lake sediment and alluvium
on lake terraces and alluvial fans. Slopes range from
3 to 10 percent. Native vegetation is shadscale, bud
sagebrush, galleta, squirreltail, Indian ricegrass,
horsebrush, and alkali sacaton. Elevation ranges 4,550
to 5,000 feet. Average annual precipitation is 6 to 8
inches, and the average air temperature is 49° to 52°
F. The frost-free period is 115 to 120 days. These soils
are associated with Bluewing and Checkett soils.

In a representative profile the surface layer is pale-
brown sandy loam about 14 inches thick. The under-
lying material extends to a depth of 60 inches or more.
The upper 6 inches is pale-brown gravelly sandy loam,
the next 5 inches is light yellowish-brown gravelly
coarse sand, the next 8 inches is very pale brown sandy
clay loam, and the lower 27 inches is reddish-yellow
gravelly clay loam. This profile is strongly alkaline to
very strongly alkaline.

Permeability is moderate. The available water capac-
ity is 6.0 to 7.0 inches for a 5-foot profile. The water
supplying capacity is 4 to 5 inches. Effective rooting
depth is 36 to 60 inches.

These soils are used for range.

Representative profile of Hiko Springs sandy loam,
3 to 10 percent slopes, eroded, 4 miles south of Clear
Lake rail station and 8.5 miles west of State Highway
257, NE14, sec. 23, T. 20 S.,, R. 9 W.:

Al—0 to 4 inches, pale-brown (10YR 6/3) sandy loam,
brown (10YR 5/3) when moist; weak, fine, gran-
ular structure; soft, friable, nonsticky and non-
plastic; few fine roots; few fine tubular pores;
moderately calcareous; strongly alkaline; clear,
smooth boundary.

C1—4 to 14 inches, pale-brown (10YR 6/3) sandy loam,
yellowish brown (10YR 5/4) when moist; weak,
fine, subangular blocky structure; soft, very fri-
able, nonsticky and nonplastic; few fine and very
fine roots; few fine tubular pores; moderately cal-
careous; strongly alkaline; clear, smooth boundary.

C2ca—14 to 20 inches, very pale brown (10YR 7/3) grav-
elly sandy loam, pale brown (10YR 6/3) when
moist; massive; soft, friable, nonsticky and non-
plastic; few fine roots; common fine tubular pores;
30 percent gravel and cobbles; moderately calcare-
ous, carbonate accumulation as thin coating on bot-
toms of rock fragments; strongly alkaline; clear,
wavy boundary.

C3ca—20 to 25 inches, light yellowish-brown (10YR 6/4)
gravelly coarse sand, yellowish-brown (10YR 5/4)
when moist; single grained; loose; few fine roots;
35 percent gravel; moderately calcareous; lime
coatings on gravel; strongly alkaline; gradual,
wavy boundary.

Cd4ca—25 to 33 inches, very pale brown (10YR 8/3) sandy
clay loam, pale brown (10YR 6/3) when moist;
massive; slightly hard, friable, slightly sticky and
slightly plastic; few very fine roots; few fine tubu-
lar pores; strongly calcareous; carbonate accumu-

lation as veins and splotches; strongly
alkaline; gradual, wavy boundary.

C5—33 to 60 inches, reddish-yellow (7.5YR 6/6) gravelly
light clay loam, brown (7.5YR 5/4) when moist;
massive; slightly hard, firm, sticky and plastic;
30 percent gravel and cobbles; moderately calcare-
ous; very strongly alkaline.

The profile is more than 60 inches thick. The A hori-
zon has value of 6 or 7 when dry and 4 or 5 when moist,
and chroma of 2 to 4. In places the Al horizon is as much
as 40 percent gravel. The C horizon has value of 6 to 8 when
dry and 4 to 7 when moist, and chroma is 2 to 4 but ranges
to 6. The average clay content is less than 18 percent. More
than 15 percent of the sand is coarser than very fine sand.
The average gravel and cobble content averages less than
35 percent.

HKC2—Hiko Springs sandy loam, 3 to 10 percent
slopes, eroded. This soil is cut by shallow gullies every
50 to 200 feet and by deep gullies, 8 to 10 feet deep,
every 200 to 400 feet. Runoff is medium. The hazard
of erosion is moderate. i

Included with this soil in mapping are small areas
of Bluewing very cobbly loam, 3 to 10 percent slopes,
eroded, and Uvada silt loam. ]

This soil is used for range. Capability unit Vile-D,
nonirrigated ; Desert Gravelly Loam range site.

very

Hiko Springs Variant

The Hiko Springs variant consists of well-drained
soils. These soils formed in alluvium on alluvial fans.
Slopes range from 3 to 10 percent. Native vegetation
is shadscale, horsebrush, winter fat, galleta, squirrel-
tail, yellowbrush, and black sagebrush. Elevation
ranges from 4,700 to 5,300 feet. Average annual pre-
cipitation is 6 to 8 inches, and the average annual air
temperature is 49° to 52° F. The frost-free period is
115 to 125 days. These soils are associated with Check-
ett and Hiko Springs soils.

In a representative profile the surface layer is very
pale brown very gravelly loam about 4 inches thick.
The underlying material extends to a depth of 29 inches.
The upper part is pale-brown very cobbly loam 11
inches thick, and the lower part is white cobbly sandy
loam 14 inches thick. An indurated, lime-cemented
hardpan is at a depth of 29 inches. The profile is
strongly alkaline.

Permeability is moderately rapid above the hardpan.
The soils are slightly saline to moderately saline. The
available water capacity is 1.5 to 2.0 inches above the
hardpan. The water supplying capacity is about 2 to 4
inches. Effective rooting depth is 22 to 30 inches.

These soils are used for range.

Representative profile of Hiko Springs very gravelly
loam, hardpan variant, 3 to 10 percent slopes, 1 mile
south of the microwave station in the Crickett Moun-
tains, NE1/, of see. 30, T. 20 8., R. 9 W.:

A1-—0 to 4 inches, very pale brown (10YR 7/3) very grav-
elly loam, brown (10YR 5/3) when moist; weak,
thin, platy structure; slightly hard, friable, non-
sticky and slightly plastic; few fine roots; few fine
pores; 50 to 60 percent gravel; strongly calcareous;
strongly alkaline; clear, smooth boundary.

Clea—4 to 15 inches, pale-brown (10YR 6/3) very cobbly
loam, brown (10YR 5/3) when moist; weak, fine,
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine and
medium roots; few fine pores; 50 to 60 percent
cobbles; strongly calecareous; strongly alkaline;
clear, wavy boundary.
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C2ca—15 to 29 inches, white (10YR 8/2) cobbly sandy
loam, very pale brown (10YR 7/3) when moist;
massive; slightly cemented but softens when wet,
friable, nonsticky and nonplastic; few fine roots;
few fine pores; 20 to 50 percent cobbles; very
strongly calcareous; strongly alkaline; clear, wavy
boundary. ,

C3cam—29 inches, indurated, lime-cemented hardpan.

The Al horizon has value of 6 or 7 when dry and 5 or 6
when moist, and chroma is 2 or 3. It is very gravelly loam
or very gravelly sandy loam that is 50 to 70 percent gravel
and is 2 to 5 inches thick. The C horizon has hue of 10YR
or 7.5YR, and its value is 6 to 8 when dry and 4 to 7 when
moist. It is very cobbly loam or cobbly sandy loam that is
20 to 70 percent gravel and cobbles. The average is about
50 percent. Depth to the Ccam horizon is 22 to 30 inches. In
places the part of the C horizon above the hardpan is
slightly cemented, but it softens when wetted.

HLC—Hiko Springs very gravelly loam, hardpan
variant, 3 to 10 percent slopes. This soil is in the
Crickett Mountain area in the southwestern part of
the survey area. Runoff is rapid. The hazard of erosion
is severe. Sheet erosion is slight, and a few shallow
gullies have formed. o )

Included with this soil in mapping are small areas
of Checkett very cobbly loam, Hiko Springs sandy
loam, and Penoyer silt loam. )

This soil is used for range. Capability unit VIIs-D,
nonirrigated; Desert Gravelly Loam range site.

Kanosh Series

The Kanosh series consists of somewhat poorly
drained gypsiferous soils. These soils formed in lake
sediment and alluvium on deltas and flood plains.
Slopes range from 0 to 1 percent. Native vegetation is
alkali sacaton, saltgrass, pickleweed, and greasewood.
Elevation ranges from 4,600 to 4,700 feet. Average an-
nual precipitation is 9 to 11 inches, and the average
annual temperature is 51° to 54° F. The frost-free
period is 120 to 125 days. These soils are associated with
Deseret and Yenrab soils.

In a representative profile the surface layer is light-
gray very fine sandy loam about 4 inches thick. The
underlying material extends to a depth of 54 inches or
more. The upper part is very pale brown very fine
sandy loam 18 inches thick. The lower part is pinkish-
white very fine sandy loam and white sandy loam.
The profile is moderately alkaline.

Permeability is moderately rapid. These soils are
strongly saline. The available water capacity is 7 to 9
inches. The amount of water available to plants, how-
ever, is only 1.5 to 3.0 inches because of the high salt
concentration. Effective rooting depth is 30 to 60
inches. Depth to the water table generally ranges
from 20 to 40 inches, but in some wet years it is near
the surface for short periods.

These soils are used for range.

Representative profile of Kanosh very fine sandy
loam, 315 miles south of the Holden-Meadow junction,
sec. 4, T. 20 S.,, R. 5 W.:

A1—0 to 4 inches, light-gray (10YR 7/2) very fine sandy
loam, dark grayish brown (10YR 4/2) when moist;
massive; soft, friable, nonsticky and nonplastic;
common fine and few medium roots; common very
fine tubular pores; slightly calcareous; moderately
alkaline; abrupt, smooth boundary.

Cles—4 to 22 inches, very pale brown (10YR 8/3) very fine
sandy loam; pale brown (10YR 6/3) when moist;

massive; soft, friable, nonsticky and nonplastic;
common fine and few medium roots; common very
fine tubular pores; many gypsum flecks; strongl

calcareous; moderately alkaline; abrupt, smootg
boundary.

C2¢s—22 to 27 inches, pinkish-white (7.5YR 8/2) very fine
sandy loam, light yellowish brown (10YR 6/4)
when moist; massive; soft, very friable, nonsticky
and nonplastic; few very fine roots; few very fine
pores; slightly calcareous; moderately alkaline;
abrupt, smooth boundary.

C3cacs—27 to 34 inches, pinkisK-white (7.5YR 8/2) very
fine sandy loam; light brownish gray (10YR 6/2)
when moist; common, fine, distinct, yellowish-
brown (10YR 5/6) mottles; massive; slig'i}n’tly hard,
very friable, nonsticky and nonplastic; few fine
roots; common very fine pores; strongly calcareous,
moderately alkaline; abrupt, smooth boundary.

C4—34 to 54 inches, white (10YR 8/2) sandy loam, brown
(10YR 5/3) when moist; massive; loose, nonsticky
inld' nonplastic; slightly calcareous; moderately al-

aline.

Mottles are at a depth of 20 to 40 inches. Horizons with
strong accumulations of gypsum are above a depth of 40
inches. The Al horizon has value of 6 or 7 when dry and 4
or 5 when moist and chroma of 2 or 3. It is very fine sandy
loam and sandy loam 3 to 6 inches th