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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Box Elder

County, Utah, Eastern Part, contains in-
formation that can be applied in managing
farms, ranches, and woodlands; in selecting
sites for roads, ponds, buildings, and other
structures; and in judging the suitability of
tracts of land for farming, industry, and
recreation.

Locating Soils

All the soils of Box Elder County, Eastern
Part, are shown in the detailed map at the
back of this soil survey. This map consists of
many sheets that are made from aerial photo-
graphs. Each sheet is numbered to correspond
with numbers on the Index to Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information in the survey. This guide
lists all the soils of the survey area 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 capability unit or units and the range site in
which the soil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show

soils that have the same limitation or suita
bility. For example, soils that have a slight
limitation for a given use can be colored green,
those with a moderate limitation can be colored
yellow, and those with a severe limitation can
be colored red.

Farmers and those who work with farmers can
learn about use and management of the soils
from the soil descriptions and from the discus-
sions of the capability units and the range sites.

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

Game managers, sportsmen, and others can find
information about soils and wildlife in the
section “Use and Management of the Soils
for Wildlife.”

Community planners and others can read about
soil properties that affect the choice of sites for
dwellings, industrial buildings, and recreation
areas in the section ‘““Soils for Recreational
Development.”

Engineers and builders can find, under ‘“Engi-
neering Uses of the Soils,” tables that contain
test data, estimates of soil properties, and in-
formation about soil features that affect engi-
neering practices.
~ Scientists and others can read about how the
soils formed and how they are classified in the
section ‘“Formation and Classification of the
Soils.”

Newcomers to Box Elder County, Eastern Part,
may be especially interested in the section
“General Soil Map,” where broad patterns of
soils are described. They may also be interested .
in the information about the county given at
the beginning of the publication and in the
section ‘“‘Additional Facts About Box Elder
County, Eastern Part.”

Cover:
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Creek Valley.
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SOIL SURVEY OF BOX ELDER COUNTY, UTAH,
EASTERN PART
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EARL H. JENSEN, CALVIN R. McKINLAY, SHERMAN S. STOCK, AND HOWARD A. STOKES, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, AND UNITED STATES DEPARTMENT
OF THE INTERIOR, FISH AND WILDLIFE SERVICE AND BUREAU OF LAND MANAGEMENT, IN COOPERATION WITH
UTAH AGRICULTURAL EXPERIMENT STATION

OX ELDER COUNTY, EASTERN PART (also

called the survey area in this publication) is in the

extreme north-central part of Utah (fig. 1) and takes in
the entire eastern part of Box Elder County.

The survey area is bounded on the nortg by the State
of Idaho; on the east by Cache County; on the south by
Weber County and Great Salt Lake; and on the west by
the remaining part of Box Elder County. The total area
of the survey 1s 1,259,278 acres, or about 1,968 square
miles. The entire area is in Box Elder County except for

*State Agricultural Experiment Station

VERNAL

)

-

Figure 1.—Location of Box Elder County, Eastern Part, in Utah.
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Fremont Island, which is in adjoining Weber County.
This island is 2 miles offshore from the southern tip of
Promontory Point. Fremont Island, which is about 1
square mile in size, is the third largest island in the Great
Salt Lake. Brigham City, having a population of 14,000,
is the largest city in the survey area and is the county
seat. It is situated at the base of the Wasatch Mountains,
60 miles north of Salt Lake City.

The survey area consists of a series of gently slopin
terraces and alluvial fans and of rolling uplands a.ng
mountains. Except for the mountainous land, a large part
of the area was covered by ancient Lake Bonneville, a
freshwater lake. Along the mountain sides and on alluvial
fans are shore features consisting of terraces, beaches, and
bars that were formed by this Iake. The alkali flats and
desert areas that are so prominent in this area represent
the floor of the ancient lake. Elevation ranges from about
4,200 feet along the shores of Great Salt Lake to about
8,900 feet in the high mountains. The precipitation varies
generally with the elevation. At 4,200 feet above sea level,
the precipitation is about 7 inches, but it ranges to near
30 inches annually in the high mountains. The area is
drained into Great Salt Lake through numerous small
drainageways. Two major rivers enter the area from Idaho.

The irrigated cropland is concentrated in the eastern

art of the survey area. The irrigated soils occur on the
ow terraces and flood plains in Bear River Valley and the
alluvial fans along the mountain front. This irrigated
cropland occupies about 86,000 acres. There is a plentiful
supply of high-quality irrigation water, which is delivered
by a system of canals 120 miles long. The area is very
important agriculturally and ranks high in the production
of farm crops. Crops commonly grown are sugar beets,
alfalfa, small grain, tomatoes, corn for silage, and some
celery, onions, peas, and bush beans. The area has the
largest acreage of sugar beets in the State. It is widely
acclaimed for the fruit orchards along the mountain front,
where peaches, cherries, apples, apricots, and some melons
and sweet corn are grown. Killing frosts are common in
the fruit-producing area.

Beef is the principal livestock product. Dairy and
poultry products and turkeys are also produced in quan-
tity, since feed grains are plentiful.

The nonirrigated cropland is mainly in the north-
central part of the survey area and is on gently sloping
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terraces and rolling uplands. About 238,000 acres are
used for nonirrigated crops, the highest acreage of any
county in the State. Wheat 1s the principal crop.

The mountainous lands and areas of precipitation less
than that needed for nonirrigated farming make up the
range. Juniper-covered areas have little value as woodland
and therefore are considered range. Wide extremes of
climatic factors and elevations affect the range vegetation.
The per-acre production varies from only a little plant
growth near the shores of Great Salt Lake to abundant
growth in the high mountains. Cattle production is a
major source of agricultural income.

The small communities along the mountain front, along
with Brigham City, have grown in population during the
last decade.

Tremonton, in the heart of the irrigated valley, had a
population of 2,974 in 1970, an increase of 38 percent
over its 1960 population. Small communities in other
parts of the survey area have declined in population during
the last decade.

How This Survey Was Made

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

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series and 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 charac-
teristics. Each soil series is named for a town or other
geographic feature near the place where a soil of that
series was first observed and mapped. Hansel and Thiokol,
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, salinity, or some other
characteristic that affects use of the soils by man. On the
basis of such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that affects
management. For example, Hansel silt loam, 1 to 6 percent
slopes, is one of several phases within the Hansel 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 photo-
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graphs show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this survey 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 mapping unit is
nearly equivalent to a soil phase. It is not exactly equiva-
lent, because it is not practical to show on such a map all
the small, scattered bits of soil of some other-kind that
have been seen within an area that is dominantly of a
recognized soil phase.

Some mapping units are made up of soils of more than
one series or of different phases within one series. Two
such kinds of mapping units are shown on the soil map of
Box Elder County, Iastern Part: 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 cannot 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 proportions 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. Pasleys-Munk complex, 10 to 20 percent slopes,
is an example.

A soil association is made up of adjacent soils that occur
as areas large enough to be shown individually on the
soil map but are shown as one unit because the time and
effort of delineating them separately cannot be justified.
There is a considerable degree of uniformity in pattern
and relative extent of the 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. Broad-Middle association, steep, 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 series.
These places are shown on the soil map and are described
in the survey, but they are called land types and are
given descriptive names. Gullied land is a land type in
this survey area.

While & 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 management
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 knowledge of soil properties,
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together with available research data, to predict limita-
tions or suitability of soils for present or 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, agrono-
mists, 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 behavior 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 Box Elder County, Eastern
Part. A soil association is a landscape that has a distinctive
proportional pattern of soils. It normally consists of one
or more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in a survey area, who
want to compare different parts of a survey area, or who
want to know the location of large tracts that are suitable
for a certain kind of land use. Such a map is a useful general
guide in managing a watershed, a wooded tract, or a
wildlife area or in planning engineering works, recrea-
tional facilities, and community developments. It is not
a suitable map for planning the management of a farm or
field or for selecting the exact location of a road, building,
or other structure, because the soils in any one associa-
tion ordinarily differ in slope, depth, stoniness, drainage,
and other characteristics that affect their management.

The soil associations in this survey area have been
grouped into five general kinds of landscapes for broad
interpretative purposes. Each of the broad groups and the
soil associations in each group are described in the fol-
lowing pages. The terms for texture used in the title for
several of the associations apply to the texture of the
surface layer of the major soils. For example, in the title
of association 1, the words, “silt loams, gravelly lcams,
imd very stony loams’ refer to the texture of the surface

ayer.

Well-Drained and Somewhat Excessively Drained
Soils of the Mountains

These soils are on mountain slopes and alluvial fans in
the mountains and high mountains. They are silt loams,
gravelly loams, and very stony loams that formed in
residuum, colluvium, and alluvium derived from quartz-
ite, sandstone, and limestone.

Elevations of these soils are 5,200 to 8,000 feet. The
average annual precipitation is 18 to 26 inches. The
mean annual temperature is 40° to 47° F., and the frost-
free season is 60 to 100 days. These soils are used for
range, wildlife habitat, and water supply.

. One association of Box Elder County, Eastern Part, is
in this group. It makes up about 2 percent of the survey
ares.

! LupEne CampBELL, soil scientist, Soil Conservation Service,
assisted in preparing this section.

1. Foxol-Elzinga-Agassiz association

Well-drained and somewhat exzcessively drained, very steep
silt loams, gravelly loams, and very stony loams; on moun-
tains and alluvial fans

This association is mainly in scattered locations along
the eastern border of the survey area. The soils formed in
residuum, colluvium, and alluvium derived from quartz-
ite, sandstone, and limestone. Slopes are 25 to 70 percent.
The vegetation is bluebunch wheatgrass, buckwheat, low
sagebrush, sugar balsamroot, and annual weeds on the
Foxol and Agassiz soils, and it is maple, chokecherry,
snowberry, western cornflower, mountain brome, and
bearded wheatgrass on the Elzinga soils. Elevations are
5,200 to 8,000 feet. The average annual precipitation is
18 to 26 inches. The mean annual temperature is 40° to
47° F., and the frost-free season is about 60 to 100 days.

This association makes up about 2 percent of the survey
area. It is about 25 percent Foxol soils, 25 percent Elzinga
soils, and 20 percent Agassiz soils. Small areas of Picayune,
Richmond, Ridd, and Middle soils' under a cover of
grass and maple, Lucky Star soils under a cover of aspen,
and Bickmore soils under a cover of Douglas-fir make up
the remaining 30 percent of the association.

The Foxol soils ate somewhat excessively drained and
are 14 to 20 inches deep to quartzite bedrock. The surface
layer and subsoil are brown gravelly loam. The sub-
stratum is very gravelly loam that is underlain by quartz-
ite bedrock.

The Elzinga soils are well drained and are more than 60
inches deep. The surface layer is very dark gray silt loam
and loam, the subsurface layer is pale-brown very gravelly
silt loam, and the subsoil is light-brown gravelly clay
loam.

The Agassiz soils are somewhat excessively drained and
are 14 to 19 inches deep to limestone. The surface layer is
brown very stony loam and very cobbly loam. The next
layer is yellowish-brown very cobbly loam that is under-
lain by limestone bedrock.

The major soils in this association are used as range for
cattle and sheep. They are also valuable as wildlife habitat
and watershed. Big-game animals and upland birds thrive
on the soils of this association. Rocky Mountain bighorn
sheep have recently been introduced into this area.

Well-Drained Soils of the Mountain Foot Slopes,
High Fans, and Terraces

These soils are mainly on mountain foot slopes and
associated alluvial fans and high lake terraces. They are
silt loams and loams that are cobbly in some areas. The
soils formed in residuum and colluvium derived from sand-
stone, limestone, basalt, and quartzite and in alluvium
derived from sandstone, limestone, and quartzite.

Elevations of these soils are 4,800 to 7,000 feet. The
average annual precipitation is 15 to 21 inches. The mean
annual temperature is 42° to 50° F., and the frost-free
season is 75 to 130 days. These soils are used for non-
irrigated crops, range, wildlife habitat, and water supply.

Two associations of Box Elder County, Eastern Part,
are in this group. They make up 14 percent of the survey
area.
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2. Middle-Broad association

Well-drained, gently sloping to very steep cobbly silt loams
and cobbly loams; on mountain foot slopes

This association is mainly in low, mountainous areas of
the Malad River and between Blue Creek and Hansel
Valleys in the northern part of the survey area. The soils
formed in residuum and colluvium derived from sand-
stone, limestone, basalt, and quartzite. Slopes are 10 to
70 percent. The vegetation is dominantly bluebunch
wheatgrass, sagebrush, bitterbrush, Sandberg bluegrass,
snowberry, and annual grasses. Elevations are 4,800 to
6,600 feet. The average annual precipitation is 15 to 19
inches. The mean annual temperature is 42° to 48° F.,
and the frost-free season is 75 fo 100 days.

This association makes up about 11 percent of the sur-
vey area. It is about 60 percent Middle soils and 30 per-
cent Broad soils. The Gemson and Snowville soils are
minor soils and make up the remaining 10 percent of the
association,

The Middle soils have a surface layer of grayish-brown
cobbly silt loam, a subsoil of brown very cobbly silt loam,
and a substratum of very pale brown very cobbly loam.
Limestone bedrock is at a depth of 24 to 38 inches.

The Broad soils have a surface layer of dark grayish-
brown cobbly loam, & subsoil of brown gravelly clay loam,
and a substratum of very pale brown very gravelly heavy
loam. Fractured sandstone bedrock is at a depth of 30 to
40 inches.

The soils in this association are used for range, wildlife
habitat, and water supply. They are a source of valuable
habitat for upland game birds.

3. Hendricks-Forsgren-Manila association

Well-drained, gently sloping to very steep silt loams and
loams; on foothills, allumal fans, and high lake terraces

This association is mostly in mountain valleys near
Mantua in the southeastern part of the survey area and
near Pocatello Valley and Whites Valley in the north-
eastern part. The soils formed in residuum, colluvium,
and alluvium derived from sandstone, quartzite, and lime-
stone. Slopes are 1 to 20 percent on the Hendricks and
Forsgren soils and 6 to 60 percent on the Manila soils.
The vegetation is dominantly bluebunch wheatgrass, big
sagebrush, Great Basin wildrye, serviceberry, yarrow, and
annual grasses but includes other grasses and shrubs.
Elevations are 4,900 to 6,800 feet. The average annual
precipitation is 16 to 21 inches. The mean annual tem-
perature is 42° to 50° F., and the frost-free season is 85
to 130 days.

This association makes up 3 percent of the survey area.
It is about 20 percent Hendricks soils, 20 percent Forsgren
soils, and 20 percent Manila soils. The Parleys, Goring,
Yeates Hollow, Red Rock (high rainfall), Gemson, Obray,
and Smarts soils are minor soils and make up the remain-
ing 40 percent of the association.

The Hendricks soils have a surface layer of dark grayish-
brown silt loam and a subsoil of grayish-brown, brown,
and light yellowish-brown silty clay loam. These soils are
more than 60 inches deep.

The Forsgren soils have a surface layer of dark grayish-
brown heavy silt loam, a subsoil of brown and light-brown
silty clay loam and silty clay, and a substratum of light-
grown silt loam. These soils also are more than 60 inches

eep.

The Manila soils have a surface layer of dark grayish-
brown loam, a subsoil of grayish-brown silty clay loam,
grayish-brown and brown silty clay, and light-brown clay,
and a substratum of very cobbly silt loam. These soils
are 50 to 60 inches deep to weathered sandstone and
fractured limestone bedrock.

These soils are used for nonirrigated crops, range, wild-
life habitat, and water supply. Upland game birds are
found on this association.

Moderately Well Drained to Somewhat Exces-
sively Drained Soils of the High, Medium, and
Low Lake Terraces and Fans

These soils are mainly on lake terraces, alluvial fans,
and associated mountains and foot slopes. They are silt
loams, loams, and sandy loams that are cobbly or gravelly
in some areas. The soils formed mostly in alluvium and
colluvium derived from sandstone, quartzite, limestone,
and some gneiss, schist, and lake sediments. A few soils
formed in residuum derived from sandstone, quartzite,
and limestone.

Elevations of these soils are 4,220 to 6,800 feet. The
average annual precipitation is 8 to 18 inches. The mean
annual temperature 1s 45° to 52° F., and the frost-free
season is 100 to 160 days. These soils are chiefly used for
nonirrigated crops, range, wildlife habitat, and water
supply. Small areas are used for irrigated crops and urban
developments.

Five associations of Box Elder County, Eastern Part,
are in this group. They make up about 44 percent of the
survey area.

4. Sandall-Rozlee-Promo association

Somewhat excessively drained and well-drained, moderately
sloping to very steep cobbly silt loams; on terraces and moun-
tain foot slopes

This association is mostly on high terraces surrounding
Hansel Valley and Blue Creek Valley, and along the
Promontory Mountains. Generally, the soils formed in
alluvium, colluvium, and residuum derived from sand-
stone, limestone, and quartzite. At lower elevations,
however, the soils formed in mixed lake sediments. Slopes
are 3 to 70 percent. The vegetation is mainly bluebunch
wheatgrass, juniper, cheatgrass, big sagebrush, bitter-
brush, and annual grasses and weeds. Elevations are
4,350 to 6,800 feet. The average annual precipitation is
11 to 15 inches. The mean annual temperature is 45° to
52°F., and the frost-free season is 100 to 130 days.

This association makes up about 8 percent of the survey
area. It is about 70 percent Sandall soils, 15 percent Rozlee
soils, and 10 percent Promo soils. The Middle and Broad
soils make up the remaining 5 percent of the association.

The Sandall soils are somewhat excessively drained.
The surface layer is pale-brown cobbly silt loam, the
subsoil is very pale brown gravelly heavy loam, and the
substratum is light yellowish-brown and white very cobbly
loam. Limestone bedrock is at a depth of 22 to 40 inches.

The Rozlee soils are well drained. The surface layer is
grayish-brown cobbly silt loam, the subsoil is brown cob-
bly silt loam, and the substratum is very pale brown very
cobbly silt loam. Fractured limestone bedrock is at & depth
of 24 to 38 inches. :
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The Promo soils are somewhat excessively drained. They
are pale-brown cobbly silt loam and cobbly loam through-
out and are underlain, at a depth of 12 to 20 inches, by
limestone bedrock.

The major soils in this association are used for range,
wildlife habitat, and water supply. Upland game birds are
common, and a few big-game animals inhabit the area.

5. Hupp-Sterling-Abela association

Well-drained and somewhat excessively drained, gently slop-
ing to very steep gravelly silt loams and gravelly loams; on
alluvial fans, lake terraces, escarpments, and mountain foot
slopes

This association is on alluvial fans, lake terraces, and
escarpments in several valleys in the survey area and along
the Promontory Mountains. The soils formed in alluvium
and colluvium derived from limestone, dolomite, sand-
stone, and quartzite and in mixed lake sediments. Slopes
are 1 to 50 percent. The vegetation is big sagebrush,
bluebunch wheatgrass, Sandberg bluegrass, yellowbrush,
cheatgrass, and annual weeds. Elevations are 4,300 to
5,400 feet. The average annual precipitation is 13 to 17
inches. The mean annual temperature is 45° to 49° F.,
and the frost-free season is 100 to 150 days.

This association makes up 7 percent of the survey area.
It is 30 percent Hupp soils, 25 percent Sterling soils, and
25 percent Abela soils. The Bingham, Blue Star, Kapod,
Pass Canyon, and Sheeprock soils are minor soils that
make up the remaining 20 percent of the association.

All of the major soils in this association are more than
60 inches deep.

The Hupp soils are well drained. Slopes are 1 to 10
percent. The surface layer is grayish-brown and brown
gravelly silt loam, and the subsoil and substratum are
very gravelly silt loam.

The Sterling soils are somewhat excessively drained.
Slopes are 1 to 50 percent. The surface layer 1s grayish-
brown and brown gravelly loam, and the substratum is
brown cobbly loam or very cobbly loam.

The Abela soils are well drained. Slopes are 6 to 20
ercent. The surface layer is grayish-brown gravelly
oam, the subsoil is pale-brown gravelly loam, and the
substratum is pale-brown and very pale brown gravelly
loam or very gravelly sandy loam.

_ The soils in this association are used chiefly for non-
irrigated crops, range, wildlife habitat, and water supply.
Some areas are used for urban development or as a source
of gravel for construction purposes. These soils provide
habitat for game birds.

6. Kearns-Parleys association

Well drained and moderately well drained, nearly level to
steep silt loams; on alluvial fans and lake terraces

This soil association is mostly in Pocatello Valley, in
the north end of Hansel Valley and the west side of Blue
Creek Valley southward towards Golden Spike National
Monument. The soils formed in alluvium derived from
mixed lake sediments. Slopes are 0 to 20 percent. The
vegetation is bluebunch wheatgrass, big sagebrush, cheat-
grass, Sandberg bluegrass, western wheatgrass, yellow-
brush, phlox, balsamroot, and annual weeds. Elevations
are 4,220 to 5,575 feet. The average annual precipitation

is 13 to 18 inches. The mean annual temperature is 45° to
51° F., and the frost-free season is 110 to 160 days.

This association makes up about 10 percent of the
survey area. It is about 30 percent Kearns soils, 30
percent Parleys soils, and 20 percent Timpanogos, Field-
ing, and Kidman soils. The Red Rock, Dedarnet, Anty,
Munk, Snowville, Gemson, Sterling, and Hupp soils make
up the remaining 20 percent of the association.

The Kearns soils are well drained. The surface layer is
grayish-brown silt loam, the subsoil is pale-brown silt
loam, and the substratum is pale-brown and very pale
brown silt loam or loam. These soils are more than 60
inches deep.

The Parleys soils are moderately well drained and well
drained. The surface layer is grayish-brown silt loam, the
subsoil is brown and pale-brown silty clay loam, and the
substratum is pale-brown loam. These soils also are more
than 60 inches deep. A water table is at a depth of 46
to more than 60 inches.

The major soils in this association are used for irrigated
and nonirrigated crops and as wildlife habitat. Small areas
are also used for urban development. These soils provide
a good habitat for upland game birds.

7. Sanpete-Stingal-Hansel association

Somewhat excessively drained and well-drained, gently
sloping to steep gravelly silt loams and silt loams; on lake
terraces and escarpments

This association is in the lower part of Blue Creek
Valley, in Hansel Valley, and near Snowville in Curlew
Valley. The soils formed in mixed lake sediments and in
alluvium and colluvium derived from limestone, sand-
stone, and quartzite. Slopes are 1 to 50 percent. The
vegetation is big sagebrush, bluebunch wheatgrass, annual
weeds and lesser amounts of other bunchgrasses and
shrubs. Elevations are 4,300 to 5,300 feet. The average
annual precipitation is 8 to 14 inches. The mean annual
temperature is 46° to 51° F., and the frost-free season is
100 to 140 days.

This association makes up about 16 percent of the survey
area. It is about 30 percent Sanpete soils, 20 percent
Stingal soils, and 20 percent Hansel soils. Another 15
percent is Thiokol soils. The Eccles, Pomat, and Windmill
soils make up the remaining 15 percent of the association.

All of the major soils in this association are more than
60 inches deep. )

The Sanpete soils are somewhat excessively drained.
Slopes are 1 to 50 percent. The surface layer is pale-brown
gravelly silt loam, and the subsoil is pale-brown gravelly
loam. The substratum is light-gray very gravelly heavy
sandy loam or very pale brown very gravelly silt loam.

The Stingal soils are well drained. Slopes are 1 to 10
percent. The surface layer is light brownish-gray loam,
the subsoil is very pale brown loam, and the substratum
is pale-brown loam, white loam, and white very fine sandy
loam.

The Hansel soils are well drained. Slopes are 1 to 10
percent. The surface layer is light brownish-gray silt loam,
the subsoil is light-gray silty clay loam, and the substratum
is light-gray silty clay loam. o

The soils in this association are used for irrigated and
nonirrigated crops, range, wildlife habitat, and industrial
development. Upland game birds inhabit areas of this
association.
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8. Fielding-Kilburn-Kidman association

Well-drained and somewhat excessively drained, nearly
level to very steep silt loams, gravelly sandy loams, and
fine sandy loams; on lake terraces, benches, alluvial fans,
and broad valley plains

This association is south of Garland and south of
Brigham City. The soils formed in mixed lake sediments
and alluvium derived from limestone, quartzite, sand-
stone, gneiss, and schist. Slopes are 0 to 60 percent. The
vegetation is bluestem wheatgrass, big sagebrush, western
wheatgrass, annual grasses, and other bunchgrasses and
shrubs. Elevations are 4,250 to 5,150 feet. The average
annual precipitation is 13 to 18 inches. The mean annual
temperature is 46° to 51° F., and the frost-free season
is 115 to 160 days.

This association makes up about 2 percent of the sur-
vey area. It is about 25 percent Fielding soils, 20 percent
Kj{burn soils, and 20 percent Kidman soils. The Parleys,
Wasatch, Timpanogos, Millville, Francis, and Dagor
soils and Stony alluvial land make up the remaining
35 percent of the association.

All of the major soils in this association are more than
60 inches deep.

The Fielding soils are well drained. Slopes are 0 to 3
percent. The surface layer is grayish-brown silt loam,
the subsoil is pale-brown silt loam, and the substratum
is light-gray loam, very pale brown-silt loam, white silt
loam, or pink silty clay loam.

The Kilburn soils are somewhat excessively drained.
Slopes are 1 to 60 percent. The surface layer is dark
grayish-brown gravelly sandy loam or brown sandy loam,
the subsoil is brown gravelly loam, and the substratum
is brown very gravelly sandy loam or brown very gravelly
loamy sand.

The Kidman soils are well drained. Slopes are 1 to 20
percent. The surface layer and subsoil are brown fine
sandy loam, and the substratum is light-gray, pinkish-
gray, and very pale brown fine sandy loam. A water
table is at a depth of 50 to 60 inches.

The soils in this association are used mainly for irri-
gated and nonirrigated crops, for range, and as wildlife
habitat. Some areas are used for urban development or
as a source of sand and gravel for construction purposes.

Moderately Well Drained and Well Drained Soils
(I)’t; t_he Medium and Low Lake Terraces and Lake
ains

These soils are on medium and low lake terraces and
lake plains. They are silt loams that formed in strongly
calcareous, mixed lake sediments derived mainly from
limestone and sandstone.

Elevations of these soils are 4,225 to 5,125 feet. The
average annual precipitation is 6 to 14 inches. The mean
annual temperature 1s 45° to 52° F., and the frost-free
season is 85 to 130 days. These soils are used for range,
irrigated crops, nonirrigated crops, and wildlife habitat. In
addition, small areas are used for industrial development.

Two associations of Box Elder County, Eastern Part,
are in this group. They make up about 17 percent of the
survey area.

9. Bram-Thiokol-Palisade association

Moderately well drained and well drained, nearly level to
strongly sloping silt loams; on medium and low lake terraces
and lake plains

This association is in Curlew Valley west of Snowville,
southwest of Hansel Valley, and on Rozel Flats. The soils
formed in calcareous, mixed lake sediments derived mainly
from limestone and sandstone. Slopes are 0 to 10 percent.
The vegetation is big sagebrush, annual mustard, grease-
wood, cheatgrass, squirreltail, winterfat, Russian-thistle,
and annual weeds. Elevations are 4,230 to 5,125 feet. The
average annual precipitation is 8 to 14 inches, although
in most areas it is 8 to 11 inches. The mean annual tem-
perature is 45° to 52° F., and the frost-free season is 85
to 130 days.

This association makes up about 15 percent of the
survey area. It is about 35 percent Bram soils, 30 percent
Thiokol soils, and 15 percent Palisade soils. Another 10
percent is Saxby soils and Very stony land. The minor
soils are the Mellor, Harding, Sanpete, and Etil soils and
Gullied land, which together make up the remaining 10
percent of the association.

All of the major soils in this association are more than
60 inches deep.

The Bram soils are moderately well drained. The surface
layer is light brownish-gray silt loam, the subsoil is very
pale brown silt loam, and the substratum is very pale
brown and light-gray silt loam.

The Thiokol soils are well drained. The surface layer
and subsoil are light brownish-gray silt loam, and the
substratum is white silt loam.

The Palisade soils are well drained. The surface layer is
ale-brown silt loam, the subsoil is-very pale brown silt
oam, and the substratum is very palg brown silt loam,

light-gray loam, or pale-brown very fine sandy loam.

The major soils in this association are used for range,
nonirrigated and irrigated crops, wildlife habitat, and
industrial development. Recreation is also an important
use. Antelope and rabbits inhabit these soils and are
hunted in season.

10. Drum-Uffens association

Moderately well drained and well drained, nearly level to
moderately sloping silt loams; on low lake terraces and lake
plains

This association is in the southwestern part of the
survey area. The soils formed in calcareous lake sediments
derived mainly from limestone and sandstone. Slopes are
0 to 6 percent. The vegetation is greasewood, shadscale,
pickleweed, kochia, rubber rabbitbush, annual mustard,
cheatgrass, and annual weeds. Elevations are 4,225 to
4,450 feet. The average annual precipitation is 6 to 8
inches. The mean annual temperature is 48° to 51° F.,
and the frost-free season is 100 to 120 days.

This association makes up about 2 percent of the survey
area. It is about 75 percent Drum soils and 20 percent
Uffens soils. Small areas of Bram and Saltair soils and
Playas make up the remaining 5 percent of the association.

The Drum soils are moderately well drained. The surface
layer is light-gray silt loam, the subsoil is very pale brown
silt loam, and the substratum is very pale brown and white
silt loam or very pale brown and light-gray silty clay loam.
These soils are more than 60 inches deep.
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The Uffens soils are well drained. The surface layer is
light brownish-gray silt loam, the subsoil is pale-brown
and very pale brown silty clay loam, and the substratum
is light-gray silt loam and white silty clay loam. These
soils also are more than 60 inches deep.

The soils in this association are used for range and as
wildlife habitat. Rabbits are hunted on these soils in
winter and early in spring.

Moderately Well Drained to Poorly Drained Soils
of the Low Lake Terraces and Lake Plains

These soils are on broad low lake terraces, broad lake
plains, associated alluvial fans, and playas. They are
silt loams and silty clay loams that formed in mixed
lake sediments derived from many kinds of rocks.

Elevations of these soils are 4,205 to 4,600 feet. The
average annual precipitation is 11 to 16 inches. The mean
annual temperature is 46° to 51° F., and the frost-free
season is 100 to 150 days. These soils are used for irrigated
crops, native pasture, nonirrigated crops, range, and
wildlife habitat.

Three associations of Box Elder County, Eastern Part,
are in this group. They make up about 23 percent of the
survey area.

11. Honeyville- Greenson-Collett association

Moderately well drained and somewhat poorly drained,
nearly level silty clay loams and silt loams; on broad low
lake terraces and lake plains

This association is southwest of Tremonton and extends
southward from Brigham City to Willard Bay Reservoir.
The soils formed in fine textured and moderately fine
textured, mixed lake sediments derived dominantly from
sandstone and limestone. Slopes are 0 to 1 percent. The
vegetation is Great Basin wildrye, western wheatgrass,
big sagebrush, and annual weeds on the Honeyville
solls; saltgrass, alkali sacaton, greasewood, alkali blue-
grass, and some foxtail and sedges on the Greenson soils;
and Kentucky bluegrass, Great Basin wildrye, saltgrass,
foxtail, and sedges on the Collett soils. Elevations are
4,250 to 4,355 feet. The average annual precipitation is
13 to 16 inches. The mean annual temperature is 47° to
51° F., and the frost-free season is 130 to 150 days.

This association makes up about 3 percent of the
survey area. It is about 25 percent Honeyville soils, 15
percent Greenson soils, and 15 percent Collett soils.
Another 25 percent is Roshe Springs, Logan, and Kirkham
soils. The Cudahy, Draper, James Canyon, Magna,
Martini, Peteetneet, Sunset, and Woods Cross soils make
up the remaining 20 percent of the association.

The Honeyville soils are moderately well drained. The
surface layer is silty clay loam, the subsoil is brown and
gale-brown silty clay loam, and the substratum is pale-

rown and pinkish-gray silty clay loam. A water table
is at a depth of 30 to more than 60 inches.

The Greenson soils are somewhat poorly drained. The
surface layer is grayish-brown silt loam, and the subsoil
is pale-brown heavy silt loam. The substratum is stratified,
very pale brown and light-gray silt loam and loam, pink
silty clay, or light-gray fine sandy loam. A water table is
at a depth of 30 to more than 60 inches.

The Collett soils are somewhat poorly drained. The
surface layer is grayish-brown silty clay loam, the subsoil

is light brownish-gray silty clay, and the substratum is
white silty clay or light-gray and pink silty clay loam. A
water table is at a depth of 30 to more than 60 inches.

The soils in this association are used for irrigated crops
and native pasture.

12. Lasil-Fridlo association

Somewhat poorly drained and moderately well drained, nearly
level and gently sloping silt loams; on broad low lake terraces
and lake plains

This association is in the valley southwest of Bear River
City and Corinne, in the central and southern parts of
Blue Creek Valley, and along the eastern side of the
Promontory Mountains. The soils formed in mixed lake
sediments. The vegetation is saltgrass, greasewood, alkali
sacaton, and annual weeds and grasses. Elevations are
4,220 to 4,600 feet. The average annual precipitation is
11 to 14 inches. The mean annual temperature is 46° to
50° F., and the frost-free season is 100 to 150 days.

This association makes up about 5 percent of the survey
area. It is about 25 percent Lasil soils and about 15 percent
Fridlo soils. The Airport, Stokes, and Placeritos soils
each make up about 10 percent of this association, and
the Arave and Payson soils each about 5 percent. The
Gooch, Lakeshore, Lewiston, Woods Cross, Warm Springs,
Syracuse, Greenson, and Refuge soils make up the re-
maining 20 percent of the association.

The Lasil soils are somewhat poorly drained. The sur-
face layer is light brownish-gray and pale-brown silt loam,
and the subsoil is pale-brown, light-gray, and very pale
brown silty clay loam. The substratum is very pale brown
and white silty clay loam. A water table is at a depth of
20 to 40 inches.

The Fridlo soils are moderately well drained. The surface
layer is grayish-brown silt loam, and the subsoil is brown
sil}t,; loam, pale-brown silty clay loam, or very pale brown
silty loam. The substratum is light-gray and white silty
clay loam. A water table is at & depth of 30 to more than
60 inches.

The soils in this association are used for irrigated and
nonirrigated crops and for range.

13. Playas-Saltair association

Playas and poorly drained, nearly level silty clay loams;
on lake beds and broad plains

This association surrounds the Great Salt Lake. The
soils formed in strongly calcareous, mixed lake sediments.
Slopes are less than 1 percent. These areas are nearly
bare; the only vegetation is scattered areas of pickleweed
and samphire. Elevations are 4,205 to 4,225 feet. The
average annual precipitation is 12 to 15 inches. The mean
annual temperature is 47° to 50° F., and the frost-free
season is 110 to 150 days.

This association makes up about 15 percent of the
survey aresa. It is about 65 percent Playas and 20 percent
Saltair soils. The Logan, Pogal, and Refuge soils and
Fresh water marsh make up the remaining 15 percent of
the association. '

Playas consist of stratified layers of silty clay, ‘sﬂt‘,y
clay loam, and silt loam. They have a water tal?le within
20 inches of the surface, and they are filled with water

after heavy rains.
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The Saltair soils are poorly drained. The surface layer
is gray silty clay loam, and the substratum is light-gray
silty clay loam and silt loam.

’lyhis association is used mainly for recreation and as a
wildlife habitat. On the Playas, solar ponds and dikes
have been constructed to impound mineral-heavy water
pumped from the lake.

Descriptions of the Soils
This section describes the soil series and mappin

units in Box Elder County, Eastern Part. Each soi
series is described in detail, and then, briefly, each mappin

unit in that series. Unless it is specifically mentione

otherwise, it is to be assumed that what is stated about
the soil series holds true for the mapping units in that
series. Thus, to get full information about any one mapping
unit, it is necessary to read both the description of the
ma;pging unit and” the description of the soil series to
which it belongs.

An important part of the description of each soil series
is the soil profile; that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
second is much more detailed and is for those who need
to make thorough and precise studies of soils. The profile
described in the series is representative for mapping
units in that series. If the profile of a given mapping unit
is different from the one described for the series, these
differences are stated in describing the mapping unit, or
they are differences that are apparent in the name of the
map%ing unit. Color terms are for dry soil unless otherwise
stated.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil

to a

geries. Gullied land, for example, does not belon¥
order

soil series, but nevertheless is listed in alphabetica
along with the soil series.

_ Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end o? each de-
scription of & mapping unit are the capability unit or
units and the range site in which the mapping unit has
been placed. The page for the description of each capability
unit and range site can be learned by referring to the
“Guide to Mapping Units” at the back of this survey.

The soils of Box Elder County, Eastern Part, were
mapped at two intensities, high and low. In the high-
intensity survey, where detailed information was needed,
the mapping was done in considerable detail. In the low-

intensity survey, which is mainly range, the need for
detail was less and the mapping was more generalized.

_ The intensity of the mapping for the units described
in the following pa%es is indicated by the soil symbol in
parentheses after the name of each mapping unit. This
symbol also identifies the mapping unit on the detailed
soil map. If the second letter of a symbol is a small letter,
the unit was mapped at high intensity. A symbol having
the second letter a capital represents low-intensity
mapping. The composition of units mapped at low
intensity is more variable than that of units mapped at
high intensity, but composition has been controlled
well enough to allow interpretations for expected uses.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in
describing soils can be found in the Glossary, and more
detailed information about the terminology and methods
of soil mapping can be obtained from the ‘“‘Soil Survey
Manual” (10).2

3 Ttalic numbers in parentheses refer to Literature Cited, p. 220.

TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Acres Percent Soil Acres Percent
Abela gravelly loam, 10 to 20 percent slopes.. 16, 500 1. 3 || Collinston-Wheelon silt loams, 6 to 10 per-
Abela stony loam, 6 to 20 percent slopes.__ - 3, 600 .3 cent SlOPeS .o o oo oo 1, 500 01
Agassiz-Picayune association, very steep___.. 5, 350 .4 || Cudahysiltloam___ oo .- 865 .1
Airport silt loam_ _ - oo 3, 150 .2 Da.gor loam, 3 to 6 percent slopes. ... 425 O}
Airport silt loam, sandy substratum._____... 1, 300 .1 || DeJarnet gravelly silt loam, 1 to 6 percent
Airport silt loam, strongly alkali______._____ 1, 350 .1 8lOPeS - - e oo meecmedo—meem—aan 2,710 2
Anty fine sandy loam, 1 to 6 percent slopes._ 1, 200 .1 || DeJarnet gravelly silt loam, 6 to 10 percent
Anty fine sandy loam, 6 to 10 percent slopes.. 1,150 .1 ) (3] o1t I U 2, 300 .2
Arave silty elay loam_ _ ... 3, 350 .3 || Draper loam, 0 to 3 percent slopes_... ... 255 O]
Bickmore loam, 50 to 70 percent slopes..__-- 580 ® Drum silt loam. oo oo 13, 250 1.1
Bingham loam, 1 to 6 percent slopes_____... 2,750 . 2 || Eccles fine sandy loam, 0 to 1 percent slopes._ 205 O
Bingham gravelly loam, 1 to 6 percent slopes. 1, 650 . 1 || Eccles fine sandy loam, 1 to 6 percent slopes_. 3, 500 .3
Bingham gravelly loam, 6 to 10 percent slopes. 1, 400 . 1 || Eccles fine sandy loam, 6 to 10 percent slopes. 1, 000 1
Blue Star gravelly loam, 6 to 20 percent slopes._ 2, 300 .2 || Eccles loamy sand, sandy variant, 1 to 6 per-
Blue Star gravelly loam, gravelly subsoil var- Cent 8lOPeS. e o oo mmemmeon 510 O
iant, 6 to 10 percent slopes_ - ... ... 860 . 1 || Elzinga-Agassiz association, steep__...._.... 900 .1
Blue Star association, steep__ ... ..----- 900 .1 || Elzinga-Maughan complex, 25 to 50 percent
Borrow Pits_ v oo oo eieemmaa oo 495 O] BlOPES. e mm— e e 800 .1
Bram silt loam_ .- 58, 000 4. 6 || Etil loamy sand, 1 to 6 percent slopes____ - 2, 600 .2
Broad cobbly loam, 20 to 30 percent slopes. _ 265 M Fielding silt loam.- - ooioeieen 9, 700 .8
Broad cobbly loam, 30 to 60 percent slopes. . 6, 400 . 5 || Fielding silt loam, warm_.____ . —oc-co-- 8, 250 .7
Broad-Manila association, steep.___.__....- 8, 200 .7 || Forsgren silt loam, 1 to 6 percent slopes__... 1, 400 .1
Broad-Middle association, steep_-.._._.._.. 10, 850 . 9 || Forsgren silt loam, 6 to 10 percent slopes.._. 2, 060 .2
Broad-Smarts association, steep- ... _.___ 17, 370 1. 4 || Forsgren silt loam, 10 to 20 percent slopes. - - 3,065 .2
Collett silty clay loam._ .. - ... 5, 200 . 4 || Foxol-Elzinga association, steep__._..—-._-- 11, 820 -9

See footnotes at end of table.
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Soil Acres Percent Soil Acres Percent
Foxol-Rock outcrop complex, 50 to 70 per- Mellor silt loam, 1 to 6 percent slopes.______ 9, 200 0.7
centslopes. . _____.____________________ 1, 440 0.1 || Mellor-Thiokol silt loams, 1 to 6 percent
Fresh water marsh. ______________________ 6, 770 .5 slopes__ ___________.________ . ___.__.__ 8, 800 7
Francis loamy fine sand, 3 to 6 percent slopes. 470 O] Middle cobbly silt loam, 10 to 30 percent
Fridlosilt loam_ ____________________.____ 4, 440 .3 slopes__ o _______.__ 13, 800 1.1
Fridlo silt loam, moderately alkali__________ 6, 500 -5 || Middle cobbly silt loam, 30 to 70 percent
Gemson silty clay loam, 6 to 10 percent slopes. 900 .1 slopes.__ . .. 36, 500 2.9
Gemson silty clay loam, 10 to 20 percent Middle-Broad association, steep____________ 45, 450 3.6
slopes._ _ oo _._.___ 760 . 1 || Middle-Rock outcrop complex, 10 to 30 per-
Gemson-Rock land association, moderately cent slopes________ . __________. 950 .1
Bbeep . ... 560 ® Middle-Rock outcrop complex, 30 to 60 per-

Gooch silt loam_._.______________________ 1, 645 .1 cent slopes_____________________________ 1, 575 .1
Goring-Yeates Hollow association, moder- Mendon silt loam, 1 to 6 percent slopes. . _ . 920 .1
ately steep- - . _______________________ 2, 165 . 2 |l Mendon silt loam, 6 to 10 percent slopes. __ . 360 "

Goring loam, brown subsoil variant.________ 550 ® Millville silt loam, 0 to 2 percent slopes___ .. 460 ®
Gravel pits_________.____________________ 1, 000 . 1 || Millville silt loam, 2 to 4 percent, slopes_ _ . _ 530 0]
Greenson silt loam, clay substratum._ . ______ 5,210 .4 || Millville silt loam, moderately deep water
Greenson silt loam, strongly alkali__________ 545 0] table, 2 to 4 percent slopes. _____________ 325 0]
Gulliedland - ___.______________________ 2, 275 .2 || Munk gravelly silt loam, 10 to 20 percent
Hansel silt loam, 0 to 1 percent slopes_ ... _. 6, 800 .5 slopes. __ ool ______ 610 .1
Hansel silt loam, 1 to 6 percent slopes__ . ___ 25, 100 2.0 || Obray clay, 10 to 25 percent slopes_________ 1, 050 .1
Hansel silt loam, 6 to 10 percent slopes. - - - - 3, 250 . 2 |} Palisade silt loam, 1 to 6 percent slopes._ ____ 26, 750 2.1
Harding silt loam.__ . _____________._____.__ 5, 500 . 4 || Palisade silt loam, 6 to 10 percent slopes. ___ 1, 025 .1
Hendricks silt loam, 1 to 6 percent slopes___. 730 . 1 || Parleys loam, 0 to 3 percent slopes_________ 2, 300 .2
Hendricks silt loam, 6 to 10 percent slopes.__ 955 . 1 || Parleys loam, cool, 0 to 3 percent slopes_____ 4, 900 .4
Hendricks silt loam, 10 to 20 percent slopes_ _ 1, 200 . 1 || Parleys silt loam, 0 to 1 percent slopes_ _.__._ 790 .1
Hendricks complex, 6 to 10 percent slopes. - - 3, 900 . 3 || Parleys silt loam, 1 to 6 percent slopes______ 17, 400 1.4
Honeyville silty clay loam________________._ 9, 700 . 8 || Parleys silt loam, 6 to 10 percent slopes___._ 6, 300 .5
Hupp gravelly silt loam, 1 to 6 percent slopes. 7, 800 . 6 || Parleys silt loam, 10 to 20 percent slopes. ___ 1, 600 .1
Hupp gravelly silt loam, 6 to 10 percent slopes_ 16, 400 1. 3 || Parleys silty clay loam, 0 to 3 percent slopes_. 295 0]
Hupp silt loam, 3 to 6 percent slopes_ . _ .- __ 1,115 . 1 |i Parleys-Munk complex, 6 to 10 percent slopes.__ | 845 .1
Hupp silt loam, 6 to 10 percent slopes_ _ - . - _ 1, 225 .1 || Parleys-Munk complex, 10 to 20 percent
James Canyon loam, 0 to 3 percent slopes_ _ _ 1, 550 .1 slopes.__ .. ... 3, 900 .3
Kapod stony loam, 6 to 20 percent slopes.._ 3,675 . 3 || Parleys-Pomat silt loams, 6 to 10 percent
Kearns silt loam, 1 to 3 percent slopes______ 13, 300 1.0 slopes_ .. __.__. 4, 300 .3
Kearns silt loam, 3 to 6 percent slopes_ _ .. __ 16, 350 1. 3 || Pass Canyon-Rock outerop complex, 6 to 30
Kearns silt loam, 6 to 10 percent slopes._ - __ 6, 250 .5 percent slopes_________ . ___ .. _____..__ 1, 520 .1
Kearns silt loam, 10 to 20 percent slopes. _ _ . 475 ® Paysonsilt loam_____.___________________ 2, 000 .1
Kearns-Stingal complex, 6 to 10 percent Peteetneet peat, moderately deep variant..._ 605 .1
slopes.__ .. ... 2, 140 .2 | Placeritos silt loam_ ______________________ 6, 400 .5
Kearns silt loam, high lime variant, 10 to 20 Playas. L 125, 063 9.9
percent slopes_._________________________ 1, 350 . 1 || Pogal silt loam, rolling. . __._______________ 7, 100 .6
Kidman fine sandy loam, 0 to 2 percent slopes. 6, 125 . 5 || Pomat silt loam, 6 to 10 percent slopes____.. 3, 500 .3
Kidman fine sandy loam, 2 to 4 percent slopes. 435 0] Pomat silt loam, 10 to 30 percent slopes...__ 5, 250 .4
Kidman loam, 0 to 1 percent slopes__.__.___ 300 Q) Pomat silt loam, 30 to 40 percent slopes,
Kidman loam, 1 to 6 percent slopes_________ 2, 500 .2 eroded. . _____________________.___..__. 1, 800 .1
Kidman loam, 6 to 10 percent slopes..__..__ 560 m Pomat-Kearns silt loams, 10 to 30 percent
Kidman loam, 10 to 20 percent slopes.._.__ . 640 .1 slopes e eeeeaae 1, 450 .1
Kilburn gravelly loam, 1 to 3 percent slopes__ 3, 000 . 2 || Pomat-Parleys silt loams, 10 to 30 percent
Kilburn gravelly sandy loam, 3 to 6 percent Blopes. ol 2, 880 .2
slopes._________________________._____. 1, 525 .1 || Red Rock silt loam, high rainfall, 0 to 3 per-
Kilburn gravelly sandy loam, 6 to 10 percent cent slopes. ________ .. ... _._..... 1,415 .1
slopes______________ . .__. 650 . 11| Red Rock silt loam, 0 to 1 percent slopes. ... _ 1, 450 .1
Kilburn gravelly sandy loam, 10 to 20 per- Red Rock silt loam, 1 to 6 percent slopes...__ 2, 500 .2
cent 8l0Pes. - _ 520 ® Refuge loam ... __________________.____.___ 270 O]
Kilburn gravelly sandy loam, 20 to 30 per- Richmond-Middle complex, 30 to 70 percent
cent slopes..__.____ .o _...____..___ 460 ® slopes, eroded . ______.______________._.__ 4,100 .3
Kilburn gravelly sandy loam, 30 to 60 per- Ridd-Rock outerop complex, 10 to 30 percent
cent slopes.. ... .. ______.___________._.___ 1,225 .1 8lopes . . . 375 ®
Kirkham silt loam___ _________________.___ 3, 050 . 2 || Ridd-Rock outcrop complex, 30 to 70 percent
Lakeshore fine sandy loam_____________.__. 1, 600 .1 slopes__ - 610 -1
Lasil silt loam_____~_______________ 2 ___ 1,780 1l Roekland .o ______________. 6,900 -5
Lasil silt loam, moderately alkali_ . _________ 12, 200 L0 (| Rock outerop. - .- o oo 1,750 -1
Lasil-Airport silt loams___________________ 1,110 .1 || Roshe Springs silt loam_ _______________._._ 4, 400 -3
Lewiston fine sandy loam___.__________.__. 1, 950 .11 Rough brokenland______________________. 4,100 -3
Logan silty elay loam. . ___________________ 2, 180 - 2 ]| Rozlee-Rock outerop complex, 30 to 70 per-
Lucky Star-Elzinga association, steep_ ... 1, 700 .1 cent 8lopes .o 4, 500 .3
Magna silty clay loam._ . __________________ 865 .1 |i Saltair silty clay loam__.___..__....______.. 39, 100 3.1
Manila loam, 8 to 10 percent slopes___._____ 720 .1 || Saltair-Fresh water marsh association_______ 12, 250 190
Manila loam, 10 to 25 percent slopes_—_ .- 2, 550 . 2 || Saltair-Logan association__ ... _______.__._._ 186, 400 L3
Manila loam, 25 to 60 percent slopes________ 785 . 1 || Saltair-Refuge complex__._________________ 3, 100 .2
Manila-Smarts association, steep___________ 2,100 .2 || Sandall cobbly silt loam, 10 to 30 percent
Martini fine sandy loam_.__ ... ____________ 1, 900 .1 slopes.. . 5, 600 -4

See footnotes at end of table.
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Soil Acres Percent Soil Acres Percent
Sandall cobbly silt loam, 30 to 60 percent Thiokol silt loam, 6 to 10 percent slopes_____ 3,910 0.3

SlOPeS - - - o 12, 400 1. 0 {| Thiokol silt loam, low rainfall, 0 to 1 percent
Sandall-Broad association, steep_.._..____-_ 7, 600 .6 SYOPeS . oo 31, 400 2.5
Sandall-Promo association, steep_ - - ._.___- 27, 540 2. 2 || Thiokol silt loam, low rainfall, 1 to 3 percent
Sandall-Rock outcrop complex, 3 to 30 per- SlOPES - - oo 10, 400 .8

cent slOpes - oo 10, 600 .9 || Timpanogos loam, 0 to 3 percent slopes.___. 1, 700 .1
Sandall-Rozlee association, steep- . _..____._ 30, 450 2. 4 || Timpanogos loam, 3 to 6 percent slopes_.__. 400 ®
Sanpete gravelly silt loam, 6 to 30 percent Timpanogos loam, cool, 0 to 3 percent slopes_. 590 .1

SlOPES o - oo 2,780 . 2 || Timpanogos silt loam, 1 to 6 percent slopes.._ 8, 200 .7
Sanpete gravelly silt loam, high rainfall, 1 to Timpanogos silt loam, 6 to 10 percent slopes_ 1, 400 .1

6 percent slopes- . oo oo 11, 000 .9 || Uffens silt loam._ . .- _______.- 3, 605 .3
Sanpete gravelly silt loam, high rainfall, 6 to Very stony land_ - ______ ... 2, 320 .2

10 percent slopes_ - __ oo o __-- 15, 030 1. 2 || Warm Springs fine sandy loam_____________ 1, 210 .1
Sanpete gravelly silt loam, high rainfall, 10 Wasatch gravelly sandy loam, 3 to 10 percent

to 30 percent slopes.__ ..o ___-- 18, 500 1.5 SlOPES - - - e e 560 ®
Sanpete gravelly silt loam, high rainfall, 30 Wasatceh gravelly sandy loam, 10 to 25 per-

to 50 percent slopes._ ... 3, 115 .2 cent slopes . - - oo 610 .1
Saxhy-Thiokol complex, 1 to 6 percent slopes_ 15, 100 1. 2 || Wasatch gravelly sandy loam, gravelly sub-

Saxby-Very stony land association_...___._.__ 14, 200 1.1 soil variant, 30 to 70 percent slopes.______ 580 .1
Sheeprock gravelly sandy loam, 6 to 10 per- Wasatch cobbly sandy loam, gravelly sub-

cent slopes . oo 705 .1 soil variant, 10 to 20 percent slopes_______ 595 .1
Sheeprock gravelly loam, 10 to 40 percent || Wheelon silt loam, 30 to 60 percent slopes._ 725 .1

slopes, severely eroded_ . ________________ 2, 850 .2 || Wheelon gravelly silt loam, shallow variant,

Smarts loam, 30 to 70 percent slopes.____.__ 315 o) 20 to 60 percent slopes_________ . ___.__ 1, 940 .1
Snowville gravelly silt loam, 6 to 20 percent Wheelon-Collinston silt loams, 10 to 30 per-

SlOPeS -« oo 3, 000 .2 cent SlOpes. - oo _.l. 3, 240 .2
Sterling gravelly loam, 1 to 6 percent slopes. - 765 . 1 || Windmill gravelly loam, 1 to 6 percent slopes. 4, 950 .4
Sterling gravelly loam, 6 to 20 percent slopes. 9, 810 .8 || Windmill gravelly loam, 6 to 10 percent
Sterling gravelly loam, 20 to 30 percent slopes 3, 375 .3 SlOPeS - - - e 3, 920 .3
Sterling gravelly loam, 30 to 50 percent slopes . 2, 245 .2 || Windmill gravelly loam, 10 to 20 percent
Sterling very stony loam, 10 to 30 percent SIOPES. - v o e 2, 150 .2

SlOPES . - oo 2, 080 . 2 || Woods Cross silty clay loam________.____._. 1, 220 .1
Sterling-Parleys complex, 6 to 20 percent Woods Cross silty clay loam, moderately

slopes . - 3, 690 .3 saline._ . e iceceeaan 1, 880 .1
Stingal loam, 1 to 6 percentslopes. . ________ 30, 570 2.4 || Yeates Hollow cobbly clay loam, 20 to 30
Stingal loam, 6 to 10 percentslopes_ . ___.___ 3, 960 .3 percent slopes_ - - - oo 1, 100 .1
Stokessiltloam_.__ .. .- 6, 350 .5 || Yeates Hollow cobbly clay loam, 30 to 60
Stony alluvial land_ - ___________._______ 2, 450 .2 percent Slopes_ - __ oo 4,720 .4
Sunset silt loam______________.__l__.______ 1, 100 .1 || Yeates Hollow-Goring association, steep_..__ 1, 960 .1
Syracuse fine sandy loam__________________ 1, 300 .1
Thiokol silt loam, 0 to 1 percent slopes____.. 9, 080 .7 Total - - el 1, 259, 278 100. 0
Thiokol silt loam, 1 to 6 percent slopes.____. 17, 000 1.3

1 Less than 0.05 percent.

Abela Series

The Abela series consists of well-drained soils. These
soils are on alluvial fans and lake terraces. They formed
in very gravelly and cobbly alluvium derived mostly
from limestone but partly from sandstone and quartzite.
Slopes range from 6 to 20 percent. Vegetation consists
of big sagebrush, yellowbrush, bluebunch wheatgrass,
cheatgrass, annual weeds, and in some places, juniper.
Mean annual air temperature ranges from 47° to 49° F.
Average annual precipitation is 13 to 14 inches, and the
frost-free period 1s 100 to 130 days. Elevations range from
4,400 to 5,300 feet.

In a representative profile, the surface layer is grayish-
brown gravelly loam about 14 inches thick. The subsoil
is pale-brown gravelly heavy loam about 14 inches thick.
The substratum is pale-brown very gravelly loam in the
upper part and very pale brown very gravelly loam and
very gravelly sandy loam in the lower part. It extends
to a depth of about 60 inches. The surface layer is mod-
erately alkaline and moderately calcareous, the subsoil
is strongly alkaline and strongly calcareous, and the sub-
stratum is very strongly alkaline and strongly calcareous.

Permeability is moderately rapid, and the rate of water
intake is rapid. Available water holding capacity 184 to 5
inches to a depth of 5 feet. The water-supplying capacity
is about 7 to 8 inches before moisture is depleted. Roots
penetrate to a depth of 60 inches, but most roots are n
the upper 30 inches of soil. :

These soils are used mainly for range and wildlife
habitat. A few small areas are used for nonirrigated
crops.

Representative profile of Abela gravelly loam, 10 to 20
percent slopes, in range, 700 feet west and 600 feet south
of the southeast corner of section 25, T. 10 N, R. 7 Ww.,
about 5 miles southwest of Golden Spike National Monu-
ment:

A11—0 to 5 inches, grayish-brown (10YR 5/2) gravelly loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine and medium, granular structure; soft, friable,
slightly sticky and slightly plastic; many fine and very
fine roots; 30 percent gravel; moderately calcareous;
moderately alkaline (pH 8.3) ; abrupt, wavy boundary.

A12—5 to 14 inches, grayish-brown (10YR 5/2) gravelly loam,
dark brown (10 YR 3/3) when moist; weak, fine and
medium, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; many fine and
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very fine roots; common very fine pores; 30 percent

gravel; moderately calcareous; moderately alkaline
(pH 8.3); clear, wavy boundary.

B2—14 to 28 inches, pale-brown (10YR 6/3) gravelly heavy
loam, dark grayish brown (10YR 4/2% when moist;
weak, fine and medium, subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; few fine and very fine roots; common very
fine pores; 30 percent gravel; strongly calcareous, thin
lime coating on bottom side of pebbles; strongly alka-
line (pH 8.6); clear, wavy boundary.

Clca—28 to 39 inches, pale-brown (10YR 6/3) very gravelly
loam, dark brown (10YR 4/3) when moist; massive;
slightly hard, friable, nonsticky and nonplastic; few
fine and very fine roots; 55 percent gravel and 2 per-
cent cobblestones; strongly calcareous, lime coating
on pebbles; strongly alkaline (pH 9.0); abrupt, wavy
boundary.

C2ca—39 to 49 inches, very pale brown (10YR 7/3) very
gravelly loam, brown (10YR 5/3) when moist; massive;
80 percent gravel and 5 percent cobblestones; strongly
calcareous, lime is strongly cemented; very strongly
alkaline (pH 9.2) ; abrupt, wavy boundary.

C3—49 to 60 inches, very pale brown (10YR 7/3) very gravelly
sandy loam, brown (10YR 5/3) when moist; massive;
loose; 60 percent gravel and 10 percent cobblestones
strongly calcareous, lime is disseminated; very strongly
alkaline (pH 9.2).

Depth to very gravelly or very cobbly material ranges from
11 to 28 inches. Between depths of 10 and 40 inches, the ma-
terial is gravelly, very gravelly, or cobbly loam that is 35 to 80
percent coarse fragments. The coarse fragments are mainly
gravel-size and cobblestone-size angular limestone, sandstone,
and quartzite that are mostly more than 1 inch in diameter.
They have coatings of lime on all surfaces and, in places, are
strongly cemented together. The soils are usually dry in all
parts between depths of 8 and 24 inches.

In the Al horizon, chroma is 2 or 3. Texture is gravelly
loam, gravelly silt loam, or very gravelly loam that is 20 to 60
percent gravel. The Al horizon is moderately alkaline to strongly
alkaline and is slightly calcareous to moderately caleareous.
In the B2 horizon, value is 3 or 4 when the soils are moist;
chroma ranges from 2 to 4. The B2 horizon is moderately
alkaline to strongly alkaline and moderately calcareous to
strongly calcareous. In the Cca horizon, value ranges from 6
to 8 when the soils are dry and from 4 to 6 when they are
moist; chroma is 2 or 3. Reaction is strongly alkaline to very
strongly alkaline.

Abela gravelly loam, 10 to 20 percent slopes (ABE).—
This soil is mainly in east- or west-facing areas and on
alluvial fans and lake terraces. Slopes are medium to
long. A profile of this soil is the one described as repre-
sentative for the Abela series. Moderate sheet and rill
erosion is common. Runoff is medium, and the hazard of
erosion is moderate. Deep drainageways having steep
side slopes dissect this soil in many places.

Included with this soil in mapping are small areas of
Hupp gravelly silt loam, 6 to 10 percent slopes; Middle
cobbly silt loam, 10 to 30 percent slopes; Sanpete gravelly
silt loam, 6 to 30 percent slopes; and Sterling gravelly
loam, 6 to 20 percent slopes.

This soil is used mainly for range and wildlife habitat.
A few small areas are used for nonirrigated crops. Capa-
bility unit VIs-U, nonirrigated; Upland Stony Loam
range site.

Abela stony loam, 6 to 20 percent slopes (AEFE).—
This soil is on alluvial fans. Slopes are medium to long
and are slightly convex. The profile of this soil is similar
to that described as representative for the Abela series,
but this soil is covered with stones on about 5 percent of
its surface. Runoff is medium, and the hazard of erosion
is moderate.

Included with this soil in mapping are small areas of
Hupp gravelly silt loam, 6 to 10 percent slopes; Middle
cobbly silt loam, 10 to 30 percent slopes; and Sterling
gravelly loam, 6 to 20 percent slopes.

This soil is used for range and wildlife habitat. Capa-
bility unit VIIs-U, nonirrigated; Upland Stony Loam
range site.

Agassiz Series

The Agassiz series consists of somewhat excessively
drained soils. These soils are on south- and west-facing
mountains east of Mantua. They formed in residuum
and colluvium derived from limestone. Slopes range from
30 to 70 percent. The vegetation consists of bluebunch
wheatgrass, sagebrush, balsamroot, and buckwheat. Mean
annual air temperature ranges from 44° to 47° F. Average
annual precipitation ranges from 18 to 26 inches, and the
frost-free period is 60 to 100 days. Elevations range from
5,200 to 7,500 feet. )

In a representative profile, the surface layer is brown
very stony loam and very cobbly loam about 14 inches
thick. The underlying layer is yellowish-brown very cobbly
loam about 5 inches thick. It overlies fractured limestone
bedrock at a depth of about 19 inches. The profile is
moderately alkaline throughout, and the substratum is
strongly calcareous. .

Permeability is moderate, and the rate of water intake
is slow. Available water holding capacity is 2 to 3 inches
to bedrock. The water-supplying capacity is 6.5 to 9
inches before moisture is depleted. Roots penetrate to
bedrock. o )

Agassiz soils_are used for range, wildlife habitat, and
water supply. Runoff carries a large amount of silt from
these soils if they are not protected during periods of
rapid rainfall. )

epresentative profile of Agassiz very stony loam, 30

to 70 percent slopes, in an area of Agassiz-Picayune
association, very steep, in range, 1,000 feet west and 400
feet north of the southeast corner of section 23, T. 9 N.,
R.1 W, east of Mantua:

A11—0 to 5 inches, brown (10YR 5/3) very stony loam, dark
brown (10YR 3/3) when moist; weak, medium, sub-
angular blocky structure that parts to moderate, fine,
granular; slightly hard, friable, slightly sticky and
slightly plastic; many fine and very fine roots; many
fine interstitial pores; 25 percent cobblestones, gravel,
and stones; moderately alkaline (pH 8.0); clear, wavy
boundary.

A12—5 to 14 inches, brown (10YR 5/3) very cobbly heavy
loam, dark brown (10YR 3/3) when moist; weak,
medium, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; common fine and
very fine roots; many fine interstitial pores; 50 percent
cobblestones and gravel; moderately alkaline (pH
8.0); gradual, wavy boundary.

Cea—14 to 19 inches, yellowish-brown (10YR 5/4) very cobbly
heavy loam, dark yellowish brown (10YR 4/4) when
moist; massive; hard, friable, slightly sticky and
slightly plastic; few fine and very fine roots; many
fine interstitial pores; 75 percent cobblestones and
gravel; strongly calcareous; moderately alkaline (pH
8.2); abrupt, irregular boundary.

R—19 inches, fractured limestone bedrock.

Depth to fractured limestone bedrock ranges from 14 to 19
inches. The soils are usually moist but are dry for 60 to 90 con-

secutive days in summer. The surface layer contains 20 to 50

percent cobblestoner and 3 percent stones. .
In the Al horizon, value is 4 or 5 when the soils are dr, and
2 or 3 when they are moist; chroma is 2 or 3. Texture in the Al
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horizon is cobbly loam or very cobbly heavy loam. Reaction is
mildly alkaline to moderately alkaline. In the Cca horizon,
value is 5 or 6 when the soils are dry and 3 or 4 when they are
moist; chroma is 8 or 4. Texture in the Cea horizon is very
cobbly heavy loam or very cobbly loam.

Agassiz-Picayune association, very steep (AGG).—
This mapping unit is on the mountains east of the town of
Mantua. 1t consists of about 60 percent Agassiz very stony
loam, 30 to 70 percent slopes, and 25 percent Picayune
gravelly loam, 40 to 70 percent slopes. Included with these
soils in mapping are small areas of Elzinga silt loam, 25 to
50 percent slopes. This included soil makes up about 11
percent of the total acreage. Also included are small areas
of Rock land, which makes up 3 percent, and Rock out-
crop, which makes up 1 percent.

The Agassiz soil 1s on south- and west-facing, slightly
concave to slightly convex mountain slopes under a
cover of bunchgrass and sagebrush. The Picayune soil
also is on south- and west-facing slopes under a cover of
bunchgrass and sagebrush, but it is limited to concave
positions. The Elzinga soil is in canyon bottoms and
draws under maple trees. Rock land and Rock outcrop are
on the knobs and tops of ridges.

Runoff is rapid on the soils of this association, and the
hazard of erosion is high. Elevations range from 5,200 to
6,500 feet. The frost-free period is 70 to 100 days, and the
average annual precipitation is 18 to 24 inches.

The soils of this association are used for range, wildlife
habitat, and water supply. Agassiz very stony loam is in
capability unit VIIs-M, nonirrigated; Mountain Shallow
Loam range site. Picayune gravelly loam is in capability
unit VITe-M, nonirrigated ; Mountain Loam range site.

Airport Series

The Airport series consists of somewhat poorly drained
soils that are affected by alkali. These soils are on lake
lains and low lake terraces in the valleys of the Bear

iver and the Malad River. They formed in mixed lake
sediments. Slopes are less than 1 percent. The vegetation
in noncultivated areas is saltgrass, alkali sacaton, and
greasewoog. Mean annual air temperature ranges from
47° to 52° F. Average annual precipitation ranges from
13 to 16 inches, and the frost-free period is from 110 to
115 days. Elevations range from 4,220 to 4,460 feet.

In a representative profile, the surface layer is grayish-
brown silt loam about 8 inches thick. The subsoil is brown
and light brownish-gray silty clay loam about 10 inches
thick. The substratum is light-gray and light-brown silty
clay loam that extends to a depth of about 60 inches. The
lower part of the subsoil and upper part of the substratum
have accumulations of calcium carbonate. The surface
layer is strongly alkaline and slightly calcareous. The
subsoil and substratum are very strongly alkaline and
slightly to strongly calcareous.

ermeability is slow, and the rate of water intake is
slow. Roots penetrate to a depth of 60 inches.

Airport soils are used mainly for irrigated crops and
range. '

Representative profile of Airport silt loam, in a culti-
vated area, 225 fgety west and 400 feet south of east
quarter corner of section 34, T.10 N, R. 3 W., 2% miles
west of the town of Corinne:

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; moder-
ate, fine and medium, subangular blocky structure;

very hard, friable, slightly sticky and plastic; slightly
calcareous; strongly alkaline (pH 8.1); abrupt,
smooth boundary.

B21t—8 to 13 inches, brown (10YR 5/3) silty clay loam,
dark brown (10YR 3/3) when moist; moderate,
medium, prismatic structure; extremely hard, firm,
sticky and very plastic; few medium pores; con-
tinouous moderately thick clay films on ped faces;
slightly calcareous; strongly alkaline (pH 8.9);
clear, wavy boundary.

B22tca—13 to 18 inches, light brownish-gray (10YR 6/2)
silty clay loam, dark grayish brown (10YR 4/2)
when moist; moderate, medium, subangular blocky
structure; very hard, firm, sticky and plastic; few
fine roots; many fine and very fine pores; many thin
clay films on ped faces; moderately calcareous; very
strongly alkaline (pH 9.6); clear, wavy boundary.

Clca—I18 to 24 inches, light-gray (10YR 7/2) silty clay loam,
brown (10YR 5/3) when moist; massive; very hard,
firm, sticky and plastic; few fine roots; many very
fine pores; strongly calcareous; very strongly alkaline
(pH 9.6); gradual, wavy boundary.

(2—24 to 34 inches, very pale brown (10YR 7/3) silty clay
loam, pale brown (10YR 6/3) when moist; few, fine,
distinet, brown (7.5YR 4/4) mottles; massive; very
hard, firm, sticky and plastic; few fine roots; many
fine and very fine pores; moderately calcareous;
very strongly alkaline (pH 9.6); gradual, wavy
boundary.

C3—34 to 47 inches, light-brown (7.5YR 6/4) lake sediments
consisting mainly of silty clay loam stratified with
1 ¢- to 2-inch layers of fine sandy loam, brown (7.5YR
4/4) when moist; few, fine, faint, brown (7.5YR
4/4) mottles; massive; hard, friable, slightly sticky
and slightly plastic; few very fine roots; many fine
pores; slightly calcareous; strongly alkaline (pH
9.0); gradual, wavy boundary.

C4—47 to 60 inches, light-brown (7.5YR 6/4) heavy silty
clay loam, brown (7.5YR 5/4) when moist; common,
medium, faint, brown (7.5YR 4/4) mottles; massive;
very hard, firm, sticky and plastic; few very fine
roots; many very fine pores; slightly calcareous;
strongly alkaline (pH 9.0).

Depth to the horizon of carbonate accumulation ranges from
11 to 18 inches.

In the A1l horizon, value is 4 or 5 when the soils are dry and
is 2 or 3 when they are moist; chroma is 1 or 2. Texture in the
Al horizon is dominantly silt loam but may be loam or light
silty clay loam. Reaction is moderately alkaline to very strongly
alkaline. The Al horizon is slightly calcareous to strongly
calcareous and ranges from 5 to 14 inches in thickness.

In the B2t horizon, hue is 10YR or 2.5Y; value ranges from
4 to 7 when the soils are dry and from 2 to 6 when they are
moist; and chroma ranges from 1 to 3. Texture in the B2t
horizon is dominantly silty clay loam but may be clay loam.
Reaction is strongly alkaline to very strongly alkaline. The
B2t horizon is slightly caleareous to strongly calcareous. The
B2t horizon ranges from 5 to 16 inches in thickness.

In the Cea horizon, hue ranges from 7.5YR to 2.5Y; value
is 7 or 8 when the soils are dry and ranges from 4 to 7 when
they are moist; and chroma ranges from 1 to 3. Texture in the
Cea horizon is dominantly silty clay loam but may be silty
clay or clay loam. Reaction is moderately alkaline to very
strongly alkaline. In the C horizon, hue ranges from 7.5YR to
5Y; value ranges from 5 to 8 when the soils are dry and from 4
to 6 when they are moist; and chroma ranges from 1 to 4.
Texture of the C horizon is clay loam, heavy silty clay loam,
silty clay loam, silt loam, fine sandy loam, or sandy loam.
Reaction is strongly alkaline to very strongly alkaline. The C
horizon is slightly calcareous to strongly calcareous. The depth
to the water table ranges from 26 to more than 60 inches.

Airport silt loam (Ao).—This soil is on lake plains and
low lake terraces. Slopes are 0 to 1 percent. A profile of
this soil is the one described as representative for the
Airport series. The surface layer ranges from 8 to 14
inches in thickness and is moderately alkaline to strongly
alkaline. Runoff is slow, and the hazard of erosion is slight.
The available water holding capacity is 10 to 12 inches to
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a depth of 5 feet. Elevations range from 4,225 to 4,300
feet, and the frost-free period is 130 to 150 days. This soil
is slightly to moderately affected by salts and alkali.

Included with this soil in mapping are small areas of
Lasil silt loam; Fridlo silt loam, moderately alkali; and
Airport silt loam, sandy substratum.

This soil is used for irrigated crops and range. Irrigated
crops are alfalfa, sugar beets, small grains, corn for
silage, and pasture. Native vegetation is mostly saltgrass
and greasewood. Improved range is mostly tall wheat-
grass. Capability unit IVw-28, irrigated; Alkali Bottom
range site.

Airport silt loam, sandy substratum (Ap).—This soil
is on lake plains and low lake terraces. Slopes are 0 to 1
percent. The profile of this soil is similar to that described
as representative for the Airport series, but the surface
layer ranges from 5 to 9 inches in thickness and is moder-
ately alkaline to strongly alkaline. The texture is mainly
sandy loam between depths of 36 and 60 inches. Runoff
is slow, and the hazard of erosion is slight. The available
water holding capacity is 10 to 12 inches to a depth of
5 feet. Elevations range from 4,220 to 4,300 feet, and the
frost-free period is 140 to 150 days. This soil is slightly
tolmoderately affected by alkali and is slightly affected by
salts.

Included with this soil in mapping are small areas of
Airport silt loam, Payson silt loam, and Lasil silt loam.

This soil is used chiefly for irrigated alfalfa, small
grains, sugar beets, corn for silage, sweet corn, and to-
matoes. Capability unit ITIw—28, irrigated ; Alkali Bottom
range site.

Airport silt loam, strongly alkali (Ar).—This soil is on
lake plains. Slopes are 0 to 1 percent. The profile of this
soil is similar to that described as representative for the
Airport series, but the surface layer ranges from 8 to 11
inches in thickness, is very strongly alkaline, and is silt
loam or silty clay loam. Runoff is slow, and the hazard of
erosion is slight. Because of the salt content, the water
available to plants is only about 7 to 9 inches to a depth
of 5 feet. If the soil is reclaimed, however, the available
water holding capacity is 10 to 12 inches to that depth.
Elevations range from 4,300 to 4,460 feet, and the frost-
free period is 110 to 130 days.

Included with this soil in mapping are small areas of
Lasil silt loam and Airport silt loam.

This soil is used mainly for range. Tall wheatgrass has
been planted in some areas. Native vegetation consists
of saltgrass, alkali sacaton, annual mustard, and grease-
wood. Capability unit VIIw-28, nonirrigated; Alkali
Bottom range site. :

Anty Series

The Anty series consists of well-drained soils. These
soils are on intermediate and high lake terraces west and
north of the town of Plymouth. They formed in strongly
calcareous, mixed lake sediments and alluvium derived
dominantly from limestone but partly from sandstone and
quartzite. Slopes range from 1 to 10 percent. The vege-
tation in noncultivated areas consists of big sagebrush,
yellowbrush, Indian ricegrass, bluebunch wheatgrass,
cheatgrass, and annual weeds. Mean annual air tempera-
ture ranges from 47° to 51° F. Average annual precipita-
tion ranges from 16 to 18 inches, and the frost-free period

is 120 to 140 days. Elevations range from 4,400 to 5,000
feet.

In a representative profile, the surface layer is grayish-
brown and dark grayish-brown fine sandy loam about 10
inches thick. The subsoil is pale-brown and light-gray fine
sandy loam about 9 inches thick, The substratum is white
fine sandy loam and sandy loam in the upper 16 inches
and is loamy fine sand between depths of 35 and 62 inches.
The surface layer is mildly alkaline and moderately cal-
careous, and the subsoil is mildly and moderately alkaline
and moderately to strongly calcareous. The substratum
is strongly alkaline and strongly calcareous,

Permeability is moderately rapid, and the rate of water
intake is rapid. Available water holding capacity is 7.5
to 8.5 inches to a depth of 5 feet. The water-supplying
capacity is 11 to 12 inches before the moisture is depleted.
Roots penetrate easily to a depth of 48 inches but may
extend to a depth of 60 inches or more.

These soils are used for nonirrigated crops.

Representative profile of Anty fine sandy loam, 1 to
6 percent slopes, in a cultivated field, 1,200 feet north
and 700 feet west of the southwest corner of section 3,
T. 13 N,, R. 3 W., west of Plymouth:

Ap—O0 to 5 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, granular structure; soft, friable, non-
sticky and nonplastic; few very fine roots; common
very fine pores; moderately calcareous; mildly alkaline
(pH 7.6); clear, smooth boundary.

A1—5 to 10 inches, dark grayish-brown (10YR 4/2) light fine
sandy loam, dark brown (10YR 3/3) when moist;
weak, coarse, subangular blocky structure; slightly
hard, friable, nonsticky and nonplastic; few very
fine roots; common very fine pores; moderately cal-
careous; mildly alkaline (pH 7.8); clear, smooth
boundary.

B21—10 to 15 inches, pale-brown (10YR 6/3) fine sandy loam,

. dark grayish brown (10YR 4/2) when moist;
moderate, medium, subangular blocky structure; hard,
friable, slightly sticky and nonplastic; few very fine
roots; common very fine pores; moderately calcareous;
moderately alkaline (pH 8.0); gradual, wavy
boundary.

B22¢a—15 to 19 inches, light-gray (10YR 7/2) fine sandy loam,
brown (10YR 5/3) when moist; moderate, medium,
subangular blocky structure; hard, friable, slightly
sticky and nonplastic; few very fine roots; few very
fine pores; few krotovinas 10 to 15 millimeters in
diameter, brown (10YR 4/3) when moist; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 8.6); gradual, irregular boundary. )

Clca—19 to 26 inches, white (10 YR 8/2) fine sandy loam, light
brownish gray (2.5Y 6/2) when moist; weak, medium,
subangular blocky structure; hard, friable, slightly
sticky and nonplastic; few very fine roots; few very
fine pores; few krotovinas % to 3 inch in diameter,
brown (10YR 4/3) when moist; strongly calcareous,
lime is disseminated; strongly alkaline (pH 8.0);

- gradual, irregular boundary. .

C2ca—26 to 35 inches, white (10YR 8/2) sandy loam, h_ght
brownish gray (2.5Y 6/2) when moist; massive;
slightly hard, friable, nonsticky and nonplastic; few
very fine pores; few krotovinas }4 to % inch.in
diameter, brown (10YR 4/3) when moist; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 8.8); gradual, wavy boundary.

C3—35 to 62 inches, white (10YR 8/2) loamy fine .sa.nd, pale
brown (10YR 6/3) when moist; few, medium, faint,
dark yellowish-brown (10YR 4/4) mottles below a
depth of 48 inches; massive; soft, friable; few very
fine pores; strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.9).

Depth to the horizon of carbonate aécumu}ation ranges from
12 to 28 inches. Between depths of 10 and 40 inches, the texture
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is commonly fine sandy loam and content of clay ranges from
14 to 18 percent. The soils are usually moist, but in most years
they are dry in all parts at depths between 8 and 24 inches for
more than 60 consecutive days in summer. :

In the Al horizon, value is 4 or 5 when the soils are dry;
chroma is 2 or 3. Texture is fine sandy loam or sandy loam.
Reaction is mildly alkaline to moderately alkaline. The Al
horizon is slightly calcareous to moderately calcareous and
ranges from 7 to 16 inches in thickness.

In the B2 horizon, value ranges from 5 to 7 when the soils
are dry; chroma is 2 or 3. Texture is very fine sandy loam, fine
sandy loam, or sandy loam. Reaction is mildly alkaline to
strongly alkaline.

In the Ceca and C horizons, hue is 10YR or 2.5Y; value is 7
or 8 when the soils are dry and 5 or 6 when they are moist; and
chroma ranges from 2 to 4. Texture of the C horizon is fine
sandy loam, sandy loam, loamy fine sand, or loamy sand.

Anty fine sandy loam, 1 to 6 percent slopes (AtB).—
This soil is on south- and west-facing slopes on inter-
mediate terraces. A profile of this soil is the one described
as representative for the Anty series. Slopes are slightly
convex and medium in length and most commonly are 1
to 3 percent. Runoff is medium, and the hazard of erosion

is moderate.

Included with this soil in mapping are small areas of
Anty fine sandy loam, 6 to 10 percent slopes; Hansel silt
loam, 1 to 6 percent slopes; and Kearns silt loam, 1 to 3
percent and 3 to 6 percent slopes.

This soil is used for nonirrigated crops. Wheat is the
main crop grown. Capability unit IITe-U, nonirrigated;
range site not assigned.

Anty fine sandy loam, 6 to 10 percent slopes (AtD).—
This soil is on south-facing slopes on intermediate and
high lake terraces. Slopes are convex and short to medium
in length. Runoff is medium, and the hazard of erosion
is moderate. On the more prominent knolls and ridges,
part of the original surface layer has been lost through
erosion and the soil is moderately calcareous to strongly
calcareous to the surface.

Included with this soil in mapping are small areas of
Huplp gravelly silt loam, 6 to 10 percent slopes; Kearns
silt loam, 6 to 10 percent slopes; and Timpanogos silt
loam, 6 to 10 percent slopes.

This soil is used for nonirrigated wheat and alfalfa.
Capability unit IIIe-U, nonirrigated; range site not
assigned.

Arave Series

The Arave series consists of poorly drained soils that
are affected by alkali. These soils are on low lake plains
and low lake terraces. They formed in strongly calcareous,
mixed lake sediments derived mainly from limestone and
sandstone. Slopes range from 0 to 1 percent. The vegeta-
tion consists of saltgrass, alkali sacation, and some
greasewood, foxtail, cheatgrass, sedges, and wiregrass.
Mean annual air temperature ranges from 49° to 52° F.
Average annual precipitation ranges from 11 to 14 inches,

and the frost-free period is 100 to 130 days. Elevations
range from 4,210 to 4,250 feet. '

In a representative profile, the surface layer is light
brownish-gray light silty clay loam about 4 inches thick,
the subsoil is light brownish-gray silty clay loam about 7
inches thick, and the substratum is mostly white silty
clay loam that extends to a depth of 60 inches. The surface
layer and subsoil are very strongly alkaline and strongly
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calcareous, and the substratum is strongly alkaline and
strongly calcareous.

Permeability is moderately slow, and the rate of water
intake is slow. Because of the salt content, the water
available to plants is only about 3 to 8 inches to a depth
of 5 feet. If the soils are reclaimed, however, the available
water holding capacity is 10 to 12 inches to that depth.
Roots penetrate to & depth of 60 inches but are commonly
concentrated in the upper 24 inches.

These soils are used for range.

Representative profile of Arave silty clay loam, in
range, about 2,100 feet east and 800 feet north of the
southwest corner of section 32, T.9 N., R. 6 W.:

Al—0 to 4 inches, light brownish-gray (10YR 6/2) light silty
clay loam, dark grayish brown (10YR 4/2) when
moist; weak, medium, platy structure; hard, firm,
sticky and plastic; many very fine and fine roots;
common very fine vesicular pores; strongly calcareous;
very strongly alkaline (pH 9.2); clear, smooth
boundary.

B2t—4 to 11 inches, light brownish-gray (10YR 6/2) silty clay
loam, dark grayish brown (10YR 4/2) when moist;
weak, medium, prismatic structure that parts to
moderate, medium, subangular blocky; very hard,
firm, sticky and plastic; many very fine and fine roots;
common very fine vesicular pores; many thin clay
films on ped faces; strongly calcareous, lime is dis-
seminated; very strongly alkaline (pH 9.1); clear,
smooth boundary. .

Clea—11 to 15 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y. 5/2) when moist;
weak, medium, subangular blocky structure; very
hard, firm, sticky and plastic; common very fine and
fine roots; many very fine interstitial pores; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 9.0); clear, smooth boundary.

C2ca-—15 to 28 inches, white (L0YR 8/1) heavy silty clay loam,
light gray (2.5Y 7/1) when moist; few, fine, distinet,

* yellowish-brown (10YR 5/6) mottles; weak, fine and
medium, blocky structure; hard, firm, very sticky and
very plastic; few fine and very fine roots; many very
fine pores; strongly calcareous, lime is disseminated ;
strongly alkaline (pH 9.0); gradual, wavy boundary.

C3ca—28 to 38 inches, white (10YR 8/15 silty clay loam,
light gray (2.5Y 7/1) when moist; common, fine,
distinet, yellowish-brown (10YR 5/6) mottles; mas-
sive; very hard, firm, sticky and plastic; few fine and
very fine roots; common very fine interstitial pores;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 9.0); gradual, wavy boundary.

C4—38 to 60 inches, white (L0YR, 8/2) light silty clay loam,
light brownish gray (2.5Y 6/2) when moist; many,
medium, distinet, yellowish-brown (10Yh 5/6
mottles; massive; very hard, firm, sticky and plastic;
few fine roots; strongly calcareous, lime disseminated;
strongly alkaline (pH 9.0).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 10 to 19 inches. The soils are usually
moist but are dry in all parts between depths of 4 and 12 inches
for more than 60 consecutive days in summer. Depth to the
water table ranges from 12 to 30 inches. The effect of alkali
and salts is moderate to strong. Distinct mottles are at a
depth between 15 and 30 inches.

In the Al horizon, value is 4 or 5 when the soils are moist;
chroma is 1 or 2. Texture is light silty clay loam or silt loam.
Reaction is strongly alkaline to very strongly alkaline. The Al
horizon is moderately calcareous to strongly calcareous and
ranges from 4 to 8 inches in thickness.

In the B2t horizon, hue is 10YR or 2.5Y; value is 6 or 7
when the soils are dry and 3 or 4 when they are moist; and
chroma is 1 or 2. Texture is silty clay loam or light silty clay
loam; content of clay ranges from 27 to 35 percent. _Structure
is weak to moderate, medium, prismatic. Reaction is moder-
ately alkaline to very strongly alkaline, and the B2t horizon
ranges from 6 to 11 inches in thickness.
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In the Cca and C horizons, hue is 10YR, 2.5Y, and 5Y;
value is 6 to 8 when the soils are dry and ranges from 5 to 7
when they are moist; and chroma is 1 or 2. Textures are silty
clay loam, clay loam, silt loam, very fine sandy loam, and
loam. Reaction is moderately alkaline to strongly alkaline.

Arave silty clay loam (AV).—This soil is on low lake
plains and low lake terraces, mainly along the edge of
salt playas of the Great Salt Lake. Slopes are 0 to 1 per-
cent and generally are slightly concave. Runoff is slow to
ponded, and the hazard of erosion is only slight.

Included with this soil in mapping are small areas of
Etil loamy sand, 1 to 6 percent slopes, and Saltair silty
clay loam,

This soil is used chiefly for range. A small area is ir-
rigated and produces mainly tall wheatgrass. Capability
unit VIIw-28, nonirrigated ; Salt Meadow range site.

Bickmore Series

The Bickmore series consists of well-drained soils. These
soils are on north-facing mountains south of Mantua.
They formed in residuum and colluvium devived from
limestone. Slopes range from 50 to 70 percent. Vegetation
consists mainly of Douglas-fir and alpine fir, and there is
an understory of snowberry, Oregongrape, lupine, and
horsemint. Nfean annual air temperature ranges from
37° to 40° F. Average annual precipitation ranges from 24
to 28 inches, and the frost-free period is 45 to 60 days.
Elevations range from 6,800 to 8,100 feet.

In a representative profile, the surface layer is dark-
brown loam about 10 inches thick. The subsoil is yellowish-
brown gravelly silty clay loam about 12 inches thick.
The substratum is pale-brown. very gravelly loam that is
about 17 inches thick over limestone bedrock. The profile
is neutral throughout.

Permeability is moderate to a depth of 22 inches but is
moderately rapid below that depth. The rate of water
intake is rapid. Available water holding capacity is 4 to 6
inches to bedrock. The water-supplying capacity ranges
from 11 to 13 inches before moisture is depleted. Roots
penetrate to bedrock.

Bickmore soils are used for woodland, wildlife habitat,
and watershed.

Representative profile of Bickmore loam, 50 to 70
percent slopes, in woodland, 1,000 feet east and 400 feet
north of the southwest corner of section 10, T. 8 N,
R. 1 W, on Block Mountain south of Mantua:

01—2 inches to 0, matted decaying needles and twigs from
conifers.

Al1—0 to 10 inches, dark-brown (10YR 3/3) loam, very dark
brown (10YR 2/2) when moist; weak, fine, granular
structure; soft, very friable, slightly sticky and plastic;
common fine and medium roots and few coarse roots;
15 percent gravel; neutral (pH 6.6); clear, wavy
boundary.

B2t—10 to 22 inches, yellowish-brown (10YR 5/4) gravelly silty
clay loam, dark brown (10YR 3/3) when moist;
moderate, medium and fine, subangular blocky
structure; hard, friable, slightly sticky and plastic;
common fine and medium roots; many very fine
pores; common thin clay films on ped faces; 40 percent
gravel and cobblestones; neutral (pH 6.6); diffuse,
wavy boundary.

Cca—22 to 39 iches, pale-brown (10YR 6/3) very gravelly
loam, dark yellowish brown (10YR 4/4) when moist;
massive; slightly hard, friable, nonsticky and slightly
plastic; few fine roots; many very fine pores; 70
percent gravel and cobblestones; slightly calcareous

in top of horizon to strongly calcareous at the bottom;
neutral (pH 6.8) ; abrupt, wavy boundary.
R—39 inches, fractured limestone bedrock.

The solum ranges from 20 to 31 inches in thickness. Depth
to bedrock ranges from 35 to 40 inches. Coarse fragments are
gravel and cobblestones, and their content ranges from 10 to
25 percent in the Al horizon, from 35 to 40 percent in the B2t
horizon, and from 60 to 80 percent in the Cca horizon. The
soils are usually moist, but they are dry in all parts between
depths of 4 and 12 inches for about 50 to 60 consecutive days
in summer.

In the Al horizon, chroma is 2 or 3. Texture is loam or
gravelly loam. The Al horizon ranges from 10 to 16 inches in
thickness. In the B2t horizon, chroma is 3 or 4. Texture in
the B2t horizon is gravelly silty clay loam or cobbly silty clay
loam. Clay films range from thin to moderately thick on ped
faces. Thickness of the B2t horizon ranges from 10 to 15 inches.
The horizon of carbonate accumulation may begin in the bottom
of the B2t horizon but is most commonly in the Cca horizon.
In the Cca horizon, chroma is 3 or 4. Texture of the Cca
horizon is very gravelly loam or very cobbly loam. This horizon
is slightly to strongly calcareous and is neutral to mildly
alkaline.

Bickmore loam, 50 to 70 percent slopes (BCG).—This
soil is on north-facing mountain slopes. Runoff is very
rapid, and the hazard of erosion is very high.

Included with this soil in mapping are small areas of
Agassiz very stony loam, 30 to 70 percent slopes, and a
dark-colored soil that formed in material derived from
quartzite and contains many coarse fragments.

This Bickmore soil is used for woodland, watershed,
and wildlife habitat. Sawtimber is harvested from some
areas. Use of equipment for timber harvesting is limited
by steep slopes. Capability unit VIIe-HC, nonirrigated;
range site not assigned.

Bingham Series

The Bingham ‘series consists of well-drained soils.
These soils are on intermediate and high lake terraces and
alluvial fans. They formed in mixed lake sediments and
very gravelly alluvium derived mainly from quartzite,
sandstone, and limestone. Slopes range from 1 to 10 per-
cent. The vegetation in noncultivated areas is big sage-
brush, bluebunch wheatgrass, Great Basin wildrye, and
Sandberg bluegrass. Mean annual air temperature ranges
from 47° to 50° F. Average annual precipitation ranges
from 14 to 16 inches, and the frost-free period is 110 to
140 days. Elevations range from 4,500 to 5,200 feet.

In a representative profile, the surface layer is dark
grayish-brown gravelly loam about 7 inches thick. The
subsoil is dark grayish-brown and grayish-brown gravelly
light clay loam about 14 inches thick. The substratum
is light brownish-gray very gravelly light loam between
depths of 21 to 31 inches and then is pale-brown very
gravelly loamy sand that extends to a depth of 60 inches.
The surface layer and subsoil are moderately alkaline
and noncalcareous, and the substratum is strongly alkaline
and strongly calcareous. .

Permeability is rapid, and the rate of water intake is
rapid. Most roots are concentrated in the upper 30 inches
of soil and only a few penetrate into the very gravelly
loamy sand material.

These soils are used for nonirrigated crops.

Representative profile of Bingham gravelly loam, 6 to 10
percent slopes, in a cultivated field, 625 feet riorth and 550
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feet west of the south quarter corner of section 10, T. 12
N., R.3 W., about 1} miles west of the town of Riverside:

Al1—O0 to 7 inches, dark grayish-brown (10YR 4/2) gravelly
loam, very dark brown (10YR 2/2) when moist;
weak, fine and medium, subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; common fine and very fine roots; 20 percent
gravel; moderately alkaline (pH 8.0); clear, smooth
boundary.

B21t—7 to 14 inches, dark grayish-brown (10YR 4/2) gravelly
light clay loam, very dark brown (10YR 2/2) when
moist; moderate, medium, subangular blocky struc-
ture; hard, firm, sticky and plastic; common fine and
very fine roots; common thin clay films on ped faces;
25 percent gravel; moderately alkaline (pH 8.0);
clear, smooth boundary.

B22t—14 to 21 inches, grayish-brown (10YR 5/2) gravelly light
clay loam, dark brown (10YR 3/3) when moist;
moderate, medium, subangular blocky structure; hard,
firm, sticky and slightly plastic; common fine and very
fine roots; common fine and few medium pores; many
thin clay films on ped faces; 40 percent gravel;
moderately alkaline (pH 8.0); clear, smooth boundary.

Clea~—21 to 31 inches, light brownish-gray (I0YR 6/2) very
gravelly light loam, dark grayish brown (10YR 4/2)
when moist; weak, fine, subangular blocky structure;

slightly hard, friable, slightly sticky and slightly.

plastic; common fine and very fine roots; 65 percent
‘gravel and cobblestones; strongly calcareous, lime is
disseminated; strongly alkaline (pH 8.6); gradual,
wavy boundary.

IIC2ca—31 to 60 inches, pale-brown (10YR 6/3) very gravelly
loamy sand, brown (10YR 5/3) when moist; massive;
slightly hard, very friable, slightly sticky and non-
plastic; few fine and very fine roots; 75 percent gravel
and cobblestones; strongly calcareous, lime is dis-
seminated, weakly cemented in lower part; strongly
alkaline (pH 8.8).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 16 to 26 inches. The soils are usually
moist, but in most years they are dry in all parts between depths
of 4 and 12 inches for more than 60 consecutive days in summer.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. The A1 horizon is
dominantly gravelly loam that contains 15 to 30 percent gravel,
but in places it is loam that contains 5 to 15 percent gravel.
Reaction is mildly alkaline to moderately alkaline.

In the B2t horizon, value ranges from 4 to 6 when the soils
are dry and is 2 or 3 when they are moist; chroma is 2 or 3.
The B2t horizon is gravelly light clay loam or gravelly heavy
loam that contains 20 to 45 percent gravel. Clay films are few
to many on ped faces. Reaction is mildly alkaline to moderately
alkﬂline. Thickness of the B2t horizon ranges from 6 to 14
inches.

In the Cea horizon, value is 6 or 7 when the soils are dry and
ranges from 4 to 6 when they are moist; chroma is 2 or 3. The
Cca horizon is very gravelly loam, very gravelly sandy loam,
very gravelly loamy sand, or very gravelly sand that contains
50 to 80 percent gravel and cobblestones. This horizon is
noncemented to weakly or strongly cemented, and the coarse
fragments are well coated with lime.

Bingham loam, 1 to 6 percent slopes (BdB).—This
soil is on alluvial fans and on intermediate to high lake
terraces. Slopes are short to medium in length. Runoff
is slow, and the hazard of erosion is slight. The available
water holding capacity is 4.5 to 5 inches to a depth of 5
feet. The water-supplying capacity is 8 to 9 inches before
moisture is depleted.

Included with this soil in mapping are small areas of
Bingham gravelly loam, 1 to 6 percent slopes; Hupp
§ravelly silt loam, 1 to 6 percent slopes; and Parleys silt
oam, 1 to 6 percent slopes.

This soil is used for nonirrigated wheat and alfalfa.
Capability unit IVs-U4, nonirrigated; range site not
assigned.

Bingham gravelly loam, 1 to 6 percent slopes (BeB).—
This soil is on intermediate to high lake terraces and
alluvial fans. Slopes are medium to long and slightly
convex. Runoff is slow, and the hazard of erosion is slight.
The available water holding capacity to a depth of 5 feet
is 4 to 4.5 inches. The water-supplying capacity is 8 to 9
inches before moisture is depleted.

Included with this soil in mapping are small areas of
Bingham loam, 1 to 6 percent slopes; DeJarnet gravelly
silt Joam, 1 to 6 percent slopes; Hupp gravelly silt loam,
1 to 6 percent slopes; and Sterling gravelly loam, 1 to 6
percent slopes.

This soil is used for nonirrigated wheat and alfalfa.
Capability unit IVs-U4, nonirrigated; range site not
assigned.

Bingham gravelly loam, 6 to 10 percent slopes (BeD).—
This soil is on intermediate to high lake terraces and
alluvial fans. Slopes are short to medium in length and
slightly convex. A profile of this soil is the one described
as representative for the Bingham series. Runoff is
medium, and the hazard of erosion is moderate. Available
water holding capacity to a depth of 5 feet is 4 to 4.5
inches. The water-supplying capacity is 8 to 9 inches
before moisture is depleted.

Included with this soil in mapping are small areas of
Bingham gravelly loam, 1 to 6 percent slopes; Hupp
gravelly silt loam, 6 to 10 percent slopes; and Sterling
gravelly loam, 6 to 20 percent slopes.

This soil is used for nonirrigated wheat and alfalfa.
Capability unit IVs-U4, nonirrigated; range site not
assigned.

Blue Star Series

The Blue Star series consists of well-drained soils.
These soils are on alluvial fans, lake terraces, and terrace
escarpments on Fremont Island and in the southern part
of the Promontory Mountain range. They formed in
gravelly alluvium derived dominantly from quartzite,
limestone, and argillite. Slopes range from 6 to 60 percent
but most commonly are 6 to 20 percent. Vegetation
consists mainly of big sagebrush, snakeweed, Sandberg
bluegrass, three-awn, cheatgrass, and some juniper.
Mean annual air temperature ranges from 48° to 51° F.
Average annual precipitation ranges from 11 to 14 inches,
and the frost-free period is 110 to 140 days. Elevations
range from 4,250 to 4,950 feet.

In a representative profile, the surface layer is brown
gravelly loam about 10 inches thick. The subsoil is pale-
brown gravelly heavy sandy loam about 12 inches thick.
The substratum is pale-brown gravelly coarse sandy loam
between depths of 22 and 37 inches and then is very
pale brown gravelly coarse sand that extends to a delpth
of 60 inches. The surface layer is moderately alkaline
and slightly calcareous, and the subsoil is strongly alka-
line and slightly calcareous. A layer of strong lime ac-
cumulation is at a depth of 22 inches.

Permeability is moderately rapid above a depth of 37
inches but is rapid below that depth. The rate of water
intake is rapid. Available water holding capacity is 5 to
7 inches to a depth of 5 feet. The water-supplying capacity
is about 7 to 9 inches before moisture is depleted. Only a
few roots penetrate to a depth below 37 inches.

These soils are used for range.
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Representative profile of Blue Star gravelly loam, 6 to
20 percent slopes, in range, 2,100 feet north and 300
feet east of the southwest corner of section 19, T. 6 N.,
R.5W.:

A1—0 to 10 inches, brown (10YR 5/3) gravelly loam, dark
) brown (10YR 3/3) when moist; weak, medium,
granular structure; soft, friable, nonsticky and slightly

plastic; many fine and medium roots and few coarse

roots; 20 percent fine gravel; slightly calcareous,
moderately alkaline (pH 8.4); clear, irregular bound-

ary.
B2—10 to %2 inches, pale-brown (10YR 6/3) gravelly heavy
sandy loam, brown (10YR 4/3) when moist; weak,
medium, subangular blocky structure; soft, very
friable, slightly sticky and nonplastic; few fine,

medium, and coarse roots; common very fine tubular’

pores; 35 percent fine gravel; slightly calcareous,
lime is disseminated; strongly alkaline (pH 8.6);
clear, wavy boundary.

Clca—22 to 37 inches, pale-brown (10 YR 6/3) gravelly coarse
sandy loam, brown (10 YR 4/3) when moist; massive;
soft, very friable, nonsticky and nonplastic; few fine
and medium roots; common fine tubular pores; 30
percent fine gravel, coated with lime; strongly cal-
careous, lime is disseminated; strongly alkaline
(pH 8.6); abrupt, irregular boundary.

C2—37 to 60 inches, very pale brown (10YR 8/3) gravelly
coarse sand, pale brown (10YR 6/3) when moist;
single grained; loose; 50 percent fine gravel; strongly
calcareous, under side of gravel coated with lime;
strongly alkaline (pH 8.5).

Between depths of 10 to 40 inches, the texture averages
gravelly sandy loam and the content of coarse fragments
ranges from 25 to 35 percent. The coarse fragments are mainly
fine gravel-size quartzite, limestone, and argillite and range
from % to } inch in diameter. The soils are usually dry in ail
parts between depths of 8 and 24 inches for more than 60
consecutive days in summer.

In the Al horizon, value is 4 or 5 when the soils are dry
and 2 or 3 when they are moist; chroma is 2 or 3. Texture is
gravelly loam or light loam. The A1l horizon is generally non-
calcareous but in places is slightly calcareous. It ranges from

7 to 12 inches in thickness.

In the B2 horizon, value is 5 or 6 when the soils ¢re dry;
chroma is 2 or 3. The B2 horizon is moderately alkaline to
strongly alkaline.

In the Cca and C2 horizons, hue is 7.5YR or 10YR; value
ranges from 6 to 8 when the soils are dry and from 3 to 6
when they are moist; and chroma is 2 or 3. The C horizons
are gravelly loam, gravelly sandy loam, gravelly loamy sand,
or gravelly coarse sand. They are 20 to 50 percent fine gravel.
Reaction is moderately alkaline to strongly alkaline. In some
places the Cca horizon is weakly cemented.

Blue Star gravelly loam, 6 to 20 percent slopes (BgE).—
This soil is on alluvial fans, mainly in the southern part
of the Promontory Mountain range. A profile of this soil
is the one described as representative for the Blue Star
series. Runoff is medium, and the hazard of erosion is
moderate. A few shallow to deep gullies have been formed.

Included with this soil in mapping are small areas of
Blue Star gravelly loam, gravelly subsoil variant, 6 to 10
percent slopes, and Sheeprock gravelly sandy loam, 6 to
10 percent slopes.

This soil is used mainly for range. A small area is used
for nonirrigated small grains. Capability unit VIs-U,
nonirrigated; Upland Stony Loam range site.

Blue Star association, steep (BLG).—This mapping
unit is on Fremont Island. It consists of about 60 percent
Blue Star gravelly loam, 30 to 60 percent slopes; 38 per-
cent Blue Star gravelly loam, gravelly subsoiﬁ) variant, 6
to 10 percent slopes; and 2 percent Rock outcrop.

These soils are intermingled. The Blue Star soil is on
east- and north-facing side slopes on fans and lake-terrace

escarpments under a cover of cheatgrass and bunchgrass.
Slopes are medium in length, are slightly convex, and most
commonly are 30 to 40 percent. The Blue Star gravelly
subsoil variant is on east- and north-facing side slopes on
lake terraces and terrace escarpments under a cover of
cheatgrass and bunchgrass. Slopes are short and convex.
Rock outcrop is at the tops of ridges.

Runoff is rapid on the Blue Star soil, and the hazard
of erosion is high. Runoff is medium on the Blue Star
gravelly subsoil variant, and the hazard of erosion is
moderate. :

The soils of this association are used for range. Blue
Star gravelly loam is in capability unit VIIs-U, nonirri-
gated; Upland Stony Loam range site. Blue Star gravelly
subsoil variant is in capability unit VIs-U, nonirrigated;
Upland Sand range site. '

Blue Star Series, Gravelly Subsoil Variant

The Blue Star series, gravelly subsoil variant, consists
of somewhat excessively drained soils. These soils are on
alluvial fans, narrow lake terraces, and terrace escarpments
on Fremont Island. They formed in gravelly alluvium
derived mainly from argillite and tillite but partly from
limestone and quartizite. Slopes range from 6 to 10 percent.
The vegetation is mainly cheatgrass, Sandberg bluegrass,
snakeweed, and annuals. Mean annual air temperature
ranges from 48° to 51°F. Average annual precipitation
ranges from 11 to 14 inches, and the frost-free period is
110 to 140 days. Elevations range from 4,250 to 4,950 feet.

In a representative profile, the surface layer is brown
gravelly loam about 7 inches thick. The subsoil is brown
gravelly loam about 12 inches thick. The substratum,
extending to a depth of 60 inches, is grayish-brown very
gravelly loamy coarse sand and very gravelly loamy fine
sand. The surface layer and subsoil are mildly alkaline.
The substratum is strongly alkaline and moderately to
strongly calcareous. A layer of strong lime accumulation
is at a-depth of 19 inches. .

Permeability is rapid, and the rate of water intake is
very rapid. Available water holding capacity is 3.5 to 5.5
inches to a depth of 5 feet. The water-supplying capacity
is 5 to 7 inches before moisture is depleted. Only a few
roots penetrate to a depth below 24 inches.

Blue Star gravelly subsoil variant soils are used for
range.

Representative profile of Blue Star gravelly loam,
gravelly subsoil variant, 6 to 10 percent slopes, in range,
500 feet north and 600 feet east of the west quarter corner
of section 17, T. 14 N., R. 4 W., on the east side of
Fremont Island:

O1—1 inch to 0, muleh, partially decomposed vegetation
mixed with soil, area has been burned several times
over the years; very dark grayish brown (10YR 3/2),
very dark brown (10YR 2/2) when moist.

A1—0 to 7 inches, brown (10YR 5/3) gravelly loam, dark
brown (10YR 3/3) when moist; weak, fine, granular
structure; soft, friable, slightly sticky and slightly
plastic; many very fine roots; 20 percent fine angular
gravel, mainly from tillite and argillite; mildly alka-
line (pH 7.6); clear, smooth boundary.

B2—7 to 19 inches, brown (10YR 5/3) gravelly loam, brown
(10YR 4/3) when moist; weak, medium, subangular
blocky structure; slightly hard, friable, slightly sticky
and slightly plastic; common very fine roots; 20 per-
cent fine angular gravel, mainly from tillite and
argillite; mildly alkaline (pH 7.8); gradual, wavy
boundary.
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Clca—19 to 46 inches, grayish-brown (10YR 5/2) very gravelly
loamy coarse sand, very dark grayish brown (10YR
3/2) when moist; single grained; loose; 50 percent fine

angular gravel, mainly from tillite and argillite; -

strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.5); gradual, wavy boundary.

C2—46 to 60 inches, grayish-brown (10YR 5/2) very gravelly
loamy fine sand, dark brown (10YR 3/3) when moist;
single grained; loose; 60 percent fine angular gravel,
mainly from tillite and argillite; moderately calcare-
ous, lime is disseminated; strongly alkaline (pH 9.0).

In the foregoing profile, the dark color of the soil below a
depth of 19 inches is from dark-colored minerals found in the
tillite and argillite rocks.

Coarse fragments are mainly fine gravel (chiplike) from argil-
lite, tillite, and limestone and are about 4 to 4 inch in diameter.
Between depths of 10 to 40 inches, the texture averages grav-
elly loamy sand and the content of coarse fragments ranges
from 20 to 50 percent. The soils are usually dry in all parts be-
tween depths of 8 to 24 inches. :

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. Texture of this
horizon is gravelly loam or gravelly light loam, and its content
of coarse fragments is 10 to 30 percent. Reaction is mildly
alkaline to moderately alkaline. The Al horizon ranges from
7 to 12 inches in thickness.

In the B2 horizon, value is 3 or 4 when the soils are moist;
chroma is 2 or 3. Reaction is mildly alkaline to moderately
alkaline. The B2 horizon is noncalcareous to slightly calcareous.

In the Cca and C horizon, hue is 7.5 or 10YR; value is 5 or 6
when the soils are dry and ranges from 2 to 6 when they are
moist; and chroma is 2 or 3. In the Cca and C horizon, the dark
color of the soil is from dark minerals found in the tillite and
argillite rocks. These horizons are gravelly or very gravelly
loamy fine sand or gravelly or very gravelly loamy coarse sand
that contains 40 to 70 percent gravel. Reaction in the Cca and
C horizon is moderately alkaline to strongly alkaline. The
horizons are moderately calcareous to strongly calcareous.

Blue Star gravelly loam, gravelly subsoil variant, 6 to
10 percent slopes (BhD).—This soil is on alluvial fans
and terrace escarpments on Fremont Island. Slopes are
medium in length. Runoff is medium, and the hazard of
erosion is moderate. A few shallow gullies have been
formed.

Included with this soil in mapping are small areas of
Blue Star gravelly loam, 6 to 20 percent slopes, and
Sheeprock gravelly sandy loam, 6 to 10 percent slopes.

This soil is used for range. Capability unit VIs-U,
nonirrigated ; Upland Sand range site.

Borrow Pits

Borrow pits (Bp) is a miscellaneous land type that
occurs at many locations in the survey area. The pits are
open excavations from which soil and underlying mate-
rials have been removed. The soil material from these
areas has been used for the construction of dams, dikes,
levees, and highways. The material remaining in the pits
is cobbly, stony, or gravelly, and its texture ranges from
clay loam to sand. The side slopes of these borrow pits
are very steep and generally have been left in roughened
condition. In the bottom of most pits, the surface is very
rough and uneven, and this condition prohibits the use
of common tillage implements. A shallow water table is
present in the bottom of a few pits.

These areas are nearly barren but support a thin stand
of Russian thistle, sunflower, gumweed, sweetclover, and
a few willows.

Borrow pits generally are not suited to use as range
but may have some value for wildlife habitat or industrial

uses. Capability unit VIIIs—4; nonirrigated; range site not
assigned. '

Bram Series

The Bram series consists of moderately well drained
and well drained soils. These soils are on lake plains and
lake terraces. They formed in strongly calcareous, mixed
lake sediments derived mainly from limestone and sand-
stone. Slopes range from 0 to 1 percent. The vegetation
consists of shadscale, greasewood, annual mustard, squir-
reltail, cheatgrass, and winterfat. Mean annual air tem-
perature ranges from 47° to 51° F. Average annual
precipitation ranges from 8 to 11 inches, and the frost-free
period is 100 to 130 days. Elevations range from 4,230 to
4,500 feet.

In a representative profile, the surface layer is light
brownish-gray silt loam about 5 inches thick, the subsoil
is very pale brown silt loam about 7 inches thick, and
substratum is very pale brown and light-gray silt loam
that extends to a depth of 64 inches. This soil is moder-
ately calcareous and strongly alkaline to a depth of about
12 inches and strongly calcareous and strongly alkaline
between depths of 12 and 64 inches.

Permeability is moderately slow, and the rate of water
intake is moderate. The water-holding capacity is 9 to 12
inches to a depth of 5 feet, but the water available to
plants is only about 4 to 7 inches because of the high salt
content. The water-supplying capacity is 5.5 to 8 inches
before moisture is depleted. Roots penetrate to a depth of
60 inches, but most are in the upper 30 inches of the soil.

These soils are used mainly for range. Some areas are
used for irrigated crops and wildlife habitat.

Representative profile of Bram silt loam, in range, 700
feet east and 100 feet north of the east quarter corner
of section 23, T. 9 N., R. 8 W., about 9 miles southwest
of Golden Spike National Monument:

A11—O0 to 2 inches, light brownish-gray (2.5Y 6/2) silt loam,
olive brown (2.5Y 4/3) when moist; weak, thin,
platy structure; slightly hard, friable, slightly sticky
and slightly plastic; few fine roots; many very fine
and fine vesicular pores; moderately calcareous;
very strongly alkaline (pH 8.9); abrupt, smooth
boundary. .

A12—2 to 5 inches, light brownish-gray (10YR 6/2) silt loam,
brown (10YR 4/3) when moist; weak, thin, platy
structure; slightly hard, friable, slightly sticky and
slightly plastic; common fine roots; many very fine
vesicular pores; moderately calcareous; strongly
alkaline (pH 8.8); clear, smooth boundary.

B2—5 to 12 inches, very pale brown (10YR 7/3) silt loam,
brown (1OYR 4/?3 when moist; weak, thick, platy
structure that parts to weak, fine and medium,
subangular blocky; hard, friable, sticky and plastic;
common fine and few medium roots; many very fine
interstitial pores; moderately calcareous; strongly
alkaline (pH 9.0); clear, smooth boundary.

Clea—12 to 18 inches, very pale brown (10YR 8/3) siltloam,
pale brown (10YR 6/3) when moist; weak medium,
subangular blocky structure; very harci, friable,
sticky and plastic; few fine and medium roots; many
very fine interstitial pores; strongly calcareous, lime
is disseminated; strongly alkaline (pH 8.9); gradual,
smooth boundary.

C2ca—18 to 23 inches, very pale brown (10YR 7/3) heavy
silt loam, brown (10YR 5/3) when 'moxst; massive;
very hard, friable, sticky and plastic; few fine and
medium roots; common very fine interstitial pores;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.9); gradual, smooth boundary.
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C3—23 to 36 inches, light-gray (2.5Y 7/2) heavy silt loam,
light olive brown (2.5Y 5/3) when moist; massive;
very hard, friable, slightly sticky and slightly plastic;
few fine roots; common very fine interstitial pores;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 9.0) ; gradual, smooth boundary.

C4—36 to 64 inches, light-gray (2.5Y 7/2) heavy silt loam,
light brownish gray (2.5Y 6/2) when moist; massive;
very hard, friable, slightly sticky and slightly plastic;
few fine and medium interstitial pores; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 9.0).

Between depths of 10 and 40 inches, the texture averages
silt loam and the content of clay ranges from 15 to 18 percent.
The soils are usually dry in all parts between depths of 4 to 12
inches. In some areas, faint to distinct mottles are at depths
below 30 to 50 inches. These soils are moderately to strongly
affected by salts and alkali. Depth to the water takle in irri-
gated areas ranges 26 to 40 inches .

In the A1l horizon, hue is 10YR or 2.5Y; value is 6 or 7 when
the soils are dry and ranges from 3 to 5 when they are moist;
and chroma is 2 or 3. Texture in the Al horizon is dominantly
silt loam but may be loam or very fine sandy loam. Reaction
is moderately alkaline to very strongly alkaline. The Al
horizon ranges from 4 to 10 inches in thickness.

In the B2 horizon, hue is dominantly 10YR but ranges from
7.5YR to 2.5Y; valueis 6 or 7 when the soils are dry and ranges
from 4 to 6 when they are moist; and chroma ranges fiom 2 to
4, Texture is silt loam or véry fine sandy loam. Reaction in the
B2 horizon is strongly alkaline to very strongly alkaline.
Thickness of the B2 horizon ranges from 4 to 10 inches.

In the Cca and C horizons, hueis 10YR, 2.5Y,5Y,0r7.5YR;
value ranges from 6 to 8 when the soils are dry and from 4 to 7
when they are moist; and chroma ranges from 2 to 4. Texture
is silt loam or very fine sandy loam. Reaction is strongly alkaline
to very strongly alkaline. In the Cca horizons, the calcium
carbonate equivalent ranges from 20 to 35 percent.

Bram silt loam (BR).—This soil is in broad lake plains
and lake terraces. Slopes are generally 0 to 1 percent, but
in small areas they range from 1 to 4 percent. Runoff is
medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Palisade silt loam, 1 to 6 percent slopes; Harding silt loam;
and Thiokol silt loam, low rainfall, 0 to 1 percent slopes.

This soil is used mainly for range. Very small areas are
used for irrigated alfalfa, sugar beets, corn for silage,
tomatoes, small grains, and irrigated pasture. Capability
unit ITIw-28, irrigated; capability unit VIIs-S8, non-
irrigated ; Semidesert Alkali Flats range site.

Broad Series

The Broad series consists of well-drained soils. These
soils are on north- and east-facing mountains surrounding
the Howell-Blue Creek valley. They formed in residuum
and colluvium derived from sandstone, Jimestone, and
quartzite. Slopes range from 20 to 60 percent. The vege-
tation is dominantly bluebunch wheatgrass, Sandberg
bluegrass, big sagebrush, serviceberry, snowberry, and
annual grass. Mean annual air temperature ranges from
42° to 44° F. Average annual precipitation ranges from
16 to 19 inches, and the frost-free period is 75 to 100 days.
Elevations range from 5,300 to 7,000 feet.

In a representative profile, the surface layer is dark
grayish-brown cobbly loam about 9 inches thick. The sub-
soil is brown iave]ly and very gravelly clay loam about
19 inches thick. The substiatum is very pale brown very
gravelly loam that extends to sandstone bedrock at a
depth of about 36 inches. The surface layer is neutral,
the subsoil is mildly alkaline, and the substratum is
strongly alkaline and strongly calcareous.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is about
4 to 5 inches to bedrock. The water-supplying capacity is
about 6.5 to 8 inches before moisture is depleted. Roots
extend to bedrock. :

Broad soils are used for range, wildlife habitat, and
water supply.

Representative profile of Broad cobbly loam, 30 to 60
percent slopes, in an area of the Broad-Middle association,
steep, in range, 200 feet west and 400 feet south of the
northeast corner of section 15, T. 13 N., R. 4 W., about
4 miles northeast of Whites Valley:

Al11—0 to 3 inches, dark grayish-brown (10YR 4/2) cobbly
loam, very dark brown (10YR 2/2) when moist;
weak, fine and medium, granular structure; soft, very
friable, slightly sticky and slightly plastic; many
fine and very fine roots; common very fine interstitial
pores; 20 percent cobblestones and gravel; neutral
(pH 7.2); clear, smooth boundary. .

A12—3 to 9 inches, dark grayish-brown (10YR 4/2) cobbly
loam, very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
many fine and very fine roots; common very fine
interstitial pores; 20 percent cobblestones and gravel;
neutral (pff 7.2); clear, smooth boundary.

B1—9 to 12 inches, brown (10YR 4/3) gravelly clay loam, very
dark brown (10YR 2/2) when moist; weak, fine and
medium, subangular blocky structure; hard, firm,
slightly sitcky and plastic; many fine and very fine
roots; common very fine interstitial pores; 25 percent
gravel and cobblestones; mildly alkaline (pH 7.4);
clear, smooth boundary.

B21t—12 to 22 inches, brown (10YR 5/3) gravelly clay loam,
brown (7.5YR 4/2) when moist; moderate, medium,
subangular blocky structure; very hard, firm, sticky
and plastic; common very fine roots; common very
fine interstitial pores; many thin clay films on ped
faces and in pores; 25 percent gravel and cobblestones;
mildly alkaline (pH 7.8) ; gradual, wavy boundary.

B22t—22 to 28 inches, brown (7.6 YR 5/4) very gravelly clay
loam, brown (7.5YR 4/4) when moist: moderate,
medium, subangular blocky structure; very hard,
firm, sticky and plastic; common very fine roots;
few very fine interstitial pores; many thin clay films
on ped faces and in pores; 55 percent gravel and cobble-
stones; mildly alkaline (pH 7.8); gradual, wavy
boundary.

Cca—28 to 36 inches, very pale brown (10YR 8/3) very gravelly
heavy loam, light yellowish brown (10YR 6/4) when
moist; massive; slightly hard, friable, slightly sticky
and slightly plastic; few very fine roots; very fine
interstitial pores: 65 percent gravel and cobblestones;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.0); abrupt, smooth boundary.

R—36 inches, fractured sandstone bedrock.

Depth to the horizon of carbonate accumulation ranges from
23 to 36 inches. Depth to bedrock ranges from 30 to 40 inches.
Coarse fragments are mostly cobblestones and gravel; their
content ranges from 10 to 20 percent in the surface layer, 25
to 50 percent in the subsoil, and 50 to 80 percent in the sub-
stratum. From 25 to 35 percent of the surface is covered with
gravel, cobblestones, and a few stones. The soils are usually
moist, but they are dry in all parts between depths of 4 and 12
inches for 60 to 90 consecutive days in summer.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. This horizon is
generally cobbly loam or gravelly loam but is loam or silt loam
in some places. It is neutral to mildly alkaline and ranges from
7 to 15 inches in thickness.

In the B2t horizon, hue is 10YR or 7.5YR; value ranges
from 4 to 6 when the soils are dry and is 3 or 4 when they are
moist; and chroma ranges from 2 to 4. This horizon 18 gravelly
or very gravelly clay loam to cobbly or very cobbly clay loam.
Resction is mildly alkaline to moderately alkaline. The B2t
horizon ranges from 7 to 19 inches in thickness. The horizon of
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carbonate accumulation begins in the lower part of the B2t
horizon in some profiles but generally is in the Cca horizon.

In the Cea horizon, hue is 10YR or 7.5YR; value ranges
from 5 to 8 when the soils are dry and from 5 to 7 when they
are moist; and chroma ranges from 2 to 4. This horizon is very
gravelly loam, very gravelly clay loam, cobbly loam, or cobbly
clay loam. Reaction is moderately alkaline to strongly alkaline.

Broad cobbly loam, 20 to 30 percent slopes (BSE).—
This soil is on north- and east-facing mountains. Runoff is
medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Middle cobbly silt loam, 10 to 30 percent slopes; Smarts
loam, 30 to 70 percent slopes; and Yeates Hollow cobbly
clay loam, 20 to 30 percent slopes.

This soil is used for range, wildlife habitat, and water
supply. Capability unit VIs-M, nonirrigated; Mountain
Stony Loam range site.

Broad cobbly loam, 30 to 60 percent slopes (BSG).—
This soil is on north- and east-facing mountains. Runoff
is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Manila loam, 25 to 60 percent slopes; Middle cobbly silt
loam, 30 to 70 percent slopes; and Yeates Hollow cobbly
clay loam, 30 to 60 percent slopes. ‘

This soil is used for range, wildlife habitat, and water
supply. Capability unit VIIs-M, nonirrigated; Mountain
Stony Loam range site.

Broad-Manila association, steep (BTG).—This mapping
unit is on the mountain areas east of Blue Creek vaﬁey.
It consists of about 60 percent Broad cobbly loam, 30
to 60 percent slopes, and 30 percent Manila loam, 25 to
60 percent slopes. Included with these soils in mapping are
areas of Forsgren silt loam, 10 to 20 percent slopes;
Smarts loam, 30 to 70 percent slopes; and Yeates Hollow
cobbly clay loam, 30 to 60 percent slopes. These included
soils make up about 10 percent of the total acreage.

Soils of this association are intermingled. The Broad
soil is on very steep, north- and east-facing mountains.
The Manila soil also is on very steep, north- and east-
facing slopes, but slopes are slightly concave. Both soils
have a cover of bluebunch wheatgrass, big sagebrush,
yellowbrush, Sandberg bluegrass, and serviceberry.

The soils in this association are used for range, wildlife
habitat, and water supply. The Broad soil is in capability
unit VIIs-M, nonirrigated; Mountain Stony Loam range
site. The Manila soil is in capability unit VIIe-M, non-
irrigated ; Mountain Loam range site.

Broad-Middle association, steep (BUG).—This
mapping unit is mostly on the mountains east of Blue
Creek valley, but a small acreage is on the east-facing
slopes of the Promontory Mountains. It consists of about
60 percent Broad cobbly loam, 30 to 60 percent slopes,
and 30 percent Middle cobbly silt loam, 30 to 70 percent
slopes. Included with these soils in mapping are areas of
Mahila Joam, 25 to 60 percent slopes; Sandall cobbly
silt loam, 30 to 60 é)ercent slopes; Smarts loam, 30 to 70
percent slopes; and Yeates Hollow cobbly clay loam,
30 to 60 percent slopes. These included soils make up
about 10 percent of the total acreage.

The Broad soil is on very steep, mainly north- and east-
fa,m.n¥ mountains. The Middle soil ‘is on very steep,
mainly south- and west-facing mountains. Both soils
have a cover of bluebunch wheatgrass, big sagebrush,
yellowbrush, Sandberg bluegrass, serviceberry, and annual

grasses. The profile of this Broad soil is the one described
as representative for the Broad series. ‘

Runoff is medium, and the hazard of erosion is moderate.

The soils in this association are used for range, wildlife
habitat and, to a limited extent, water supply. The
Broad soil is in capability unit VIIs-M, nonirrigated;
Mountain Stony Loam range site. The Middle soil is in
capability unit VIIe-U, nonirrigated; Upland Loam
range site.

Broad-Smarts association, steep (B VG).—This mapping
unit is on very steep mountains. It consists of about 60
percent Broad cobbly loam, 30 to 60 percent slopes, and
30 percent Smarts loam, 30 to 70 percent slopes. Included
with these soils in mapping are areas of Manila loam, 25
to 60 percent slopes; Middle cobbly silt Joam; 30 to 70
percent slopes; Yeates Hollow cobbly clay Joam, 30 to 60
percent slopes; and Rock outcrop. These included areas
make up about 10 percent of the total acreage.

The Broad soil is on south- and east-facing mountain
slopes under a cover of big sagebrush, bluebunch wheat-
grass, serviceberry, cheatgrass, and yellowbrush. The
Smarts soil is on north- and west-facing mountain slopes and
mountain ravines. Its plant cover is an overstory of maple
and chokecherry and an understory of grasses, shrubs,
and annuals.

Runoff is medium, and the
moderate.

The =oils in this association are used for range, wildlife
habitat, and, to a limited extent, water supply. The Broad
soil is in capability unit VIIs-M, nonirrigated; Mountain
Stony Loam range site. The Smarts soil is in capability
unit VIIe~M, nonirrigated; Mountain Loam (Shrub) range
site.

Collett Series

The Collett series consists of somewhat poorly drained
soils. These soils are on low lake terraces and lake plains
in the Bear River valley south and west of Tremonton.
They formed in calcareous, fine-textured, mixed lake
sediments derived dominantly from limestone and sand-
stone. Slopes are 0 to 1 percent. The vegetation in non-
cultivated areas is Kentucky bluegrass, Great Basin
wildrye, saltgrass, foxtail, and sedges. Mean annual air
temperature ranges from 47° to 51° F. Average annual
precipitation ranges from 13 to 15 inches, and the frost-free
period is 130 to 145 days. Elevations range from 4,250 to
4,350 feet. _ )

In a representative profile, the surface laKer is grayish-
brown silty clay loam about 14 inches thick. The subsoil
is light brownish-gray silty clay about 9 inches thick.
The substratum is white silty clay between depths of 23
and 30 inches and then is light-gray and pink silty clay
loam that extends to a depth of 66 inches. The surface
layer is strongly alkaline and slight]i to moderately cal-
careous, the subsoil is strongly alkaline and strongly
calcareous, and the substratum is very strongly alkaline
and strongly calcareous. A layer of strong lime accumula-
tion is at a depth of 23 inches. )

Permeability is slow to a depth of 23 inches and is
moderately slow below that depth. The rate of water
intake is moderate. Available water holding capacity is
10 to 12 inches to a depth of 5 feet. Roots extend to a
depth of 60 inches or more where the soils are drained.

Collett soils are used for irrigated crops.

hazard of erosion is
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Representative profile of Collett silty clay Joam, in a
cultivated field, 400 feet south and 600 feet west of the
northeast corner of section 12, T. 11 N., R. 4 W., about
3 miles west of Tremonton:

Ap—O0 to 7 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium and fine, subangular blocky structure
that parts to weak, medium and fine, granular; hard,
firm, sticky and plastic; common very fine and fine
roots; slightly calcareous; strongly alkaline (pH 8.6);
abrupt, smooth boundary.

Al1—7 to 14 inches, grayish-brown (10YR 5/2) heavy silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, subangular blocky structure;
glightly hard, firm, very sticky and very plastic;
common very fine and fine roots; many very fine
and fine pores; moderately calcareous, lime is dis-
seminated; strongly alkaline (pH 8.6); clear, wavy
boundary.

B2—14 to 23 inches, light brownish-gray (10YR 6/2) silty
clay, dark grayish brown (2.5Y 4/2) when moist;
moderate, fine and medium, subangular blocky struc-
ture; very hard, very firm, very sticky and very
plastic; few very fine roots; many fine and medium
pores; strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.8); clear, wavy boundary.

Clca—23 to 30 inches, white (10YR 8/25 silty clay, grayish
brown (2.5Y 5/2) when moist; many, fine, distinct,
dark yellowish-brown (10YR 4/4) mottles; massive;
very hard, firm, very sticky and plastic; few very
fine roots; common fine and few medium pores; very
strongly calcareous, lime is disseminated; very strongly
alkaline (pH 9.2); gradual, wavy boundary.

C2ca—30 to 45 inches, light-gray (10YR 7/2) heavy silty clay
loam, brown (10YR 5/3) when moist; many, coarse,
prominent, dark yellowish-brown (10 YR 4/4) mottles;
massive; very hard, firm, sticky and plastic; few very
fine roots; many fine and:few medium pores; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 9.0); clear, wavy boundary.

C3—45 to 66 inches, pink (7.5YR 7/4) heavy silty clay loam,
brown (7.5YR 5/4) when moist; common, medium,
prominent, olive-gray (5Y 5/2) mottles; massive; very
hard, firm, sticky and plastic; few very fine roots;
few very fine pores; strongly calcareous, some lime
veins; strongly alkaline (pH 8.5).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 17 to 30 inches. Between depths of 10
and 40 inches, the texture averages silty clay and the content
of clay ranges from 35 to 44 percent. The soils are usually
moist, and unlike most other soils in the survey area, in most
years they are not dry in all parts between depths of 4 to 12
inches for as much as 60 consecutive days in summer.

In the Al horizon, hue is 10YR or 2.5Y and chroma is 1 or 2.
Texture is heavy silty clay loam or heavy silt loam. The Al
horizon is moderately alkaline to strongly alkaline and is
slightly calcareous to moderately calcareous.

n the B2 horizon, hue is 10YR or 2.5Y and value is 4 or 5
when the soils are moist. Texture is silty clay or heavy silty
clay loam. The B2 horizon is moderately calcareous to strongly
calecareous and is moderately alkaline to strongly alkaline.

In the Cea and C horizons hue is 7.5YR, 10YR, 2.5Y, or
5Y; value ranges from 6 to 8 when the soils are dry and is 5 to
6 when they are moist; and chroma ranges from 2 to 4. Reaction
is strongly alkaline to very strongly alkaline. In the Cea horizon,
calcium carbonate equivalents range from 25 to 50 percent.
Stratified lake-laid sediments are at a depth below 29 to 45
inches; the texture is mainly silty clay loam or silty clay, but
there are laKers of very fine sandy loam }4 inch .to 2 inches
thick. Depth to the water table ranges from 30 to 40 inches
where the soils are not drained and from 40 to 60 inches wherc
they are drained. Distinct mottles are at a depth below 22 to
32 inches; they range from few to many and are fine to medium.

Collett silty clay loam (Co).—This soil is on broad, low
lake terraces and lake plains in the Bear River valley
south and west of Tremonton. Slopes most commonly
are less than 1 percent but range from 0 to 2 percent. Run-

off is slow, and the hazard of erosion is slight. Most areas
of this soil have been leveled and tile drained. Where the
soil is not drained, the water table is at a depth of 40 to
60 inches or more.

Included with this soil in mapping are small areas of
Greenson silt loam, strongly alkali, and Honeyville silty
clay loam.

This Collett soil is used for irrigated alfalfa, small grains,
corn for silage, sugar beets, and irrigated pasture. Capa-
bility unit 1IIw-25, irrigated; Wet Meadow range site.

Collinston Series

The Collinston series consists of well-drained soils. These
soils are on high lake tefraces and terrace escarpments near
the communities of Collinston and Beaver Dam. They
formed in calcareous alluvium, conglomerate of the Salt -
Lake geologic formation, and mixed lake sediments
derived from light-colored, tuffaceous sandstone and
limestone. Slopes range from 6 to 30 percent. Vegetation
is mainly bluebunch wheatgrass, slender wheatgrass, Great
Basin wildrye, balsamroot, and buckwheat. Mean annual
air temperature ranges from 46° to 48° F. Average annual
precipitation is 15 to 16 inches, and the frost-free period
1s 120 to 130 days. Elevations range from 4,700 to 5,400
feet.

In a representative profile, the surface layer is grayish-
brown silt loam about 14 inches thick. The next layer,
about 11 inches thick, is white silt loam that has an ac-
cumulation of lime. This is underlain by white silt loam
that extends to a depth of 60 inches or more. The surface
layer is moderately and strongly alkaline and is slightly
and moderately calcareous, and the substratum is strongly
alkaline and strongly calcareous. i

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity 1s 10 to 12
inches to a depth of 5 feet. The water-supplving capacity
is 10 to 12 inches for plant growth before moisture is
depleted. Roots penetrate easily to a depth of 60 inches.

These soils are used for nonirrigated crops and range.

Representative profile of Collinston silt loam, 10 to
30 percent slopes, in an area of Wheelon-Collinston silt
loams, 10 to 30 percent slopes, in a cultivated field, 1,000
feet east and 300 feet north of the southwest corner of
section 12, T. 12 N., R. 2 W, southeast of Beaver Dam:

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine and medium, granular structure; soft, friable,
slightly sticky and slightly plastic; few very fine
roots; common very fine pores; slightly calcareous;
moderately alkaline (pH 8.4) ; clear, smooth boundary.

A1—S8 to 14 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few very
fine roots; common very fine 1_piores; moderately cal-
careous; strongly alkaline (pH 8.6); abrupt, wavy
boundary.

Cleca—14 to 25 inches, white (2.5Y 8/2) silt loam, light brown-
ish gray (2.5'Y 6/2) when moist; weak, medium, sub-
angular blocky structure; hard, friable, slightly
sticky and slightly plastic; few very fine roots; many
veﬁr fine pores; strongly calcareous; strongly alkaline
(pH 8.8); diffuse, smooth boundary.

C2—25 to 44 inches, white (2.5Y 8/2) silt loam, light olive
gray (5Y 6/2) when moist; few, fine, distinct, yellow-
ish-brown (10YR 5/6) mottles; massive; hard, friable,

slightly sticky and slightly plastic; few very fine
roots; common fine and very fine and few medium
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pores; strongly calcareous; strongly alkaline (pH 8.8);
diffuse, smooth boundary.

C3—44 to 72 inches, white (2.5Y 8/2) silt loam, light olive
gray (5Y 6/2) when moist; common, fine, distinct,
yellowish-brown (10YR 5/8) mottles; massive; hard,
friable, slightly sticky and slightly plastic; few very
fine roots; many very fine pores; strongly calcareous;
strongly alkaline (pH 8.8).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 8 to 17 inches. Between depths of 10
and 40 inches, the texture averages silt loam and the content
of clay ranges from 20 to 24 percent. The soils are usually
moist but are dry in all parts between depths of 4 to 12 inches
for more than 60 consecutive days in summer.

In the Al horizon, value is 2 or 3 when the soils are moist;
chroma is 1 or 2. The Al horizon is mildly alkaline to strongly
alkaline and slightly calcareous to moderately calcareous. In
the Cea horizon, hue is 10YR or 2.5Y; value ranges from 6 to
8 when the soil is dry and from 4 to 6 when moist. Texture is
mainly silt loam but may be silty clay loam. The Cea horizon is
strongly alkaline to very strongly alkaline. In the C horizons
hue is 2.5Y or 5Y.

In Box Elder County, Eastern Part, the Collinston soils are
mapped only in complexes with the Wheelon soils. Soils of the
two series are so closely intermingled that they cannot be
separated at the scale used in mapping. To conserve these soils
where they are used for crops, they must be treated with
conservation measures required for the most restrictive soil.

Collinston-Wheelon silt loams, 6 to 10 percent slopes
(CwD).—This mapping unit is in rolling topography on
lake terraces having all aspects. It consists of about 55
percent Collinston silt loam, 6 to 10 percent slopes, and
35 percent Wheelon silt loam, 6 to 10 percent slopes.
Included with these soils in mapping are small areas of
Mendon silt loam, 6 to 10 percent slopes. This included
soil makes up about 10 percent of the total acreage.

Soils of this complex are closely intermingled in rolling
areas. The Collinston soil has slightly concave slopes,
and the Wheelon soil has short, convex slopes and is on
knolls and ridges. The plant cover on both soils consists
mainly of bluebunch wheatgrass, slender wheatgrass,
Great Basin wildrye, balsamroot, buckwheat, big sage-
brush, and annual grasses.

Runoff is medium, and the hazard of erosion is moderate.

These soils are used for range and nonirrigated small
grains. The Wheelon soil is the more erodible of the two
soils. If the complex is used for crops, the Wheelon soil
should determine the conservation measures needed for
both soils. Capability unit VIe~U, nonirrigated; Upland
Shallow Loam range site.

Cudahy Series

The Cudahy series consists of poorly drained soils
that have a hardpan of indurated lime. These soils are on
low lake terraces and lake plains in the area immediately
west of Brigham City and Perry. They formed in very
strongly calcareous, mixed lake sediments derived domi-
nantly from limestone and sandstone. Slopes range from
0 to 3 percent. The vegetation in noncultivated areas
consists mainly of wiregrass, sedges, Kentucky bluegrass,
saltgrass, and foxtail. Mean annual air temperature
ranges from 47° to 50° F. Average annual precipitation
ranges from 15 to 17 inches, and the frost-free period is
140 to 155 days. Elevation ranges from 4,225 to 4,320 feet.

In a representative profile, the surface layer is gray
silt loam about 10 inches thick. The next layer is hight-
ﬁray silt loam 19 inches thick. This is underlain by a

ardpan of white, indurated lime about 15 inches thick.

Below the hardpan is light-gray silty clay loam that
extends to a depth of 60 inches. The surface layer is
moderately alkaline and strongly calcareous, and the
underlying layers are moderately alkaline and very
strongly calcareous.

Permeability is moderate above the hardpan but is
very slow in the hardpan. The rate of water intake is
slow. Available water holding capacity is about 5 to 6
inches above the hardpan. Roots penetrate to the hardpan.

These soils are used mainly for native pasture, but some
areas are used for irrigated crops.

Representative profile of Cudahy silt loam, in pasture,
1,120 feet east and 135 feet north of the west quarter
corner of section 23, T. 9 N.,, R. 2 W., about three-
fourths of a mile west of Box Elder High School, near
Brigham City:

0O1—1 inch to 0, decaying leaves, stems, and similar organic
materials.

A1—0 to 10 inches, gray (10YR 5/1) silt loam, black (10YR
2/1) when moist; weak, medium and coarse, sub-
angular blocky structure that parts to moderate,
fine, granular; hard, friable, nonsticky and slightly
plastic; many fine and very fine roots; strongly
calcareous; moderately alkaline (pH 8.0); clear,
wavy boundary.

Clca—10 to 23 inches, light-gray (10YR 6/1) silt loam, dark
gray (10YR 4/1) when moist; weak, medium, sub-
angular blocky structure; hard, friable, nonsticky
and slightly plastic; many fine and very fine roots;
many very fine pores; very strongly calcareous, lime
is disseminated; moderately alkaline (pH 8.4);
gradual, irregular boundary.

C2ca—23 to 29 inches, light-gray (10YR 7/1) silt loam, gray-
ish brown (10 YR 5/2) when moist; massive; extremely
hard, extremely firm, nonsticky and nonplastic;
many very fine pores; very strongly calcareous, lime
is disseminated; moderately alkaline (pH 8.4);
gradual, irregular boundary.

C3cam—29 to 44 inches, white (10YR 8/2), indurated lime
hardpan, light brownish gray (10YR 6/2) when
moist; few, fine, faint, yellowish-brown (10YR
5/4) mottles; very strongly calcareous; moderately
alkaline (pH 8.4). .

C4g—44 to 60 inches, light-gray (5Y 7/1) light silty clay loam,
gray (5Y 5/1) when moist; many, medium, distinct,
dark yellowish-brown (10YR 4/4) mottles; massive;
very hard, firm, sticky and plastic; few fine pores;
very strongly calcareous, lime is disseminated;
moderately alkaline (pH 8.4).

Depth to the hardpan ranges from 23 to 40 inches. Average
texture between a depth of 10 inches and the hardpan is silt
loam. The soils are usually moist, and in most years they are
not dry in all parts of the 4- to 12-inch depth for as long as 60
consecutive days in summer. Depth to the water table fluc-
tuates with the season but is mainly 20 to 30 inches unless the
soils are drained.

In the Al horizon, value is 2 or 3 when the soils are moist;
chroma is 1 or less. The Al horizon ranges from 8 to 12 inches
in thickness. In the Cca and C horizons, hue is 10YR, 2.5Y,
or 5Y; value ranges from 6 to 8 when the soils are dry and from
4 to 6 when they are moist; and chroma is 1 or 2. Texture below
the hardpan is light silty clay loam or light silty clay. Mottles
below the hardpan are distinct, range from few to many, and
are fine to medium.

Cudahy silt loam (Cy).—This soil is in small areas on
west-facing low terraces and lake plains west of Brigham
City and Perry. Slopes are slightly concave and most
commonly are less than 1 percent, but they range from
0 to 3 percent. Runoff is slow to ponded, and the hazard
of erosion is none to slight.

Included with this soil in mapping are small areas of
Roshe Springs silt loam.
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This Cudahy soil is used mainly for native pasture that
is occasionally mowed for hay. A small area of this soil
has been drained and is used for irrigated alfalfa, small
grains, sugar beets, corn for silage, and irrigated pasture.
Capability unit IVw—28, irrigated; Wet Meadow range
site.

Dagor Series

The Dagor series consists of well-drained soils. These
soils are on broad alluvial fans between the cities of Perry
and Willard. They formed in alluvium derived from quartz-
ite, sandstone, gneiss, and schist. Slopes range from 3 to 6
percent. The vegetation in noncultivated areas consists of
big sagebrush, bluebunch wheatgrass, yellowbrush, yar-
row, and annual grasses. Mean annual air temperature
ranges from 49° to 51° F. Average annual precipitation is
15 to 16 inches, and the frost-free period is 100 to 160
days. Elevation ranges from 4,300 to 4,400 feet.

In a representative profile, the surface layer is dark
grayish-brown loam about 21 inches thick. The under-
lying layers, extending to a depth of 60 inches, are light
brownish-gray loam. The surface layer is mildly alkaline
and noncalcareous to slightly calcareous. The next layers
are moderately alkaline and slightly calcareous.

Permeability is moderate, and the rate of water intake is
moderate. Available water holding capacity is 10 to 11
inches to a depth of 5 feet. The water-supplying capacity
is 11 to 12 inches before moisture is depleted. Roots
penetrate easily to a depth of 60 inches.

These soils are used for irrigated crops.

Representative profile of Dagor loam, 3 to 6 percent
slopes, in a cultivated field, 2,350 feet south and 300 feet
west of the north quarter corner of section 14, T. 8 N,
R. 2 W., about 1% miles north of Willard:

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine, granular structure; hard, friable, nonsticky and
slightly plastic; common fine and very fine roots; 5
percent gravel; noncalcareous to slightly calcareous;
mildly alkaline (pH 7.4); abrupt, smooth boundary.

A1—9 to 21 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium and coarse, subangular blocky structure;
hard, friable, nonsticky and slightly plastic; few fine
and very fine roots; common fine and very fine pores;
5 percent gravel; noncalcareous to slightly calcareous;
mildly alkaline (pH 7.6); clear, smooth boundary.

C1—21 to 31 inches, light brownish-gray (2.5Y 6/2) loam, dark
grayish brown (2.5Y 4/2) when moist; massive; hard,
friable, nonsticky and slightly plastic; few fine and
very fine roots; many fine and very fine pores; slightly
calcareous; moderately alkaline (pH 8.2); gradual,
wavy boundary.

C2—31 to 60 inches, light brownish-gray (2.5Y 6/2) loam, dark
grayish brown (10YR 4/2) when moist; massive; hard,
friable, slightly sticky and slightly plastic; few fine
roots; many fine and very fine pores; slightly cal-
careous; moderately alkaline (pH 8.4).

The texture averages loam between depths of 10 and 40
inches. The content of gravel is as much as 10 percent through-
out the profile. These soils are generally noncalcareous but may
be slightly caleareous if they are recharged by irrigation water.
The soils are usually moist but in most years are dry in all parts
between depths of 4 and 12 inches for more than 60 consecutive
days in summer.

In the Al horizon, value is 2 or 3 when the soils are moist,
and they are noncalcareous to slightly calcareous. The Al
horizon ranges from 20 to 24 inches in thickness. In the C
horizon, hue is 2.5Y or 10YR. The C horizon is noncalcareous
to slightly calcareous.

Dagor loam, 3 to 6 percent slopes (DaB).—This soil
is on short, west-facing alluvial fans. Runoff is slow, and
the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Draper loam, 0 to 3 percent slopes, and Wasatch gravelly
sandy loam, 3 to 10 percent slopes.

This soil is used for irrigated stone fruits, apples,
tomatoes, corn, peas, melons, alfalfa, small grains, and
irrigated pasture. Capability unit ITe-1, irrigated; range
site not assigned.

DelJarnet Series

The DeJarnet series consists of well-drained soils.
These soils are on intermediate and high lake terraces and
offshore bars. They formed in very gravelly alluvium or
reworked lake sediment that was derived dominantly
from quartzite and sandstone rocks but was slightly
influenced by limestone. Slopes range from 1 to 10 percent.
The vegetation in noncultivated areas consists of big
sagebrush, bluebunch wheatgrass, Sandberg bluegrass,
yellowbrush, cheatgrass, and annual weeds. Mean annual
air temperature is 47° to 50° F. Average annual precipita-
tion is 15 to 18 inches, and the frost-free period is 110 to
140 days. Elevations range from 4,700 to 5,200 feet.

In a representative profile (fig. 2), the surface layer is
dark grayish-brown gravelly silt loam about 10 inches
thick. The subsoil is about 24 inches thick. It is dark
grayish-brown gravelly silt loam in the upper part and
brown very gravelly loam in the lower part. The sub-
stratum is pale-brown very gravelly loam that extends to
a depth of 60 inches. The surface layer is mildly alkaline,
the subsoil is mildly and moderately alkaline, and the
substratum is strongly alkaline and strongly calcareous.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 5.5 to 7
inches to a depth of 5 feet. The water-supplying capacity
before moisture is depleted is 9 to 11 inches. Roots
penetrate to a depth of more than 60 inches, but most of
them are at a depth of 20 to 30 inches.

These soils are used for nonirrigated crops.

Representative profile of DeJarnet gravelly silt loam,
1 to 6 percent slopes, in a cultivated field, 1,050 feet west
and 240 feet south of the east quarter corner of section 11,
T. 14 N., R. 6 W., about 8 miles north and 2 miles west
from the Valley turnoff on Interstate Highway 1-80:

Apl—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly
silt loam, very dark brown (10YR 2/2) when moist;-
weak, medium and fine, granular structure; slightly
hard, friable, slightly sticky and slightly plastic; com-
mon fine roots; 25 percent gravel; mildly alkaline
(pH 7.8); clear, smooth boundary.

Ap2—4 to 10 inches, dark grayish-brown (10YR 4/2) gravelly
silt loam, very dark brown (10YR 2/2) Wh‘en moist;
weak, fine, subangular blocky structure; sl}ghtly"hard,
friable, slightly sticky and slightly plastic; few fine
roots; few very fine pores; 25 percent gravel; mildly
alkaline (pII 7.8); gradual, smooth boundary.

B21—10 to 20 inches, dark grayish-brown (10YR -4/2) . gravelly.
silt loam, very dark brown (10YR 2/2) when r‘noxst‘;
weak, medium, subangular blocky structure; slightly
hard, firm, slightly sticky and plastic; few fine roots;

_many very fine pores; 50 percent gravel; rmldly
alkaline (pH 7.8); gradual, wavy boundary.
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blestones; strongly calcareous, weakly cemented in
places; strongly alkaline (pH 8.5).

The depth to very gravelly material ranges from 14 to 20
inches. Coarse fragments are mainly gravel %4 to 1% inches in
diameter, but there are some cobblestone-size fragments of
quartzite, sandstone, and limestone. Between depths of 10 and’
40 inches, the texture averages very gravelly loam, content of
clay ranges from 18 to 22 percent, and content of coarse frag-
ments ranges from 40 to 70 percent. Depth to the horizon of
carbonate accumulation ranges from 20 to 36 inches. The soils
are usually moist but in most years are dry in all parts between
depths 4 and 12 inches’for more than 60 consecutive days in
summer.

In the A horizon value is 4 or 5 when the soils are dry and 2 or
3 when they are moist; chroma is 2 or 3. Texture is gravelly
silt loam or gravelly heavy silt loam, and content of gravel is
20 to 35 percent. Reaction is neutral to moderately alkaline.
The Al horizon ranges from 7 to 14 inches in thickness.

In the B2 horizon, value is 4 or 5 when the soils are dry and 2
and 3 when they are moist; chroma is 2 or 3. Texture is very
gravelly loam or gravelly silt loam, and the contént of gravel
and cobblestones is 40 to 60 percent. Clay films range from
none or few to common and are in pores or on ped faces. Reac-
tion is neutral to moderately alkaline. The B2 horizon ranges
from 13 to 24 inches in thickness.

In the Cea horizon, hueis 10YR or 7.5 YR ; value ranges from
6 to 8 when the soils are dry and from 3 to 6 when they are moist;
and chroma ranges from 2 to 4. Texture is very gravelly loam,
very gravelly sandy loam, or gravelly loam. The content of
coarse fragments is 40 to 90 percent. Reaction is moderately
alkaline to strongly alkaline. The Ceca horizon is moderately
calcareous to strongly calcareous and weakly cemented in some
places.

DeJarnet gravelly silt loam, 1 to 6 percent slopes
(DgB).—This soil is on offshore bars and intermediate
ang high lake terraces. Slopes are slightly convex and short
in length. A profile of this soil is the one described as
representative for the DeJarnet series. Runoff is slow,
and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Bingham gravelly loam, 1 to 6 percent slopes, and Hupp
gravelly silt loam, 1 to 6 percent slopes. .

This soil is used for nonirrigated wheat. Capability
unit IVs—U4, nonirrigated ; range site not assigned.

DeJarnet gravelly silt loam, 6 to 10 percent slopes
. (DgD).—This soil is on offshore bars and intermediate and
=" high lake terraces. Slopes are slightly convex and short to
¢ medium in length. Runoff is medium, and the hazard of
erosion is moderate.

Included with this soil in mapping are small areas of
Bingham gravelly loam, 1 to 6 percent slopes; Hqu
. gravelly silt loam, 1 to 6 percent slopes; Sterling gravelly
loam, 6 to 20 percent stopes; and Timpanogos silt loam,
Figure 2.—Profile of DeJarnet gravelly silt loam, 1 to 6 percent 1 g 6 percent slopes.

slopes. This soil is used mainly for nonirrigated wheat. Some

B22—20 to 28 inches, brown (10YR 4/3) very gravelly loam, B8r€as are used for range. Capability unit IVs-U4, non-

dark brown (10YR 3/3) when moist; moderate, fine, irrigated; range site not assigned.

subangular blocky structure; hard, firm, slightly .

sticky and plastic; few fine roots; many very fine pores; .

common thin cl{i.y flilms on ped faces; 55 percenti Draper Series

1; derat kali H 7.9); 1 . . .

%%%Ar?f’ erately alkaline (p ); gradusl, wavy The Draper series consists of somewhat poorly drained
B23—28 to 34 inches, brown (10YR 5/3) very gravelly loam, Soils. These soils are on alluvial fans in the area west of

dark brown (10YR 3/3) when moist; weak, fine, sub- Brigham City and Perry. They formed in noncalcareous,

angular blocky structure; hard, friable, slightly sticky ~mijxed alluvium derived dominantly from quartzite, gneiss,

and slightly plastic; few fine roots; many very fine g hiot and granite. Slopes range from 0 to 3 percent. The

s, few thin clay films d f ; 70 t . : . . . .
§$§$e1 “and ct)bm:s};on;; ,?,’;d%‘iatei‘;eilkann%erﬁg‘}{ vegetation in noncultivated areas is mainly sedges, wire-

8.0); gradual, wavy boundary. grass, and Kentucky bluegrass. Mean annual air tempera-
Cea—34 to 60 inches, pale-brown (10YR 6/3) very gravelly ture ranges from 47° to 50° F. Average annual precipitation

loam, brown (10YR 4/3) when moist; massive; hard : - 1 i
very friable, n(onsticky/ led nonplastic; few fine roots; TB0Ees from 15 to 17 inches, and the frost-free period is

common very fine pores; 80 percent gravel and cob- 140 to 160 days. Elevations-range from 4,225 to 4,360 feet.
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In a representative profile, the surface layer is dark-
gray and gray loam about 26 inches thick. The underlying
layers are gray and light-gray heavy loam that extends to
a depth of 60 inches. These soils are moderately alkaline
and slightly calcareous throughout.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 9 to 11
inches to a depth of 5 feet. Roots penetrate easily to the
water table. -

These soils are used for irrigated crops.

Representative profile of Draper loam, 0 to 3 percent
slopes, in range, 450 feet south and 300 feet east of the
west quarter corner of section 14, T. 8 N., R. 2 W, about
1% miles northwest of Willard:

Ap—0 to 8 inches, dark-gray (10YR 4/1) loam, black (10YR
2/1) when moist; weak, medium, granular structure;
hard, friable, slightly sticky and slightly plastic;
many fine and very fine roots; slightly calcareous;
moderately alkaline (pH 8.4) ; clear, wavy boundary.

A11-—8 to 15 inches, dark-gray (10YR 4/1) heavy loam, black
(10YR 2/1) when moist; weak, medium and coarse,
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; many fine and very fine
roots; slightly calcareous; moderately alkaline (pH
8.4) ; gradual, wavy boundary.

A12—15 to 26 inches, gray (10YR 5/1) heavy loam, very dark
gray (100YR 3/1) when moist; few, fine, faint, dark-
brown (7.5 YR 3/3) mottles; weak, medium and coarse,
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few very fine roots; many
very fine tubular pores; slightly calcareous; moderately
alkaline (pH 8.2) ; gradual, wavy boundary.

C1—26 to 35 inches, gray (10YR 6/1) heavy loam, very dark
grayish brown (10YR 3/2) when moist; common, fine,
distinct, reddish-yellow (7.5YR 6/8) mottles; massive;
very hard, firm, slightly sticky and slightly plastic;
few very fine roots; many very fine tubular pores;
slightly calcareous; moderately alkaline (pH 8.2);
clear, wavy boundary.

C2—35 to 44 inches, light-gray (10YR 7/2) heavy loam, very
dark grayish brown (10YR 3/2) when moist; many,
fine, distinct, reddish-yellow (7.5YR 6/8) mottles;
massive; very hard, firm, slightly sticky and slightly
plastic; many very fine tubular pores; slightly cal-
careous; moderately alkaline (pH 8.2); gradual,
irregular boundary.

C3-—44 to 60 inches, light-gray (2.5Y 7/2) heavy loam, olive
brown (2.5Y 4/3) when moist; many, medium, dis-
tinct, strong-brown (7.5YR 5/6) mottles; massive;
very hard, friable, slightly sticky and slightly plastic;
common very fine tubular pores; slightly calcareous;
moderately alkaline (pH 8.4).

In places the entire profile is 5 to 15 percent fine gravel.
Between depths of 10 and 40 inches, the texture averages
heavy lpam and the content of clay ranges from 22 to 27 percent.
The soils are usually moist, and in most years they are not dry
in all parts at depths between 4 to 12 inches for as much as 60
consecutive days in summer. Depth to the water table ranges
from 30 to 42 inches unless the soils are drained.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist. Texture is loam or heavy loam. The
A1 horizon is noncalcareous to slightly calcareous and ranges
from 24 to 30 inches in thickness.

In the C horizon, hue is 10YR or 2.5Y; value is 6 or 7 when
the soils are dry and 3 or 4 when they are moist; and chroma
ranges from 1 to 3. Texture is heavy loam or loam. The C
horizon 'is noncalcareous to slightly calcareous. Distinct
mottles are below a depth of 26 inches and are common to
many and fine to medium.

. Draper loam, 0 to 3 percent slopes (DrA).—This soil
is in small areas on west-facing alluvial fans west of
Brigham City and Perry. Slopes are short. Runoff is slow,
and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Dagor loam, 3 to 6 percent slopes, James Canyon loam,
0 to 3 percent slopes, and Roshe Springs silt loam.

This Draper soil is used for irrigated small grains, corn
for silage, alfalfa, sugar beets, irrigated pasture, tomatoes,
and truck crops. Capability unit ITw-2, irrigated; range
site not assigned.

Drum Series

The Drum series consists of well-drained soils. These
soils are on lake plains and low lake terraces in the ex-
treme southwestern part of the survey area. They formed
in strongly calcareous, mixed lake sediments derived
mainly from limestone and sandstone. Slopes are 0 to 1
percent. Vegetation consists of greasewood, shadscale,
pickleweed, kochia, rubber rabbitbrush, annual mustard,
cheatgrass, and some big sagebrush. Mean annual air
temperature ranges from 48° to 51° F. Average annual
precipitation ranges from 6 to 8 inches, and the frost-free
period is 100 to 120 days. Elevations range from 4,230
to 4,450 feet.

In a representative profile, the surface layer is light-gray
silt loam about 5 inches thick. The subsoil is very pal'e
brown silt loam about 7 inches thick. The substratum is
very pale brown and white silt loam in the upper part
and, in the lower part, is light-gray silty clay loam that
extends to a depth of 60 inches. The surface layer and
subsoil are very strongly alkaline, and the substratum is
strongly alkaline. These soils are strongly calcareous
throughout. A layer of strong lime accumulation is at a
depth of 12 inches. '

Permeability is moderate, and the rate of water intake
is moderate. Because of the high salt content, the water
available to plants is only about 3 to 7 inches to & c.lept,h
of 5 feet. If the soils are reclaimed, however, the available
water holding capacity is 10 to 11 inches to ‘{,hat depth.
Roots penetrate to a depth of more than 60 inches, but
most of them are in the top 18 inches of the soil.

These soils are used for range. .

Representative profile of Drum silt loam, in range,
100 feet north and 1,600 feet east of the sou.thea,sb corner
of section 28, T. 12 N., R. 9 W., about 2 miles northeast
of Locomotive Springs Wildlife Refuge headquarters:

A1—0 to 5 inches, light-gray (10YR 7/2) silt loam, grayish
brown (10YR 5/2) when moist; modera,te,'medlum,
platy structure; soft, friable, slightly sticky and
slightly plastic; common fine and very fine roots;
many fine and very fine vesicular pores; strongly
calcareous; very strongly alkaline (pH 9.1); abrupt,
smooth boundary. o

B2—5 to 12 inches, very pale brown (10YR 7/4) silt loam,
brown (7.5YR 5/4) when moist; weak, medium and
coarse, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; common fine and
very fine roots; many very fine vesicular pores;
strongly calcareous; very strongly alkaline (pH 9.2);
clear, smooth boundary. .

Clca—12 to 18 inches, very pale brown (10YR 7/3) silt loam,
pale brown (10YR 6/3) when moist; massive; hard,
very friable, slightly sticky and slightly plastic; few
very fine roots; many fine and very fine vesicular

pores; strongly calcareous, lime is disseminated;
strongly alkaline (pH 9.0); clear, wavy boundary.
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C2ca—18 to 24 inches, white (2.5Y 8/2) silt loam, light brownish
gray (10YR 6/2) when moist; massive; hard, very
friable, slightly sticky and slightly plastic; many
fine and very fine vesicular pores; strongly calcareous,
lime is disseminated; strongly alkaline (pH 8.8);
diffuse, smooth boundary.

C3—24 to 36 inches, white (5Y 8/2) heavy silt loam, light
olive gray (5Y 6/2) when moist; massive; hard, fria-
ble, slightly sticky and plastic; many fine and very
fine vesicular pores; strongly calcareous, lime is
disseminated; strongly alkaline (pH 8.8); gradual,
wavy boundary.

C4—36 to 46 inches, very pale brown (10YR 7/3) light silty
clay loam, yellowish brown (10YR 5/4) when moist;
common, medium, distinct, yellowish-brown (10YR
5/6) mottles; massive; very hard, firm, sticky and
plastic; common fine and very fine interstitial pores;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.9); gradual, wavy boundary.

C5—46 to 60 inches, light-gray (2.5Y 7/2) silty clay loam,
grayish brown (2.5Y 5/2) when moist; many, medium,
distinct, yellowish-brown -(10YR 5/6) mottles; mas-
sive; very hard, firm, sticky and plastic; common
fine and very fine interstitial pores; strongly cal-
careous, lime is disseminated; strongly alkaline
(pH 8.9).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 10 to 16 inches. Between depths of
10 and 40 inches, the texture averages silt loam and the con-
tent of clay ranges from 18 to 25 percent. In places there are
common to many distinct mottles at a depth below 36 inches.
The salt content is as much as 1.25 percent in places. These
soils are slightly to strongly affected by salts and moderately
to strongly affected by alkali.

In the Al horizon, value is 4 or 5 when the soils are moist,
and chroma is 2 or 3. Texture ranges from silt loam to loam.
Reaction is strongly alkaline or very strongly alkaline. The
A1 horizon is moderately calcareous and is 4 to 7 inches thick.

In the B2 horizon, hue is 10YR or 7.5YR, value is 6 or 7
when the soils are dry, and chroma is 3 or 4. Reaction is strongly
alkaline or very strongly alkaline. The B2 horizon is moderately
calcareous to strongly calcareous and ranges from 6 to 9
inches in thickness.

In the Cca and C horizons, hue is 10YR, 2.5Y, or 5Y;
value ranges from 6 to 8 when the soils are dry and from 4 to
6 when they are moist; and chroma ranges from 2 to 4. Tex-
ture is silty clay loam, silt loam, or very fine sandy loam.
Reaction is strongly alkaline or very strongly alkaline. The
Cca and C horizons are moderately calcareous to strongly
calcareous.

Drum silt loam (DU).—This soil is on broad lake
plains and low lake terraces in the extreme southwestern
part of the survey area. Slopes are most commonly less
than 1 percent but range from 0 to 4 percent. Runoff
is medium, and the hazard of erosion is moderate. Shallow
gullies and sheet and rill erosion are common.

Included with this soil in mapping are small areas of
Uffens silt loam.

This Drum soil is used for range. Capability unit
VIIs-D8, nonirrigated ; Desert Flats range site.

Eccles Series

The Eccles series consists of well-drained soils. These
soils are on intermediate lake terraces. They formed in
strongly calcareous, mixed lake sediments derived domi-
nantly from limestone and sandstone rocks. Slopes range
from 1 to 10 percent. The vegetation in noncultivated
areas consists of bluebunch wheatgrass, big sagebrush,
three-awn, Indian ricegrass, cheatgrass, annuals, and
juniper. Crested wheatgrass has been planted in some
areas (fig. 3). Mean annual air temperature is 47° to 50° F.
Average annual percipitation ranges from 11 to 14 inches;

and the frost-free period is 110 to 130 days. Elevation
ranges from 4,550 to 4,900 feet.

In a representative profile, the surface layer is pale-
brown fine sandy loam about 11 inches thick, and the sub-
soil is pale-brown fine sandy loam about 7 inches thick.
The substratum is light-gray fine sandy loam and very
fine sandy loam that extends to a depth of 62 inches.
These soils are strongly calcareous. The surface layer and
subsoil are moderately alkaline, and the substratum is
strongly alkaline and very strongly alkaline.

Permeability is moderately rapid, and the rate of water
intake is rapid. Available water holding capacity is 7.5
to 8.5 inches to a depth of 5 feet. The water-supplying
capacity is 8 to 10 inches before moisture is depleted.
Roots extend to depth of more than 60 inches, but most
of them are in the upper 30 inches of soil.

These soils are used mainly for nonirrigated crops.

Representative profile of Eccles fine sandy loam, 1 to 6
percent slopes, in a cultivated field, 2,000 feet east and
1,700 feet north of the southwest corner of section 27,
T. 13 N., R. 8 W, in Hansel Valley, about one-half mile
north of Bill Peterson ranch headquarters:

Ap—O0 to 6 inches, pale-brown (10YR 6/3) fine sandy loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky structure that parts to
weak, fine and medium, granular; soft, friable, non-
sticky and nonplastic; common fine and very fine
roots; strongly calcareous; moderately alkaline (pH
8.0); abrupt, smooth boundary.

Al—6 to 11 inches, pale-brown (10YR 6/3) fine sandy loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium and coarse, subangular blocky structure, but
structure in the upper 2 .inches of this horizon is
thick platy; soft, friable, nonsticky and nonplastic;
common fine roots; common very fine pores, strongly
calcareous; moderately alkaline (pH 8.2); clear,
wavy boundary.

B2—11 to 18 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 4/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable, non-
sticky and slightly plastic; common fine and very fine
roots; many very fine pores; strongly calcareous;
moderately alkaline (pH 8.4); clear, wavy boundary.

Clca—18 to 28 inches, light-gray (2.5Y 7/2) fine sandy loam,
grayish brown (10YR 5/2) when moist; .massive;
slightly hard, friable, nonsticky and slightly plastic;
few very fine roots; many very finé pores; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 8.6); gradual, wavy boundary.

C2ca—28 to 45 inches, light-gray (2.5Y 7/2) very fine sandy
loam, grayish brown (2.5Y 5/2) when moist; massive;
slightly hard, friable, nonsticky and nonplastic; many
very fine pores; strongly calcareous, lime is dissemi-
nated; strongly alkaline (pH 8.8); gradual, wavy
boundary.

C3—45 to 62 inches, light-gray (2.5Y 7/2) light very fine sandy
loam, light brownish gray (2.5Y 6/2) when moist;
few, fine, distinct, yellowish-brown (10YR 5/6)
mottles; massive; soft, friable, nonsticky and non-
plastic; strongly calcareous, lime is disseminated;
very strongly alkaline (pH 9.2).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 10 to 24 inches. Between depths of
10 and 40 inches, the texture averages fine sandy loam and the
content of clay ranges from 15 to 18 percent. In places a small
amount of gravel, I{ to 34 inch in diameter, is on the surface
and throughout the profile. Many, thin-crusted, soft marine
shells, 1{ to 15 inch in size, are found in places throughout the
profile. The soils are usually dry in all parts between depths of
8 and 30 inches. .

In the Al horizon, value is 3 or 4 when the soils are moist;
chroma is 2 or 3. Texture is fine sandy loam or light loam. The
Al horizon is moderately or strongly calcareous and is 5 to 11
inches thick.
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Figure 3.—Crested wheatgrass growing on Eccles fine sandy loam, 1 to 6 percent slopes, in foreground. Juniper growing on Sandall
cobbly silt loam, 30 to 60 percent slopes, on the mountains in the background. The soil on the sloping fans between the mountains

and the lower lake terraces is mainly Sanpete gravelly silt loam,

In the B2 horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma is 2 or 3. Texture is very
fine sandy loam, fine sandy loam, or sandy loam. In the B2
horizon, reaction is moderately alkaline or strongly alkaline and
the soil is moderately or strongly calcareous. In some profiles,
carbonate accumulation begins in the lower part of the B2
hor}ilzon. Thickness of the B2t horizon ranges from 5 to 14
inches.

In the Cea and C horizons, hueis 10YR or 2.5Y; value ranges
from 6 to 8 when the soils are dry and is 5 or 6 when they are
moist; and chroma is 2 or 3. Texture is very fine sandy loam,
sandy loam, or loamy sand. The Cca and C horizons are
strongly alkaline or very strongly alkaline.

Eccles fine sandy loam, 0 to 1 percent slopes (EcA).—
This soil is on south- and west-facing slopes on inter-
mediate lake terraces. Slopes are medium in length.
Runoff is slow, and the hazard of erosion is slight.

high rainfall, 10 to 30 percent slopes.

Included with this soil in mapping are small areas of
Eccles fine sandy loam, 1 to 6 percent slopes; Stingal
loam, 1 to 6 percent slopes; and Thiokol silt loam, 0 to 1
percent slopes.

This soil is used mainly for nonirrigated small grains
and alfalfs. Some areas are used for wildlife habitat.
Capability unit IVe-U, nonirrigated; range site not
assigned.

Eccles fine sandy loam, 1 to 6 percent slopes (EcB).—
This soil is on south- and west-facing slopes on inter-
mediate lake terraces. Slopes are long and slightly convex.
A profile of this soil is the one described as representative
for the Eccles series. Runoff is slow, and the hazard of

erosion is slight.
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Included with this soil in mapping are small areas of
Eccles fine sandy loam, 0 to 1 percent slopes; Stingal
loam, 1 to 6 percent slopes; and Thiokol silt ﬁmm, 1to6
percent slopes.

This soil is used mainly for nonirrigated small grains
and alfalfa. Some areas are used for wildlife habitat.
Capability unit IVe-UZ, nonirrigated; range site not
assigned.

Eccles fine sandy loam, 6 to 10 percent slopes (EcD).—
This soil is on south- and west-fading slopes on inter-
mediate lake terraces. Slopes.are medium in length and
slightly convex. Runoff is medium, and the hazard of
erosion is moderate.

Included with this soil in mapping are small areas of
Eccles fine sandy loam, 1 to 6 percent slopes; Stingal loam,
6 to 10 percent slopes; and Windmill gravelly loam, 6 to
10 percent slopes.

This soil is used chiefly for nonirrigated small grains.
Some areas are used for wildlife habitat. Capability unit
IVe-UZ, nonirrigated ; range site not assigned.

Eccles Series, Sandy Variant

- The Eccles series, sandy variant, consists of well-drained
soils. These soils are on intermediate lake terraces. They
formed in strongly calcareous, mixed lake sediments
derived mainly from limestone and sandstone and partl
from shore deposits that have been reworked by Wil’l(ff
Slopes range from 1 to 10 percent. The vegetation in non-
cultivated areas consists of big sagebrush, Indian rice-
grass, bluebunch wheatgrass, cheatgrass, and annuals.
Mean annual air temperature ranges from 46° to 49° F.
Average annual precipitation ranges from 12 to 14 inches,
and the frost-free period is 110 to 130 days. Elevations
range from 4,550 to 4,850 feet.

In a representative profile, the surface layer is pale-
brown loamy sand about 8 inches thick, and the subsoil
is pale-brown sandy loam about 18 inches thick. The
substratum is very pale brown loamy very fine sand,
loamy fine sand, and loamy sand that extends to a depth
of 64 inches. The surface Jayer and subsoil are moderately
alkaline and moderately calcareous. The substratum is
moderately alkaline or strongly alkaline and strongly
calcareous. ' '

Permeability is rapid, and the rate of water intake is
rapid. Available water holding capacity is 5 to 6 inches
to a depth of 5 feet. The water-supplying capacity is 7
to 8 inches before moisture is depleted. Roots may extend
to a depth of more than 60 inches, but most roots are in
the upper 36 inches of the soil.

These soils are used mainly for nonirrigated crops. Some
areas are used for range and wildlife habitat.

Respresentative profile of Eccles loamy sand, sandy
variant, 1 to 6 percent slopes, in a cultivated field, 2,200
feet east and 1,500 feet north of the southwest corner of
section 18, T. 13 N., R. 5 W., about 3 miles northwest of
Howell Post Office:

Ap—0 to 8 inches, pale-brown (10YR 6/3) loamy sand, brown
(I0YR 4/3) when moist; weak, coarse, subangular
blocky structure; soft, very firable; common very fine

roots; moderately calcareous; moderately alkaline
(pH 8.4); abrupt, smooth boundary.

B21—8 to 16 inches, pale-brown (10YR 6/3) sandy loam, brown
(10YR 4/é) when moist; weak, medium and coarse,
subangular blocky structure; soft, very friable, non-
sticky and nonplastic; few very fine roots; few fine

tubular pores; moderately calcareous;moderately alka-
line (pH 8.4); gradual, wavy boundary.

B22—16 to 26 inches, pale-brown (10 YR 6/3) light sandy loam,
brown (10YR 4/3) when moist; weak, medium, sub-
angular blocky structure; soft, very friable, nonsticky
and nonplastic; few very fine roots; few fine tubular
pores; moderately calcareous; moderately alkaline
(pH 8.4); gradual, wavy boundary.

Clca—26 to 37 inches, very pale brown (10YR 7/3) loamy very
fine sand, pale brown (10YR 6/3) when moist; mas-
sive; sligﬁtly hard, very friable, nonsticky and non-
plastic; few very fine roots; few fine tubular pores;
strongly calcareous, lime is disseminated; moderately
alkaline (pH 8.4); gradual, wavy boundary.

C2ca—37 to 49 inches, very pale brown (10YR 7/3) loamy fine
sand, pale brown (10YR 6/3) when moist; massive;
soft, very friable; few fine tubular pores; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 8.5); gradual, wavy boundary.

C3—49 to 64 inches, ver%{pale brown (10YR 7/3) loamy sand,
pale brown (10YR 6/3) when moist; massive; soft,
very friable; strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.6).

Depth to the horizon of carbonate accumulation ranges from
18 to 26 inches. Texture averages light sandy loam between
depths of 10 to 40 inches. In places, few, thin-crusted, soft
marine shells that range from 1/4 to 1/2 inch in diameter are
found throughout the profile. The soils are usually dry in all
parts between depths of 8 to 24 inches.

In the Al horizon, chroma is 2 or 3. This horizon is loamy
sand or light sandy loam and ranges from 6 to 8 inches in thick-
ness. In the B2 horizon, value is 4 or 5 when the soils are moist.
Texture is sandy loam or light sandy loam. The B2 horizon is
13 to 18 inches thick. In the Cca and C horizons, hue is 10YR
or 2.5Y; value is 6 or 7 when the soils are dry and 5 or 6 when
they are moist; and chroma is 2 or 3. Texture is loamy very
fine sand or loamy sand. Reaction is moderately alkaline to
very strongly alkaline. '

Eccles loamy sand, sandy variant, 1 to 6 percent slopes
(EIB).—This soil is on east-facing slopes on intermediate
lake terraces and has been reworked by wind action.
Slopes are short. Runoff is slow, and the hazard of erosion
is slight. The hazard of soil blowing is high.

Included with this soil in mapping are small areas of
Eccles fine sandy loam, 1 to 6 percent slopes; Pomat silt
loam, 6 to 10 percent slopes; and Thiokol silt loam, 1 to
6 percent slopes.

This soil is used mainly for nonirrigated small grains.
Some areas are used for wildlife habitat. Cag)&blhty unit
IVs-UZ, nonirrigated ; range site not assigned.

Elzinga Series

The Elzinga series consists of well-drained soils. These
soils are on mountain slopes and alluvial fans. They
formed in colluvium and alluvium derived mainly from
sandstone and quartzite. Slopes range from 25 to 70 per-
cent. Vegetation consists of maple, chokecherry, snow-
berry, western coneflower, mountain brome, and bearded
wheatgrass. Mean annual air temperature ranges from
40° to 45° F. Average annual precipitation ranges from
20 to 26 inches, and the frost-free period is 70 to 100 days.
Elevations range from 5,200 to 7,500 feet. .

In a representative dproﬁle, the surface layer is very
dark gray silt loam and loam about 24 inches thick. The
subsurface layer is pale-brown very gravelly silt loam
about 29 inches thick. The subsoil is light-brown gravelly
clay loam that extends to a depth of more than 60 inches.
These soils are slightly acid throughout.

Permeability is moderate, and the rate of water intake
is rapid. Available water holding capacity is 7 to 9 inches
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to a depth of 5 feet. The water-supplying capacity is 13
to 18 inches before moisture is depleted. Roots extend to
a depth of 60 inches or more.

These soils are used for range, wildlife habitat, and
water supply.

Representative profile of Elzinga silt loam, 50 to 70
percent slopes, in an area of Foxol-Elzinga association,
steep, in range, 1,100 feet west and 450 feet south of the
northeast corner of section 32, T. 9 N., R. 1 W, east of
Brigham City:

01—1 inch to 0, decomposing leaves and twigs.

A11—0 to 10 inches, very dark gray (10YR 3/1) silt loam,
black (10YR 2/1) when moist; weak, fine, granular
structure; soft, very friable, nonsticky and nonplastic;
many fine and very fine roots and few coarse roots;
10 percent gravel; slightly acid (pH 6.4); gradual,
smooth boundary.

A12—10 to 24 inches, very dark gray (10YR 3/1) heavy loam,
black (100YR 2/1) when moist; weak, medium and
coarse,  subangular blocky structure that parts to
moderate, fine, granular; slightly hard, friable, slightly
sticky and slightly plastic; many fine and very fine
roots and few coarse roots; common very fine and
micro pores; 10 percent gravel; slightly acid (pH 6.3);
gradual, irregular boundary.

A2—24 to 53 inches, pale-brown (10YR 6/3) very gravelly silt
loam, brown (10YR .4/3) when moist; weak, medium
and fine, subangular blocky structure; slightly hard,
friable, nonsticky and nonplastic; few fine and medium
roots; few fine pores; 55 percent gravel and cobble-
stones; slightly acid (pﬁ 6.2); diffuse, irregular
boundary. Tongues from this horizon extend as much
as 6 inches into the B2t horizon.

B2t—53 to 64 inches, light-brown (7.5YR 6/3) gravelly clay
loam, brown (7.5YR 4/4) when moist; strong, coarse,
subangular blocky structure; extremely hard, firm,
sticky and very plastic; few fine roots; common fine
and very fine pores; many moderately thick clay
films on ped faces; 35 percent gravel; common fine
manganese concretions; slightly acid (pH 6.2).

The solum ranges from 48 to more than 60 inches in thickness.
Content of gravel in the Al horizon ranges from 10 to 20 per-
cent. Content of gravel and cobblestones in the A2 horizon
ranges from 55 to 70 percent, and content of gravel and cobble-
stones in the B2t horizon ranges from 35 to 70 percent. The
soils are usually moist at depths between 4 and 12 inches, but
are dry for 60 to 90 consecutive days in the summer in most
years.

In the Al horizon, value is 2 or 3 when the soils are moist;
chroma ig 1 or 2. Texture is silt loam or gravelly silt loam. The
Al horizon is slightly acid or medium acid and is 24 to 30
inches thick. In the A2 horizon, hue is 10YR or 7.5YR;
value is 5 or 6 when the soils are dry and is 3 or 4 when they
are moist; and chroma is 3 or 4. Texture is very gravelly silt
loam or very cobbly light silty clay loam. Reaction is medium
or slightly acid, and thickness of the A2 horizon ranges from
13 to 30 inches.

In the B2t horizon, hue is 7.5YR or 5Y; value is 3 or 4 when
the soils are moist; and chroma is 3 or 4. Texture is gravelly
clay loam or very gravelly clay loam. Reaction is medium acid
or slightly acid. Clay films in the B2t horizon range from thin
to thick on ped faces.

Elzinga-Agassiz  association, steep (EMF).—This
mapping unit is on the mountains near Mantua. It con-
sists of about 50 percent Elzings silt loam, 25 to 50
perceat slopes, and 40 percent Agassiz very stony loam,
30 t> 70 percent slopes. Included with these soils in
mapping are areas of Maughan silt loam, 25 to 50 percent
slopes, and Picayune gravelly loam, 40 to 70 percent
slopes. These included soils make up about 10 percent of
the total acreage.

The Elzinga soil is in pockets and draws under maple
and grasses. Slopes are concave. The Agassiz soils are on

mountain slopes and ridgetops under bluebunch wheat-
grass and big sagebrush. Slopes are convex.

Runoff is medium on these soils, and the hazard of
erosion is moderate. Elevations range from 5,500 to 7,500
feet.

The soils of this association are used for range, wildlife
habitat, and water supply. Elzinga loam is in capability
unit VIIe-M, nonirrigated; Mountain Loam . (Shrub)
range site. Agassiz loam is in capability unit VIIs-M,
nonirrigated ; Mountain Shallow Loam range site.

Elzinga-Maughan complex, 25 to 50 percent slopes
(ENF).—This complex is on the mountains northwest of
Mantua. It consists of about 45 percent Elzinga silt loam,
25 to 50 percent slopes, and 35 percent Maughan silt loam,
25 to 50 percent slopes. Included with these soils in
mapping are areas of Elzinga silt loam, 60 to 70 percent
slopes; Goring clay loam, 25 to 40 percent slopes; and
Agassiz very stony loam, 35 to 70 percent slopes. These
included soils make up about 20 percent of the total
acreage. ) )

The Elzinga soils are on east- and west-facing mountain
slopes and alluvial fans under maple and grasses. The
Maughan soil is on north-facing mountain slopes under a
dense cover of maple. ,

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

The soils of this complex are used for range, wildlife
habitat, and water supply. Capability unit VIIe-M,
nonirrigated ; Mountain Loam (Shrub) range site.

Etil Series

The Etil series consists of moderately well drained
soils. These soils are on low lake terraces and in narrow,
slightly elevated, beachline areas on the edge of salt playas
bordering the Great Salt Lake. They formed in very
strongly calcareous oolitic sand material. Slopes range
from 1 to 6 percent. Vegetation consists of alkali sacaton,
Indian ricegrass, greasewood, shadscale, big sagebrush,
and cheatgrass. Mean annual air temperature ranges from
48° to 52° F. Average annual precipitation ranges from 8
to 10 inches, and the frost-free period is 100 to 120 days.
Elevations range from 4,210 to 4,230 feet. o

In a representative profile, the surface layer 1s light
brownish-gray loamy sand about 5 inches thick, and the

-underlying layers are light brownish-gray and light-gray

sand and coarse sand that extend to a depth of about

60 inches. These soils are very strongly calcareous through-
out. They are moderately alkaline in the surface layer
and moderately alkaline to very strongly alkaline in the
underlying layers. . .

Permeability is rapid, and the rate of water }ntake 18
very rapid. Available water holding capacity is 3.5 to
5 inches to a depth of 5 feet. The water-supplying capacity
is about 4 to 5.5 inches before moisture is depleted. Roots
extend to a depth of more than 60 inches in the soil.

These soils are used for range.

* Representative profile of Etil loamy sand, 1 to 6 percent
slopes, in range, 11 miles southwest of the Golden Spike
National Monument, about 1,050 feet south and 600 feet
east of the northwest corner of section 9, T. 8 N, R.6 W.:

A1—0 to 5 inches, light brownish-gray (10YR 6/2) loamy sand,
dark grayish brown (10YR 4/2) when moist; single
grained; loose; common fine roots; 3 to 5 percent
fine gravel; very strongly calcareous; moderately
alkaline (pH 8.4); clear, smooth boundary.
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C1—5 to 11 inches, light brownish-gray (10YR 6/2) sand,
grayish brown (10YR 5/2) when moist; single grained;
loose; common fine roots; 3 to 5 percent fine gravel;
very strongly calcareous; moderately alkaline (pH
8.4); clear, smooth boundary.

C2—11 to 20 inches, light-gray (10YR 7/2) sand, light brown-
ish gray (JOYR 6/2) when moist; single grained;
loose; few fine roots; 15 percent fine gravel; very
strongly calcareous; strongly alkaline (pH 8.6);
gradual, smooth boundary.

C3—20 to 32 inches, light-gray (10YR 7/2) sand, light brownish
gray (10YR 6/2) when moist; single grained; loose;
few fine roots; very strongly calcareous; very strongly
alkaline (pH 9.2); diffuse, wavy boundary.

C4—32 to 60 inches, light-gray (10YR 7/2) coarse sand, light
brownish gray (10YR 6/2) when moist; single grained;
loose; few fine roots; very strongly calcareous; very
strongly alkaline (pH 9.2).

Texture averages sand between depths of 10 to 40 inches.
These soils are made up almost entirely of oolitic sand. They
are usually moist but are dry in all parts between depths of
12 and 35 inches for more than 60 consecutive days in summer.
Cemented oolitic aggregates, ¥ inch to 1}4 inches in diameter,
may be in any horizon and range from 1 to 15 percent by
volume. Depth to the water table ranges from 24 to 60 inches
or more, depending on nearness to and elevation of areas above
the salt playas.

In the Al horizon, value is 4 or 5 when the soils are moist;
chroma is 2 or 3. Texture is loamy sand or loamy fine sand.
This horizon is moderately alkaline or strongly alkaline and
ranges from 5 to 7 inches in thickness.

In the C horizon, value ranges from 6 to 8 when the soils are
dry and from 5 to 7 when they are moist; chroma is 2 or 3.
Texture is fine sand to sand. The C horizons are moderately
alkaline to very strongly alkaline.

Etil loamy sand, 1 to 6 percent slopes (ETB).—This
soil is mainly on rounded or long, narrow mounds. This
soil occupies the beachline on the edge of the salt playas
that border the Great Salt Lake. Slopes are convex, short,
and abrupt and most commonly are 1 to 3 percent. Run-
off is slow, and the hazard of erosion is slight. Soil blowing
and deposition are common.

Included with this soil in mapping are small areas of
Arave silty clay loam, Bram silt loam, and Palisade silt
loam, 1 to 6 percent slopes.

This soil is used for range. Capability unit VIIs-S, non-
irrigated ; Semidesert Sanf range site.

Fielding Series

The Fielding series consists of well-drained soils. These
soils are on broad valley plains and alluvial fans adjacent
to the valley plain in the Bear River valley. They formed
in mixed lake sediments and local alluvium derived mainly
from limestone, sandstone, and quartzite. Slopes range
from 0 to 3 percent. The vegetation in noncultivated areas
is bluebuncﬁ wheatgrass, Great Basin wildrye, big sage-
brush, western wheatgrass, and annual grasses. Mean
annual air temperature ranges from 48° to 51° F. Average
annual precipitation ranges from 14 to 17 inches, and the
frost-free period is 125 to-155 days. Elevations range from
4,250 to 4,450 feet. ’

In a representative profile, the surface layer is grayish-
brown silt loam about 10 inches thick. The subsoil is pale-
brown silt loam about 9 inches thick. The substratum is
li%lht-gray loam in the upper 6-inches, very pale brown and
white silt loam in the middle 33 inches, and pink silty clay
loam in the lower part, which extends:to a depth of 60
inches or more. Below a depth of 34 inches, the substratum
has thin strata of very fine sandy loam. The surface layer

is moderately alkaline and slightly calcareous, and the
subsoil is moderately alkaline and moderately calcareous
or strongly calcareous. The substratum is strongly alkaline
and strongly calcareous. A layer of strong lime accumula-
tion is in the upper part.of the substratum.

Permeability is moderate, and the rate of water intake is
moderate. Available water holding capacity is 10 to 12
inches to a depth of 5 feet. Roots penetrate to a depth of
60 inches or more.

These soils are used for irrigated crops.

Representative profile of Fielding silt loam, in a
cultivated field, 800 feet north and 850 feet west of the
south quarter corner of section 31, T. 13 N., R. 2 W,
one-eighth mile northwest of the Fielding school near
Fielding:

Apl—O0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; wesk,
coarse, granular structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine and very
fine roots; slightly calcareous; moderately alkaline
(pH 8.2); clear, smooth boundary.

Ap2—6 to 10 inches, grayish-brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; few fine
roots; slightly calcareous; moderately alkaline (pH
8.2); clear, smooth boundary.

B21—10 to 15 inches, pale-brown (10YR 6/3) silt loam, dark
grayish brown (I0YR 4/2) when moist; moderate,
fine, subangular blocky structure; very hard, friable,
sticky and plastic; few fine and very fine roots; few
fine and medium interstitial pores; moderately
calcareous; moderately alkaline (pH 8.2); clear,
wavy boundary.

B22-—15 to 19 inches, pale-brown (10YR 6/3) silt loam, gray-
ish brown (10YR 5/2) when moist; weak, fine and
medium, subangular blocky structure; very hard,
friable, slightly sticky and slightly plastic; few very
fine roots; common fine and very fine interstitial
pores; strongly calcareous, lime is disseminated;
moderately alkaline (pH 8.4) ; abrupt, wavy boundary.

Clca—19 to 25 inches, light-gray (10YR 7/2) loam, grayish
brown (10YR 5/2) when moist; weak, medium and
coarse, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few very fine
roots; common fine and very fine interstitial pores;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.8); gradual, wavy boundary.

C2ca—25 to 34 inches, very pale brown (KOYR 8/3) silt loam,
pale brown (10YR 6/3) when moist; few, fine, faint,
yellowish-brown (10YR 5/6) mottles; weak, medium,
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few very fine
roots; common very fine and micro interstitial
pores; strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.9); abrupt, wavy boundary.

C3—34 to 52 inches, white (10YR 8/2) silt loam, stratified
with Ye- to Y4-inch layers of very fine sandy loam,
grayish brown (2.5Y 5/2) when moist; few, medium,
distinct, yellowish-brown (10YR 5/6) mottles; mas-
sive; very hard, firm, sticky and plastic; few very
fine roots; common very fine interstitial pores;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 9.0); clear, wavy boundary.

C4—52 to 66 inches, pink (7.5YR 7/4) silty clay loam, strat-
ified with ¥- to 2-inch layers of very fine sandy loam,
yellowish brown (10YR 5/4) when moist; few, fine,
faint, yellowish-brown (10YR 5/6) mottles; massive;
very hard, very firm, sticky and plastic; few very
fine roots; common very fine interstitial pores;
strongly calcareous; strongly alkaline (pH 9.0).

‘Between depths of 10 and 40 inches, the texture averages
silt loam and the content of clay ranges from 20 to 25 percent.
The soils are usually moist but are dry in all parts between
depths of 4 and 12 inches for more than 60 consecutive days in
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summer. In places the soil below a depth of 32 inches is silt
loam or silty clay loam that is stratified with }{e to 2-inch
layers of very fine sandy loam. Depth to the water table ranges
from 45 to 60 inches or more. In places distinct mottles are
within 30 inches of the surface.

In the A1 horizon, value is 4 or 5 when the soils are dry and 2
or 3 when they are moist; chroma is 2 or 3. Texture is silt
loam or heavy silt loam. The Al horizon is mildly alkaline to
strongly alkaline and is 7 to 12 inches thick.

In the B2 horizon, value ranges from 4 to 6 when the soils
are dry and from 3 to 5 when they are moist; chroma is 2 or 3.
Texture in the B2 horizon is silt loam, loam, heavy silt loam, or
heavy loam. The B2 horizon is mildly alklaine to very strongly
alkaline, is slightly calcareous to strongly calcarecus, and is
5 to 14 inches thick. The Cca and C horizons are strongly
alkaline or very strongly alkaline.

Fielding silt loam (Fd).—This soil is on broad valley
plains in the Bear River Valley north of Garland. A pro-
file of this soil is the one described as representative for
the Fielding series. Slopes range from 0 to 3 percent but
most commonly are less than 1 percent. Runoff is slow,
and the hazard of erosion is slight. The frost-free period
is 125 to 140 days.

Included with this soil in mapping are small areas of
Parleys silt loam, 0 to 1 percent slopes.

This Fielding soil is used for irrigated sugar beets, corn
for silage, alfalfa, potatoes, small grains, and irrigated
pasture. Capability unit IIc-2, irrigated; range site not
assigned.

Fielding silt loam, warm (Fe).—This soil is on broad
valley plains and alluvial fans adjacent to the valley
plain. It is in the Bear River valley south of Garland.
Slopes are 0 to 3 percent. Runoff is slow, and the hazard
of erosion is slight. The frost-free period is 140 to 155 days.

Included with this soil in mapping are small areas of
Fridlo silt loam; Honeyville silty clay loam; and Tim-
panogos loam, 0 to 3 percent slopes. Also included are
small areas of well drained to moderately well drained silt
loam soils having slopes of 3 to 6 percent.

This soil is used for irrigated tomatoes, sugar beets,
alfalfa, small grains, corn for silage, irrigated pasture, and
truck crops. Capability unit I-1, irrigated; range site not
assigned.

Forsgren Series

The Forsgren series consists of well-drained soils. These
soils are on mountain foot slopes and colluvial fans in
Whites Valley and the northern part of Blue Creek valley.
They formed in alluvium and colluvium derived from
sandstone, quartzite, and some limestone rocks. Slopes
range from 1 to 20 percent. The vegetation in nonculti-
vated areas consists of bluebunch wheatgrass, Great Basin
wildrye, Sandberg bluegrass, yellowbrush, yarrow, big
sagebrush, and serviceberry. Mean annual air tempera-
ture ranges from 46° to 50° F. Average annual precipita-
tion is 17 to 18 inches, and the frost-free period is 100 to
120 days. Elevations range from 5,175 to 5,500 feet.

In a representative profile, the surface layer is dark
grayish-brown heavy silt loam about 8 inches thick. The
subsoil is brown and light-brown silty clay and silty clay

loam about 44 inches thick. The substratum is light-brown.

silt loam that extends to a depth of about 66 inches. The
surface layer is mildly alkaline, and the subsoil is mildly
alkaline to moderately alkaline. The lower part of the
subsoil is slightly calcareous, and the substratum is
strongly alkaline and moderately calcareous.

Permeability is slow, and the rate of water intake is
moderate. Available water holding capacity is 10 to 12
inches to a depth of 5 feet. The water-supplying capacity
is 13 to 14 inches before moisture is depleted. Roots pene-
trate to a depth of 60 inches or more.

These soils are used for nonirrigated crops and range.

Representative profile of Forsgren silt loam, 10 to 20
percent slopes, in a cultivated field, 850 feet east of the
west quarter corner of section 10, T. 14 N., R. 5 w.,
about 8 miles north and 1 mile east of the turnoff from
Interstate 8ON to Pocatello Valley:

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) heavy gilt
loam, very dark brown (10YR 2/2) when moist; weak,
medium, subangular blocky structure that parts to
weak, medium, granular; slightly hard, friable, non-
sticky and slightly plastic; common fine roots; few
fine interstitial pores; mildly alkaline (pH 7.4); clear,
smooth boundary.

Al—5 to 8 inches, dark grayish-brown (10YR 4/2) heavy silt
loam, very dark brown (10YR 2/2) when moist; weak,
medium and fine, subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; common
fine roots; few fine interstitial pores; mildly alkaline
(pH 7.4) ; gradual, wavy boundary.

B21t—8 to 16 inches, brown (10YR 4/3) silty clay loam, dark
brown (7.5YR 3/2) when moist; weak, medium, pris-
matic structure that parts to moderate, medium and
fine, subangular blocky; very hard, firm, sticky and
plastic; few fine roots; common fine interstitial pores;
many thin clay films on ped faces; mildly alkaline
(pH 7.4); gradual, wavy boundary.

B22t—16 to 34 inches, brown (7.5YR 5/4) light silty clay,
brown (7.5YR 4/4) when moist; moderate, coarse,
prismatic structure that parts to strong, medium and
coarse, angular blocky; very hard, firm, sticky and
very plastic; few fine roots; few fine interstitial pores;
continuous thick clay films on ped faces; mildly
alkaline (pH 7.8); gradual, wavy boundary.

B23t—34 to 38 inches, brown (7.5YR 5/4) heavy silty clay
loam, brown (7.5YR 4/4) when moist; moderate,
coarse, prismatic structure that parts to moderate,
medium, subangular blocky; very hard, firm, sticky
and very plastic; few very fine roots; few fine inter-
stitial pores; slightly calcareous, moderately alkaline
(pH 8.2) ; gradual, wavy boundary.

B3t—38 to 52 inches, light-brown (7.5YR 6/4) silty clay loam,
brown (7.5YR 4/4) when moist; moderate, medium
and coarse, subangular blocky structure; very hard,
firm, sticky and very plastic; few very fine roots; few
fine interstitial pores; many thin clay films on ped
faces; slightly calcareous, lime is veined; moderately
alkaline (pH 8.4); gradual, wavy boundary.

C—52 to 66 inches, light-brown (7.5YR 6/4) silt loam, brown
(7.5YR 5/4) when moist; massive; hard, friable,
slightly sticky and slightly plastic; moderately cal-
careous, lime is veined; strongly alkaline (pH 8.9).

Thickness of the solum ranges from 40 to 55 inches. A few
angular pebbles, ¥ to % inch in diameter, are on the surface
and throughout the profile. These soils have cracks, % to 1%
inches wide, that extend to a depth of more than 20 inches in
summer when they are dry. The soils are usually moist but
are dry in all parts between depths of 4 and 12 inches for 60
consecutive days in summer.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist. Reaction is neutral or mildly
alkaline. The A1 horizon ranges from 5 to 11 inches in thickness.

In the B2t horizon, hue is 7.5YR or 10YR; value is 4 or 5
when the soils are dry and 3 or 4 when they are moist; and
chroma ranges from 2 to 4. In the upper 6 to 10 inches of the
B2t horizon only, the hue is I0YR and value is 4 when dry and
3 when moist. Texture is clay, silty clay, or heavy silty clay
loam. Structure ranges from weak to strong and is medium to
coarse prismatic. Clay films range from common to continuous
and thin to thick on ped faces. Reaction ranges from neutral
to strongly alkaline. Thickness of B2t horizon ranges from 20
to 40 inches.
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In the C horizon, hue is 7.5YR or 10YR; value is 6 or 7
when the soils are dry and 4 or 5 when they are moist; and
chroma is 3 or 4. Texture is silt loam, silty clay loam, or silty
clay. Reaction is moderately alkaline or strongly alkaline.
The C horizon is slightly calcareous to strongly calcareous
below a depth of 40 inches.

Forsgren silt loam, 1 to 6 percent slopes (FgB).—This
soil is on mountain foot slopes and colluvial fans in Whites
Valley and Blue Creek valley. Runoff is slow, and the
hazard of erosion is slight.

Included with this secil in mapping are small areas of
Forsgren silt loam, 6 to 10 percent slopes, and Hendricks
silt loam, 1 to 6 percent slopes.

This soil is used for nonirrigated crops, and wheat is

the main crop grown. Capability unit IITe-U, nonirrigated ;,

range site not assigned.

Forsgren silt loam, 6 to 10 percent slopes (FgD).—
This soil is on north- and east-facing slopes on colluvial
fans and mountain foot slopes in Whites Valley and Hansel
Valley. Slopes are medium in length and slightly concave.
Runoff is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Forsgren silt loam, 1 to 6 percent slopes; Hendricks silt
loam, 6 to 10 percent slopes; and Parleys silt loam, 6 to
10 percent slopes.

This soil is used for nonirrigated small grains. Capa-
bility unit IIIe-~U, nonirrigated; range site not assigned.

Forsgren silt loam, 10 to 20 percent slopes (FgE).—
This soil is on north- and east-facing slopes on colluvial
fans and mountain foot slopes in Blue Creek valley and
Whites Valley. Slopes are short to medium in length and
slightly concave. A profile of this soil is the one described
as representative for the Forsgren series. Runoff is rapid,
and the hazard of erosion is high. Moderate rill erosion
is common, and shallow gullies have been formed in
places.

Included with this soil in mapping are small areas of
a deep, well-drained soil having a clay subsoil with
prismatic structure and having slopes of 20 to 30 percent.
Also included are small areas of Hendricks silt loam, 10
to 20 percent slopes, and Parleys silt loam, 10 to 20
percent slopes.

This Forsgren soil is used for nonirrigated crops.
Wheat and alfalfa are the main crops grown. Capability
unit IVe-U, nonirrigated; Upland Loam range site.

Foxol Series

The Foxol series consists of somewhat excessively
drained soils. These soils occur on south- and west-facing
mountain slopes near Brigham City. They formed in
residuum and colluvium derived mainly from quartzite.
Slopes range from 50 to 70 percent. Vegetation is mainly
bluebunch wheatgrass, low sagebrush, buckwheat, and
annual weeds. Mean annual air temperature ranges from
40° to 44° F. Average annual precipitation ranges from
18 to 26 inches, and the frost-free period is 75 to 100 days.
Elevations range from 5,200 to 8,000 feet.

In a representative profile, the surface layer is brown
gravelly light loam about 7 inches thick, the subsoil is
brown gravelly loam about 6 inches thick, and the
substratum is pale-brown very gravelly loam that overlies
quartzite bedrock at a depth of about 17 inches. These
soils are slightly acid throughout.

Permeability is moderate, and the rate of water intake
is slow. Available water holding capacity is about 2
inches. The water-supplying capacity is about 5 to 7
inches before moisture is depleted. Roots extend to
bedrock.

These soils are used for range, wildlife habitat, and
water supply.

Representative profile of a Foxol gravelly loam, 50 to
70 percent slopes, in an area of Foxol-Rock outcrop
complex, 50 to 70 percent slopes, in range, 1,700 feet
east and 1,800 feet north of the southwest corner of
section 8, T. 9 N., R. 1 W., east of Brigham City:

A1—0 to 7 inches, brown (10YR 5/3) gravelly light loam, very
dark grayish brown (10YR 3/2) when moist; moderate,
medium, granular structure; soft, very friable, non-
sticky and nonplastic; common fine and very fine
roots; 35 percent fine gravel; slightly acid (pH 6.4);
clear, wavy boundary.

B2—7 to 13 inches, brown (I0YR 5/3) gravelly loam, brown
(10YR 4/5) when moist; weak, medium, subangular
blocky structure that parts to weak, fine, subangular
blocky; slightly hard, friable, slightly sticky and
slightly plastic; common fine and very fine roots; 35
percent gravel; slightly acid (pH 6.2); clear, irregular
boundary.

C—13 to 17 inches, pale-brown (10YR 6/3) very gravelly loam,
brown (10YR 4/3) when moist; massive; slightly
hard, friable, slightly sticky and slightly plastic;
common fine and very fine roots; 90 percent gravel
and cobblestones; slightly acid (pH 6.2); abrupt,
irregular boundary.

R—17 inches, fracturéd quartzite rock.

Depth to bedrock ranges from~14 to 20 inches. The soils
are usually moist but between depths of 4 and 12 inches are
dry for 60 to 90 consecutive days in summer.

In the Al horizon, value is 2 or 3 when the soils are moist:
chroma is 2 or 3. Texture of the Al horizon is gravelly
light loam or cobbly loam that is 35 to 50 percent gravel and
90b}l1)1estones. Thickness of the Al horizon ranges from 5 to 7
inches.

In the B2 horizon, value is 4 or 5 when the soils are dry
and 3 or 4 when they are moist. The B2 horizon is gravelly
loam or very cobbly heavy loam that is 35 to 70 percent gravel
and cobblestones. It ranges from 6 to 7 inches in thickness.

In the C horizon, value is 3 or 4 when the soils are moist.
The C horizon is very gravelly loam or very cobbly loam that
is 80 to 90 percent gravel and cobblestones. Thickness ranges
from 0 to 8 inches.

Foxol-Elzinga association, steep (FHG).—This mapping
unit is on mountains southeast of Brigham City. It con-
sists of about 45 percent Foxol gravelly loam, 50 to 70
percent slopes, and 35 percent Elzinga silt loam, 50 to
70 percent slopes. Included with these soils in mapping
are small areas of a deep, well-drained, gravelly clay loam
soil. This included soil makes up about 20 percent of the
total acreage.

The Foxol soil is on east-, south-, and west-facing
mountain slopes under a cover of bluebunch wheatgrass,
low sagebrush, and buckwheat. The Elzinga soil is on
east- and north-facing mountain slopes under a cover of
maple, grasses, and annual weeds. A profile of the Elzinga
soil is the one described as representative for the series.

Runoff is medium, and the hazard of erosion is moderate.

The soils in this association are used for range, wildlife
habitat, and water supply. Foxol loam is in capability
unit VIIs-M, nonirrigated ; Mountain Shallow Loam range
site. Elzinga loam 1s in capability unit VIIe-M, non-
irrigated; Mountain Loam (Shrub) range site.

Foxol-Rock outcrop complex, 50 to 70 percent slopes
(FRG).—This mapping unit is on the mountain slopes



BOX ELDER COUNTY, UTAH

east of Brigham City. It consists of about 60 percent
Foxol gravelly loam, 50 to 70 percent slopes, and 40 per-
cent Rock outcrop.

The Foxol soil and Rock outcrop are intermingled. The
Foxol soil is generally on slightly concave, south- and
west-facing mountain slopes. It has a plant cover of blue-
bunch wheatgrass, low sagebrush, and buckwheat. A pro-
file of the Foxol soil is the one described as representative
for the series. Runoff is medium, and the hazard of erosion
is moderate.

Rock outcrop is on south- and west-facing mountain
slopes. It consists mainly of quartzite. Slopes are slightly
convex.

This complex is used for range, wildlife habitat, and
water supply. Capability unit VIIs-M, nonirrigated;
Mountain Shallow Loam range-site.

Francis Series

The Francis series consists of somewhat excessively
drained soils. These soils are on low and intermediate
lake terraces on the foot slopes of the Wasatch Mountains
south of Willard. They formed in noncalcareous, wind-
reworked, mixed lake sediments derived dominantly from
quartzite, gneiss, schist, sandstone, and granite. Slopes
range from 3 to 6 percent. The vegetation is noncultivated
areas in sand dropseed, Indian ricegrass, three-awn grass,
big sagebrush, rubber rabbitbrush, cheatgrass, and annual
weeds. Mean annual air temperature ranges from 48° to
51° F. Average annual precipitation ranges from 16 to 18
inches, and the frost-free period is 140 to 160 days.
Elevations range from 4,280 to 4,800 feet.

In a representative profile, the surface layer is brown
loamy fine sand and loamy sand about 20 inches thick.
The underlying layers are brown loamy sand that extends
to a depth of 60 inches or more. The surface layer is
moderately alkaline or mildly alkaline, and the underlying
layers are mildly alkaline.

Permeability is rapid, and the rate of water intake is
very rapid. Available water holding capacity is 4 to 5
inches to a depth of 5 feet. Roots penetrate easily to a
depth of 60 inches.

hese soils are used for irrigated crops and urban
development.

Representative profile of Francis loamy fine sand, 3 to
6 percent slopes in an orchard, 2,350 feet west and 350 feet
south of the northeast corner of section 11, T. 7 N,
R. 2 W., about 3 miles south of Willard:

Ap—0 to 7 inches, brown (10YR 5/3) loamy fine sand, dark
brown (10YR 3/3) when moist; weak, fine, granular
structure; soft, very friable; few fine and medium
roots; moderately alkaline (pH 8.1); abrupt, smooth
boundary.

Al1—7 to 20 inches, brown (10YR 5/3) loamy sand, dark
brown (10YR 3/3) when moist; weak, medium,
subangular blocky structure; soft, very friable,
nonsticky and nonplastic; few fine roots; few fine pores;
mildly alkaline (pH 7.6); gradual, wavy boundary.

C1—20 to 27 inches, brown (10YR 5/3) loamy sand, dark
brown (IOY’R 3/3) when moist; weak, medium to
coarse, subangular blocky structure; soft, very fria-
ble, nonsticky and nonplastic; few fine roots; few
fine pores; mildly alkaline (pH 7.6); gradual, wavy
boundary.

C2-—27 to 60 inches, brown (10YR 5/3) loamy sand, dark
brown (10YR 3/3) when moist; massive; soft, very
friable, nonsticky and nonplastic; mildly alkaline
(pH 7.6).
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Texture averages loamy sand between depths of 10 to 40
inches. In places a small amount of gravel, )4 to % inch in
diameter, is on the surface and throughout the profile. The
soils are usually moist, but in most years they are dry in all
parts between depths of 12 and 35 inches for more than 60
consecutive days in summer unless they are irrigated.

In the Al horizon, chroma is 2 or 3. The Al horizon ranges
from 13 to 20 inches in thickness. In the C horizon, hue is
7.5YR or 10YR; value is 3 or 4 when the soils are moist;
and chroma is 3 or 4. Texture is loamy sand or fine sand. In
places clean gravel and sand are below a depth of 48 inches.
Reaction is neutral or mildly alkaline. The C horizon is non-
calcareous but in places is slightly cplcareous to moderately
calcareous below a depth of 60 inches.

Francis loami' fine sand, 3 to 6 percent slopes (FsB).—
This soil is on long, west-facing slopes on low and inter-
mediate lake terraces south of Willard. Runoff is slow,
and the hazard of erosion is slight. The hazard of soil
blowing is high.

Included with this soil in mapping are small areas of
Dagor loam, 3 to 6 percent slopes, and Wasatch gravelly

sandy loam, 3 to 10 percent slopes.

This soil is used for irrigated crops and urban develop-
ment. The main crops grown are peaches, apricots, apples,
cherries, melons, alfalfa, corn for silage, tomatoes, and
small grains. Capability unit IITe-16, irrigated; range site
not assigned.

Fresh Water Marsh

Fresh water marsh (FT) is & miscellaneous land type
that occurs in natural depressions and manmade ponded
areas. These marsh areas are on nearly level valley plains
and along stream flood plains, where seasonal runoff
accumulates and no surface drainage outlet is available.
These areas are covered by fresh water most of the year,
but when they are not covered they have a water table
within 12 inches of the surface. A few areas of shallow open
water about 10 to 50 feet in width are included. Texture
of the soil material is silty clay loam to fine sandy loam.
In some places there are layers of peat as much as 12
inches thick on the surface. Vegetation is dominantly
sedges, cattails, and bulrushes.

Fresh water marsh is well suited to use as wildlife
habitat. Many of the areas are being managed for use by
migratory waterfowl and the trapping of muskrats. Some
areas are used as range for cattle in winter. Capability
unit VIIIw-2, nonirrigated ; range site not assigned.

Fridlo Series

The Fridlo series consists of moderately well drained
soils that are affected by alkali. These soils are on lake
terraces and alluvial fans. They formed in reworked lake
sediments and alluvium derived from many kinds of
parent rocks. Slopes range from 0 to 3 percent. The
vegetation in noncultivated areas is saltgrass, greasewood,
alkali sacaton, annual mustard, and annual grasses. Mean
annual air temperature ranges from 48° to 50° F. Average
annual precipitation ranges from 11 to 14 inches, and the
frost-free period is 130 to 150 days. Elevations range
from 4,220 to 4,600 feet. , .

In a representative profile, the surface layer is grayish-
brown silt loam about 9 inches thick. The subsoil is brown
silt loam in the upper 6 inches, pale-brown silty clay in
the middle 6 inches, and very pale brown silt loam in the
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lower 8 inches. The substratum, extending to a depth of
60 inches, is light-gray or white silty clay loam. The sur-
face layer and upper part of the subsoil are alkaline. The
lower part of the subsoil and the substratum are very
strongly alkaline. The soil varies from noncalcareous in

art of the surface layer to strongly calcareous in the

ower part of the subsoil and in the substratum.

Most roots are within a depth of 40 inches, although
roots may extend to a depth of more than 60 inches.

These soils are used mainly for irrigated and non-
irrigated crops.

Representative profile of Fridlo silt loam, in a cultivated
field, 400 feet north and 1,050 feet west of the southeast
corner of section 7, T. 12 N., R. 5 W., southwest of
Howell:

Ap—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; mod-
erate, medium, granular structure; slightly hard,
friable, slightly sticky and slightly plastic; few coarse
roots and many fine roots; few fine pores; slightly
calcareous; moderately alkaline (pH 8.2); clear,
smooth boundary.

A1—6 to 9 inches, grayish-brown (10YR 5/2) heavy silt loam,
dark brown (10YR 3/3) when moist; weak, medium,
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few coarse roots
and many fine roots; few fine pores; noncalcareous;
moderately alkaline (pH 8.2) ; gradual, wavy boundary.

B21t—9 to 15 inches, brown (10 YR 5/3) heavy silt loam, brown
(10YR 4/3) when moist; weak, medium, prismatic
structure that parts to moderate, medium, subangular
blocky; hard, firm, slightly sticky and plastic; few
coarse roots and many fine roots; common fine pores;
many moderately thick clay films on ped faces;
noncalcareous; moderately alkaline (pH 8.2) ; gradual,
wavy boundary.

B22t—15 to 21 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10YR 4/3) when moist; weak, medium,
prismatic structure that parts to moderate, medium,
subangular blocky; very hard, firm, sticky and
plastic; few coarse roots and few medium roots; few
medium and fine pores; many moderately thick clay
films on ped faces; slightly calcareous; moderately
alkaline (pH 8.4); clear, wavy boundary.

B3ca—21 to 29 inches, very pale brown (10YR 7/3) silt loam,
yellowish brown (10YR 5/4) when moist; weak,
medium, subangular blocky structure; extremely hard,
friable, slightly sticky and slightly plastic; few fine
and very fine roots; few fine pores; few thin clay films
on ped faces; occasional patches of organic staining
on ped faces; strongly calcareous; very strongly
alkaline (pH 9.2); abrupt, smooth boundary.

Clca—29 to 43 inches, light-gray (10YR 7/2) light silty clay
loam, brown (10YR 5/3) when moist; massive; very
hard, friable, slightly sticky and slightly plastic; few
fine roots; strongly calcareous; very strongly alkaline
(pH 9.3); clear, wavy boundary.

C2—43 to 60 inches, white (10YR 8/2) silty clay loam, light
gray (2.5Y 7/1) when moist; few, fine, distinct,
yellowish-brown (10YR 5/6) mottles; massive; very
hard, firm, sticky and plastic; strongly calcareous,
lime is disseminated; very strongly alkaline (pH 9.2).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 20 to 35 inches. The soils are usually
moist but are dry in all parts between depths of 4 and 12 inches
for more than 60 consecutive days in summer.

In the Al horizon, value is 2 or 3 when the soils are moist;
chroma ranges from 1 to 3. Texture is silt loam or heavy silt
loam. Reaction is mildly alkaline to strongly alkaline, and the
horizon is noncalcareous to slightly calcareous. Thickness of
the Al horizon ranges from 6 to 15 inches.

In the B2t horizon, value is 5 or 6 when the soils are dry and
ranges from 2 to 5 when they are moist; chroma is 2 or 3.
Texture is silty clay loam or heavy silt loam, and the content
of clay ranges from 24 to 32 percent. Reaction is moderately

alkaline to very strongly alkaline, and the horizon is noncal-
g:a,r]elous to strongly calcareous. Thickness ranges from 5 to 21
mches.

In the B2tca or B3ca horizon, hue is 10YR or 2.5Y; value is
6 or 7 when the soils are dry and 4 or 5 when they are moist;
and chroma rangés from 1 to 4. Texture is silt loam or silty
clay loam. In the Cca and C horizons, hue ranges from 10YR
to 5Y; value ranges from 6 to 8 when the soils are dry and from
4 to 7 when they are moist; and chroma is 1 to 3. Texture is
silty clay loam, silt loam, very fine sandy loam, or fine sandy
loam. Reaction is strongly alkaline or very strongly alkaline.
Depth to the water table ranges from 30 to 50 inches where the
soils are not drained.

Fridlo silt loam (Fu).~—This soil is on lake terraces and
alluvial fans along Blue Creek and the Malad River. A
profile of this soil is the one described as representative
for the Fridlo series Slopes are 0 to 3 percent. Because of
the salt content, the water available to plants is only
about 6 to 8 inches to a depth of 5 feet. If the soil is
reclaimed, however, the available water holding capacity
is 8 to 11 inches to that depth. Permeability is slow, and
the rate of water intake is slow. Runoff is slow, and the
hazard of erosion is slight. This soil is slightly to moder-
ately affected by salts and moderately to strongly affected
by alkali.

Included with this soil in mapping are small areas of
Kearns silt loam, 1 to 3 percent slopes, and Lasil silt loam.

This Fridlo soil is used for irrigated alfalfa, small grains,
corn for silage, sugar beets, and irrigated pasture. It also
is used for nonirrigated small grains and alfalfa. Capability
unit IVw—28, irrigated ; Alkali Bottom range site.

Fridlo silt loam, moderately alkali (Fv).—This soil is
on lake terraces in the lower part of the Bear River
valley. It is similar to the soil that has the profile described
as representative for the Fridlo series, but its slopes are
0 to 1 percent (fig. 4). In addition, the main part of the
subsoil is heavy silt loam or light silty clay loam, and the
subsoil and substratum contain less exchangeable sodium.
Available water holding capacity is 9 to 11 inches to a
depth of 5 feet. Permeability is moderately slow, and the
rate of water intake is moderate. Runoff is slow, and the
hazard of erosion is slight. Average annual precipitation
is 13 to 14 inches, and the frost-free period is 140 to 159
days. This soil is slightly to moderately affected by alkali.

Included with this soil in mapping are small areas of
Lasil silt loam, moderately alkali; Lasil silt loam; Airport
silt loam; Warm Springs fine sandy loam; and Lewiston
fine sandy loam.

This Fridlo soil is used mainly for irrigated alfalfa, corn
for silage, sugar beets, tomatoes, small grains, and irrigated
pasture. Some areas are used for nonirrigated small grains
and alfalfa. Capability unit IIIw-28, irrigated; Alkali
Bottom range site.

Gemson Series

The Gemson series consists of well-drained soils.
These soils are on foothill slopes in the northern part of
Hansel Valley. They formed in alluvium and colluvium
derived mainly from basalt rocks but partly from lime-
stone and sandstone. Slopes range from 6 to 20 percent.
The vegetation in noncultivated areas is dominantly
bluebunch wheatgrass as well as some Sandberg bluegrass,
big sagebrush, yellowbrush, balsamroot, and annuals.
Mean annual air temperature ranges from 46° to 50° F.
Average annual precipitation ranges from 14 to 17 inches,
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and the frost-free period is 110 to 130 days. Elevations.
range from 5,150 to 5,600 feet.

In a representative profile, the surface layer is grayish-
brown silty clay loam about 8 inches thick. The subsoil
is brown and pale-brown silty clay and silty clay loam
that extends to a depth of 64 inches. The substratum,
to a depth of 74 inches, is white silty clay loam. The
surface layer and subsoil are mildly alkaline to strongly
alkaline. The surface layer and the upper part of the
subsoil are generally noncalcareous, and the lower part
of the subsoil is moderately calcareous. The substratum
is very strongly alkaline and very strongly calcareous.

Permeability is slow, and the rate of water intake is
moderate. Available water holding capacity is 10 to 14
inches before moisture is depleted. Roots penetrate to a
depth of 60 inches.

These soils are used for range and nonirrigated crops.

Representative profile of Gemson silty clay loam, 10 to
20 percent slopes, 1n a cultivated field, 1,600 feet west and

Figure 4,—Profile of Fridlo silt loam, moderately alkali.
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100 feet south of the east quarter corner of section 16,
T.13N,R. 6 W.

Ap1—O0 to 4 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark brown (10YR 2/2) when moist; weak, fine,
granular structure; slightly hard, friable, slightly
sticky and slightly plastic; many fine roots; few
medium pores; slightly calcareous; mildly alkaline
(pH 7.8); clear, smooth boundary.

Ap2—4 to 8 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark brown (10YR 2/2) when moist; weak,
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and plastic; many very fine
roots; few very fine pores; mildly alkaline (pH 7.6);
clear, smooth boundary.

B21t—8 to 12 inches, brown (10YR 5/3) silty clay loam, very
dark brown (10YR 2/2) when moist; moderate,
medium, subangular blocky structure; very hard,
firm, sticky and plastic; few very fine roots; common
very fine pores; common thin clay films on ped faces;
mildly alkaline (pH 7.9); clear, smooth boundary.

B22t—12 to 16 inches, brown (10YR 5/3) silty clay, dark
brown (10YR 3/3) when moist; moderate, medium,
subangular blocky structure; very hard, firm, sticky
and plastic; few fine roots; common very fine pores;
common thin clay films on ped faces; slightly cal-
careous, lime is veined; mildly alkaline (pH 7.8);
clear, wavy boundary.

B23t—16 to 21 inches, brown (10YR 5/3) heavy clay loam;
brown (10YR 4/3) when moist; strong, coarse, pris-
matic structure that parts to moderate, medium and
coarse, subangular blocky; very hard, very firm,
sticky and plastic; common fine and very fine pores;
many moderately thick clay films on ped faces;
moderately calcareous, lime is veined; moderately
alkaline (pH 8.2) ; gradual, wavy boundary.

B24tca—21 to 51 inches, pale-brown (10YR 6/3) silty clay
loam; brown (10 YR 4/3) when moist; strong, medium,
prismatic structure that parts to moderate, medium
and coarse, subangular blocky; very hard, firm,
sticky and plastic; few very fine roots; few very fine
pores; common thin clay films on ped faces; moderately
calcareous; lime is veined, the soil matrix is non-
calcareous, moderately alkaline (pH 8.4); gradual,
irregular boundary.

B3tca—>51 to 64 inches, pale-brown (10YR 6/3) silty clay loam,
brown (7.5YR 4/3) when moist; weak, coarse,
subangular blocky structure; hard, firm, sticky and
plastic; common fine and very fine pores; moderately
calcareous, lime is disseminated; strongly alkaline
(pH 8.6); clear, wavy boundary.

Cca—64 to 74 inches, white (10YR 8/2) silty clay loam, very
pale brown (10YR 8/3) when moist; massive; firm,
slightly sticky and slightly plastic; very strongly
E:alﬁareg)us, lime is disseminated; very strongly alkaline

pH 9.2).

A few fine pebbles, % to % inch in diameter, are on the
surface and throughout the profile, and a few stones of basalt
are on the surface. The soils are usually moist but in most
years are dry in all parts between depths of 4 and 12 inches for
more than 60 consecutive days in summer.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist. The Al horizon is silty clay loam
or heavy silt loam. It is neutral to moderately alkaline and
ranges from 6 to 8 inches in thickness.

In the B2t horizon, hue is 7.5YR or 10YR; value js 5 or 6
when the soils are dry and 2 to 4 when they are moist; values
of 6 dry and 4 moist occur below depths of 12 to 16 inches; and
chroma ranges from 2 to 4. The B2t horizon is mainly silty clay
or silty clay loam but may be clay or heavy clay loam. Content
of clay ranges from 35 to 45 percent, and clay films range from
common to continuous and thin to thick on ped faces. Reaction
is mildly alkaline to strongly alkaline. The horizon of carbonate
accumulation begins in the lower part of the B2t horizon. The
lime is in veins, but the soil matrix is noncalcareous in the
B2t horizon.

In the Cea horizon, hue is 10YR or 7.5YR; value ranges
from 5 to & when the soils are dry and from 4 to 8 when they are
moist; and chroma ranges from 2 to 4. The Cca horizon is
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silty clay loam or silty clay. Reaction is moderately alkaline
to very strongly alkaline.

Gemson silty clay loam, 6 to 10 percent slopes (GcD).—
This soil in on foothill slopes in northern Hansel Valley.
Slopes are medium in length and slightly concave. Runoff
is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Gemson silty clay loam, 10 to 20 percent slopes; Parleys
silt loam, 6 to 10 percent slopes; and Snowville gravelly
silt loam, 6 to 20 percent slopes.

This soil is used mainly for range, and it also is used for
nonirrigated small grain. If the soil were not closely inter-
mingleg with Rock land, more areas of it would be used for
nonirrigated crops. Capability unit IIIe-U, nonirrigated;
Upland Loam range site.

Gemson silty clay loam, 10 to 20 percent slopes (GcE).—
This soil is on northwest- and northeast-facing foothill
slopes in the northern part of Hansel Valley. Slopes are
medium in length and slightly concave. A profile of this
soil is the one described as representative for the
series. Runoff is rapid, and the hazard of erosion is high.
Moderate rill erosion is common, and shallow gullies have
been formed in places.

Included with this soil in mapping are small areas of
Gemson silty clay loam, 6 to 10 percent slopes; Parleys
silt loam, 10 to 20 percent slopes; and Snowville gravelly
silt loam, 6 to 20 percent slopes.

This soil is used for range and nonirrigated crops. If
the soil were not closely intermingled with Rock land,
more areas of it would be used for nonirrigated crops.
Capability unit IVe-U, nonirrigated ; Upland Loam range
site.

Gemson-Rock land association, moderately steep
(GEE).—This mapping unit is on foothills in the northern
part of Hansel Valfc)ay. Slopes are medium in length. The
association consists of about 50 percent Gemson silty
clay loam, 10 to 20 percent slopes; 20 percent Middle
cobbly silt loam, 10 to 30 percent slopes; and 20 percent
Rock land. Included with these soils in mapping are areas
of Parleys silt loam, 10 to 20 percent slopes, and Snowville
gravelly silt loam, 6 to 20 percent slopes. These included
soils make up about 10 percent of the total acreage.

These soils and Rock land are intermingled. The Gem-
son soil is in slightly concave areas that are under a cover
of bluebunch wheatgrass and some Sandberg bluegrass
and yellowbrush. The Middle soil is on ridges and supports
bluebunch wheatgrass, Sandberg bluegrass, big sagebrush,
and annuals. Rock land is on knobs and ridges and sup-
ports a good stand of bluebunch wheatgrass between
the large stones of basalt.

Runoff is rapid, and the hazard of erosion is high.

This association is used for range. The Gemson soil is
in capability unit IVe-U, nonirrigated; Upland Loam
range site. The Middle soil is in capability unit VIe-U,
nonirrigated; Upland Loam range site. Rock land is in
capability unit VIIIs-X, nonirrigated; range site not
assigned.

Gooch Series

The Gooch series consists of poorly drained soils.
These soils are on broad lake plains and low lake terraces
at the lower elevations in Bear River valley and Howell
Valley. They formed in mixed lake sediments. Slopes are

0 to 1 percent. Vegetation consists of saltgrass, alkali
sacaton, foxtail, and greasewood. Mean annual air
temperature ranges from 46° to 48° F. Average annual
precipitation ranges from 12 to 16 inches, and the frost-free
period is 110 to 150 days. Elevations range from 4,220
to 4,500 feet.

In a representative profile, the surface layer is about
9 inches thick. It is light brownish-gray silt loam in the
upper part and light brownish-gray loam in the lower part.
The underlyin% layer extends to a depth of 60 inches or
more. It is light-gray loam and light brownish-gray silt
loam in the upper part, and it is white silty clay loam and
light olive-gray fine sandy loam in the lower part. These
soils are strongly alkaline to very strongly alkaline
throughout. Lime has accumulated at the bottom of the
surface layer or immediately below it. The surface layer is
slightly calcareous, but the underlying layer is moderately
or strongly calcareous.

Permeability is slow, and the rate of water intake is
moderate. The water-holding capacity is 10 to 12 inches
to a depth of 5 feet, but the water-supplying capacity
for plant growth is only about 6 to 8 inches because of the
high salt content. Roots penetrate to the water table,
which is at a depth of less than 20 inches, but if the soils
are drained, the roots extend to a depth of 60 inches.

These soils are used mainly for range, and some areas

are used for improved pastures.

Representative profile of..Gooch silt loam, in pasture,
1,500 feet south and 700 feet west of the northeast corner
of section 22, T. 9 N., R. 2 W,, about 2 miles west of
Brigham City:

A11—0 to 3 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; moderate,
medium, granularstructure; slightly hard, friable, non-
sticky and nonplastic; common fine roots; few fine
pores; slightly calcareous; very strongly alkaline (pH
9.6) ; abrupt, smooth boundary.

A12—3 to 9 inches, light brownish-gray (10YR 6/2) loam, very
dark grayish brown (10YR 3/2) when moist; moderate,
medium, subangular blocky structure; slightly hard,
friable, nonsticky and nonplastic; common fine roots;
few fine pores; slightly calcareous; very strongly
alkaline (pH 9.6) ; abrupt, smooth boundary.

Clea—9 to 18 inches, light-gray (10YR 7/2) loam, grayish
brown (2.5Y 5/2 w%len moist; weak, medium, sub-
angular blocky structure; hard, friable, nonsticky and
nonplastic; few fine roots; common fine pores; many,
large, distinct, light olive-brown (2.5Y 5/6) mottles;
strongly calcareous; strongly alkaline (pH 9.0) ; abrupt,
smooth boundary.

C2cag—18 to 30 inches, light brownish-gray (2.5Y 6/2) silt
loam, grayish-brown (2.5Y 5/2) when moist; weak,
medium, subangular blocky structure; hard, friable,
nonsticky and nonplastic; few fine roots; common
fine pores; many, large, distinct, light olive-brown
(2.5Y 5/6) mottles; strongly calcareous; strongly
alkaline (pH 9.0) ; abrupt, smooth boundary.

I1C3cag—30 to 48 inches, white (N 8/0) silty clay loam, light
brownish gray (2.5Y 6/2) when moist; massive; hard,
friable, slightly sticky and slightly plastic; ver{ few
fine roots; few fine and medium pores; many, large,
distinct, olive-yellow (2.5Y 6/6) mottles; strongli;
caleareous; strongly alkaline (pH 8.8) ; abrupt, smoot
boundary.

IIIC4g—48 to 56 inches, light olive-gray (5Y 6/2) fine sandy
loam, gray (5Y 5/1) when moist; massive; soft, very
friable, nonsticky and nonplastic; common, medium,
distinct, light olive-brown (2.5Y 5/4) mottles; moder-
ately calcareous; strongly alkaline (pH 8.8); abrupt,
smooth boundary.
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IVC5g—56 to 65 inches, white (N 8/0) silty clay loam, gray
(2.5Y 5/1) when moist; massive; hard, firm, very
sticky and slightly plastic; many, large, distinct, light
olive-brown (2.5Y 5/4) mottles; strongly calcareous;
strongly alkaline (pH 8.8).

Depth to the horizon of carbonate accumulation ranges
from 9 to 14 inches. Between depths of 10 and 40 inches, the
texture averages silt loam and the content of clay ranges from
25 to 27 percent. The soils are usually moist, but they are
dry in all parts between depths of 4 and 12 inches for 60 to 90
consecutive days in summer unless they are irrigated.

In the Al horizon, hue is 10YR or 2.5Y, value is 3 or 4 when
the soils are moist, and chroma is 1 or 2. The horizon is slightly
calcareous to strongly calcareous. It ranges from 4 to 9 inches
in thickness.

In the Ceca, Ccag, Cg, and C horizons, hue is 10YR to 5Y
or neutral; value ranges from 6 to 8 when the soils are dry
and from 4 to 6 when they are moist; and chroma ranges from
0 to 2. These horizons are silty clay, silt loam, loam, or fine
sandy loam. Structure is weak to moderate, subangular blocky
in the upper part, but the lower part is structureless (massive).
These soils are moderately to strongly affected by salts and
alkali. Depth to the water table is generally less than 20 inches.

Gooch silt loam (Gh).—This soil is on low lake terraces
and lake plains. Slopes are 0 to 1 percent. Runoff is slow,
and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Warm Springs fine sandy loam, Igoshe Springs silt loam,
and Cudahy silt loam.

This Gooch soil is used mainly for range. Some areas
of it are flood-irrigated and are used for improved pasture.
Capability unit VIIw—28, nonirrigated; Salt Meadow
range site.

Goring Series

The Goring series consists of well-drained soils. These
soils are on mountain slopes and alluvial fans near
Mantua. They formed in colluvium and alluvium derived
from quartzite and sandstone. Slopes range from 10 to
40 percent. Vegetation consists 0? slender wheatgrass,
Great Basin wildrye, native bluegrass, and big sagebrush.
Mean annual air temperature ranges from 41° to 44° F.
Average annual precipitation ranges from 20 to 25 inches,
and the frost-free period is 80 to 100 days. Elevations
range from 5,200 to 7,000 feet.

In a representative profile, the surface layer is dark
grayish-brown light clay loam about 7 inches thick. The
subsoil is dark grayish-brown clay loam in the upper
11 inches, brown and yellowish-red clay and gravelly
clay in the next 30 inches, and yellowish-red gravelly
clay to a depth of 60 inches or more. The entire profile
is slightly acid.

Permeability is slow, and the rate of water intake is
slow. Available water holding capacity is 11 to 12 inches
to a depth of 5 feet. The water-supplying capacity is 16
to 18 inches before moisture is depleted. Roots extend to
8 depth of more than 60 inches.

- These soils are used for range, wildlife habitat, and
water supply.

. Representative profile of Goring clay loam, 10 to 25
percent slopes, in an area of Goring-Yeates Hollow asso-
ciation, moderately steep, in range, 1,000 feet west and
600 feet north of the south quarter corner of section 9, T.
9 N, R.1 W, north of Mantua:
A1—0 to 7 inches, dark grayish-brown (10YR 4/2) light clay
loam, very dark brown (10YR 2/2) when moist;
moderate, medium, granular structure; slightly hard,

friable, slightly sticky and slightly plastic; common
fine and medium roots and few coarse roots; slightly
acid (pH 6.4) ; clear, smooth boundary.

B1—7 to 18 inches, dark grayish-brown (10YR 4/2) heavy
clay loam, very dark brown (10YR 2/2) when moist;
moderate, medium and fine, subangular blocky struc-
ture; very hard, firm, sticky and very plastic; few
fine, medium, and large roots; few fine and medium
pores; few thin clay films on ped faces and in pores;
slightly acid (pH 6.4); gradual, smooth boundary.

B21t—18 to 28 inches, brown (7.5YR 5/3) light clay, dark
brown (7.5YR 3/3) when moist; weak, medium, pris-
matic structure that parts to moderate, medium, sub-
angular blocky; extremely hard, very firm, very
sticky and very plastic; few fine roots; many micro
and very fine pores; many thin clay films on ped faces
and in pores; slightly acid (pH 6.2); gradual, wavy
boundary.

B22t—28 to 37 inches, brown (7.5YR 5/4) clay, brown (7.5YR
4/4) when moist; weak, medium, prismatic structure
that parts to moderate, medium, subangular blocky;
extremely hard, very firm, very sticky and very plas-
tic; few fine roots; many very fine pores; continuous
moderately thick clay films on ped faces; slightly acid
(pH 6.2); diffuse, wavy bounda1¥.

B23t—37 to 48 inches, yellowish-red (5YR 5/6) clay, brown
(7.5YR 5/4) when moist; strong, coarse, angular
blocky structure; extremely hard, extremely firm,
very sticky and very plastic; few fine roots; few very
fine and fine pores; continuous thick clay films on
ped faces; slightly acid (pH 6.2); gradual, irregular
boundary. )

B3—48 to 60 inches, yellowish-red (5YR 5/6) gravelly clay,
brown (7.5YR 5/4) when moist; weak, coarse, sub-
angular blocky structure; extremely hard, extremely
firm, very sticky and very plastic; few very fine and
fine roots; many moderately thick clay films on ped
faces; 25 percent gravel; slightly acid (pH 6.3).

The solum ranges from 48 inches to more than 60 inches in
thickness. The soils are usually moist but are dry in all parts
between depths of 4 and 12 inches for 60 to 90 consecutive
days in summer.

In the Al horizon, hue is 10YR or 7.5YR; value is 2 or 3
when the soils are moist; and chroma is 2 or 3. The Al horizon
is generally clay loam but may be loam. Reaction is medium
acid or slightly acid. The A1 horizon ranges from 7 to 15 inches
in thickness.

In the B1 horizon, hue is 10YR or 7.5YR. The horizon
ranges from 0 to 11 inches in thickness, In the B2t and B3
horizons, hue is 7.5YR or 5YR; value is 4 or 5 when the soils
are dry and ranges from 3 to 5 when they are moist; and chroma
ranges from 3 to 6. The upper B2t horizon has a value of 3 and
a chroma of 3. Texture of the B2t horizon is clay or silty clay.
Structure is weak, medium and coarse, prismatic. Clay films
range from many to continuous and from thin to thick on ed
faces. Reaction of the B2t and B3 horizons is medium acid or
slightly acid. The B2t horizon ranges from 30 to 33 inches in
thickness. In the B3 horizon, content of coarse fragments
ranges from 25 to 50 percent. The fragments are gravel and
cobblestones.

Goring-Yeates Hollow association, moderately steep
(GLE).—This mapping unit is on the mountains north of
Maentua. It consists of about 60 percent Goring clay loam,
10 to 25 percent slopes, and 30 percent Yeates Hollow
stony loam, 10 to 25 percent slopes. Included with these
soils in mapping are areas of Obray clay, 10 to 25 percent
slopes; Goring clay loam, 25 to 40 percent slopes; and
Yeates Hollow stony loam, 25 to 40 percent slopes. These
included soils make up about 10 percent of the total
acreage.

The Goring and Yeates Hollow soils generally are on
south- and west-facing mountain slopes and alluvial fans,
but in places there are short slopes that are north and east
facing. Both soils occur on all aspects. The vegetation
consists of mulesear dock, bluebunch wheatgrass, slender
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wheatgrass, bluegrass, Great Basin wildrye, and big
sagebrush.

A profile of the Goring soil in this association is the one
described as representative for the Goring series. The
Yeates Hollow soil has a profile similar to the one de-
scribed for that series, but the surface layer is stony loam,

Runoff is medium on these soils, and the hazard of
erosion is moderate. The water-supplying capacity is 10
to 11 inches for plant growth before moisture is depleted.

The soils of this association are used for range, wildlife
habitat, and water supply. The Goring soil is in capability
unit VIe-M, nonirrigated; Mountain Loam range site.
The Yeates Hollow soil is in capability unit VIs-M,
nonirrigated; Mountain Stony Loam range site.

Goring Series, Brown Subsoil Variant

The Goring series, brown subsoil variant, consists of
well-drained soils. These soils are on small plains in
mountain valleys southeast of Mantua. They formed in
mixed alluvium and valley fill derived from many kinds
of parent rocks. Slopes are from 0 to 1 percent. Vegetation
consists of bluegrass, bearded wheatgrass, Great Basin
wildrye, and some big sagebrush. Mean annual air
temperature ranges from 40° to 42° F. Average annual

recipitation ranges from 22 to 26 inches, and the frost-
ree period is 75 to 90 days. Elevation is about 6,600 feet.

In a representative profile, the surface layer is dark-gra
loam about 21 inches thick, and the subsurface layer 1s
light brownish-gray loam about 1 inch thick. The subsoil
is light yellowish-brown and pale-brown silty clay in the
upper 32 inches and is light-gray clay loam in the lower
7 inches. Between depths of 61 and 68 inches is light-gray
loam. The surface layer is slightly acid or neutral. The
subsurface layer, subsoil, and substratum are neutral. The
subsoil and substratum contain many small concentrations
of manganese.

Permeability is slow, and the rate of water intake is
slow. Available water holding capacity is 11 to 12 inches
to a depth of 5 feet. The watér-supplying capacity is
17 to 22 inches for plant growth before moisture is de-
pleted. Roots penetrate easily to a depth of 60 inches.

Goring soils, brown subsoil variant, are used for range,
wildlife habitat, and water supply. In the past, native
hay was cut from some areas OF these soils.

Representative profile of Goring loam, brown subsoil
variant, in range, 1,300 feet west of the east quarter corner
of section 1, T. 8 N., R. 1 W. about 5 miles southeast of
Mantua:

A11—0 to 7 inches, dark-gray (10YR 4/1) heavy loam, very
dark brown (10YR 2/2) when moist; weak, medium
and fine, subangular blocky structure; very hard,
friable, slightly sticky and plastic; common very fine
and medium roots; few very fine pores; neutral (pH
6.6) ; gradual, smooth boundary.

A12—7 to 21 inches, dark—gay (10YR 4/1) light clay loam, very
dark brown (10YR 2/2) when moist; very hard, friable,
sticky and plastic; common very fine and medium
roots; few very fine pores; slightly acid (pH 6.2);
gradual, wavy boundary.

A2—21 to 22 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10 YR 4/2) when moist; moderate,
medium, subangular blocky structure; very hard,
friable, slightly sticky and slightly plastic; few fine
and very fine roots; many very fine pores; neutral
(pH 6.6); gradual, wavy boundary.

B21t—22 to 31 inches, light yellowish-brown (10YR 6/4)
silty clay, yellowish browh—(10YR 5/4) when moist;

-prehistoric Lake Bonneville. Gravel

moderate, medium, prismatic structure that parts
to strong, medium, angular and subangular blocky;
extremely hard, firm, sticky and very plastic; few
fine and very fine roots; many very fine pores; thin
continuous clay films on ped faces and in pores;
neutral (pH 7.0); gradual, wavy boundary.

B22t—31 to 54 inches, pale-brown (10YR 6/3) silty clay,
brown (10YR 5/3) when moist; weak, medium,
prismatic structure that parts to strong, medium,
angular and subangular. blocky; extremely hard,
firm, sticky and very plastic; many very fine pores;
thin continuous clay films on ped faces and in pores;
neutral (pH 7.0); clear, wavy boundary.

B3—54 to 61 inches, light-gray (2.5Y 7/2) light clay loam,
brown (10Yh 4/3) when moist; strong, medium and
coarse, angular blocky structure; very hard, friable,
slightly sticky and slightly plastic; many very fine
pores; common thin clay films on ped faces; neutral
(pH 7.2); abrupt, smooth boundary.

C—61 to 68 inches, light-gray (2.5Y 7/2) heavy loam, dark
yellowish brown (10YR 4/4) when mcist; common,
medium, distinct, strong-brown (7.5YR 5/6) mottles;
massive; very fla,rd, friable, slightly sticky and
slightly plastic; neutral (pH 7.2).

In the foregoing profile, many small manganese shot, 1
millimeter or less in diameter, are between depths of 20 and
60 inches or more.

The solum ranges from 48 to 61 inches in thickness. The soils
are usually moist, but between depths of 4 and 12 inches, they
are dry for 60 to 90 consecutive days in summer in most years.

In the Al horizon, chroma is 1 or 2. Texture is loam at the
surface and light clay loam at the bottom of the Al horizon.
Reaction is slightly acid or neutral in this horizon and thick-
ness ranges from 20 to 24 inches. The A2 horizon is not con-
tinuous and is 0 to 4 inches thick. In the B2t horizon, chroma
is 3 or 4. Structure is moderate to weak, medium, prismatic.
Thickness of the B2t horizon ranges from 28 to 36 inches. In
the B3 horizon, hue is 10YR to 2.5Y and chroma is 2 or 3.

Goring loam, brown subsoil variant (GM).—This soil

is on small mountain valley plains. Slopes are 0 to 1 per-
cent. Runoff is slow, and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Obray clay, 10 to 25 percent slopes.

This Goring variant is now used for range, wildlife
habitat, and water supply. Part of the acreage yielded
native hay in the past. gapability unit VIe-M, nonirri-
gated; Mountain Loam range site.

Gravel Pits

Gravel pits (Gp) is a miscellaneous land type that occurs
at scattered locations in the survey area. These pits are
open excavations from which gravel, sand, and cobble-
stones have been removed. Most of the material has been
used in building construction, for road grades and surfac-
ing, and for railroad grades. Some of the pits are used as
a commercial source of high-quality sand and gravel for
making concrete. Most of the Eits are on steep terrace
escarpments or off-shore bars that were associated with
its have no value
or crops or grazing, but some are valuable for industrial
use. Capability umt VIIIs—4, nonirrigated; range site
not assigned.

Greenson Series

The Greenson series consists of somewhat poorly drained
soils. These soils are on broad, low lake terraces and lake
plains in the Bear River valley south and west of Tre-
monton. They formed in fine textured and moderately
fine textured, mixed lake sediments derived dominantly
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from limestone and sandstone. Slopes are 0 to 1 percent.
The vegetation in noncultivated areas is mainly saltgrass,
alkali sacaton, greasewood, alkali bluegrass, and some
foxtail and sedges. Mean annual air temperature ranges
from 47° to 51° F. Average annual precipitation is 13 to
14 inches, and the frost-free period is 135 to 145 days.
Elevations range from 4,250 to 4,325 feet.

In a representative profile, the surface layer is grayish-
brown silt loam about 12 inches thick. The subsoil is
pale-brown heavy silt loam about 7 inches thick. The
substratum is very pale brown and light-gray silt loam,
about 20 inches thick, over stratified, pink silty clay and
light-gray fine sandy loam that extends to a depth of 60
inches or more. The surface layer and subsoil are mod-
erately alkaline and slightly calcareous. A layer of strong
lime accumulation is at a depth of 19 inches. The sub-
stratum is strongly calcareous and very strongly alkaline.

Roots penetrate easily to a depth of about 40 inches
and can extend to a depth of more than 60 inches. Perme-
ability is moderate above the silty clay substratum but is
slow 1n the silty clay.

Greenson soils are used for irrigated crops and native
pasture.

Representative profile of Greenson silt loam, clay
substratum, in a cultivated field, 700 feet south and 950
feet west of the northeast corner of section 33, T. 11 N,
R. 3 W., about 5 miles southwest of Tremonton:

Ap—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine and medium, granular structure; soft, very
friable, slightly sticky and slightly %lastic ; slightly
calcareous; moderately alkaline (p 8.0); clear,
smooth boundary.

Al1—6 to 12 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine and medium, subangular blocky structure; soft,
very friable, slightly sticky and slightly plastic; few
fine roots; common fine and medium pores; slightly
calcareous; moderately alkaline (pH 8.0); abrupt,
smooth boundary.

B2—12 to 19 inches, pale-brown (10YR 6/3) heavy silt loam,
dark grayish brown (10YR 4/2) when moist; qoderate,
fine and medium, subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; few fine
and very fine roots; common very fine tubular pores;
numerous worm casts; slightly calcareous; moder-
ately alkaline (pH 8.4); clear, wavy boundary.

Clca—19 to 27 inches, very pale brown (10YR 8/3) silt loam,
pale brown (10YR 6/3) when moist; weak, medium
and coarse, subangular blocky structure; very hard,
friable, slightly sticky and slightly plastic; few very
fine roots; many very fine pores; strongly calcareous,
lime is disseminated ; very strongly alkaline (pH 9.1);
clear, smooth boundary.

C2ca—27 to 30 inches, light-gray (2.5Y 7/2) heavy silt loam,
pale olive (5Y 6/3% when moist; common, fine,
distinct, strong-brown (7.5Y 5/6) mottles; weak,
medium and coarse, subangular blocky structure;
very hard, friable, slightly sticky and plastic; few
very fine roots; many very fine pores; strongly cal-
careous, lime is disseminated; very strongly alkaline
(pH 9.2); abrupt, smooth boundary.

C3ca—30 to 39 inches, very pale brown (10YR 7/3) light loam,
pale brown (IOYR 6/3) when moist; many, medium,
distinct, strong-brown (7.5YR 5/6) mottles; massive;
hard, very friable, slightly sticky and slightly plastic;
few very fine roots; many very fine pores; strongly
calcareous, lime is disseminated; very strongly al-
kaline (pH 9.2); clear, smooth boundary.

C4—39 to 51 inches, pink (7.5YR 7/4) silty clay, brown
(7.5YR 5/4) when moist; few, fine, faint, strong-brown
(7.5YR 5/6) mottles; massive; extremely hard, very
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firm, sticky and very plastic; common very fine pores;
very strongly calcareous, lime is disseminated; very
strongly alkaline (pH 9.2); clear, smooth boundary.

C5—51 to 54 inches, light-gray (2.5Y 7/2) fine sandy loam,
dark grayish brown (2.5Y 4/2) when moist; common,
medium, distinct, yellowish-brown (10YR 5/6) mot-
tles; massive; soft, very friable; strongly calcareous;
very strongly alkaline (pH 9.1); clear, smooth
boundary.

C6—54 to 64 inches, pink (7.5YR 7/4) silty clay, brown (7.5YR
5/4) when moist; few, medium, faint, yellowish-
brown (10YR 5/4) mottles; massive; extremely hard,
very firm, sticky and very plastic; common very fine
pores; strongly calcareous, lime is disseminated;
very strongly alkaline (pH 9.2).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 16 to 19 inches. Between depths of
10 and 40 inches, the texture averages silt loam, and the
content of clay ranges from 18 to 22 percent. The soils are
usually moist, and in most years they are not dry in all parts
between depths of 4 and I2 inches for as much as 60 con-
secutive days in the summer.

In the Al horizon, texture is silt loam or loam. The Al
horizon is slightly to moderately calcareous, and ranges from
7 to 13 inches in thickness. In the B2 horizon, chroma is 2 or 3.
Reaction is moderately alkaline to very strongly alkaline.
The B2 horizon is slightly to strongly calcareous and ranges
from 3 to 7 inches in thickness.

In the Cea and C horizons, hue ranges from 7.5YR to 5Y;
value ranges from 6 to 8 when the soils are dry and from 4t07
when they are moist; an chroma ranges from 1 to 4. The C
horizons are silty clay or silty clay loam and have layers,
1/16 to 3 inches thick, of very fine sandy loam or fine sandy
loam. The Cca and C horizons are strongly calcareous to very
strongly calcareous, and reaction is strongly alkaline or very
strongly alkaline. Most areas have been drained, and depth to
the water table is 48 to 60 inches or more, but where the soils
are not drained, the water table is at a depth of 30 to 48 inches.
Distinct or faint mottles are at a depth of 26 to 36 inches and
range from few to many and fine to medium.

Greenson silt loam, clay substratum (Gr).—This_soil
is on broad, low lake terraces and lake plains in the Bear
River valley south and west of Tremonton. A profile of
this soil is the one described as representative for the
Greenson series. Slopes are 0 to 1 percent. The rate of
water intake is moderate. Runoff is slow, and the hazard
of erosion is slight. Available water holding capacity is 10
to 12 inches to a depth of 5 feet.

Included with this soil in ma.ppin% are small areas of
Collett silty clay loam; Fielding silt loam, warm; Green-
1son silt loam, strongly alkali; and Honeyville silt clay
oam.

This soil is used for irrigated tomatoes, sugar beets,
alfalfa, small grains, irrigated pasture, and corn for silage.
Capability unit IITw-25, irrigated ; range site not assigned.

Greenson silt loam, strongly alkali (Gs).—This soil is
on low lake terraces and lake plains about 3 miles south-
west of Tremonton. Slopes are 0 to 1 percent. The surface s
very uneven where the soil has not been leveled. The rate
of water intake is slow. Runoff is slow, and the hazard of
erosion is slight. Available water holding capacity is about
10 to 12 inches to a depth of 5 feet, but the water available
to plants is about 3 to 8 inches because of the high salt
content. This soil is moderately to strongly affected by
salts and alkali.

Included with this soil in mapping are small areas of
Collett silty clay loam and Greenson silt loam, clay sub-
stratum.

This soil is used for irrigated alfalfa, sugar beets, small
grains, corn for silage, and unimproved -pasture. ‘Capa-
bility unit IVw-28, irrigated ; Alkali Bottom range site.
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Gullied Land

Gullied land (GU) is a miscellaneous land type that
occurs on lake terraces and foothills in the western part of
the survey area. It is characterized by an intricate network
of gullies, some blowout areas, and few soil dunes. Gullied
land is in areas of very silty soils that formed in mixed
lake sediments and in loamy sand residuum on steep
foothills. The gullies range from about 1 to 10 feet in
depth. Gully banks, unprotected by vegetation, have
been subjected to soil blowing and water erosion, and
areas as large as 5 to 10 acres have been denuded of the
original surface layer and, in some places, some of the
subsoil. The small dunes are from 1 to 6 feet high and
have a surface layer of silt Joam or fine sandy loam. The
vegetation consists of juniper, thorny hopsage, Indian
ricegrass, and snakeweed in the foothills and greasewood,
shadscale, big sagebrush, and squirreltail on the lake
terraces. In the foothills, outcrops of rock are common.

Gullied land has some value for wildlife habitat.
Capability unit VIIIe-E, nonirrigated; range site not
assigned.

Hansel Series

The Hansel series consists of well-drained soils on lake
terraces. These soils formed in mixed lake sediments
derived from limestone, sandstone, and quartzite. Slopes
range from 1 to 10 percent. The vegetation in nonculti-
vated areas consists of big sagebrush and bunchgrasses.
Mean annual air temperature ranges from 46° to 49° F.
Average annual precipitation ranges from 12 to 14 inches,
and the frost-free period is 100 to 130 days. Elevations
range from 4,400 to 5,000 feet,.

In a representative profile (fig. 5), the surface layer
is light brownish-gray silt loam about 10 inches thick.
The subsoil is light-gray silty clay loam about 8 inches
thick. The substratum, extending to a depth of 60 inches
or more, is white and light-gray silty clay loam. The
surface layer and subsoil are moderately alkaline and
noncalcareous. The substratum is strongly alkaline to
vexl')y strongly alkaline and strongly calcareous.

ermeability is moderately slow, and the rate of water
intake is moderate. Available water holding capacity
is 10 to 12 inches to a depth of 5 feet. The water-supplying
capacity is 9 to 10.5 inches before moisture is depleted.
Roots penetrate to a depth of 60 inches, but most are
between depths of 20 and 30 inches.

These soils are used mainly for nonirrigated crops.
lslogae areas are used for irrigated crops and wildlife
abitat,

Representative profile of Hansel silt loam, 1 to 6 per-
cent slopes, in a cultivated field, 800 feet north and 750
feet west of the east quarter corner of section 30, T. 13
N, R. 5 W., about 2% miles north and ¥ mile west of
Howell Post Office:

A11—0 to 6 inches, light brownish-gray (10YR. 6/2) silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; few fine
roots; common fine and medium pores; moderately
alkaline (pH 8.2); clear, smooth boundary.

A12—6 to 10 inches, light brownish-gray (10YR 6/2) heavy
gilt loam, dark brown (10YR 3/3) when moist; weak,
medium, subangular blocky structure; soft, friable,
slightly sticky and slightly plastic; few fine roots;
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Figure 5.—Profile of Hansel silt loam, 1 to 6 percent slopes.

common fine and medium pores; moderately alkaline
(pH 8.2); clear, smooth boundary.

B21t—10 to 14 inches, light-gray (10YR 7/2) silty clay loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, prismatic structure; slightly hard, firm,
sticky and plastic; few very fine roots; common ver
fine pores; common thin clay films on ped faces; mod-
erately alkaline (pH 8.2); clear, smooth boundary.

B22t—14 to 18 inches, light-gray (10YR 7/2) silty clay loam
brown (10YR 4/3) when moist; moderate, fine ami
medium, subangular blocky structure; hard, firm,
sticky and plastic; few very fine roots; common me-
dium pores; few thin clay films on ped faces; moderately
alkaline (pH 8.4); gradual, wavy boundary.

Clea—18 to 23 inches, white (LOYR 8/2) light silty clay loam,
pale brown (IOYR 6/3) when moist; moderate, fine
and medium, subangular blocky structure; very im.rd,
firm, slightly sticky and slightly plastic; few very fine
roots; common medium pores; strongiy calcareous;
strongly alkaline (pH 8.6); gradual, wavy boundary.

C2ca—23 to 33 inches, white (10YR 8/2) light silty clay loam,
light brownish gray (2.5YR 6/2) when moist; weak,
fine and medium, subangular blocky structure; hard,
firm, slightly sticky and slightly plastic; common
medium pores; strongly calcareous, lime is nonin-
durated and disseminated; very strongly alkaline
(pH 9.2); gradual, smooth boundary.
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C3—33 to 45 inches, light-gray (2.5YR 7/2) silty clay loam,
brown (10Y’R 5/3) when moist; massive; hard, firm,
slightly sticky and slightly plastic; common medium
pores; strongly calcareous, lime is nonindurated and
veined ; very strongly alkaline (pH 9.4) ; gradual, smooth
boundary.

C4—45 to 62 inches, light-gray (2.5YR 7/2) silty clay loam,
brown (IOYR 5/3) when moist; massive; hard, firm,
sticky and plastic; strongly calcareous, lime is non-
indurated and veined; very strongly alkaline (pH 9.6).

These soils are usually dry at all depths between 4 and 12
inches. Depth to the horizon of carbonate accumulation ranges
from 10 to 22 inches. In the Al horizon, value is 3 or 4 when
the soils are moist; chroma is 2 or 3. Texture is mainly silt
loam, but in places it is loam or heavy silt loam. The Al
horizon ranges from 4 to 15 inches in thickness, is- mildly alka-
line to strongly alkaline, and is noncalcareous or slightly
calcareous.

In the B2t horizon, hue is I0YR or 2.5Y; value is 6 or 7
when the soils are dry and ranges from 3 to 5 when they are
moist; and chroma ranges from 2 to 4. This horizon is silty
clay loam or heavy silt loam and ranges from 7 to 17 inches in
thickness. Content of clay is dominantly 28 to 32 percent. Clay
films are thin and range from few to common on ped faces.
This horizon is neutral to strongly alkaline and noncalcareous
to moderately calcareous.

The Cea horizon in most places begins at the lower boundary
of the B2t horizon. The Cea and C horizons have a hue of 10YR
or 2.5Y; value ranges from 6 to 8 when the soils are dry and
from 5 to 7 when they are moist; and chroma ranges from 2 to
4. These horizons are silty clay loam or silt loam. They are
strongly alkaline or very strongly alkaline.

Hansel silt loam, 0 to 1 percent slopes (HaA).—This
soil is on lake terraces. Slopes are medium to long.
Runoff is slow, and. the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Hansel silt loam, 1 to 6 percent slopes, and Thiokol silt
loam, 0 to 1 percent slopes.

This -soil is used mainly for nonirrigated small grains.
Some areas are used for wildlife habitat, and a small area
is used for irrigated alfalfa, corn for silage, sugar beets,
and small grains. Capability unit IIc-2, irrigated; capa-
bility unit IVe-U, nonirrigated ; range site not assigned.

Hansel silt loam, 1 to 6 percent slopes (HaB).—This
soil is on lake terraces. Slopes are medium in length and
slightly convex. A profile of this soil is the one described
as representative for the Hansel series. Runoff is medium,
and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Kearns silt loam, 3 to 6 percent slI())pes ; Parleys silt loam,
1 to 6 percent slopes; Pomat silt loam, 6 to 10 percent
slopes; and Thiokol silt loam, 1 to 6 percent slopes.

This soil is used mainly for nonirrigated crops. Some
areas are used for wildlife habitat. Capability unit IVe-UZ,
nonirrigated ; range site not assigned. :

Hansel silt loam, 6 to 10 percent slopes (HaD).—This
soil is generally on north- and east-facing slopes and is on
lake terraces. Slopes are short to medium in length and
are slightly convex. Runoff is medium, and the hazard of
erosion is moderate.

Included with this soil in mapping are small areas of
Kearns silt loam, 6 to 10 percent slopes; Parleys silt loam,
6 to 10 percent slopes; and Pomat silt loam, 6 to 10 per-
cent slopes.

This soil is used mainly for nonirrigated crops. Some
areas are used for wildlife habitat. Capability unit IVe-UZ,
nonirrigated ; range site not assigned.

Harding Series

The Harding series consists of well-drained soils that
are affected by alkali. These soils are in slightly depressed
areas on lake terraces. They formed in strongly calcareous,
mixed lake sediments derived mainly from limestone and
sandstone. Slopes are 0 to 1 percent. The vegetation con-
sists of greasewood, shadscale, annual mustard, foxtail,
cheatgrass, and annual weeds. Mean annual air tempera-
ture ranges from 48° to 51° F. Average annual precipita-

‘tion ranges from 8 to 11 inches, and the frost-free period

is 100 to 130 days. Elevations range from 4,230 to 4, 500
feet. '

In a representative profile, the surface layer is very pale
brown silt loam about 5 inches thick. The subsoil is very
pale brown silty clay about 14 inches thick. The sub-
stratum, extending to a depth of 60 inches is light-gray
and pale-yellow silt loam and very fine sandy loam. The
soils are strongly calcareous or moderately calcareous
throughout and strongly alkaline to very strongly alkaline.

Permeability is slow above a depth of 19 inches but is
moderate below that depth. The rate of water intake is
slow. The water holding capacity is 10 to 12 inches to a
depth of 5 feet, but the water available to plants is only
about 3 to 6 inches because of the high salt content. Roots
penetrate to depths below 60 inches, but most are less
than 25 inches deep. '

These soils are used for range and, to a limited extent,
for wildlife habitat. ) :

Representative profile of Harding silt loam, in range,
1,500 feet north and 1,200 feet east of the southwest
corner of section 1, T. 9 N., R. 8 W., about 9 miles south-
west of Golden Spike National Monument:

Al1—0 to 2 inches, very pale brown (10 YR 7/3) silt loam,
olive brown (2.5YR 4/3) when moist; weak, medium,
platy structure; slightly sticky and slightly plastic;
common very fine and fine roots; many very fine and
fine vesicular pores; strongly calcareous, lime is
disseminated; strongly alkaline (pH 8.8); clear,
smooth boundary. .

A12—2 to 5 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; weak, thin, platy
structure; soft, friable, sticky and slightly plastic;
common very fine and fine roots; many very fine
vesicular pores; moderately calcareous; strongly
alkaline (pH 8.9); clear, smooth boundary.

B2t—5 to 12 inches, very pale brown (10YR 7/3) silty clay,
yellowish brown (10YR 5/4) crushed, and brown
(10YR 4/3) aggregate when moist; moderate, fine
and medium, columnar structure; extremely hard,
very firm, very sticky and very plastic; few very fine
and fine roots; many very fine interstitial pores;
continuous moderately thick clay films on ped faces;
strongly calcareous, lime is disseminated; very
strongly alkaline (pﬂ 9.2); clear, smooth bou.ndary.

B3tca—12 to 19 inches, very pale brown (10YR 7/3) silty clay,
yellowish brown (10YR 5/4) when moist; weak, fine
and medium, subangular blocky structure; very hard,
firm, sticky and plastic; few very fine roots; many
very fine interstitial pores; strongly calcareous, lime
is disseminated; very strongly alkaline (pH 9.2);

adual, wavy boundary. . .

Clea—19 to 25 inches, light-gray (2.5Y 7/2) silt loam, light

: olive brown (2.5Y 5/4) when moist; weak, medium,
subangular blocky structure; very hard, firm, sticky
and plastic; few very fine roots; many very fine
interstitial pores; strongly calcareous, lime is dis-
seminated; very strongly alkaline (pH 9.2); gradual,
smooth boundary. .

C2ca—25 to 42 inches, light-gray (2.5Y 7/2) silt loam, light
olive brown (2.5%’ 5/4) when moist; massive; hard,
friable, slightly sticky and slightly plastic; many very
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fine interstitial pores; strongly calcareous, lime is
disseminated; very strongly alkaline (pH 9.2);
diffuse, wavy boundary.

C3—42 to 57 inches, light-gray (2.5Y 7/2) very fine sandy
loam, light olive brown (2.5Y 5/4) when moist; few,
fine, faint, light yellowish-brown (2.5Y 6/4) mottles;
massive; soft, friable, nonsticky and nonplastic;
moderately calcareous; very strongly alkaline (pH
9.2) ; gradual, wavy boundary.

C4—57 to 64 inches, pale-yellow (5Y 7/3) silt loam, olive
(5Y 5/3) when moist; few, fine, faint, light yellowish-
brown (2.5Y 6/4) mottles; massive; soft, very friable,
nonsticky and nonplastic; moderately calcareous;
strongly alkaline (pH 8.6).

The solum ranges from 18 to 21 inches in thickness. The
goilﬁ are usually dry in all parts between depths of 4 and 12
inches. =~ .

In the A1l horizon, hue is 10YR or 2.5Y; value is 6 or 7
when the soils are dry. Structure is weak to moderate and very
thin to medium platy. Reaction is strongly alkaline to very
strongly alkaline. Thickness of the Al horizon ranges from 4
to 5 inches.

In the B2t horizon, hue is 10YR or 2.5Y; value is 6 or 7
when the soils are dry and 4 or 5 when they are moist; and
chroma is 3 or 4. This horizon is silty clay or heavy silty clay
loam; content of clay ranges from 37 to 50 percent. Clay films
range from thin to moderately thick and from many to con-
tinuous. .

The Cca horizon in most places begins as the lower part of
the B2t horizon. Hue ranges from 10YR to 5Y; value is 6 or
7 when the soils are dry and 4 or 5 when they are moist; and
chroma ranges from 2 to 4. This horizon is light silty clay loam,
silt loam, or very fine sandy loam. Reaction is strongly alkaline
to very strongly alkaline. Faint to distinet mottles are at depths
of 25 to 45 inches. These soils are moderately to strongly
affected by salts and alkali. »

Harding silt loam (HD).—This soil is on lake terraces.
Slopes are slightly concave and medium in length. Runoff
is medium, and the hazard of erosion is moderate. In
places many shallow to moderately deep gullies have been
formed. Sheet erosion is common.

Included with this soil in mapping are small areas of
Mellor silt loam, 1 to 6 percent slopes; Bram silt loam;
and Palisade silt loam, 1 to 6 percent slopes.

This soil is used for range and, to a limited extent, for
wildlife habitat. Capability unit VIIs—S8, nonirrigated;
Semidesert Alkali Flats range site.

Hendricks Series

The Hendricks series consists of well-drained soils.
These soils are on alluvial fans and foothill slopes in areas
that are slightly above the highest lake terraces. They
formed in alluvium and residuum derived mainly from
sandstone and quartzite. Slopes range from 1 to 20 per-
cent. The vegetation in noncultivated areas consists
mainly of bluebunch wheatgrass, slender wheatgrass, big
sagebrush, balsamroot, yarrow, and annual grasses. Mean
annual air temperature rages from 45° to 49° F. Average
annual precipitation ranges from 16 to 18 inches, and the
frost-free period is 110 to 130 days. Elevations range from
5,150 to 5,600 feet.

In a representative profile, the surface layer is dark
grayish-brown silt loam about 6 inches thick. The subsoil
1s dominantly brown silty clay loam that extends to a
depth of 67 inches or more. These soils are noncalcareous,
except in the lower part of the subsoil. The surface layer is
neutral, and the subsoil is neutral to moderately alkaline.

Permeability is moderately slow, and the rate of water
intake is moderate. Available water holding capacity is
10 to 12 inches to a depth of 5 feet. The water-supplying

capacity is 14 to 16 inches before moisture is depleted.
Roots penetrate to a depth of 60 inches.
Hendricks soils are used for nonirrigated crops.
Representative profile of Hendricks silt loam, 10 to
20 percent slopes, in a cultivated field, 250 feet west and
550 feet south of east quarter corner of section 9, T. 14
N., R. 5 W, in Pocatello Valley:

Ap—a0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; weak,
coarse, subangular blocky structure that parts to
weak, medium, granular; soft, friable, nonsticky and
slightly plastic; few fine roots; few fine interstitial
pores; neutral (pH 7.1); abrupt, smooth boundary.

B1—6 to 11 inches, grayish-brown (10YR 5/2) light silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, subangular blocky structure
that parts to weak, fine, subangular blocky; hard,
firm, slightly sticky and plastic; few fine roots;
common fine and a few medium interstitial pores;
few thin clay films on ped faces; neutral (pH 7.3);
gradual, wavy boundary.

B21t—11 to 21 inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 3/3) when moist; weak, coarse, pris-
matic structure that parts to moderate, medium,
subangular blocky; very hard, firm, slightly sticky
and plastic; few very fine roots; few fine and medium
interstitial pores; many moderately thick clay films
on ped faces; mildly alkaline (pH 7.6); gradual, wavy
boundary.

B22t—21 to 38 inches, light yellowish-brown (10YR 6/4)
light silty clay loam, brown (7.5YR 4/4) when
moist; weak, coarse, prismatic structure that parts
to moderate, medium, subangular blocky; very hard,
firm, slightly sticky and slightly plastic; few very
fine roots; few medium interstitial pores; many thin
clay films on ped faces; mildly alkaline (pH 7.6);
gradual, wavy boundary.

B23t—38 to 56 inches, brown (10YR 5/3) light silty clay
loam, dark brown (7.5YR 4/3) when moist; weak,
coarse, subangular blocky structure that parts to
weak, fine and medium, subangular blocky; very
hard, firm, slightly sticky and slightly plastic; few
very fine roots; few fine and common medium inter-
stitial pores; many thin clay films* on ped faces;
mildly alkaline (pH 7.8); gradual, wavy boundary.

B24tca—56 to 67 inches, brown (7.5 YR 5/4) silty clay loam,
dark yellowish brown (10YR 4/4) when moist;
moderate, fine and coarse, subangular blocky struc-
ture; very hard, firm, slightly sticky and plastic;
few medium pores; many moderately thick clay
films on ped faces; slightly calcareous, lime is veined;
moderately alkaline (pH 8.0).

The solum ranges from 48 to 60 inches or more in thickness.
Lime accumulation is at depths below 48 inches in places. The
content of gravel is 5 to 10 percent throughout the profile in
some places. The soils are usually moist, but they are dry in all
parts between depths of 4 to 12 inches for more than 60 con-
secutive days in summer.

In the A horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. This horizon is
neutral or mildly alkaline and ranges from 6 to 12 inches in
thickness.

The B1 horizon is 4 to 6 inches thick. In the B2t horizon, hue
is 10YR or 7.5Y; value is 5 or 6 when the soils are dry and 3 or
4 when they are moist; and chroma ranges from 2 to 4. This
horizon is silty clay loam or clay loam. Structure is weak to
moderate and prismatic or subangular blocky. Reaction is
mildly alkaline to moderately alkaline. Clay films are thin to
moderately thick and common to continuous on ped faces.

In the C horizon, hue is 10YR or 7.5Y; value is 5 or 6 when
the soils are dry; and chroma is 3 or 4. This horizon is light
silty clay loam or heavy loam.

Hendricks silt loam, 1 to 6 percent slopes (HeB).—
This soil is on alluvial fans in Pocatello Valley and Whites
Valley. Slopes are medium in length. A profile of this soil
is similar to that described as representative for the
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Hendricks series, but the surface layer averages about 12
inches in thickness. Runoff is slow, and the hazard of
erosion is slight.

Included with this soil in mapping are small areas of
Forsgren silt loam, 1 to 6 percent slopes; Parleys silt loam,
1 to 6 percent slopes; and Red Rock silt loam, high rain-
fall, 0 to 3 percent slopes.

This soil is used for nonirrigated small grains. Capability
unit ITe-M, nonirrigated; range site not assigned.

Hendricks silt loam, 6 to 10 percent slopes (HeD).—
This soil generally is on north- or east-facing slopes on
alluvial fans in Pocatello Valley and Whites Valley. Slopes
are medium in length. A profile of this soil is similar to that
described as representative for the Hendricks series, but
the surface layer averages about 7 inches in thickness.
Runoff is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Forsgren silt loam, 6 to 10 percent slopes; Parleys silt
loam, 6 to 10 percent slopes; and Sterling gravelly loam,
6 to 20 percent slopes.

This soil is used for nonirrigated small grains. Capability
unit ITTe-M, nonirrigated ; range site not assigned.

Hendricks silt loam, 10 to 20 percent slopes (HeE).—
This soil is on generally north- or east-facing slopes,
which are short to medium in length, and on alluvial
fans and foothill slopes that are slightly above the highest
lake terraces. A profile of this soil is the one described as
representative for the Hendricks series. Runoff is rapid,
and the hazard of erosion is high. Moderate sheet and rill
erosion is common in some areas.

Included with this soil in mapping are small areas of
Forsgren silt loam, 10 to 20 percent slopes; Hendricks
silt loam, 6 to 10 percent slopes; Parleys silt loam, 10 to
20 percent slopes; and Sterling gravelly loam, 6 to 20
percent slopes.

This soil is used for nonirrigated small grains. Capability
unit IVe-M, nonirrigated ; range site not assigned.

Hendricks complex, 6 to 10 percent slopes (HkD).—
This complex is on medium-length foothill slopes and
alluvial fans just above the highest Jake terraces in'Poca-
tello Valley. It consists of about 60 percent Hendricks
silt Joam, 6 to 10 percent slopes, and 30 percent Kearns
silt loam, high lime variant, 6 to 10 percent slopes. In-
cluded with these soils in mapping are areas of Forsgren
silt loam, 6 to 10 percent slopes; Munk gravelly silt loam,
10 to 20 percent. slopes; and Parleys silt loam, 6 to 10
percent slopes. These included soils make up about 10
percent of the total acreage.

The Hendricks soil is on slightly concave, north- and
east-facing slopes of the drainageways and in the flat area
between drainageways. The Kearns high lime variant is
on slightly steeper slopes that extend into the drainage-
ways and is on convex knolls. It is calcareous throughout
and has a layer of lime accumulation at a depth of 12
inches.

R_unoff is medium on these soils, and the hazard of
erosion is moderate.

The soils of this complex are used for nonirrigated small

grains. ‘Capability unit IITe-M, nonirrigated; range site
not assigned.

Honeyville Series

The Honeyville series consists of moderately well
drained soils. These soils are on broad, low lake terraces
and lake plains in the Bear River valley south and west
of Garland. They formed in calcareous, fine textured and
moderately fine textured, mixed lake sediments derived
mainly from limestone and sandstone. Slopes are 0 to 1
percent. The vegetation in noncultivated areas consists of
western wheatgrass, Great Basin wildrye, big sagebrush,
and annual weeds. Mean annual air temperature ranges
from 47° to 51° F. Average annual precipitation ranges
from 14 to 16 inches, and the frost-free period is 130 to 150
days. Elevations range from 4,260 to 4,355 feet.

In a representative profile, the surface layer is grayish-
brown silty clay loam about 13 inches thick. The subsoil
is brown and pale-brown silty clay loam about 19 inches
thick. The substratum is pale-brown and pinkish-gray
silty clay loam that extends to a depth of 64 inches. The
surface layer is moderately calcareous and moderately
alkaline to strongly alkaline; the subsoil is moderately
calcareous and strongly alkaline; and the substratum 1is
strongly calcareous and strongly alkaline to very strongly.
alkaline. A layer of strong lime accumulation is at a
depth of 32 inches.

Permeability is slow, and the rate of water intake is
moderate. Available water holding capacity is 10.5 to 12
inches to a depth of 5 feet. Roots are mainly above the
water table, but where the soils are drained, roots penetrate
to a depth of 48 inches or more.

Honeyville soils are used for irrigated crops.

Representative profile of Honeyville silty clay loam, in
a cultivated area, 900 feet north and 1,800 feet west of
the northeast corner of section 22, T. 11 N., R. 3 W,
about 2 miles south of Tremonton:

Ap—o0 to 8 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, medium, subangular blocky structure;
hard, firm, sticky and plastic; few fine roots; many
fine and medium pores; moderately calcareous; mod-
erately alkaline (pH 8.4); abrupt, smooth boundary.

A1—S8 to 13 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium and coarse, subangular blocky struc-
ture; hard, firm, sticky and plastic; few fine roots;
many fine, medium, and coarse pores; moderately
calcareous; strongly alkaline (pH 8.6); clear, smooth
boundary.

B21—13 to 19 inches, brown (10YR 5/3) heavy silty clay loam,
dark brown (10YR 3/3) when moist; weak, coarse,
prismatic structure that parts to moderate, medium,
subangular blocky; hard, firm, sticky and plastic; few
fine roots; many fine and medium pores; few thin clay
films on ped faces; moderately calcareous, lime is
disseminated; strongly alkaline (pH 8.6); clear,

: smooth boundary. i

B22—19 to 32 inches, pale-brown (10YR 6/3) heavy silty clay
loam, brown (10YR 4/3) when moist; weak, medium,
prismatic structure that parts to weak, coarse, sub-
angular blocky; very hard, very firm, very sticky and
plastic; few fine and very fine roots; common fine
pores and few medium pores; few thin clay films on
ped faces; moderately calcareous; strongly alkaline
(pH 8.5); clear, wavy boundary.

Clca—32 to 40 inches, pale-brown (10Y R 6/3) heavy silty clay
loam, brown (10YR 5/3) when moist; common, fine,
distinct, yellowish-brown (10YR 5/6) mottles; mas-
sive; very hard, firm, very sticky and very plastic;
few very fine roots; many fine and few medium pores;
strongly calcareous, some lime veins; very strongly
alkaline (pH 9.2); clear, wavy boundary.



44 SOIL SURVEY

C2ca—40 to 64 inches, pinkish-gray (7.5YR 6/2) heavy silty
clay loam, brown (10YR 5/3) when moist; common,
fine, prominent, strong-brown (7.5YR 5/6) mottles;
massive; very hard, very firm, sticky and very plastic;
common very fine and few large pores; strongly
calcareous, some laminar lime veins; very strongly
alkaline (pH 9.2).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 19 to 36 inches. Between depths of
10 and 40 inches, the texture averages heavy silty clay loam
and the content of clay ranges from 35 to 40 percent. The soils
are usually moist, but in most years they are dry in all parts
between depths of 4 and 12 inches for more than 60 consecutive
days in summer unless they are irrigated.

In the A1 horizon, chroma is 2 or 3. Texture is silty clay loam
or heavy silty clay loam. Reaction is moderately alkaline or
strongly alkaline. The Al horizon is slightly or moderately
calcareous and ranges from 7 to 15 inches in thickness.

In the B2 horizon, hue is 10YR or 7.5YR; value is 5 or 6
when the soils are dry and 3 or 4 when they are moist; and
chroma ranges from 2 to 4. Texture is heavy silty clay loam or
light silty cla%. Reaction is moderately alkaline to strongly
alkaline. The B2 horizon is moderately to strongly calcareous.

In the Cca horizon, hue is 7.5YR or 10YR; value ranges

_ from 6 to 8 when the soils are dry and from 4 to 6 when they
are moist; and chroma ranges from 2 to 4. Mottles are at a
depth below 30 inches and are few to common, fine to medium,
and faint to prominent. This horizon is silty clay or silty clay
loam. It is- strongly alkaline to very strongly alkaline and
moderately calcareous to strongly calcareous. Most of the
acreage of these soils has been drained, and the depth to the
water table is 44 inches to more than 60 inches. Where the soils
are not drained, the water table is at a depth of 30 to 44 inches.

Honeyyville silty clay loam (Ho).—This soil is on broad,
low lake terraces and lake plains in Bear River Valley
south and west of Garland. Slopes are 0 to 1 percent.
Runoff is slow, and the hazard of erosion is slight. Most
areas of this soil have been leveled and tile drained.

Included with this soil in mapping are small areas of
Collett silty clay Joam; Fielding silt loam, warm; and
Greenson silt loam, clay substratum.

. This soil is used for irrigated alfalfa, small grains, sugar
beets, corn for silage, tomatoes, and irrigated pasture.
Capability unit ITTw—25, irrigated ; range site not assigned.

Hupp Series

The Hupp series consists of well-drained soils. These
soils are on alluvial fans, mainly in the northern and
central parts of the survey area. They formed in very grav-
elly and cobbly alluvium derived mainly from limestone,
sandstone, and quartzite parent rocks. Slopes range from
1 to 10 percent. The vegetation in noncultivated areas
mainly consists of big sagebrush, yellowbrush, bluebunch
wheatgrass, Sandberg bluegrass, cheatgrass, and annual
weeds. Mean annual air temperature ranges from 46° to
48° F. Average annual precipitation is 13 to 14 inches, and
the frost-free period is 100 to 140 days. Elevations range
from 4,300 to 5,300 feet.

In a representative profile (fig. 6), the surface layer is
grayish-brown and brown gravelly silt loam about 18
inches thick. The subsoil is pale-brown very gravelly silt
loam about 14 inches thick. The substratum is pale-brown
very gravelly silt loam that extends to a depth of 60
inches or more. The surface layer is mildly alkaline and
slightly calcareous in the lower part. The subsoil and
substratum are moderately alkaline and moderately cal-
careous. A layer of strong lime accumulation is at a depth
of 32 inches. '

Permeability is moderately rapid. Roots penetrate to a
depth of more than 60 inches, but most roots are con-
centrated in the upper 30 inches of soil.

_ These soils are used about equally for range and non-
irrigated crops. Some areas are used for wildlife habitat.

Representative profile of Hupp gravelly silt loam, 6 to
10 percent slopes, in range, 2,100 feet east and 1,300 feet
north of the southwest corner of section 20, T. 13 N.,
R. 6 W, in the southeast area of Hansel Valley:

A11—0 to 6 inches, grayish-brown (10YR 5/2) gravelly silt
loam, very dark grayish brown (10YR 3/2) when

Figure 6.—Profile of Hupp gravelly silt loam, 6 to 10 percent slopes.
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moist; weak, fine, subangular blocky structure that
parts to weak, fine, granular; soft, friable, slightly
sticky and nonplastic; common fine roots and few
medium roots; about 20 percent gravel; mildly alkaline
(pH 7.6); clear, smooth boundary.

A12—6 to 13 inches, grayish-brown (10YR 5/2) gravelly silt
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, subangular blocky structure
that parts to weak, fine, granular; soft, friable,
slightly sticky and slightly plastic; few fine and
very fine roots; few, fine, discontinuous pores; about
25 percent gravel; mildly alkaline (pH 7.6); clear,
smooth boundary.

A13—13 to 18 inches, brown (10YR 5/3) gravelly silt loam,
dark brown (10YR 3/3) when moist; moderate,
medium, subangular blocky structure that parts to
weak, medium, granular; slightly hard, friable,
slightly sticky and slightly plastic; few fine and very
fine roots; few, very fine, discontinuous pores; slightly
calcareous; about 35 percent gravel; mildly alkaline
(pH 7.8); clear, smooth boundary.

B2—18 to 32 inches, pale-brown (10YR 6/3) very gravelly
silt loam, brown (10YR 4/3) when moist; moderate,
medium, subangular blocky structure; hard, firm,
slightly sticky and plastic; few very fine roots;
common very fine tubular pores; about 50 percent
gravel and cobblestones; few thin clay films on ped
faces; moderately calcareous, lime is in laminar
veins; moderately alkaline (pH 8.0); gradual, wavy
boundary.

Cca—32 to 60 inches, pale-brown (10YR 6/3) very gravelly
silt loam, brown (10YR 5/3) moist; weak, fine and
medium, subangular blocky structure; hard, - friable
slightly sticky and slightly plastic; many, very fine
discontinuous pores; about 50 percent gravel and
cobblestones; moderately calcareous, lime is in veins;
moderately alkaline (pH 8.4).

The solum ranges from 17 to 32 inches in thickness. Between
depths of 10 and 40 inches, the texture averages very gravelly
or very cobbly silt loam or very gravelly or very cobbly loam
and the content of coarse fragments averages more than 50
percent. The coarse fragments are mainly gravel and cobble-
stone-sized angular fragments of limestone and sandstone.
The content of coarse fragments ranges from 5 to 50 percent
in the Al horizon but is mainly 20 to 35 percent; 30 to 80
percent in the B2 horizon; and 50 to 90 percent in the C
horizon. The soils are usually moist but are dry between
depths of 8 and 24 inches for more than 60 consecutive days
in summer.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. This horizon is
silt loam, gravelly silt loam, very gravelly silt loam, gravelly
loam, or very gravelly loam, and it ranges from 7 to 18 inches
in thickness. The horizon is neutral to moderately alkaline and
is generally noncalcareous, but it may be slightly calcareous
in the lower part.

In the B2 horizon, value is 3 or 4 when the soils are moist;
chroma ranges from 2 to 4. This horizon is very gravelly silt
loam, very gravelly loam, or very cobbly loam. It is moderately
or strongly alkaline and is noncalcareous to moderately cal-
careous, but mainly is moderately calcareous. A few clay films
are on ped faces in places. :

In the Cca horizon, value is 5 or 6 when the soils are dry
and ranges from 3 to 5 when they are moist; chroma ranges
from 2 to 4. Texture is very gravelly silt loam, very cobbly
silt loam, very gravelly loam, very cobbly loam, very gravelly
sandy loam, very gravelly loamy sand, or very cobbly loamy
sand. Reaction is moderately alkaline to very strongly alka-
line. The Cca horizon is moderately calcareous to strongly
calcareous; gravel and cobblestones have thin coatings of lime
on the bottom surfaces.

Hupp gravelly silt loam, 1 to 6 percent slopes (HpB).—
This soil is on alluvial fans. Slopes are slightly convex
and medium in length. Runoff is slow, and the hazard of
ercsion is slight. The rate of water intake is rapid. Avail-
able water holding capacity is 4 to 6 inches to a depth
of 5 feet. The water-supplying capacity is about 8 to 9
inches for plant growth before moisture is depleted.
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Included with this soil in mapping are small areas of
DeJarnet gravelly silt loam, 1 to 6 percent slopes; Kearns
silt loam, 3 to 6 percent slopes; and Sterling gravelly loam,
1 to 6 percent slopes.

This soil is used about equally for range and nonirrigated
small grains. It is also used for wildlife habitat. Capa-
bility unit IVs-UZ, nonirrigated; Upland Stony Loam
range site.

Hupp gravelly silt loam, 6 to 10 percent slopes (HpD).—
This soil is mainly on east- and west-facing slopes on
alluvial fans. Slopes are slightly convex and are medium
in length to long. A profile of this soil is the one described
as representative for the Hupp series. Runoff is medium
and the hazard of erosion is moderate. The rate of water
intake is rapid. Available water holding capacity is 4 to 6
inches to a depth of 5 feet. The water-supplying capacity
is about 8 to 9 inches for plant growth before moisture is
depleted.

Included with this soil in mapping are small areas of
Abela gravelly loam, 10 to 20 percent slopes; Kearns silt
loam, 6 to 10 percent slopes; and Sterling gravelly loam
6 to 20 percent slopes. ,

This soil is used mainly for range and nonirrigated
small grains. It is also used for wildlife habitat. Capability
unit IVs-UZ, nonirrigated ; Upland Stony Loam range site.

Hupp silt loam, 3 to 6 percent slopes (HuC).—This
soil is on east- and south-facing slopes on alluvial fans,
mainly in Howell Valley. Slopes are medium in length. A
profile of this soil is similar to that described as representa-
tive for the Hupp series, but in the upper 9 to 16 inches the
content of coarse fragments is only 5 to 15 percent. Runoff
is medium, and the hazard of erosion is moderate. The rate
of water intake is moderate. Available water holding
capacity is 5 to 7 inches to a depth of 5 feet. The water-
supplying capacity is about 8 to 9 inches for plant growth
before moisture is depleted.

Included with this soil in mapping are small areas of
Hupp gravelly silt loam, 6 to 10 percent slopes; Kearns
silt loam, 3 to 6 percent slopes; and Sterling gravelly loam,
1 to 6 percent slopes.

This soil is used mainly for nonirrigated small grains.
Some areas are used for wildlife habitat, and a very small
area is used for range. Capability unit IVs-UZ, non-
irrigated ; range site not assigned.

Hupp silt loam, 6 to 10 percent slopes (HuD).—This
soil is on east- and south-facing slopes on alluvial fans,
mainly in Howell Valley. Slopes are medium in length. A
profile of this soil is similar to that described as representa-
tive for the series, but in the upper 9 to 16 inches the
content of coarse fragments is only 5 to 15 percent.
Runoff is medium, and the hazard of erosion is moderate.
The rate of water intake is moderate. Available water
holding capacity is about 5 to 7 inches to a depth of 5 feet.
The water-supplying capacity is about 8 to 9 inches for
plant growth before moisture is depleted.

Included with this soil in mapping are small areas of
Hupp gravelly silt loam, 6 to 10 percent slopes; Kearns
silt loam, 6.to 10 percent slopes; and Sterling gravelly
loam, 6 to 20 percent slopes.

This soil is used mainly for nonirrigated small grains and
alfalfa. Some areas are used for wildlife habitat, and a
very small area is used for range. Capability unit IVs-UZ,
nonirrigated ; range site not assigned.
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James Canyon Series

The James Canyon series consists of somewhat poorly
drained soils. These soils are on alluvial fans in the
vicinity of Brigham City and Willard. They formed in
alluvium derived mainly from quartzite and sandstone.
Slopes range from 0 to 3 percent. The vegetation in
noncultivated areas consists of bluegrass, wiregrass,
sedges, foxtail, and clover. Mean annual air temperature
ranges from 47° to 49° F. Average annual precipitation
ranges from 14 to 16 inches, and the frost-free period is
150 to 160 days. Elevations range from 4,250 to 4,300 feet.

In a representative profile, the surface layer is very
dark gray and dark-gray loam about 35 inches thick. The
underlying layers, extending to a depth of about 60
inches, are gray gravelly loam and gravelly sandy loam.
The soils are neutral throughout. »

Permeability and the rate of water intake are both
moderate. Available water holding capacity is 7 to 10
inches to a depth of 5 feet. Most roots are in the top 36
inches but may extend to a depth of 60 inches.

James Canyon soils are used for irrigated crops and
native pasture.

Representative profile of James Canyon loam, 0 to 3
percent slopes, in & cultivated area, 120 feet north and
480 feet west of the south quarter corner of section 12, T.
9 N., R. 2 W,, one-half mile north of the Brighamn City
Golf Course:

Ap—0 to 8 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, fine, granular struc-
ture; slightly hard, friable, nonsticky and nonplastic;
many very fine, fine, and medium roots; neutral
(pH 7.3); abrupt, smooth boundary.

A11—8 to 15 inches, very dark gray (10YR 3/1) loam, black
(10YR 2/1) when moist; weak, medium and coarse,
subangular blocky structure; slightly hard, friable,
nonsticky and nonplastic; many very fine, fine, and
medium roots; many very fine pores; neutral (pH
7.2); gradual, wavy boundary.

A12—15 to 35 inches, dark-gray (I0YR 4/1) loam, black
(10YR 2/1) when moist; massive; slightly hard,
friable, nonsticky and slightly plastic; common fine
roots; few fine pores; neutral (pH 7.2); gradual, wavy
boundary.

C1—35 to 40 inches, gray (10YR 5/1) gravelly loam, very dark
gray (10YR 3/1) when moist; massive; slightly hard,
friable, nonsticky and nonplastic; few fine and very
fine roots; 35 percent gravel; neutral; gradual, ir-
regular boundary.

C2—40 t0.60 inches, gray (10YR 5/1) gravelly sandy loam, very
dark gray (10YR 3/1) when moist; massive; slightly
hard, friable, nonsticky and nonplastic; 40 percent
gravel; neutral (pH 7.3).

Texture between depths of 10 and 40 inches averages loam.
Depth to the water table usually ranges from 20 to 40 inches,
but if the soils are drained, the water table is at a depth
below 40 inches.

In the Al horizon, value is 3 or 4 when the soils are dry.
Texture is loam or light loam, and content of gravel ranges
from 5 to 20 percent. Reaction is neutral to moderately alkaline.
The Al horizon ranges from 26 to 36 inches in thickness.

In the C horizon, hue is 10YR or 2.5Y; value ranges from
4 to 6 when the soils are dry and from 2 to 4 when they are
moist; and chroma is 1 or 2. Texture is gravelly loam, gravelly
sandy loam, or very gravelly sandy loam, and content of gravel
fﬂalr{lglgs from 20 to 70 percent. Reaction is neutral to moderately

aline.

James Canyon loam, 0 to 3 percent slopes (JaA).—
This soil is on alluvial fans in the vicinity of Brigham City
gmdr V}Yillard. Runoff is slow, and the hazard of erosion
18 shght.

SOIL SURVEY

Included with this soil in mapping are small areas of
Wasatch gravelly sandy loam, 3 to 10 percent slopes;
l}oshe Springs silt loam; and Draper loam, 0 to 3 percent
slopes.

Where the water table is controlled by subsurface tile
drainage or by diverting water that would normally enter
the profile, this soil is used for irrigated crops. Common
crops are alfalfa, tomatoes, sugar beets, melons, corn for
silage, irrigated pastures, and small grains. Where the
water table is not controlled, this soil supports a pasture
of bluegrass, sedges, wiregrass, meadow foxtail, and clover
that can be mowed for hay. Capability unit IIw-2,
irrigated ; Semiwet Meadow range site.

Kapod Series

The Kapod series consists of well-drained soils. These
soils are on lake terraces and foot slopes west of Garland.
They formed in very cobbly and stony alluvium and mixed
lake sediments derived mainly from sandstone and lime-
stone. Slopes range from 6 to 20 percent. The vegetation
consists of bluebunch wheatgrass, Great Basin wildrye,
western wheatgrass, big sagebrush, snakeweed, cheatgrass,
and annual weeds. Mean annual air temperature ranges
from 47° to 49° F. Average annual precipitation is 15 to
16 inches, and the frost-free period is 120 to 140 days.
Elevations range from 4,500 to 5,000 feet.

In a representative profile, the surface layer is dark-
brown very cobbly loam about 13 inches thick. Content
of stones is about 5 percent (fig. 7). The subsoil is brown
very cobbly sandy clay loam and pale-brown very cobbly
loam about 18 inches thick. Content of stones is about 5
percent. The substratum is very pale brown very gravelly
loam that extends to a depth of about 66 inches. The
surface layer is moderately alkaline, the subsoil is moder-
ately alkaline and slightly calcareous or moderately
calcareous, and the substratum is strongly alkaline and
strongly calcareous.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 4 to 6
inches to a depth of 5 feet. The water-supplying capacity
is about 6 to 7 inches before moisture is depleted. Roots
penetrate to a depth of more than 60 inches.

These soils are used for range and wildlife habitat.

Representative profile of Kapod stony loam, 6 to 20
percent slopes, in range, 1,600 feet south and 160 feet
west of the north quarter corner of section 29, T. 12 N.,
R. 3 W, on foothills west of Garland:

A11——0 to 6 inches, dark-brown (10YR 3/3) very cobbly loam,
very dark brown (10YR 2/2) when moist; weak,
thick, platy and medium, subangular blocky struc-
ture that parts to moderate, fine, granular; soft, fri-
able, slightly sticky and slightly plastic; common fine
roots and few medium roots; about 50 percent cobble-
stones and gravel and 5 percent stones; moderately
alkaline (pH 8.0); clear, smooth boundary.

A12—6 to 13 inches, dark-brown (10YR 3/3) very cobbly
loam, very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure that
parts to moderate, fine, granular; soft, friable, slightly
sticky and slightly plastic; common fine roots and few
medium roots; about 60 percent cobblestones and
gravel and 5 percent stones; moderately alkaline (pH
8.2) ; clear, smooth boundary.

B21t—13 to 18 inches, brown (10YR 4/3), very cobbly sandy
clay loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium .and coarse, subangular
blocky structure; slightly hard, firm, sticky and plas-
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Figure 7.—Profile of Kapod stony loam, 6 to 20 percent slopes.

tic; few fine and very fine roots; few fine and very
fine pores; many thin clay films on ped faces; slightly
calcareous; 70 percent cobblestones and gravel and 5
percent stones; moderately alkaline (pH 8.2); clear,
wavy boundary.

B22t—18 to 31 inches, pale-brown (10YR 6/3) very cobbly
loam, dark grayish brown (10YR 4/2) when moist;
weak, medium, subangular blocky structure; hard,
firm, sticky and plastic; few fine and very fine roots;
few fine pores; common thin clay films on ped faces;
moderately caleareous; about 70 percent cobblestones
and gravel and 5 percent stones; moderately alkaline
(pH 8.2); abrupt, wavy boundary.

Clea—31 to 52 inches, very pale brown (10YR 7/3) very
gravelly loam, pale brown (10YR 6/3) when moist;
massive; hard, firm, sticky and slightly plastic; few
fine roots; few fine pores; about 70 percent gravel ;
strongly calcareous, lime is in veins; strongly alkaline
(pH 8.7); clear, wavy boundary.

C2—52 to 66 inches, very pale brown (10YR 7/3) very gravelly
loam, light yellowish brown (10YR 6/4) when moist;
massive; hard, firm, sticky and slightly plastic; about
50 percent gravel; strongly caleareous, lime is dis-
seminated; strongly alkaline (pH 8.8).

The solum ranges from 20 to 33 inches in thickness. Coarse
fragmeyts are mainly subrounded sandstone and limestone.
The soils are usually moist, but in most years they are dry in

all parts between depths of 4 and 12 inches for more than 60
consecutive days in summer.

In the Al horizon, value ranges from 3 to 5 when the soils
are dry and is 2 or 3 when they are moist; chroma is 2 or 3.
Texture is cobbly loam or very cobbly loam that is 40 to 60 °
percent cobblestones and gravel and 5 to 10 percent stones.
Reaction is neutral to moderately alkaline. Thickness of the
A1 horizon ranges from 8 to 13 inches.

In the B2t horizon, value ranges from 4 to 6 when the soils
are dry and is 3 or 4 when they are moist; chroma ranges from
2 to 4. Texture is very cobbly sandy clay loam or very cobbly
loam, and the content of coarse fragments ranges from 50 to
80 percent cobblestones and gravel and from 5 to 10 percent
stones. Reaction is neutral to moderately alkaline. Clay films
are common to continuous and thin to moderately thick on
ped faces. This horizon is 10 to 18 inches thick.

In the Cca and C horizons, value is 6 or 7 when the soils
are dry and ranges from 4 to 6 when they are moist; chroma
ranges from 2 to 4. Texture is very cobbly or very gravelly

" loam, very cobbly or very gravelly sandy loam, or very cobbly
or very gravelly sand. Content of coarse fragments ranges
from 50 to 85 percent gravel and cobblestones and some
stones. Reaction is moderately alkaline or strongly alkaline.
The C horizon is moderately to strongly calcareous and in
some places is weakly cemented.

Kapod stony loam, 6 to 20 percent slopes (KaE).—
This soil is on east- and south-facing slopes on lake
terraces and foot slopes (fig. 8). It occurs as long, narrow,
stony strips that are intermingled with areas of nonirri-
gated cropland. Most of the acreage is along the foothills
west of Garland. Slopes are medium in length and slightly
convex. A profile of this soil is the one described as repre-
sentative for the series. Runoff is medium, and the hazard
of erosion is moderate.

Included with this soil in mapping are small areas of
Bingham gravelly loam, 6 to 10 percent slopes; Hupp
gravelly silt loam, 6 to 10 percent slopes; Kearns silt
loam, 6 to 10 percent slopes; and Middle cobbly silt
loam, 10 to 30 percent slopes.

This soil is used for range and wildlife habitat. Capa-
bility unit VIIs-U, nonirrigated; Upland Stony Loam
range site.

Kearns Series

The Kearns series consists of well-drained soils. These
soils are on alluvial fans and lake terraces and are widely
distributed throughout the survey area. They formed in
alluvium and mixed lake sediments derived mainly from
Jimestone, sandstone, and quartzite. Slopes range from
1 to 20 percent. The vegetation in noncultivated areas is
mainly bluebunch wheatgrass, Sandberg bluegrass, bi
sagebrush, cheatgrass, and annual weeds. Mean annua
air temperature ranges from 47° to 50° F. Average
annual precipitation ranges from 13 to 16 inches, and the
frost-free period is 115 to 130 days. Elevations range
from 4,350 to 5,250 feet. .

In a representative profile, the surface layer is grayish-
brown and brown silt loam about 9 inches thick. The
subsoil is pale-brown silt loam about 6 inches thick.
The substratum, between depths of 15 and 60 inches or
more, is pale-brown silt loam and very pale brown silt
loam and loam. The surface layer is moderately alkaline
and slightly calcareous or noncalcareous; the subsoil is
moderately alkaline and moderately calcareous; and
the substratum is moderately alkaline to stron%ly alka-
line and strongly calcareous or moderately calcareous.
A layer of lime accumulation is at a depth of about 15
inches.
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Figure 8.—Kapod stony loam, 6 to 20 percent s_lopes, on south-facing lake terraces.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 9 to 11
inches to a depth of 5 feet. The water-supplying capacity
is 10 to 12 inches before moisture is depleted. Roots
penetrate easily to a depth of 60 inches or more.

These soils are used mainly for nonirrigated crops and
wildlife habitat. Small areas are used for irrigated crops.

Representative profile of Kearns silt loam, 3 to 6
ercent slopes, in a cultivated area, 660 feet west and 660
eet south of the north quarter corner of section 31,
T. 12 N, R. 5 W., about 4 miles south of the Howell
post office:

Ap—0 to 5 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine and medium, granular structure; soft, friable,
slightly sticky and slightly plastic, many fine pores;
slightly calcareous; moderately alkaline (pH 8.0);
clear, smooth boundary.

Al—5 to 9 inches, brown (10YR 5/3) silt loam, dark brown
(10YR 3/3) when moist; weak, fine and medium,
granular structure; soft, friable, slightly sticky and
slightly plastic; few fine roots; many fine pores;
noncalcareous; moderately alkaline (pH 8.2); clear,
wavy boundary. : ) )

B2—9 to 15 inches, pale-brown (L0YR 6/3) silt loam, brown
(10YR 4/3) when moist; moderate, fine and medium,

subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few fine and very fine
roots; many fine and very fine pores; moderately
calcareous, lime is disseminated; moderately alkaline
(pH 8.4); clear, wavy boundary.

Clea—15 to 20 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 4/3) when moist; weak, fine and medium,
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few fine and very fine roots;
many fine and very fine pores; strongly calcareous,
limeis veined; moderately alkaline (pH 8.4); gradual,
wavy boundary.

C2ca—20 to 39 inches, very pale brown (10YR 7/3) silt loam,
brown (10 YR 4/3) when moist; weak, fine, subangular
blocky structure; hard, very friable, slightly sticky
and slightly plastic; few fine roots; many very fine
pores; moderately - calcareous, lime is laminar and
veined; strongly alkaline (pH 8.6); gradual, wavy
boundary.

1I1C3ca—39 to 76 inches, very pale brown (10YR 7/3) loam,
brown (10YR 5/3) when moist; slightly hard, very
friable, slightly sticky and slightly plastic; few fine
roots; many very fine pores; strongly calcareous,
lime is disseminated; very strongly alkaline (pH 9.2).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 13 to 27 inches. In places a few pebbles
are on the surface and throughout the profile. Texture between
depths of 10 and 40 inches averages gilt loam. The soils are
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usually moist, but they are dry in all parts between depths of
4 and 12 inches for more than 60 consecutive days in summer
unless they are irrigated.

In the Al horizon, chroma is 2 or 3. This horizon is silt loam
or loam and ranges from 7 to 14 inches in thickness. Reaction
is mildly alkaline or moderately alkaline.

In the B2 horizon, hue is 10YR or 2.5Y; value ranges from
5 to 7 when the soils are dry and is 3 or 4 when they are moist;
and chroma is 2 or 3. This horizon is silt loam or heavy silt
loam and is 5 to 16 inches thick. It is mildly alkaline to strongly
alkaline and noncalcareous to moderately calcareous.

In the C horizon, hue ranges from 10YR to 5Y; value ranges
from 5 to 8 when the soils are dry and from 4 to 6 when they
are moist; and chroma ranges from 2 to 4. Texture is silt loam
in the upper part but may be fine sandy loam, loam, or silt
loam in the lower part. This horizon is strongly alkaline to ver
strongly alkaline. .

Kearns silt loam, 1 to 3 percent slopes (KeB).—This
soil is on alluvial fans and lake terraces. Slopes are slightly
convex and medium in length. Runoff is slow, and the
hazard of erosion is slight. ‘ :

Included with this soil in mapping are small areas of
Fridlo silt loam; Hansel silt loam, 1 to 6 percent slopes;
Kearns silt loam, 3 to 6 percent slopes; and Thiokol silt
loam; 1 to 6 percent slopes.

This soil is used mainly for nonirrigated small grains.
Some areas are used for irrigated alfalfa, small grains, corn
for silage, and sugar beets and also for wildlife habitat.
Cap_ab'lhty unit Ilc-2, irrigated; capability unit 11le-U,
nonirrigated ; range site not assigned. ,

Kearns silt loam, 3 to 6 percent slopes (KeC).—This
soil 1s on terraces and broad, long alluvial fans. A profile
of this soil is the one described as representative for the
Kearns series. Runoff is slow, and the hazard of erosion
is slight in nonirrigated areas and moderate in irrigated
areas. :

Included with this soil in mapping are small areas of
Hansel silt loam, 1 to 6 percent slopes; Hupp gravelly
silt loam, 1 to 6 percent slopes; Thiokol silt loam, 1 to 6
percent slopes; and Timpanogos silt loam, 1 to 6 percent
slopes. :

This soil is used mainly for nonirrigated small grains.
Small areas are used for irrigated alfalfa, small grains, and
corn for silage and irrigated pasture and also for wildlife
habitat. Capability unit ITe-2, irrigated; capability unit
IITe-U, nonirrigated ; range site not assigned.

Kearns silt loam, 6 to 10 percent slopes (KeD).—This
soil is on lake terraces and alluvial fans. Slopes are slightly
convex and short to medium in length. Runoff is medium,
and the hazard of erosion is moderate. Rill erosion is
common, and there are a few shallow gullies.

Included with this soil in mapping are small areas of
Hupp gravelly silt loam, 6 to 10 percent slopes; Kearns
silt loam, 3 to 6 percent slopes; Thiokol silt loam, 6 to 10
percent slopes; and Timpanogos silt loam, 6 to 10 percent
slopes.

This soil is used mainly for nonirrigated small grains
and for wildlife habitat. Some areas are used for irrigated
alfalfa and small grains. Capability unit IIIe-U, non-
irrigated ; range site not assigned.

Kearns silt loam, 10 to 20 percent slopes (KeE).—This
soll is on alluvial fans. Slopes are convex and short. Run-
off is rapid, and the hazard of erosion is high. Rill erosion
1s common, and there are a few shallow gullies.

Included with this soil in mapping are small areas of
Abela gravelly loam, 10 to 20 percent slopes; Kearns silt
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loam, 6 to 10 percent slopes; and Parleys silt loam, 10 to 20
percent slopes.

This soil 1s used for nonirrigated small grains and wildlife
habitat. Capability unit IVe-U, nonirrigated; range site
not assigned.

Kearns-Stingal complex, 6 to 10 percent slopes
(KgD).—This complex is on intermediate and high lake
terraces and alluvial fans in the south-central part of the
survey area. It consists of about 50 percent Kearns silt
loam, 6 to 10 percent slopes, and 40 percent Stingal silt
loam, 6 to 10 percent slopes. Included with these soils in
mapping are areas of Eccles fine sandy loam, 6 to 10
percent slopes; Pomat silt loam, 6 to 10 percent slopes; and
Sanpete gravelly silt loam, high rainfall, 6 to 10 percent
slopes. Tlé;ese included areas make up about 10 percent of
the total acreage.

These soils are intermingled. The Stingal soil is on
convex knolls and ridges, and the Kearns soil is in slightly
concave areas between the knolls and ridges. Average
annual precipitation is 13 to 14 inches. Runoff is medium,
and the hazard of erosion is-moderate for these soils.

This complex is in capability unit IVe-UZ, nonirrigated ;
range site not assigned. ' ‘

Kearns Series, High Lime Variant

The Kearns series, high lime variant, consists of well-
drained soils. These soils are in Pocatello Valley and are
on alluvial fans and foothill slopes that are sli%htly above
the highest lake terraces. They formed in alluvium and
colluvium derived mainly from limestone and sandstone.
Slopes range from 6 to 20 percent. The. vegetation in non-
cultivated areas is dominantly bluebunch wheatgrass,
slender wheatgrass, big sagebrush, and annual grasses.
Mean annual air temperature ranges from 45° to 49° F.
Average annual precipitation ranges from 16 to 18 inches,
and the frost-free period is 110 to 130 days. Elevations
range from 5,175 to 5,500 feet. _ '

In a representative profile, the surface layer is grayish-
brown silt loam about 8 inches thick. The subsoil is pale-
brown light clay’ loam about 4 inches: thick. The sub-
stratum, extending to a depth of about 60 inches, is
very pale brown clay loam in the upper part and sandy
clay loam in the lower part. The surface layer is moder-
ately alkaline and slightly calcareous, the subsoil is mod-
erately alkaline and strongly or very strongly calcareous,
and the substratum is strongly alkaline and strongly or
very strongly calcareous. A layer of lime accumulation is
at a depth of about 12 inches and is weakly cemented
below a depth of 18 inches. ' )

Permeability is'moderate, and the rate of water intake
is moderate. Available water holding capacity is-9 to 11
inches to a depth of 5 feet. The water-supplying capacity
is 12 to 13 inches before moisture is depleted. Roots are
mainly in the upper 30 inches of the soil but may penetrate
to a depth of more than 60 inches.

These soils are used for nonirrigated crops.

Representative profile of Kearns silt loam, high lime
variant, 10 to 20 percent slopes, in a cultivated area, 1,700
feet west and 50 feet south of the southeast corner of
section 15, T. 14 N., R. 6 W., northern Blue Creek Valley:

Ap—o0 to 8 inches, grayish-brown (10YR 5/2) silt loam, dark
brown (10YR 3/3) when moist; weak, medium, sub-
angular blocky structure; soft, friable, slightly sticky
and slightly plastic; few very fine roots; slightly
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calcareous; moderately alkaline (pH 8.2); abrupt,
smooth boundary.

B2—8 to 12 inches, pale-brown (10YR 6/2) light clay loam,
brown (10YR 4/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; few very fine roots; com-
mon very fine pores; strongly calcareous, lime is
disseminated; moderately alkaline (pH 8.4); clear,
wavy boundary.

Clca—12 to 18 inches, very pale brown (10YR 8/3) clay loam,
very pale brown (10YR 7/3) when moist; massive;
hard, firm, sticky and slightly plastic; few fine and
very fine roots; many very fine pores; strongly cal-

careous, lime is disseminated; strongly alkaline (pH

8.8); gradual, wavy boundary.

C2ca—18 to 29 inches, very pale brown (10YR 8/3) light clay
loam, very pale brown (10YR 7/3) when moist;
massive; hard, firm, slightly sticky and slightly
plastic; few very fine roots; many very fine pores;
very strongly calcareous, weakly cemented, lime is
disseminated, many lime nodules; strongly alkaline
(pH 8.8); clear, wavy boundary. _

C3ca—29 to 60 inches, very pale brown (10YR 8/3) light
sandy clay loam, very pale brown (10YR 7/3) when
moist; massive; extremely hard, friable, nonsticky and
nonplastic; common very fine pores; 10 percent
gravel; strongly calcarecus, lime is disseminated;
strongly alkaline (pH 8.8).

Depth to the horizon of carbonate accumulation ranges
from 12 to 16 inches. Between depths of 10 and 40 inches, the
texture averages clay loam and the content of clay ranges
from 20 to 32 percent. The soils are usually moist, but they are
dry in all parts between depths-of 4 and 12 inches for more than
60 consecutive days in summer.

In the Al horizon, chroma is 2 or 3. This horizon is slightly or
moderately calcareous and ranges from 7 to 10 inches in thick-
ness. In the B2 horizon, chroma is 2 or 3. This horizon is mainly
clay loam but may be heavy silt loam. It is moderately cal-
careous or strongly calcareous and ranges from 4 to 6 inches in
thickness. .

In the Cea horizon, hue is 10YR or 7.5YR; value is 7 or 8
when the soils are dry and ranges from 5 to 7 when they are
moist; and chroma is 3 to 4. Texture is clay loam or heavy silt
loam in the upper part and sandy clay loam, loam, or sandy
loam in the lower part. In places, this horizon is weakly to
strongly cemented and contains few to many lime nodules.

Kearns silt loam, high lime variant, 10 to 20 percent
slopes (KhE).—This mapping unit is on alluvial fans and
~ foothill slopes in Pocatello Valley in areas that are slightly
above the highest lake terraces. It consists of about 60
percent Kearns silt loam, high lime variant, 10 to 20
percent slopes, and 30 percent Hendricks silt loam, 10 to
20 percent slopes. Included with these soils in mapping
are areas of Munk gravelly silt loam, 10 to 20 percent
slopes; Parleys silt loam, 10 to .20 percent slopes; and
Pomat silt loam, 10 to 30 percent slopes. These included
soils make up about 10 percent of the total acreage.

The soils in this mapping unit are intermingled. The
Kearns variant is on convex knolls and short, generally
south-facing slopes. The Hendricks soil is on north- and
east-facing slopes that are slightly concave.

Runoff is rapid, and the hazard of erosion is high. Sheet
and rill erosion is moderate, and a few shallow gullies
have been formed.

These soils are used for nonirrigated small grains.
Capability unit IVe-U, nonirrigated; range site not
assigned.

Kidman Series

The Kidman series consists of well-drained soils. These
soils are on broad lake terraces and are widely distributed
- throughout the survey area. They formed in mixed lake

sediments derived mainly from sandstone, limestone, and
quartzite and from shore deposits that have been reworked
by wind. Slopes range from 1 to 20 percent. The vegetation
in noncultivated areas is sagebrush, bluebunch wheat-
grass, western wheatgrass, cheatgrass, and annual weeds.
Mean annuasl air temperature ranges from 46° to 51° F.
Average annual precipitation ranges from 13 to 17 inches,
and the frost-free period is 115 to 155 days. Elevations
range from 4,250 to 5,150 feet.

In a representative profile, the surface layer is brown
fine sandy loam about 14 inches thick. The subsoil is
brown fine sandy loam about 15 inches thick. The sub-
stratum is light-gray, pinkish-gray, and very pale brown
fine sandy loam that extends to a depth of about 60
inches. A layer of strong lime accumulation is at a depth
of 29 inches. The surface layer and subsoil are moderately
alkaline. The substratum is moderately alkaline to strongly
alkaline and strongly calcareous.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 7.5 to 9
inches to a depth of 5 feet. The water-supplying capacity
is 10 to 11 inches before moisture is depleted. I%{ootsn
penetrate easily to a depth of 60 inches or more.

These soils are used for irrigated and nonirrigated crops.

Representative profile of Kidman fine sandy loam,
0 to 2 percent slopes, in a cultivated area, at a point 590
feet east and 205 feet north of the south quarter corner
of section 1, T. 11 N., R. 3 W., about 1% miles east of

Tremonton:

Ap—0 to 6 inches, brown (10YR 4/3) fine sandy loam, dark
brown (10YR 3/3) when moist; weak, coarse, granular
structure; soft, friable, nonsticky and nonplastic;
common fine and very fine roots; moderately alkaline
(pH 8.2); abrupt, smooth boundary.

Al1—6 to 14 inches, brown (10YR 4/3) fine sandy loam, dark
brown (10YR 3/3) when moist; weak, fine and me-
dium, subangular blocky structure; soft, friable,
nonsticky and nonplastic; common fine and ver,
fine roots; moderately alkaline (pH 8.2); gradual,
smooth boundary

B2—14 to 29 inches, brown (10 YR 5/3) fine sandy loam, brown
(10YR 4/3) when moist; weak, coarse, subangular
blocky structure; slightly hard, friable, nonsticky
and nonplastic; few very fine and fine roots; common
fine and very fine tubular pores; few thin clay films
as coatings on sand grains; few krotovinas one-half
inch in diameter; moderately alkaline (pH 8.2);
clear, wavy boundary.

Clca—29 to 41 inches, lig‘171t-gra.y (10YR 7/2) fine sandy loam,
pale brown (10YR 6/3) when moist; weak, coarse,
subangular blocky structure; hard, friable, nonsticky
and nonplastic; few very fine roots; common very
fine tubular pores; strongly calcareous, lime is dis-
seminated and nodular; moderately alkaline (pH
8.4) ; abrupt, wavy boundary.

C2ca—41 to 50 inches, pinkish-gray (7.5YR 6/2) fine sandy
loam, brown (10YR 5/3) when moist; common,
medium, faint, dark yellowish-brown (10YR 4/4)
mottles; massive; hard, friable, nonsticky and non-
plastic; few very fine roots; few very fine t:ubular
pores; strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.6); clear, wav, boundary.

C3—50 to 60 inches, very pale brown (10YR 7/3) light fine
gandy loam, brown (10YR 5/3) when moist; massive;
slightly hard, friable, nonsticky and nonplastic;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.6).

Depth to the horizon of carbonate accumulation ranges
from 20 to 37 inches but is dominantly more than 28 inches.
In places, a few pebbles are scattered on the surface and
throughout the profile. Where the soils are irrigated, the depth
to the water table ranges from 50 inches to 60 inches or more,
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and common, fine to medium, faint mottles are below a depth
of 40 inches. The soils are usually moist, but they are dry in
all parts between depths of 8 to 24 inches for more than 60
consecutive days in summer unless they are irrigated.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. This horizon is
fine sandy loam or light loam and ranges from 8 to 15 inches
in thickness. It is mildly or moderately alkaline and generally
noncalcareous, but in places it is slightly calcareous.

In the B2 horizon, value is 5 or 6 when the soils are dry and
3 or 4 when they are moist; chroma is 2 or 3. This horizon is
mainly fine sandy loam but may be loam. It is mildly alkaline
to strongly alkaline and generally noncalcareous, but it is
moderately calcareous in the lower part.

In the C horizon, hueis 7.5YR, 10YR, or 2.5Y; value ranges
from 6 to 8 when the soils are dry and from 4 to 6 when they
are moist; and chroma ranges from 2 to 4. Texture is silt loam,
loam, fine sandy loam, or loamy fine sand but is dominantly
fine sandy loam. Reaction is moderately alkaline to very
strongly alkaline.

Kidman fine sandy loam, 0 to 2 percent slopes (KIA).—
This soil is on broad, low lake terraces in the Bear River
Valley. A profile of this soil is the one described as repre-
sentative for the Kldm&n series. Runoff is slow, and the
hazard of erosion is slight. Average annual precipitation
ranges from 14 to 16 inches, and the frost-free period is
140 to 155 days

Included with this soil in mapping are small areas of
Fielding silt loam, warm; Lewiston fine sandy loam; and
Timpanogos loam, 0 to 3 percent slopes. Also included are
some moderately well drained areas.

This soil is used for irrigated tomatoes, sugar beets,
small grains, corn for silage, irrigated pasture, alfalfa,
apples, stone fruits, and some truck crops. Capability unit
I-1, irrigated ; range site not assigned. :

Kidman fine sandy loam, 2 to 4 percent slopes (K | B).—
This soil is on medium-length, mainly west-facing slopes
on low and intermediate lake terraces. Runoff is slow,
and the hazard of erosion is slight. Average annual pre-
cipitation ranges from 14 to 17 inches, and the frost-free
period is 140 to 155 days.

Included with this soil in mapping are small areas of
Kidman fine sandy loam, 0 to 2 percent slopes, and
Timpanogos loam, 0 to 3 percent slopes. Also included
are areas of moderately well drained fine sandy loam
having slopes of 2 to 10 percent.

This soil is used for irrigated tomatoes, sugar beets,
alfalfa, small grains, corn for silage, cherries, apricots,
i)eacheg, apples, and irrigated pasture. Capability unit

Te-1, irrigated; range site not assigned. :

Kidman loam, 0 to 1 percent slopes (Km A).—This
soil is on broad, high lake terraces in Pocatello Valley.
The profile of this soil is similar to the one described as
representative for the series, but the surface layer is
loam about 16 inches thick. Runoff is slow, and the
erosion hazard is slight. Average annual precipitation
13 16 to 17 inches. The frost-free period is 115 to 130 days.

Included with this soil in mapping are small areas of
Red Rock silt loam, 0 to 1 percent slopes, and Timpanogos
silt loam, 1 to 6 percent slopes.

_This soil is used for nonirrigated small grains. Capa-
bility unit III¢-U, nonirrigated; range site not assigned.

Kidman loam, 1 to 6 percent slopes (KmB).—This

soil is on lake terraces. Slopes are medium in length

and slightly convex. The profile of this soil is similar to
that described as representative for the Kidman series,
but it has a surface layer of loam about 16 inches thick.
Runoff is slow, and the hazard of erosion is slight. Average

layer is neutra

annual precipitation is 14 to 15 inches, and the frost-free
period is 115 to 130 days.

Included with this soil in mapping are small areas of
Kearns silt loam, 3 to 6 percent slopes; Stingal loam, 1 .
to 6 percent slopes; and Timpanogos silt loam, 1 to 6
percent slopes.

This soil is used for nonirrigated small grains. Capa-
bility unit IIIe~U, nonirrigated; range site not assigned

Kidman loam, 6 to 10 percent slopes (KmD).—This
soil is in small areas on lake terraces in the northwestern
part of the survey area. The profile of this soil is similar
to that described as representative for the Kidman series,
but it has a surface layer of loam about 16 inches thick.
Runoff is medium, and the hazard of erosion is moderate.
Average annual precipitation is 14 to 15 inches, and the
frost-free period 1s 115 to 130 days.

Included with this soil in mapping are small areas of
Kearns silt loam, 6 to 10 percent slopes, and Timpanogos
silt loam, 6 to 10 percent slopes.

This soil is used for nonirrigated small grains. Capa-
bility unit IIle-U, nonirrigated; range site not assigned.

Kidman loam, 10 to 20 percent slopes (KmE).—This
soil is on somewhat dissected, intermediate and high lake
terraces. Slopes are slightly convex and short to medium
in length, The profile of this soil is similar to that de-
scribed as representative for the Kidman series, but it
has a surface layer of loam about 16 inches thick. Runoff
is rapid, and the hazard of erosion is high. Average
annual precipitation is 14 to 15 inches, and the frost-free
period is 115 to 130 days. : '

Included with this soil in mapping are small areas of
Kidman loam, 6 to 10 percent slopes; Pomat silt loam,
10 to 30 percent slopes; and Sterling gravelly loam, 6 to
20 percent slopes.

This soil is used mainly for nonirrigated small grains,
but a small area is used for range. Capability unit IVe-U,
nonirrigated; Upland Loam range site.

Kilburn Series

The Kilburn series consists of somewhat excessively
drained soils. These soils are on lake terraces, benches,
and alluvial fans ‘along the mountain front south of
Brigham City and Mantua. They formed in alluvium
derived from quartzite, gneiss, and schist. Slopes range
from 1 to 60 percent. The vegetation in noncultivated
areas is bluebunch wheatgrass, big sagebrush, sand drop-
seed, western wheatgrass, annual grass, and annual
weeds. Mean annual air temperature is 49° to 50° F.
Average annual precipitation ranges from 14 to 18 inches,
and the frost-free period is 130 to 160 days. Elevations
range from 4,275 to 5,150 feet. )

In a representative profile, the surface layer is dark
grayish-brown and brown gravelly sandy loam about 14
inches thick. The subsoil is brown gravelly loam about 8
inches thick. The substratum is brown very gravelly
sandy loam and brown very gravelly loamy sand that
extends to a depth of more than 60 inches. The surface

f and the subsoil and substratum are
mildly alkaline. . .

Permeability is rapid, and the rate of water intake is
very rapid. Available water holding capacity is 4 to 6
inches to a depth of 5 feet. The water-supplying capacity
is 7.5 to 8 inches before moisture is depleted. Roots
penetrate to a depth of 60 inches or more.
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Kilburn soils are used for irrigated crops, range, and

wildlife habitat. ]
Representative profile of Kilburn gravelly sandy loam,

10 to 20 percent slopes, in range, at a point - one-fourth
mile south of the north quarter corner of section 1, T. 8
N., R. 2 W., south of Brigham City:

A11—0 to 8 inches, dark grayish-brown (10YR 4/2) gravelly
sandy loam, dark brown (7.5YR 3/2) when moist;
weak, fine, granular structure; soft, very friable,
nonsticky and slightly plastic; many very fine and
few medium roots; 20 percent gravel; neutral (pH 7.2);
clear, wavy boundary.

A12—8 to 14 inches, brown (10YR 4/3) gravelly sandy loam,
dark brown (7.5YR 3/2) when moist; weak, medium,
‘subangular blocky structure that parts to weak, fine,
granular; slightly hard, friable, nonsticky and slightly
plastic; many fine and very fine and few medium
roots; many very fine tubular pores; 20 percent
gravel; neutral (pH 7.2); clear, wavy boundary.

B2—14 to 22 inches, brown (7.5YR 5/4) gravelly light loam,
brown (7.5YR 4/4) when moist; weak, medium, sub-
angular blocky structure; hard, friable, nonsticky and
slightly plastic; common fine and very fine and few
medium roots; many very fine tubular pores; 30
percent gravel; few thin clay films line pores; mildly
alkaline (pH 7.4); gradual, wavy boundary.

C1-—22 to 35 inches, brown (7.5YR 5/4) very gravelly light
sandy loam, brown (7.5YR 4/4) when moist; weak,
medium, subangular blocky structure; soft, very
friable; few very fine roots; 60 percent gravel; mildly
alkaline (pH 7.6); gradual, wavy boundary.

02—35to 60 inches, brown (7.5YR 5/3) very gravelly loam
sand, brown (7.5YR 4/3) when moist; single grained;
loose; few very fine roots; 55 percent gravel; mildly
alkaline (pH 7.6).

The solum ranges from 21 to 32 inches in thickness. Coarse
_fragments are mostly rounded gravel, and their content ranges
from 20 to 40 percent in the Al horizon; 25 to 60 percent in the

B2 horizon; and 40 to 80 percent in the C horizon. The soils are

dry in all parts between depths of 12 and 35 inches for more

than 90 consecutive days in summer.
In the Al horizon, value is 4 or 5 when the soils are dry and

2 or 3 when they are moist; chroma is 2 or 3. Texture is generally

gravelly sandy loam but is loam in some areas. Reaction is

neutral or mildly alkaline. Thickness of the Al horizon ranges
from 10 to 18 inches. ’
In the B2 horizon, hue is 10YR or 7.5 YR ; value ranges from

4 1o 6 when the soils are dry and is 3 or 4 when they are moist;

and chroma ranges from 2 to 4. Texture is gravelly loam or

gravelly sandy loam. Reaction is neutral or mildly alkaline.

Thickness of the B2 horizon ranges from 7 to 14 inches.

 In the C horizon, hue is 10YR or 7.5YR; value ranges from

4 to 6 when the soils are dry and from 3 to 5 when they are

moist. Texture is gravelly loam, very gravelly loam, gravelly

sandy loam, very gravelly sandfi loam, or very gravelly loamy
 sand. Reaction is neutral or mildly alkaline.

Kilburn gravelly sandy loam, 3 to 6 percent slopes
(KnC).—This soil is on west- and north-facing alluvial
fans at the base of mountains. The profile of this soil is
similar to that described as representative for the Kilburn
series, but the ‘subsoil is 14 inches thick. Runoff is slow,
and the hazard of erosion is slight. The frost-free period
is 140 to 160 days. A very small acreage of this soi is in
Mantua Valley where slightly cooler weather prevails.

Included with this soil in mapping are small areas of
Kilburn gravelly loam, 1 to 3 percent slopes.

This soil is used for irrigated apricots, peaches, cherries,
apples, alfalfa, melons, tomatoes, corn for silage, small
grains, and irrigated pasture. Capability unit IIIe-16,
irrigated ; range site not assigned. '

Kilburn_gravelly sandy loam, 6 to 10 percent slopes
(KnD).—This soil is on west-facing alluvial fans at the
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base of mountains. Runoff is slow, and the hazard of
erosion is slight. The frost-free period is 140 to 160 days.

Included with this soil in mapping are small areas of
Kilburn gravelly sandy loam, 3 to 6 percent slopes, and
Kilburn gravelly sandy loam, 20 to 30 percent slopes.

This soil is used mainly for irrigated apricots, peaches,
cherries, apples, alfalfa, melons, tomatoes, corn for silage,
and small grains. Some areas are used for range. Capa-
bility unit IVe-16, irrigated; range site not assigned.

Kilburn gravelly sandy loam, 10 to 20 percent slopes
(KnE).—This soil is on west-facing alluvial fans and lake
terraces and benches at the base of mountains. A profile
of this soil is the one described as representative for the
Kilburn series. Runoff is medium, and the hazard of
((alrosion is moderate. The frost-free period is 140 to 160

ays.
Included with this soil in mapping are small areas of
Kilburn gravelly sandy loam, 6 to- 10 percent slopes;
Kilburn gravelly sandy loam, 20 to 30 percent slopes; and
Stony alluvial land. C

This soil is used mainly for irrigated apricots, peaches,
cherries, apples, grapes, and alfalfa. It is also used for
range and wildlife habitat. Capability unit IVe-16, irri-
gated ; capability unit VIs-U, nonirrigated ; Upland Stony
Loam range site. '

Kilburn gravelly sandy loam, 20 to 30 percent slopes
(KnF).—This soil is on west-facing lake-terrace escarp-
ments and alluvial fans at the base of mountains. Runoff
is medium, and the hazard of erosion is moderate. The
frost-free period is 140 to 160 days.

Included with this soil in mapping are small areas of
Kilburn gravelly sandy loam, 10 to 20 percent slopes;
Kilburn gravelly sandy loam, 30 ‘to 60 percent slopes;
Wasatch gravelly sandy loam, 10 to 25 percent slopes;
and Stony alluvial land. '

This soil is used for range and wildlife habitat. Capa-
bility unit VIs-U, nonirrigated; Upland Stony Loam range
site. ' :

Kilburn gravelly sandy loam, 30 to 60 percent slopes
(KnG).—This soil is on west-facin lake-terrace escarp-
ments at the base of mountains. The profile of this soil
is similar to that described as representative for the Kil-
burn series, but the surface layer ranges from 10 to 14
inches in thickness. Runoff is Tapid, and:the hazard of
erosion is high. Elevations range from 4,700 to 5,150
feet. The frost-free period is from 130 to 150 days.

Included with this soil in mapping are small areas of
Kilburn gravelly 'sandy loam, 20 to 30 percent slopes,
and Stony alluvial land.

This soil is used for range and wildlife habitat. Capa-
bility unit VIIs-U, nonirrigated; Upland Stony Loam
range site. o

Kilburn gravelly loam, 1 to 3 percent slopes (KoB).—
This soil is on west-facing alluvial fans at the base of
mountains. The profile of this soil is similar to that de-
scribed as representative for the Kilburn series, but the
surface layer is generally gravelly loam and the subsoil
is 12 to 14 inches thick. Runoff 1s slow, and the hazard
of erosion is slight. The frost-free period is 140 to 160
days. A very small acreage of this soil is in Mantua Valley
where slightly cooler weather prevails.

Included with this soil in mapping are small areas of
Kilburn gravelly sandy loam, 3 to 6 percent slopes, and
Wasatch gravelly sandy loam, 3 to 10 percent slopes.
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This soil is used for irrigated apricots, peaches, cherries,
apples, alfalfa, melons, tomatoes, corn for silage, small
grains, and irrigated pasture. Capability unit IITs-16,
irrigated ; range site not assigned.

Kirkham Series

The Kirkham series consists of somewhat poorly drained
soils. These soils are on flood plains and low river terraces
along the Malad River and Bear River in the eastern part
of the survey area. They formed in mixed, calcareous,
stratified alluvium derived dominantly from limestone,
sandstone, and quartzite. Slopes range from 0 to 2 percent.
The vegetation in noncultivated areas is mainly saltgrass,
foxtail, wiregrass, Great Basin wildrye, greasewood, sour
dock, alkali mallow, povertyweed, and cheatgrass. Mean
annual air temperature ranges from 48° to 52° F. Average
annual precipitation ranges from 13 to 16 inches, and the
frost-free period is 120 to 140 days. Elevations range from
4,215 to 4,400 feet.

In a representative profile, the surface layer is grayish-
brown silt loam about 10 inches thick. The underlying
layer, extending to a depth of 60 inches or more, is highly
stratified material; it is light brownish-gray loam in
the upper part and grayish-brown and light brownish-
gray silty clay Joam in the lower part. These soils are
strongly calcareous throughout. The upper 5 inches of the
surface layer is moderately alkaline. Between depths of 5
and 60 inches or more, the soils are strongly to very
strongly alkaline.

Permeability is moderately slow, and the rate of water
intake is moderate. Because of the salt content, the water
available to plants is only about 7 to 10 inches to a depth
of 5 feet. If the soils are reclaimed, however, the available
water holding capacity is 10 to 12 inches to that depth.
Roots penetrate to a depth of 60 inches.

Kirkham soils are used for native pasture and irrigated
crops.

Representative profile of Kirkham silt loam, in range,
775 feet’ east and 1,475 feet south of the north quarter
corner of section 10, T. 11 N., R. 3 W., about one-fourth
mile southeast of Tremonton:

A11—0 to 5 inches, grayish-brown (2.5Y 5/2) silt loam, very
dark grayish brown (10 YR 3/2) when moist; moderate,
fine and medium, granular structure; slightly hard,
friable, slightly sticky and slightly plastic; many fine
and very fine roots; strongly calcareous, lime is dis-
seminated; moderately alkaline (pH 8.4); abrupt,
smooth boundary.

A12—5 to 10 inches, grayish-brown (2.5Y 5/2) silt loam, very
dark gray (10YR 3/1) when moist; weak, very coarse,
granular structure that parts to weak, medium, granu-
lar; hard, friable, slightly sticky and slightly plastic;
common fine and very fine roots; few fine and medium
interstitial pores; strongly calcareous, lime is dissemi-
nated; strongly alkaline (pH 8.8); abrupt, wavy
boundary.

C1—10 to 16 inches, light brownish-gray (2.5Y 6/2) loam,
dark grayish brown (10YR 4/2) when moist; massive;
hard, friable, nonsticky and slightly plastic; common
fine and very fine roots; common fine and medium
interstitial pores; strongly calcareous, lime is dis-
seminated; very strongly alkaline (pH 9.1); abrupt,
wavy boundary.

Albl—16 to 25 inches, grayish-brown (2.5YR 5/2) silty clay
loam, very dark brown (10YR 2/2) when moist; weak,
fine, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few fine and very
fine roots; common fine and very fine interestitial
pores; few snail shells; strongly calcareous, lime is

disseminated; strongly alkaline (pH 8.8);
smooth boundary.

C2g—25 to 36 inches, light brownish-gray (2.5Y 6/2) silty clay
loam, very dark gray (10YR 3/1) when moist; weak,
medium and fine, subangular blocky structure;
hard, firm, slightly sticky and plastic; few fine and
very fine roots; many fine and medium interstitial
pores; few snail shells; strongly calcareous, lime is
disseminated; strongly alkaline (pH 9.0) ; clear, smooth
boundary.

Alb2g—36 to 44 inches, grayish-brown (2.5Y 5/2) heavy silty
clay, very dark gray (10YR 3/1) when moist; weak,
fine and medium, ‘subangular blocky structure;
very hard, firm, sticky and plastic; few fine and very
fine roots; many fine and medium interstitial pores;
few snail shells; strongly calcareous, lime is dissemi-
nated; strongly alkaline (pH 8.7); clear, wavy
boundary.

C3g—44 to 54 inches, grayish-brown (2.5Y 5/2) silty clay
loam, dark gray (5Y 4/1) when moist; massive;
very hard, firm, slightly sticky and plastic; few fine
and very fine roots; common fine and medium inter-
stitial pores; few snail shells; strongly calcareous,
lime is dissiminated; strongly alkaline (pH 8.6); clear,
wavy boundary.

C4g—>54 to 68 inches, gray (5Y 6/1) silty clay loam, dark gray
(5Y 4/1) when moist; massive; very hard, firm, sticky
and plastic; few fine and very fine roots; common fine
and medium interstitial pores; few snail shells;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.6). :

The solum ranges from 10 to 18 inches in thickness. Between
depths of 10 and 40 inches, the texture averages silty clay loam
and the content of clay ranges from 27 to 35 percent. Few
marine or snail shells are found in places throughout the profile.
These soils commonly have recent deposition on the surface
that ranges from 4 to 8 inches in thickness.

In the Al horizon, hue is 10YR or 2.5Y; value is 2 or 3
when the soils are moist; and chroma is 1 or 2. Texture is silt
loam, heavy silt loam, or light silty clay loam. Reaction is
moderately alkaline to very strongly alkaline. A dark-colored,
buried Al borizon is at a depth below 15 inches. Content of
organic matter decreases irregularly with increasing depth.

In the C horizon, hue is I0OYR, 2.5Y, or 5Y; value ranges
from 5 to 7 when the soils are dry and from 2 to 5 when they
are moist; and chroma is 1 or 2. This horizon is silty clay loam,
silt loam, or loam and is stratified with thin layers of very fine
sandy loam. The water table fluctuates with the season but is
at a depth ranging from 20 to 50 inches. In spring the water
table is at or near the surface for many weeks. Faint to distinct
mottles or chromas of 1 are at depths between 20 and 40 inches.
Reaction is strongly alkaline to very strongly alkaline. These
soils are slightly to moderately affected by salts and alkali.

Kirkham silt loam (Kr).—This soil is on flood plains
and low river terraces along the Malad River and the
Bear River. Slopes are 0 to 2 percent. The surface is
quite uneven where the soil has not been leveled. Runoff
is slow, and the hazard of erosion is slight. This soil is
subject to overflow or flooding in spring. Streambanks
have been cut in places.

Included with this soil in mapping are small areas of
Fresh water marsh, Logan silty clay loam, Martini fine
sandy loam, and Sunset silt loam.

This soil is used for native pasture and irrigated crops.
Where flooding is controlled and the soil drained, it is
used for irrigated small grains, corn for silage, alfalfa,
and improved pasture. A small area of this soil is used for
nonirrigated small grains. Capability unit IVw-28, ir-
rigated ; Alkali Bottom range site.

clear,

Lakeshore Series

The Lakeshore series consists of poorly drained soils
that have stratified layers with an average texture of
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loam or fine sandy loam. These soils are on broad stream
flood plains southwest of Honeyville. They formed in
alluvium deposited over mixed lake sediments. Slopes
are less than 1 percent. Vegetation consists of a sparse
cover of saltgrass and pickleweed. Mean annual air tem-
perature ranges from 47° to 49° F. Average annual pre-
cipitation ranges from 12 to 15 inches, and the frost-iree
period is 130 to 140 days. Elevations range from 4,220 to
4,240 feet.

In a representative profile, the soil has stratified layers
of gray, light-gray, and white fine sandy loam, loam,
silt loam, and light silty clay loam. These layers extend
from the surface to a depth of more than 60 inches; and
buried surface layers are common. These soils are very
strongly saline throughout and are strongly to moderately
alkaline. Commonly, platy crusts of salt are on the surface
and are underlain by layers of soft, granular material.

Permeability is slow, and the rate of water intake is
slow. Because of the high salt content, the water available
to plants is only 3 to 5 inches to a de?t.h of 5 feet. If the

soils are reclaimed, however, the available water holding

capacity is 10 to 11 inches to that depth. Roots may
penetrate to a depth of 60 inches or more.

These soils are used for range and for wildlife habitat.

Representative profile of Lakeshore fine sandy loam, in
range, 750 feet east and 400 feet south of north quarter
corner of section 21, T. 10 N., R. 2 W, south of the town
of Honeyville:

Clsa—O0 to 2 inches, light-gray (2.5Y 7/2) fine sandy loam,
dark grayish brown (2.5Y 4/2) when moist; common,
fine, distinct, strong-brown (7.5YR 5/6) mottles;
weak, thin, platy structure; slightly hard, very friable,
nonsticky and slightly plastic, many fine and very
fine pores; strongly calcareous; very strongly saline;
strongly alkaline (pH 8.6) ; abrupt, smooth boundary.

C2sa—2 to 6 inches, light-gray (2.5Y 7/2) fine sandy loam,
dark grayish brown (2.5Y 4/2) when moist; common,
fine, distinct, strong-brown (7.5YR 5/6) mottles;
weak, medium, subangular blocky structure; slightly
hard, very friable, nonsticky and slightly plastic;
many fine and very fine pores; strongly calcareous;
very strongly saline; strongly alkaline (pH 8.6);
abrupt, smooth boundary.

C3sa—6 to 17 inches, light-gray (2.5Y 7/2) loam, dark gray
(2.5Y 4/1) when moist; few, fine, distinct, strong-
brown (7.5YR 5/6) mottles; weak, medium, sub-
angular blocky structure; slightly hard, very friable,
nonsticky and slightly plastic; many fine and very
fine pores; moderately calcareous; very strongly saline;
strongly alkaline (pH 8.8); abrupt, smooth boundary.

Albl—17 to 18 inches, gray (10YR 5/1) heavy silt loam, black
(10YR 2/1) when moist; massive; hard, friable, sticky
and plastic; many fine and very fine pores; moderately
calcareous; very strongly saline; strongly alkaline
(pH 8.8); gradual, smooth boundary.

C4sa—18 to 25 inches, light-gray (2.5Y 7/2) fine sandy loam,
grayish brown (10YR 5/2) when moist; single grained;
loose; many fine and very fine pores; strongly cal-
careous; very stron%ly saline; strongly alkaline (pH
8.8) ; gradual, smooth boundary.

A1b2—25 to 32 inches, gray (10YR 5/1) silt loam, black (10YR

‘ 2/1) when moist; massive; hard, friable, sticky and
plastic; many fine and very fine pores; slightlﬁ cal-
careous; very strongly saline; moderately alkaline
(pH 8.2); abrupt, smooth boundary.

C5sa—32 to 30 inches, white (2.5Y 8/2) loam, grayish brown
(2.5Y 5/2) when moist; massive; hard, friable, non-
sticky and slightly plastic; many fine and very fine
pores; moderately calcareous; very strongly saline;
moderately alkaline (pH 8.4) ; clear, smooth boundary.

C6sa—39 to 48 inches, light-gray (10YR 7/1) light silty clay
loam, very dark grag'ish brown (10YR 3/2) when
moist; massive; very hard, friable, sticky and plastic;

many fine and very fine pores; moderately calcareous;
very strongly saline; moderately alkaline (pH 8.4);
clear, smooth houndary.

C7sa—48 to 53 inches, light-gray (100YR 7/1) loam, very dark
gray (2.5Y 3/1) when moist; massive; hard, friable,
slightly sticky and slightly plastic; many fine and
very fine pores; moderately calcareous; very strongly
saline; moderately alkaline (pH 8.4); abrupt, smooth
boundary.

C8sa—>53 to 64 inches, light-gray (10YR 7/1) heavy loam, very
dark gray (10YR 3/1) when moist; massive; hard,
friable, slightly sticky and slightly plastic; many fine
and very fine pores; moderately calcareous; very
strongly saline; moderately alkaline (pH 8.4).

The soils are usually moist, and the water table is at or near
the surface all the time. Between depths of 10 and 40 inches, the
texture is light silt loam or fine sandy loam and the content of
clay averages less than 18 percent. In the Csa horizon, hue is
10YR or 2.5Y; value ranges from 5 to .8 when the soils are dry
and from 3 to 6 when .they are moist; and chroma is 1 or 2.
Content of salt averages more than 2 percent to a depth of
more than 4 feet.

Lakeshore fine sandy loam (L A).—This soil is on

broad flood plains of streams. Slopes most commonly are

less than 1 percent. Runoff is very slow, and there is no
erosion hazard.

Included with this soil in mapping are small areas of
Syracuse fine sandy loam and Playas.

This soil is used for range and for wildlife habitat. In
some areas, fresh water has been spread on the surface
and has washed or leached out some of the salts. In these
areas, a good stand of saltgrass has been established.
Capability unit VIIw-28, nonirrigated; Salt Meadow
range site.

Lasil Series

The Lasil series consists of somewhat poorly drained
soils that are affected by alkali. These soils are on valley
plains and low lake terraces. They formed in mixed lake
sediments. Slopes are 0 to 1 percent. The vegetation in
noncultivated areas is saltgrass, greasewood, alkali
sacaton, annual weeds, and grasses. Mean annual air
temperature ranges from 46° to 49° F. Average annual
precipitation is 11 to 14 inches, and the frost-free period
ifs 100 to 150 days. Elevations range from 4,220 to 4,525
eet.

In a representative profile, the surface layer is light
brownish-gray and pale-brown silt loam about 9 inches
thick. The subsoil is pale-brown, light-gray, and very pale
brown silty clay loam about 14 inches thick. The sub-
stratum, extending to a depth of 60 inches, is very pale
brown and white silty clay loam. The surface layer is
noncalcareous and moderately alkaline. The subsoil and
substratum are mostly moderately calcareous or strongly
calcareous and moderately alkaline or strongly alkaline.

Permeability is slow, and the rate of water intake is
slow. Roots penetrate easily to a depth of 60 inches, but
most of them are at a depth within 24 inches.

These soils are used for irrigated and nonirrigated
crops and for range. )

Representative profile of Lasil silt loam, in a cultivated
field, 1,320 feet south and 400 feet east of the northwest
corner of section 20, T. 12 N., R. 5 W., about 1 mile
south of Howell:

Apl1—o0 to 6 inches, light brownish-gra4y (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,

fine, granular structure; soft, friable, slightly sticky
and slightly plastic; few very fine, fine, and medium
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roots; many very fine pores; moderately alkaline
(pH 8.0); clear, smooth boundary.

Ap2—6 to 9 inches, pale-brown (10YR 6/3) silt loam, dark
brown (10YR 3/3) when moist; weak, very fine,
subangular blocky structure; soft, friable, slightly
sticky and plastic; few very fine, fine, and medium
roots; many very fine pores; moderately alkaline
(pH 8.0); clear, wavy houndary.

B21t—9 to 13 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10YR 4/3) when moist; weak, medium,
priesmatic structure that parts to moderate, fine and
very fine, angular blocky; very hard, firm, sticky and
plastic; few very fine, fine, and medium roots; many
very fine pores; common, thin to moderately thick
clay films on ped faces; moderately alkaline (pH 8.0);
clear, wavy boundary.

B22tca—13 to 19 inches, light-gray (10YR 7/2) silty clay
loam, brown (10YR 4/3) when moist; weak, medium,
prismatic structure -that parts to weak, fine and very
fine, angular blocky; very hard, very firm, sticky and
plastic; few very fine, fine, and medium roots; common
very fine pores; moderately calcareous; strongly
alkaline (pH 8.6); clear, smooth boundary.

B3ca—19 to 23 inches, very pale brown (10YR 7/3) silty clay
loam, brown (10YR 5/3) when moist; weak and
moderate, fine, subangular blocky structure; hard,
firm, sticky and plastic; few very fine and medium
roots; common very fine pores; strongly calcareous;
strongly alkaline (pH 8.6); clear, smooth boundary.

Clca—23 to 36 inches, very pale brown (10YR 8/3) silty clay
loam, pale brown (10YR 6/3) when moist; common,
medium, distinct, brown (100YR 5/3) macttles in lower
half of horizon; weak, medium, subangular blocky
structure; hard, friable, sticky and slightly plastic;
few fine roots; many very fine pores; strongly cal-
careous, lime is disseminated;--strongly alkaline
(pH 8.6); gradual, wavy boundary.

C2—36 to 44 inches, very pale brown (10YR 8/3) silty clay
loam, brown (10YR 5/3) when moist; common,
medium, distinct, brown (10YR 4/3) mottles; mas-
sive; hard, friable, slightly sticky and slightly plastic;
few fine roots; many very fine and few fine pores;
strongly calcareous; strongly alkaline (pH 8.8);
gradual, irregular boundary.

C3—44 to 60 inches, white (10YR 8/2) silty clay loam, grayish
brown (2.5Y 5/2) when moist; common, medium,
distinet, brown (10YR 5/3) mottles; massive; hard,
friable, slightly sticky and slightly plastic; few fine
roots; many very fine pores; strongly calcareous,
lime is veined; strongly alkaline (pH 9.0).

Depth to the horizon of carbonate accumulation ranges from
10 to 18 inches. The soils are usually moist, but in most years
they are dry in all parts between depths of 4 and 12 inches for
as much as 60 consecutive days in summer. Depth to the water
table is 20 to 40 inches unless the soils are-drained.

In the A1l horizon, hue ranges from 10YR to 2.5Y; chroma is
2 or 3. This horizon is silt loam or loam and ranges from 5 to 11
inches in thickness. It is mildly alkaline to very strongly
alkaline and noncalcareous to moderately calcareous.

In the B2t horizon, hue is generally 100YR or 2.5Y but is
7.5YR in some places near Portage; value ranges from 6 to 8
when the soils are dry and from 3 to 5 when they are moist;
and chroma is 2 or 3. This horizon is silty clay loam or heavy
loam and is 3 to 10 inches thick. It has weak to strong, medium
to coarse, prismatic structure, is moderately alkaline to very
strongly alkaline, and is noncalcareous to strongly calcareous.
Clay films in the B21t subhorizon are common to continuous
and thin to thick on ped faces.

In the B3ca horizon, hue is 10YR or 2.5Y; value ranges from
6 to 8 when the soils are dry and from 4 to 6 when the soils are
moist; and chroma ranges from 2 to 4. This horizon is silty clay
loam or heavy loam and is 0 to 10 inches thick. It is strongly
alkaline to very strongly alkaline and is moderately calcareous
to strongly calcareous.

In the C horizon, hue is 10YR or 2.5Y; value ranges from
6 to 8 when the soils are dry and from 5 to 7 when the soils are
moist; and chroma ranges from 2 to 4. Texture is silty clay
loam, silt loam, or very fine sandy loam. Reaction is strongly
alkaline or very strongly alkaline.
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Lasil silt loam (Lc).—This soil is on valley plains and
low lake terraces. A profile of this soil is the one described
as representative for the Lasil series. The subsoil and sub-
stratum are silty clay loam, and the exchangeable sodium
percentage ranges from 25 to 60 percent. Slopes most
commonly are less than 1 percent. Runoff is slow, and the
hazard of erosion is slight. This soil is strongly affected by
salts and alkali. Its water-holding capacity is 11 to 12
inches to a depth of 5 feet, but the water available to
plants is only 4 to 8 inches because the salt content is so.
high. The frost-free period is 100 to 130 days.

Included with this soil in mapping are small areas of
Fridlo silt loam and Payson silt loam.

This soil is used mainly for range. Capability unit
VI1Iw-28, nonirrigated ; Alkali Bottom range site.

Lasil silt loam, moderately alkali (Ld).—This soil is
on valley plains and low lake terraces. The profile of this
soil is similar to that described as representative for the
Lasil series. The subsoil and substratum are silty clay
loam, light clay loam, heavy silt loam, or heavy loam.
Exchangeable sodium percentage ranges from 15 to 25
percent in the subsoil and substratum. Slopes are 0 to 1
percent. Runoff is slow, and the hazard of erosion is
slight. This soil is slightly to moderately affected by salts
and alkali. Its water-holding capacity is 11 to 12 inches to
a depth of 5 feet, but the water available to plants is only
7 to 9 inches because of the salt content. The frost-free
period is from 140 to 150 days.

Included with this soil in mapping are small areas of
Fridlo silt loam, moderately alkali; Airport silt loam;
1Warm Springs fine sandy loam; and Lewiston fine sandy
oam.

This soil is used for irrigated crops and pasture. Under
irrigation, the soil grows alfalfa, small grains, sugar beets,
tomatoes, and corn for silage. Native pastures are mostly -
saltgrass, alkali sacaton, and greasewood. Improved
pastures grow heavy stands of tall wheatgrass. Capability
unit TVw-28, irrigated ; Alkali Bottom range site.

Lasil-Airport silt loams (Lr).—This complex is on the
valley plain near the Malad River in the vicinity of
Portage. It consists of about 45 percent Lasil silt loam and
45 percent Airport silt loam, strongly alkali. Included
with these soils in mapping are areas of Fridlo silt loam,
Kirkham silt loam, and Airport silt loam. These included
areas make up about 10 percent of the total acreage.

These soils are intermingled and have a microrelief
difference of 12 to 24 inches in elevation. The Lasil soil is
in higher, slightly convex positions, and the Airport soil
is in lower, slightly concave positions. Both soils formed
under a cover of saltgrass, alkali sacaton, and greasewood.

Lasil silt loam in this complex has a profile similar to
that described as representative for the Lasil series, but
the subsoil has a hue of 10YR or 7.5YR and a texture of
silty clay loam or clay loam. Exchangeable sodium per-
centage ranges from 25 to 50 percent. Airport sﬁt, loam,
strongly alkali, has a profile similar to that described as
representative for the Airport series, but the surface.la,yer
is 8 to 11 inches thick, the soil is very strongly alkali, and
the frost-free period is 110 to 130 days. .

The soils of this complex are used for range. Ca.gablhty
unit VIIw-28, nonirrigated ; Alkali Bottom range site.
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Lewiston Series

The Lewiston series consists of somewhat poorly drained
soils. These soils are on low lake terraces, lake plains, and
river flood plains in the area near Corinne. They formed
in moderately coarse textured lake sediments and mixed
alluvium derived dominantly from limestone, sandstone,
and quartzite. Slopes are 0 to 1 percent. The vegetation
in noncultivated areas is Great Basin wildrye, saltgrass,
foxtail, alkali sacaton, and annual weeds. Mean annual
air temperature ranges from 47° to 51° F. Average annual
precipitation ranges from 13 to 15 inches, and the frost-free
period is 140 to 155 days. Elevations range from 4,225 to
4,250 feet.

In a representative profile, the surface layer is grayish-
brown and brown fine sandy loam about 15 inches thick.

Below this is a layer of white fine sandy loam about 14 -

inches thick. The next layer, extending to a depth of 60
inches or more, is very pale brown fine sandy loam in the
upper part and loamy fine sand in the lower part. The
surface layer is slightly calcareous, and the underlying
layers are strongly calcareous or moderately calcareous.
A'layer of strong lime accumulation is at depth of 15
inches. The soil is moderately alkaline to strongly alkaline.

Permeability is moderate, and the rate of water intake
is rapid. Available water holding capacity is 6.5 to 8.5
inches to a depth of 5 feet. Roots penetrate easily to the
water table and, if the soils are drained, may extend to a
depth of 60 inches or more.

Lewiston soils are used for irrigated crops.

Representative profile of Lewiston fine sandy loam, in
a cultivated field, 225 feet east and 170 feet north of the
southwest corner of section 28, T. 10 N., R. 2 W., about
2 miles northeast of Corinne:

Ap—~0 to 10 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark brown (10YR 2/2) when moist; weak, fine,
granular structure; soft, very friable, nonsticky and
nonplastic; slightly calcareous; moderately alkaline
(pH 8.2); abrupt, smooth boundary.

A12—10 to 15 inches, brown (L0YR 5/3) fine sandy loam, dark
brown (10YR 3/3) when moist; weak, medium, sub-
angular blocky structure that parts to weak, fine,
granular; soft, very friable, nonsticky and nonplastic;
many very fine pores; slightly calcareous; moderately
alkaline (pH 8.2); clear, wavy boundary.

Clca—15 to 29 inches, white (10YR 8/2) fine sandy loam, pale
brown (10YR 6/3) when moist; few, fine, faint,
yellowish-brown (10YR 5/6) mottles; moderate,
medium and coarse, subangular blocky structure;
hard, friable, slightly sticky and nonplastic; few fine
and very fine roots; many very fine pores; many
krotovinas %4 to 1 inch in diameter; strongly calcare-
ous, lime is disseminated; strongly alkaline (pH 8.6);
gradual, wavy boundary.

C2—29 to 40 inches, vex{vﬁale brown (10YR 7/3) fine sandy
loam, brown (10 5/3) when moist; many, medium,
faint, yellowish-brown (10YR 5/6) mottles; massive;
soft, very friable, nonsticky and nonplastic; few fine
‘and very fine roots; many very fine pores; strongly
calcareous, lime is disseminated; moderately alkaline
(pH 8.4); diffuse, wavy boundary

C3—40 to 70 inches, very pale brown (10YR 7/3) loamy fine
sand, brown (10 YR 5/3) when moist; many, medium,
faint, yellowish-brown (10YR 5/6) mottles; single
grained; loose; moderately calcareous, lime is dis-
seminated; moderately alkaline (pH 8.4).

Depth to the horizon of carbonate accumulation is 14 to 15
inches. Texture between depths of 10 and 40 inches averages
fine sandy loam. Depth to the water table ranges from 26 to
40 inches where the soils have not been drained. Most of the
areas have been drained, however, and depth to the water table
in these areas is 40 to 60 inches or more. Faint mottles are at
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a depth of 14 to 16 inches, and distinct or faint mottles are at
a depth below 29 inches. They range from few to many. These
soils are slightly affected by salts and alkali.

In the Al horizon, value is 2 to 3 when the soils are moist;
chroma is 2 or 3. Texture is fine sandy loam or heavy fine
saindy loam. The Al horizon is slightly to moderately calcare-
ous and is 14 to 15 inches thick.

In the C horizon, hue is 10YR or 2.5Y; value ranges from 6
to 8 when the soils are dry and from 4 to 6 when they are
moist; and chroma is 2 or 3. Texture is light loam, fine sandy
loam, or loamy fine sand. Reaction is moderately alkaline to
strongly alkaline.

Lewiston fine sandy loam (Ls).—This soil is on low
lake terraces, lake plains, and river flood plains in the
vicinity of Corinne. Slopes are 0 to 1 percent. Most areas
of this soil have been leveled and tile drained. Runoff
is slow, and the hazard of erosion is slight. The hazard
of soil blowing is moderate where the soil is left
unprotected.

ncluded with this soil in mapping are small areas of
Fridlo silt. loam, moderately alkali, and Warm Springs
fine sandy loam.

This Lewiston soil is used for irrigated tomatoes, sugar
beets, corn for silage, alfalfa, small grains, and irrigated
pasture. Capability unit ITw-2, irrigated; range site not
assigned.

Logan Series

The Logan series consists of poorly drained soils. These
soils are on low lake terraces, stream flood plains, and lake
lains along the Bear River and along the edge of Great
IS)&lt; Lake. They formed in alluvium and mixed lake sedi-
ments. Slopes range from 0 to 3 percent. Vegetation
consists of wiregrass, sedges, bluegrass, foxtail, and salt-
grass. Mean annual air temperature ranges from 46° to
49° F. Average annual precipitation ranges from 12 to 14
inches, and the frost-free period is 110 to 150 days.
Elevations range from 4,205 to 4,300 feet.

In a representative profile, the surface layer is dark-
frray sﬂt{ clay loam about 11 inches thick. The next
ayer is light-gray and white silty clay loam about 36
inches thick. Below this, and extending to a depth of about
60 inches, is mixed pinkish-gray and white silty clay loam.
The surface layer is strongly alkaline and slightly cal-
careous, and the underlying layers are moderately alkaline
and very strongly calcareous.

Permeability is slow, and the rate of water intake is
slow. Depth of rooting is limited by the water table.
Where the soils are drained, roots may penetrate to a
depth of 60 inches or more.

Logan soils are used for range and wildlife habitat.

Representative profile of Logan silty clay loam, in
range, 650 feet north and 100 feet west of the north
quarter corner of section 26, T. 9 N., R. 2 W., southwest
of Brigham City:

A1—0 to 11 inches, dark-gray (10YR 4/1) silty clay loam,
black (IOYh 2/1) when moist; weak, medium, granu-
lar structure; very hard, firm, slightly sticky and
plastic; many very fine, fine, and medium roots;
slightly calcareous; strongly alkaline (pH 8.6);
gradual, wavy boundary.

Clcag—11 to 23 inches, light-gray (10YR 6/1) silty clay
loam, light gray (I0YR 6/1) when moist; weak,
fine, subangular blocky structure; hard, friable,
nonsticky and slightly plastic; many very fine, fine,
and medium roots; many fine tubular pores; very
strongly calcareous, lime is disseminated; moderately
alkaline (pH 8.4); clear, wavy boundary.
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C2cag—23 to 47 inches, white (10YR 8/1) heavy silty clay
loam, light gray (100YR 7/1) when moist; common,
coarse, distinct, reddish-yellow (7.5YR 6/8) mottles;
massive; extremely hard, very firm, sticky and very
plastic; common fine and medium roots; many fine
tubular pores; very strongly calcareous, lime is
disseminated ; moderately alkaline (pH 8.23; diffuse,
irregular boundary.

C3-—47 to 60 inches, 50 percent pinkish-gray (7.5YR 6/2) and
50 percent white (10YR 8/1) heavy silty clay loam,
ginkish gray (7.5YR 6/2) and light gray (10YR

/1), respectively, when moist; many, medium,
distinct, yellowish-red (5YR 5/6) mottles; stratified
lake sediments; extremely hard, very firm, sticky and
very plastic; few fine and medium roots; many fine
tubular pores; very strongly calcareous, lime is
disseminated; moderately alkaline (pH 8.2).

Depth to the horizon of calcium carbonate accumulation

ranges from 10 to 15 inches. Between depths of 10 and 40.

inches, the texture averages silty clay loam or heavy silt
loam and the content of clay ranges from 27 to 35 percent.
The soils are usually moist and are saturated throughout for
many weeks in winter and spring. The water table is normally
between depths of 15 and 36 inches but is at or near the surface
for many weeks in winter and spring. These soils are generally
free of salts and alkali, but in the area near the Great Salt
2111;‘13', they are moderately to strongly affected by salts and
i

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist. This horizon is mainly silty clay
loam but ranges to heavy silt loam, and it-ranges from 10 to 15
inches in thickness.

In the Cea horizon, hue ranges from 10YR to 5Y; value
ranges from 6 to 8 when the soils are dry and from 5 to 7 when
they are moist. Thickness ranges from 26 to 36 inches. In Cg
horizon, hue ranges from 7.5YR to 5Y; value ranges from 6 to
8 when the soils are dry and from 5 to 7 when they are moist;
and chroma is 1 or 2. The horizons are mainly mixed lake
sediments. Texture is silty clay loam or heavy silt loam
:gml',‘iﬁed with layers of fine sandy loam that are 1/8 to 2 inches

ck.

In this survey area the moderately saline phase of the Logan
series is mapped as the smaller component of the Saltair-
Logan association. A description of this association is given
under the heading ‘‘Saltair series.”

Logan silty clay loam (Lt).—This soil is on low lake
terraces and stream flood plains. Slopes are 0 to 3 percent.
Elevations range from 4,220 to 4,300 feet, and the frost-
free period is 130 to 150 days. Runoff is very slow, and the
hazard of erosion is none to slight. This soil 1s free of harm-
ful salts and alkali. Available water holding capacity is 11
to 12 inches to a depth of 5 feet.

Included with this soil in mapping are small areas of
Roshe Springs silt loam, Cudahy silt loam, and Airport
silt loam.

This Logan soil is used mainly for range. It also has
value as wildlife habitat. Native hay has been harvested
in a few areas. Where the soil is drained and irrigated,
alfalfa, small grains, corn for silage, sugar beets, and im-
proved dpastures are grown. Capability unit ITIw-25,
irrigated; Wet Meadow range site.

Lucky Star Series

The Lucky Star series consists of well-drained soils.
These soils are on north-facing mountains south of Man-
tua. They formed in residuum and colluvium derived
from sandstone, quartzite, and conglomerate. Slopes
range from 25 to 40 percent. The vegetation is an over-
story of aspen and an understory of chokecherry, bearded
wheatgrass, western coneflower, goldenrod, and mountain
brome. Mean annual air temperature ranges from 37° to
41° F. Average annual precipitation ranges from 22 to

28 inches, and the frost-free period is 70 to 80 days. Ele-
vations range from 6,500 to 7,500 feet.

In a representative profile, the surface layer is very dark
gray silt loam about 20 inches thick. The subsurface layer
is brown gravelly loam about 13 inches thick. The subsoil
is brown gravelly clay loam that extends to a depth of 50
inches. The next layer is brown very gravelly loam and ex-
tends to a depth of more than 60 inches. These soils are
slightly acid to a depth of 50 inches and are medium acid
below that depth.

Permeability is moderate, and the rate of water intake is
rapid. Available water holding capacity is 7 to 9 inches to
a depth of 5 feet. The water-supplying capacity is 13 to
19 inches before moisture is depleted. Roots of aspen
penetrate to a depth of more than 60 inches.

These soils are used for range, wildlife habitat, and
water supply.

Representative profile of Lucky Star loam, 25 to 40
percent slopes, in an area of Lucky Star-Elzinga associa-
tion, steep, in range, 1,150 feet west and 500 feet north of
the southeast corner of section 10, T. 8 N., R. 1 W., south
of Mantua:

01—1 inch to 0, matted decaying leaves and twigs.

A11—0 to 11 inches, very dark gray (L0YR 3/1) silt loam, black
(10YR 2/1) when moist; weak, fine, granular structure;
soft, very friable, slightly sticky and slightly plastic;
common very fine, fine, medium, and coarse roots;
18 percent gravel; slightly acid (pH 6.3); clear,
smooth boundary.

A12—11 to 20 inches, very dark gray (10YR 3/1) silt loam,
black (10YR 2/13, when moist; weak, medium and

fine, subangular blocky structure that parts to weak,

fine a.nu%ar; soft, very friable, slightly sticky and
sligfxty plastic; common very fine, fine, medium,
and coarse roots; 18 percent gravel; slightly acid
(pH 6.3); clear, wavy boundary.

A2—20 to 33 inches, brown (7.5YR 5/4) gravelly loam, brown
(7.5YR 4/4) when moist; weak, medium, subangular
blocky structure; slightly hard, friable, slightly
sticky and slightfy plastic; few fine and very fine
roots; many very fine and fine pores; 40 percent
gravel and cobblestones; slightly acid (p 6.2);

gradual, irregular boundary.

B21t—33 to 40 inches, brown (7.5YR 5/4) gravelly clay loam,
brown (7.5YR 4/4) when moist; weak, medium, sub-
angular blocky structure; extremely hard, firm,
sticky and very plastic; few fine and very fine roots;
common very fine and fine pores; common thin clay
films on ped faces; 35 percent gravel; slightly acid
(pH 6.1); diffuse, irregular boundary.

B22t—40 to 50 inches; brown (7.5YR 5/4) gravelly clay loam,
brown (7.5YR 4/4) when moist; moderate, medium,
subangular blocky structure; extremely hard, firm,
very sticky and very plastic; few fine and very fine
roots; many very fine and fine pores; many thin clay
films on ped faces; 30 percent gravel; slightly acid
(pH 6.1); gradual, wavy boundary.

B3—50 to 60 inches, brown (7.5YR 5/4) very gravelly heavy
loam, brown (7.5YR 4/4) when moist; massive; hard,
firm, slightly sticky and slightly plastic; few fine
and very fine pores; few thin clay films on ped faces;
65 percent gravel; medium acid (pH 6.0).

The soils are usually moist, but they are dry in all parts
between depths of 4 and 12 inciles for 60 to 90 consecutive days
in summer in most years.

In the Al horizon, value is 3 or 4 when the soils are dry and
chroma is 1 or 2. This horizon is silt loam or gravelly loam that
is 15 to 20 percent gravel, and it ranges from 18 to 20 inches
in thickness. In -the A2 horizon, hue is 10YR or 7.5YR; value
is 5 or 6 when the soils are dry; and chroma ranges from 2 to 4.
This horizon is gravelly loam or cobbly loam that is 30 to 40
pﬁlrc]fnt gravel and cobblestones, and it ranges 12 to 14 inches
thick.
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In the B2t horizon, hue is 7.5YR or 5YR. Texture is gravelly
clay loam or cobbly clay loam that is 30 to 50 percent gravel
and cobblestones. Clay films range from few to many on ped
faces. Below the B2t horizon, the soil material is very gravelly
and cobbly material to soft, weathered sandstone.

Lucky Star-Elzinga association, steep (L UE).—This
mapping unit is on the mountains south of Mantua and
west of Devils Gate Valley. It consists of about 40 percent
Lucky Star silt loam, 25 to 40 percent slopes, and 40 per-
cent Elzinga silt loam, 25 to 50 percent slopes. Included
with these soils in mapping are areas of Goring clay loam,
25 to 40 percent slopes; Maughan silt loam, 25 to 50
percent slopes; Yeates Hollow stony loam, 25 to 40 per-
cent slopes; and a deep soil that has a clay loam subsoil
and is under a cover of oakbrush. These included soils
make up about 20 percent of the total acreage.

The soils of this association are intermingled on broad,
east-facing, stream-dissected side slopes of mountain val-
leys. The Lucky Star soil is on short, north-facing slopes
along the stream channels under aspen trees. The Elzinga
soil is on east-facing, even, and slightly concave ridges
under maple trees.

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

The soils of this association are used for range, wildlife
habitat, and water supply. The Lucky Star soil is in capa-
bility unit VIe-H, nonirrigated; High Mountain Loam
(Aspen) range site. The Elzinga soil 1s in capability unit
V1le-M, nonirrigated ; Mountain Loam (Shrub) range site.

‘Magna Series

The Magna series consists of poorly drained soils. These
goils are on low lake terraces ami) lake plains in the western
part of Bear River valley near Penrose. They formed in
calcareous, fine textured and moderately fine textured,
mixed lake sediments derived mainly from limestone and
sandstone. Slopes are 0 to 1 percent. The vegetation in
noncultivated areas is Great Basin wildrye, saltgrass,
foxtail, western wheatgrass, greasewood, and alkali saca-
ton. Mean annual air temperature ranges from 47° to 51°
F. Average annual precipitation is 13 to 14 inches, and the
frost-free period is 135 to 145 days. Elevations range from
4,250 to 4,300 feet.

In a representative profile, the surface layer is silty clay
loam about 13 inches thick; it is grayish brown m the
upper part and light brownish gray in the lower part. The
underlying layers, extending to a depth of about 60 inches,
are light-gray and white silty clay in the upper part and
f)inkish-gr&y and pink silty clay loam and silty clay in the

ower part. The surface layer is slightly calcareous and
moderately alkaline. A layer of strong lime accumulation
is at a depth of 13 inches. Between depths of 13 inches
and 60 inches, these soils are strongly calcareous or very
strongly calcareous and strongly alkaline.

Permeability is slow, and rate of water intake is slow.
The water-holding capacity is 11 to 12 inches to a depth of
5 feet, but the water available to plants is only about 9
to 10 inches because of the content of salt. %rloots are
mainly above the water table, but where the soils are
drained, roots may extend to a depth of more than 60
inches. '

Magna soils are used for irrigated crops and wet
meadow pasture.

Representative profile of Magna silty clay loam, in a
cultivated field, 2,050 feet west and 1,400 feet south of the
northeast corner of section 23, T. 11 N., R. 4 W., about
1% miles southeast of Thatcher church:

Ap—0 to 7 inches, grayish-brown (2.5Y 5/2) light silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, coarse, granular structure; hard,
friable, sticky and plastic; few fine and very fine roots;
slightly calcareous; moderately alkaline (pH 8.4);
abrupt, smooth boundarﬂ. )

A1—7 to 13 inches, light brownish-gray (2.5Y 6/2) heavy silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, subangular blocky structure;
hard, firm, sticky and plastic; few fine and very fine
roots; slightly calcareous; moderately alkaline (pH
8.4); clear, smooth boundary.

Clea—13 to 19 inches, light-gray (2.5Y 7/2) silty clay, olive
gray (5Y 5/2) when moist; weak, medium, subangular
blocky structure; very hard, very firm, very sticky
and very plastic; few fine and very fine roots; many
krotovinas % to % inch in diameter; strongly calcar-
eous, lime is disseminated; strongly alkaline (pH 8.6);
clear, irregular boundary.

C2ca—19 to 30 inches, white (5Y 8/2) silty clay, light olive
gray (5Y 6/2) when moist; few, fine, distinct, yellow-
ish-brown (10YR 5/6) mottles; weak, fine, prismatic
stru¢ture that parts to moderate, medium, angular
and subangular blocky; extremely hard, very firm,
very sticky and very plastic; few fine and very fine
roots; organic stain, very dark grayish brown (2.5Y
3/2) when moist, on prism faces; very strongly cal-
careous, lime is disseminated; strongly alkaline (pH
8.6) ; abrupt, irregular boundary . )

C3cag—30 to 37 inches, white (5Y 8/1) silty clay, light olive
gray (6Y 6/2) when moist; few, fine, distinct,
yellowish-brown (10YR 5/6) mottles; extremely hard,
extremely firm, sticky and very plastic; organic stain
of very dark grayish brown (2.5Y 3/2) when moist;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.6) ; clear, wavy boundary.

C4—37 to 46 inches, pinkish-%ray (7.5YR 7/2) heavy silty clay
loam, brown (7.5YR 5/2) when moist; massive
(stratified lake sediments); very hard, very firm,
sticky and plastic; strongly calcareous, lime is dis-
seminated; strongly alkaline (pH 8.8); clear, wavy
boundary.

C5—46 to 60 inches, pink (7.5YR 7/4) light silty clay, brown
(7.5YR 5/4) when moist; massive (stratified lake
sediments); very hard, very firm, sticky and very
plastic; ‘strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.8).

Depth to the horizon of carbonate accumulation is 12 to 13
inches. Between depths of 10 and 40 inches, the texture averages
gilty clay and the content of clay ranges from 35 to 42 percent.
Most of the acreage has been drained, and depth to the water
table is about 30 to 60 inches. Where the soils are not drained,
the depth to the water table is about 18 to 30 inches. These
soils are slightly affected by salts and alkali. Distinct mottles -
are at depths below 19 inches and range from few to many.

In the Al horizon, hue ranges from 10YR to 5Y; value is
5 or 6 when the soils are dry; and chroma is 1 or 2. This horizon
is heavy silty clay loam or light silty clay loam, and it ranges
from 12 to 13 inches in thickness. It is moderately alkaline
to strongly alkaline.

In the C horizon, hue ranges from 7.5YR to 5Y; value
ranges from 6 to 8 when the soils are dry and is 5 or 6 when
they are moist; and chroma is generally 1 or 2 but may be
4 in some layers. This horizon is moderately alkaline to strongly
alkaline and strongly calcareous or very strongly calcareous.
Stratified lake sediments begin at a depth of 30 to 47 inches,
These sediments are mainly silty clay loam or silty clay but
irﬁchﬁde layers of very fine sandy loam % inch to 2 inches
thick.

Magna silty clay loam (Ma).—This soil is on broad,
low lake terraces and lake plains in the extreme western
part of Bear River valley near Penrose. Slopes are 0 to



BOX ELDER COUNTY, UTAH 59

1 percent. Runoff is slow, and the hazard of erosion is
none to slight.

Included with this soil in mapping are small areas of
Collett silty clay loam; Greenson silt loam, strongly
alkali; and Stokes silt loam.

This soil is used for irrigated sugar beets, corn for
silage, irrigated pasture, small grains, alfalfa, and wet
meadow pastures. Capability unit IVw-28, irrigated;
Alkali Bottom range site.

Manila Series

The Manila series consists of well-drained soils. These
soils are on mountain slopes and high lake terraces in
the vicinity of Mantua and on the mountains between
Blue Creek valley and the Malad River valley. They
formed in colluvium, residuum, and alluvium derived
mainly from sandstone, limestone, and quartzite. Slopes
range from 6 to 60 percent. The vegetation in nonculti-
vated areas consists of bluebunch wheatgrass, big sage-
brush, Great Basin wildrye, serviceberry, snowberry,
annual grasses, and some bitterbrush. Mean annual air
temperature ranges from 42° to 45° F. Average annual
?recipitation ranges from 16 to 21 inches, and the frost-
Tee period is 85 to 100 days. Elevations range from 4,900
to 6,800 feet.

In a representative profile, the surface layer is dark

ayish-brown loam about 13 inches thick. The subsoil
1s grayish-brown silty clay loam in the upper 7 inches,
brown silty clay and light-brown clay in the next 12 inches,
and grayish-brown silty clay in the lower 10 inches. The
substratum is pale-brown very cobbly silt loam that
extends to weathered sandstone and fractured limestone
bedrock at a depth of 57 inches. The surface layer and
upper part of the subsoil are mildly alkaline, the lower
part of the subsoil is moderately alkaline, and the sub-
stratum is strongly alkaline and is strongly calcareous.

Permeability is slow, and the rate of water intake is
moderate. Roots penetrate to the limestone and sandstone.

Manila soils are used mainly for range, nonirrigated
crops, wildlife habitat, and water supply. Some areas
are used for irrigated crops.

Representative profile of Manila loam, 25 to 60 percent
slopes, in range, 2,300 feet north and 1,800 feet west of
the southwest corner of section 35, T. 14 N,, R. 5 W,
about 4 miles northwest of Whites Valley:

A11—0 to 5 inches, dark grayish-brown (10YR 4/2) loam, very
dark brown (10YR 2/2) when moist; weak, medium,
granular structure; soft, friable, slightly sticky and
slightly plastic; many fine roots; few fine and very fine
pores; mildly alkaline (pH 7.6); clear, smooth
boundary.

A12—5 to 13 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) when moist; moderate,
medium, granular structure; slightly hard, friable,
slightly sticky and slightly plastic; many fine roots;
few fine and very fine pores; mildly alkaline (pH 7.6);
clear, smooth boundary.

B1—13 to 20 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, medium, subangular blocky structure;
hard, firm, sticky and plastic; common fine roots;
few fine and very fine pores; mildly alkaline (pH 7.6);
gradual, wavy boundary.

B21t—20 to 25 inches, brown (10YR 5/3) silty clay, brown
(7.5YR 4/4) when moist; moderate, medium, prisma-
tic structure that parts to strong, medium, subangular
blocky; very hard, very firm, very sticky and very

plastic; few fine roots; few very fine pores; many
moderately thick clay films on ped faces; mildly
alkaline (pH 7.8); gradual, wavy boundary.

B22t—25 to 32 inches, light-brown (7.5YR 6/4) clay, brown

: (7.5YR 4/4) when moist; strong, medium or coarse,
prismatic structure that parts to strong, medium or
coarse, subangular blocky; extremely hard, very firm,
very sticky and very plastic; few very fine roots;
few very fine pores; continuous moderately thick
clay films on ped faces; moderately alkaline (pH 8.0);
gradual, wavy boundary.

B23t—32 to 42 inches, grayish-brown (10YR 5/2) silty clay,
dark brown (I0OYR 4/3) when moist; moderate,
medium, subangular blocky structure; extremely
hard, very firm, very sticky and plastic; few very
fine roots; few very fine pores; common thin clay
films on ped faces; moderately alkaline (pH 8.2);
diffuse, wavy boundary.

IIClca—42 to 57 inches, pale-brown (10YR 6/3) very cobbly
silt loam, yellowish brown (10YR 5/4) when moist;
massive; hard, firm, sticky and plastic; contains 50
percent cobblestones and gravel; strongly calcareous,
lime is bedded; strongly alkaline (pH 8.6); abrupt,
irregular boundary.

IICR—57 inches, weathered sandstone and fractured limestone.

The solum ranges from 40 to 60 inches or more in thickness.
The soils are usually moist, but they are dry in all parts
between depths of 4 and 12 inches for more than 60 consecutive
days in most summers. In the Al horizon, value is 3 or 4 when

. the soils are dry. This horizon is loam or silt loam and ranges
from 6 to 13 inches in thickness. It is slightly acid to moder-
ately alkaline. The Bl horizon is 4 to 7 inches thick.

In the B2t horizon, hue is 10YR or 7.5YR; value ranges
from 4 to 6 when the soils are dry and is 3 or 4 when the soils
are moist; and chroma is 2 to 4. The B2t horizon is clay or
silty clay, and its content of gravel or cobblestones ranges
from 0 to 20 percent. The horizon ranges from 22 to 50 inches
in tlljllicll{mess. Clay films are common to continuous and thin
to thick. ’ .

Below the B2t horizon are the B3, B3ca, C, or Cca horizons.
Hue is 10YR or 7.5YR; value ranges from 5 to 7 when the
goils are dry and from 4 to 7 when they are moist; and chroma
is 3 or 4. These horizons are clay, silty clay, silty clay loam,
clay loam, or silt loam and are noncobbly to very cobbly.
They are mildly alkaline to strongly alkaline and noncal-
careous to strongly calcareous. Depth to the parent rock
(CR horizon) ranges from 50 to 60 inches or more.

Manila loam, 6 to 10 percent slopes (MbC).—This soil
is on high lake terraces that have all aspects. The profile
of this soil is similar to that described as representative
for the Manila series, but the surface layer and subsoil
combined are 5 or more feet thick and contain no gravel
or cobblestones. Runoff is slow, and the hazard of erosion
is slight. Available water holding capacity is about
11 to 13 inches to a depth of 5 feet. The water-supplying
capacity is about 12 to 14 inches for plant growth before
moisture is depleted.

Included with this soil in mapping are small areas of
Yeates Hollow cobbly clay loam, 20 to 30 percent slopes,
and Goring clay loam, 10 to 25 percent slopes. '

This soil is used for irrigated and nonirrigated alfalfa
and small grains. Only a small acreage is irrigated. Capa-~
bility unit IIIe-M, nonirrigated; range site not assigned.

Manila loam, 10 to 25 percent slopes (MbE).—This
soil is on high lake terraces having all aspects and on
north- and east-facing mountain slopes. Runoff is medium,
and the hazard of erosion is moderate. Available water
holding capacity is 11 to 12 inches to a depth of 5 feet.
The water-supplying capacity is about 12 to 16 inches
for plant growth before moisture is depleted.

Included with this soil in mapping are small areas of
Yeates Hollow cobbly clay loam, 20 to 30 percent slopes;
Broad cobbly loam, 20 to 30 percent slopes; Forsgren silt
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" loam, 10 to 20 percent slopes; and Middle cobbly silt
loam, 10 to 30 percent slopes.

This soil is used mainly for range. It also is used for
nonirrigated small grains and alfalfa and for wildlife
habitat and water supply. Capability unit. IVe-M, non-
irrigated; Mountain Loam range site.

Manila loam, 25 to 60 percent slopes (MCG).—This
soil is on north- and east-facing mountain slopes. A profile
of this soil is the one described as representative for the
Manila series. Runoff is rapid, and the hazard of erosion
is high. Available water holding capacity is about 11 to 12
inches. The water-supplying capacity is about 16 to 18
inches for plant growth before moisture is depleted.

Included with this soil in mapping are small areas of
Broad cobbly loam, 30 to 60 percent slopes; Smarts loam,
30 to 70 percent slopes; and Yeates Hollow cobbly clay
loam, 30 to 60 percent slopes.

This soil is used mainly fo range. It also is used for
wildlife habitat and water supply. Capability unit VIIe-M,
nonirrigated; Mountain Loam range site.

Manila-Smarts association, steep (MDG).—This
mapping unit is on mountain slopes. It consists of about
60 percent Manila loam, 25 to 60 percent slopes, and 30
percent Smarts loam, 30 to 70 percent slopes. Included
with these soils in mapping are areas of Broad cobbly
loam, 30 to 60 percent slopes; Middle cobbly silt loam,
30 to 70 percent slopes; and Yeates Hollow cobbly clay
loam, 30 to 60 percent slopes. These included soils make
up about 10 percent of the total acreage.

The Manila soil is on very steep, north- and east-facing
mountain slopes under a cover of bluebunch wheatgrass,
big sagebrush, Great Basin wildrye, snowberry, and
yellowbrush. The Smarts soil is in very steep, north- and
east-facing ravines and canyons under a cover of maple,
scrub aspen, and shrubs.

Runoff is rapid on the Manila soil, and the hazard of
erosion is high. Available water holding capacity is about
11 to 12 inches. The water-supplying capacity is about
16 to 18 inches for plant growth before moisture is depleted.

This association is used for range, habitat for big-game
animals, and water supply. Manila loam is in capability
unit VIIe-M, nonirrigated; Mountain Loam range site.
Smarts loam is in capability unit VIIe-M, nonirngated;
Mountain Loam (Shrub) range site. -

Martini Series

The Martini series consists of moderately well drained
soils. These soils are on low river terraces and flood plains
along the Bear River in the east-central part of the survey
area. They formed in mixed, moderately coarse textured,
stratified alluvium derived mainly from limestone, sand-
stone, and quartzite. Slopes range from 0 to 2 percent.
The vegetation in noncultivated areas is mainly boxelder,
willow, rose, western wheatgrass, Great Basin wildrye,
sagebrush, and cheatgrass. Mean annual air temperature
ranges from 48° to 51° F. Average annual precipitation
ranges from 13 to 16 inches, and the frost-free period is
125 to 145 days. Elevations range from 4,215 to 4,315 feet.

In a representative profile, the surface layer is grayish-
brown fine sandy loam about 9 inches thick. The under-
lying layers, reaching to a depth of 60 inches or more, are
stratified materials; they are brown and light brownish-

ay very fine sandy loam, light brownish-gray fine sandy
oam, light brownish-gray sandy loam, grayish-brown very

fine sandy loam, and light brownish-gray loam. These soils
are moderately calcareous to a depth of 22 inches and
strongly calcareous between depths of 22 inches and 60
inches or more. They are mostly moderately alkaline
throughout.

Permeability is moderately rapid, and the rate of water
intake is rapid. Available water holding capacity is 5 to 7
inches to a depth of 5 feet. The water-supplying capacity
is 8.5 to 10.5 inches before moisture is J:apleted. g&oots
penetrate easily to a depth of 60 inches.

Martini soils are used for irrigated and nonirrigated
crops and range.

Representative profile of Martini fine sandy loam, in a
cultivated field, 1,100 feet north and 1,750 feet west of
the southeast corner of section 18, T. 12 N., R. 2 W,
along the Bear River about 1 mile west of Collinston:

Ap—0 to 9 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) when moist;
single grained; loose; common fine and medium roots;
moderately calcareous; moderately "alkaline; abrupt,
smooth boundary. ]

C1—9 to 15 inches, brown (10YR 5/3) very fine sandy loam,
dark brown (10YR 3/3) when moist; massive; slightl
hard, very friable; few. fine roots; moderately cal-
careous, lime is disseminated; moderately alkaline
(pH 8.2); clear, wavy boundary.

C2—15 to 22 inches, 1igilt brownish-gray (10YR 6/2) very fine
sandy loam, brown (10YR 4/3) when moist; massive;
goft, very friable; few fine roots; moderately cal-
careous, lime is disseminated; moderately alkaline
(pH 8.2); clear, wavy boundary.

C3—22 to 30 inches, iight brownish-gray (10YR 6/2) fine
sandy loam, dark brown (10YR 3/3) when moist;
single grained; loose; few fine roots; strongly cal-
careous, lime is disseminated; moderately alkaline
(pH 8.2); clear, wavy boundary.

C4—30 to 45 inciles, light brownish-gray (10YR 6/2) sandy
loam, brown (10YR 4/3) when moist; single grained;
loose; few fine roots; strongly calcareous, lime is dis-
seminated; moderately alkaline (pH 8.2); abrupt,
smooth boundary. :

Alb—45 to 52 inches, grayish-brown (10YR 5/2) very fine
sandy loam, very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; few
fine roots; strongly caleareous, lime is disseminated;
moderately alkaline (pH 8.4); clear, irregular
boundary.

C5—52 to 63 inches, light brownish-gray (10YR 6/2) loam,
dark grayish-brown (10YR 4/2{ when moist; mas-
give; slightly hard, friable, slightly sticky and siightly
plastic; few fine roots; strongly calcareous, lime is
disseminated; strongly alkaline (pH 8.8).

Between depths of 10 and 40 inches, the texture averages fine
sandy loam and content of clay ranges from 10 to 15 percent. The
10- to 40-inch depth is stratified with thin layers of loam or loamy
fine sand. The soils are usually moist, but in most years they are dry
in all parts between depths of 8 and 24 inches for more than 60
consecutive days in summer. Distinct mottles may be at depths
below 30 to 48 inches and range from few to common and from fine
to medium. Depth to the water table ranges from 36 to 48 inches.
In places these soils are slightly to moderately affected by salts and
alkali.

In the Al horizon, value is 4 or 5 when the soils are dry; chroma
is 2 or 3. This horizon is fine sandy loam or light loam, and it ranges
from 9 to 18 inches in thickness. A dark-colored, buried Al horizon
is at depths between 20 and 60 inches. Content of organic matter
decreases irregularly with depth.

In the C horizon, value ranges from 5 to 7 when the soils are dry
and from 3 to 5 when they are moist; chroma is 2 or 3. The C horizon
is moderately calcareous to strongly calcareous and moderately
alkaline to very strongly alkaline.

Martini fine sandy loam (Me).—This soil is on low
river terraces and flood plains, mainly as small parcels on
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the oxbows along the Bear River from Fielding to Corinne.
Slopes are 0 to 2 percent. The surface is quite uneven
where the soil has not been leveled. Runoff is slow, and the
hazard of erosion is slight. This soil is subject to overflow
or flooding early in spring in about 4 years out of 10.

Included with this soil in mapping are small areas of
Kirkham silt loam and Sunset silt loam and small areas
that are slightly to moderately affected by salt and alkali.

This soil is used mainly for irrigated crops. Some areas
are used for nonirrigated small grains and for range. Irri-
gated crops are alfalfa, sugar beets, small grains, corn for
silage, and improved pasture. Irrigation is mainly by direct
diversion or pumping from the Bear River. Capability
unit ITw—2, irrigated; Semiwet Meadow range site.

Maughan Series

The Maughan series consists of well-drained soils.
These soils are on north-facing mountains near Mantua.
They formed in colluvium and alluvium derived from
sandstone and quartzite. Slopes range from 25 to 50
percent. The vegetation is a dense overstory of maple and
oregongrape and an understory of bearded wheatgrass.
Mean annual air temperature ranges from 38° to 43° F.
Average annual precipitation ranges from 20 to 26 inches,
and the frost-free period is 70 to 100 days. Elevations range
from 5,200 to 7,500 feet.

In arepresentative profile, the surface layer is dark-gray
silt loam about 24 inches thick. The subsurface layer is
brown very cobbly loam about 11 inches thick. The sub-
soil, extending to a depth of 60 inches or more, is reddish-
brown cobbly clay in the upper part and reddish-brown
cobbly silty clay m the lower part. The soils are slightly
acid to medium acid.

Permeability is moderate to a depth of 35 inches and is
slow below that depth. The rate of water intake is slow.
Available water holding capacity is 10 to 12 inches to a
depth of 5 feet. The water-supplying capacity is 14 to 21
inches before moisture is depleted. %{oots penetrate to a
depth of more than 60 inches.

These soils are used for range and wildlife habitat.

Representative profile of Maughan silt loam, 25 to 50
percent slopes, in an area of Elzinga-Maughan complex,
25 to 50 percent slopes, in range, 1,400 feet east and 100
feet north of the west quarter corner of section 16, T. 9
N., R. 1 W., northwest of Mantua:

01—3 inches to 0, matted, decaying leaves and twigs.

A1—0 to 24 inches, dark-gray (10YR 4/1) silt loam, black
(10YR 2/15 when moist; weak, fine, granular struc-
ture; soft, very friable, nonsticky and nonplastic;
many very fine and coarse roots; 15 percent cobble-
stones; slightly acid (pH 6.4); clear, wavy boundary.

A2—24 to 35 inches, brown (10YR 5/3) very cobbly loam,
brown (7.5YR 4/2) when moist; weak, medium and
fine, subangular blocky structure; soft, friable, non-
sticky and slightly plastic; common very fine and
coarse roots; 55 percent cobblestones; slightly acid
(pH 6.2); gradual, irregular boundary.

B21t—35 to 51 inches, reddish-brown (5YR 5/4) cobbly clay,
dark brown (7.5YR 4/4) when moist; moderate,
medium, prismatic structure that parts to strong,
medium and coarse, subangular blocky; extremely
hard, very firm, very sticky and very plastic; few very
fine and coarse roots; few very fine pores; many
moderately thick clay films on ped faces; 20 percent
cobblestones; many small (about 1 millimeter in
diameter) manganese concretions; medium acid (pH
6.0); diffuse, irregular boundary.

B22t—>51 to 66 inches, reddish-brown (5YR 5/4) cobbly silty
clay, dark brown (7.5YR 4/4) when moist; moderate,
medium and coarse, subangular blocky structure;
extremely hard, firm, very sticky and very plastic;
few fine and very fine roots; few fine and very fine
pores; common moderately thick clay films on ped
faces; 35 percent weathered sandstone cobblestones,
su(;;‘ounded by silt loam material; medium acid (pH
6.0).

The solum ranges from 54 to 70 inches or more in thickness.
Content of coarse fragments, mostly cobblestones, ranges from
10 to 15 percent in the Al horizon, 20 to 55 percent in the A2
‘horizon, and 20 to 35 percent in the B2t horizon. The soils are
usually moist, but they are dry in all parts between depths of 4
and 12 inches for 60 to 90 consecutive days in summer in most

ears.

In the Al horizon, value is 3 or 4 when the soils are dry;
chroma is 1 or 2. This horizon ranges from 24 to 26 inches in
thickness. In the A2 horizon, hue is 10YR or 7.5YR; value is
5 or 6 when the soils are dry and 3 or 4 when they are moist;
and chroma ranges from 2 to 4. This horizon is cobbly heavy
lc}>1a,n1; or very cobbly loam, and it ranges from 9 to 14 inches
thick.

In the B2t horizon, hue is 7.5YR or 5YR; value is 4 or 5
when the soils are dry and is 3 or 4 when they are moist. Tex-
ture is cobbly clay or cobbly silty clay, and reaction is slightly
acid or medium acid.

In this survey area the Maughan soils are mapped only in a
complex with the Elzinga soils. A description of this complex is
given under the heading “Elzinga Series.”

Mellor Series

The Mellor series consists of well-drained soils that
are affected by alkali. These soils are on low lake terraces
in Curlew Valley and Hansel Valley. They formed in
strongly calcareous, mixed lake sediments derived mainly
from limestone and sandstone. Slopes range from 1 to 6
percent but most commonly are 1 to 3 percent. The vege-
tation consists of shadscale, greasewood, squirreltail,
kochia, annual mustard, and cheatgrass. Mean annual
air temperature ranges from 48° to 51° F. Average annual

recipitation ranges from 8 to 11 inches, and the frost-
ree period is 100 to 130 days. Elevations range from
4,260 to 4,600 feet.

In a representative profile, the surface layer is pale-
brown and very pale brown silt loam about 6 inches thick.
The subsoil is about 12 inches thick. It is light brownish-
gray and light-gray silty clay loam in the upper part and
light-gray silt loam in the lower part. The substratum,
to a gepth of 48 inches, is light-gray silt loam. Between
depths of 48 and 62 inches the substratum is light-gray
gravelly loamy fine sand. These soils are moderately
calcareous to strongly calcareous and mostly strongly
alkaline throughout.

Permeability is slow, and the rate of water intake is
slow. Because of the salt content, the water available to
plants is only 3 to 7 inches to a depth of 5 feet and the
water-supplying capacity is about 5.5 to 8 inches before
moisture is depleted. If the soils are reclaimed, however,
the available water holding capacity is 10 to 12 inches
to that depth. Roots penetrate to a depth of more than
60 inches, but most roots are in the top 18 inches of soil.

These soils are used for range.

Representative profile of Mellor silt loam, 1 to 6 percent
slopes, in range, 2,900 feet north and 2,200 feet east of the
southwest corner of section 16, T. 12 N., R. 7 W., about
one-fourth mile north of Salt Wells in south Hansel Valley:

A11—0 to 3 inches, pale-brown (10YR 6/3) silt loam, dark
grayish brown (2.5Y 4/2) when moist; moderate,
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thick, platy structure that parts to moderate, thin,
platy; soft, friable, nonsticky and slightly plastic;
common fine and very fine and few medium roots;
common very fine and few fine pores; moderately
calcareous; strongly alkaline (pH 8.7) ; abrupt, smooth
boundary.

A12—3 to 6 inches, very pale brown (10YR 7/3) silt loam, dark
grayish brown (10YR 4/2) when moist; strong, thick,
platy structure that parts to moderate, thin, platy;
slightly hard, friable, slightly sticky and slightly
plastic; common fine and very fine and few medium
roots; few fine pores; moderately calcareous; strongly
alkaline (pH 8.7); abrupt, smooth boundary.

to 10 inches, light brownish-gray (2.5YR 6/2) light

silty clay loam, dark grayish brown (10YR 4/2) when

moist; weak, coarse, prismatic structure that parts to
moderate, fine, subangular blocky; hard, firm, sticky
and slightly plastic; common very fine and few medium
roots; common very fine and fine pores; many thin
clay films on ped faces; moderately calcareous;
strongly alkaline (pH 8.7); clear, smooth boundary.

B22t—10 to 14 inches, light-gray (2.5Y 7/2) silty clay loam,
grayish brown (10YR 5&) when moist; weak, medium,
prismatic structure that parts to moderate, medium,
subangular blocky; hard, firm, sticky and slightly
plastic; common fine and very fine and few medium
roots; common very fine pores; continuous thin and
common moderately thick clay films on ped faces; few
krotovinas (2 to 5 millimeters in diameter); strongly
calcareous; strongly alkaline (pH 8.9); clear, wavy
boundary.

B3tca—14 to 18 inches, light-gray (10YR 5/2) heavy silt loam,
grayish brown (10YR 5/2) when moist; weak, medium,
prismatic structure that parts to moderate, medium,
subangular blocky; slightly hard, firm, slightly sticky
and slightly plastic; common fine and very fine and
few medium roots; few very fine pores; few thin clay
films on ped faces; strongly calcareous; strongly
alkaline (pH 8.6); clear, wavy boundary.

Clca—18 to 25 inches, light-gray (10YR 7/2) silt loam, grayish
brown (2.5Y’ 5/2) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; few very fine, fine, and
medium roots; common very fine pores; strongly cal-
careous, lime is disseminated; strongly alkaline (pH
8.7); clear, wavy boundary. . .

C2—25 to 41 inches, light-gray (2.5Y 7/2) heavy silt loam,
grayish brown (2.6Y 5/2) when moist; massive;
slightly hard, friable, sticky and slightly plastic; few
fine and very fine roots; many fine pores; some thin
gypsum seams; 'l percent fine gravel; strongly calcar-
eous, lime is filamentary; strongly alkaline (pH 8.9);
abrupt, smooth boundary.

C3—41 to 48 inches, light-gray (5Y 7/2) silt loam, grayish
brown (2.5Y 5/2) when moist; massive; hard, friable,
slightly -sticky and slightly plastic; few very fine
roots; few very fine pores; strongly calcareous, lime
is disseminated; moderately alkaline (pH 8.4) ; abrupt,
smooth boundary. .

IIC4—48 to 62 inches, light-gray (10YR 7/2) gravelly loamy
fine sand, pale brown (10YR 6/3) when moist; single
grained; strongly calcareous, lime is disseminated;
loose, except weakly cemented between depths of 48
and 49 inches; strongly alkaline (pH 8.5).

The surface has a prominent polygonal pattern. Depth to

B21t—6

the horizon of carbonate accumulation ranges from 11 to 21

inches. The soils are usually dry in all parts between depths
of 4 and 12 inches.

In the Al horizon, value is 6 to 7 when the soils are dry
and 4 or 5 when they are moist; chroma ranges from 2 to 4.
Reaction is moderately alkaline to very strongly alkaline.
Thickness of the A1 horizon ranges from 4 to 8 inches.

In the B2t horizon, hue is 10YR or 2.5Y; value is 6 or 7
when the soils are dry and ranges from 4 to 6 when they are
moist; and chroma is 2 or 3. Texture is light silty clay loam or
silty clay loam, and content of clay ranges from 28 to 35 per-
cent. Clay films range from few to many and from thin to
moderately thick on ped faces. This horizon is strongly alkaline
to very strongly alkaline and is moderately calcareous to
strongly calcareous. The B3ca horizon, where present, is similar

to the B2t horizon in color, texture, and reaction, but it is
strongly calcareous.

In the C horizon, hue ranges from 10YR to 5Y; value is 7
or 8 when the soils are dry and ranges from 4 to 6 when they
are moist; and chroma is 2 or 3. Texture is mainly silt loam
but may be light silty clay loam or very fine sandy loam. This
horizon is moderately to strongly affected by salts and alkali.

Mellor silt loam, 1 to 6 percent slopes (MFB).—
This soil is on low lake terraces. Slopes are slightly convex
and medium in length and most commonly are 1 to 3
percent. A profile of this soil is the one described as
representative for the Mellor series. Runoff is medium,
and the hazard of erosion is moderate. Shallow gullies
have been formed in places.

Included with this soil in mapping are small areas of
Bram silt loam ; Harding silt loam ; Palisade silt loam, 1 to
6 percent slopes; and Thiokol silt loam, low rainfall, 1 to 3
percent slopes.

This soil is used for range. Capability unit VIIs-S8,
nonirrigated ; Semidesert Alkali Flats range site.

Mellor-Thiokol silt loams, 1 to 6 percent slopes
(MGB).—This mapping unit is on low lake terraces.
Slopes are slightly convex and medium in length. The
mapping unit consists of about 60 percent Mellor silt loam,
1 to 6 percent slopes, and 35 percent Thiokol silt loam, low
rainfall, 1 to 6 percent slopes. Included with these soils in
mapping are areas of Bram silt loam and Saxby extremely
stony silt loam, 1 to 6 percent slopes. These included soils
make up about 5 percent of the total acreage.

Soils of this complex are intermingled. The Mellor soil
is in slightly convex, undulating areas under a cover of
kochia, halogeton, annual mustard, and some shadscale.
The Thiokol soil is in slightly raised positions along the
shallow drainageways and supports a cover of sagebrush
and squirreltail.

The profile of the Mellor soil in this complex is similar
to that described as representative for the Mellor series.
The Thiokol soil in this complex is similar to Thiokol silt
loam, 1 to 6 percent slopes, but the frost-free period is
90 to 110 days and the average annual precipitation is
8 to 11 inches. Runoff is medium, and the hazard of
erosion is moderate.

The soils of this complex are used mainly for range, but
a very small area in Curlew Valley is used for irrigated
small grains and alfalfa. Capability unit VIIs-S8, non-
irrigated ; Semidesert Alkali Flats range site.

Mendon Series

The Mendon series consists of well-drained soils. These
soils are on intermediate and high lake terraces in the
northeastern part of the survey area. They formed in
alluvium and lake sediments derived from light-colored
tufaceous sandstone, conglomerate, and limestone. Slopes
range from 1 to 10 percent. The vegetation in non-
cultivated areas is mainly bluebunch wheatgrass, western
wheatgrass, big sagebrush, and annual grasses. Mean
annual air temperature ranges from 47° to 49° F. Average
annual precipitation ranges from 16 to 18 inches, and the
frost-free period is 120 to 140 days. Elevations range from
4,700 to 5,100 feet.

In a representative profile (fig. 9), the surface layer is
dark-gray silt loam about 12 inches thick. The subsoil
is grayish-brown silty clay loam about 19 inches thick.
The substratum is white silt loam that reaches to a depth
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Figure 9.—Profile of Mendon silt loam, 1 to 6 percent slopes.

of 60 inches or more. The surface layer and subsoil are
mildly alkaline. The substratum is strongly alkaline and
strongly calcareous. A layer of strong lime accumulation
is at a depth of about 31 inches.

Permeability is moderately slow to a depth of 31 inches
but is moderate below that depth, and the rate of water
intake is moderate. Available water holding capacity is
11 to 12 inches to a depth of 5 feet. The water-supplying
capacity is 14 to 16 inches before moisture is depleted.
Roots penetrate easily to a depth of 60 inches.

These soils are used for nonirrigated crops.

Representative profile of Mendon silt loam, 1 to 6
percent slopes, in a nonirrigated crop area, 400 feet west
of the southeast corner of section 15, T. 15 N.,, R. 2 W.:

Ap—0 to 7 inches, dark-gray (L0YR 4/1) silt loam, very dark
gray (10YR 3/1% when moist; moderate, medium and
fine, granular structure; soft, friable, slightly sticky
and slightly plastic; many fine and very fine roots;
mildly alkaline (pH 7.4); clear, smooth boundary.

A1—7 to 12 inches, dark-gray (10YR 4/1) silt loam, very dark
brown (10YR 2/2) when moist; moderate, medium
and fine, subangular blocky structure; slightly hard,
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friable, slightly sticky and plastic; many fine and ver
fine roots; common fine pores; mildly alkaline (p
7.5); clear, smooth boundary.

B21t—12 to 23 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, prismatic structure that
parts to strong, medium, subangular blocky; very
hard, firm, sticky and plastic; common fine and few
medium roots; common very fine and fine pores;
continuous moderately thick clay films on ped faces;
mildly alkaline (pH 7.6); clear, wavy boundary.

B22t—23 to 31 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, prismatic structure that parts
to strong, medium, subangular blocky; very hard,
firm, sticky and very plastic; many fine and very
fine and few medium roots; common fine and few
medium pores; continous moderately thick clay films
on ped faces; mildly alkaline (pH 7.6); abrupt, smooth
boundary.

Clca—31 to 42 inches, white (10YR 8/1) silt loam, light
brownish gray (2.5Y 6/2) when moist; massive; very
hard, friable, slightly sticky and slightly plastic; few
fine and very fine roots; many fine and very fine pores;
strongly calcareous, lime is disseminated: strongly
alkaline (pH 8.7); clear, wavy boundary.

C2—42 to 62 inches, white (5Y 8/1) light silt loam, light olive
gray (5Y 6/2) when moist; few, fine, distinct, yellow-
ish-brown (10YR 5/6) mottles; massive; slightly hard,
friable, slightly sticky and slightly plastic; few very
fine roots; many fine and very fine pores; strongly
((:al}(iageoys, lime is disseminated; strongly alkaline
ho] ..

The soils are usually moist, but in most years they are dry
in all parts between depths of 4 and 12 inches for more than
60 consecutive days in summer.

In the A1l horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 1 to 1.5 in the upper part
and ranges to 2 in the lower part. Thickness of the Al horizon
ranges from 10 to 13 inches.’

In the B2t horizon, hue is 10YR to 5Y; value is 4 or 5 when
the soils are dry and 2 or 3 when they are moist; and chroma is
1 or 2. Texture is silty clay loam or heavy silt loam. Clay films
are thin to moderately thick and few to continuous on ped faces.
Reaction is mildly alkaline or moderately alkaline.

In the C horizon, hue is 10YR, 2.5Y, or 5Y; valueis 7 or 8
when the soils are dry and ranges from 4 to 6 when they are
moist; and chroma is 1 or 2. Depth to the Cca horizon i3 most
commonly 30 inches but may be as much as 40 inches. Texture
in the C horizon is silt loam, silty clay loam, or silty clay. Reac-
tion is mildly alkaline to strongly alkaline.

Mendon silt loam, 1 to 6 percent slopes (MhB).—This
soil is on lake terraces in the northeastern part of the survey
area near Plymouth and Collinston. Slopes are medium in
length. A profile of this soil is the one described as repre-
sentative for the Mendon series. Runoff is slow, and the
hazard of erosion is slight. )

Included with this soil in mapping are small areas of
Anty fine sandy loam, 1 to 6 percent slopes; Collinston
silt loam, 6 to 10 percent slopes; and Mendon silt loam,
6 to 10 percent slopes. o . :

This soil is used for nonirrigated small grains. Capa-
bility unit ITe-M, nonirrigated; range site not assigned.

Mendon silt loam, 6 to 10 percent slopes (Mh D).—This
soil is on lake terraces in the northeastern part of the
survey area between Plymouth and Collinston. Slopes
are short and slightly convex. Runoff is medium, and the
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Anty fine sandy loam, 6 to 10 percent slopes; Cpllmston
silt loam, 6 to 10 percent slopes; and Mendon silt loam,
1 to 6 percent slopes.

_This soil is used for nonirrigated small grains. Capa-
bility unit ITIe-M, nonirrigated ; range site not assigned.
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~ The Middle series consists of well-drained soils on
mountains. These soils formed in residuum and collu-
vium derived mainly from sandstone, limestone, quartzite,
and basalt. A small area of this soil that formed in basaltic
material is near Rattlesnake Pass. Slopes range from 10
to 70 percent. Vegetation is mainly bluebunch wheat-
grass, sagebrush, bitterbrush, and cheatgrass. Mean
annual air temperature ranges from 45° to 48° F. Average
annual precipitation ranges from 15 to 18 inches, and the
frost-free period is 100 to 110 days. Elevations range
from 4,800 to 6,600 feet. ) )

In a representative profile, the surface layer is grayish-
brown and brown cobbly silt loam about 7 inches thick.
The subsoil is brown cobbly silt loam and very cobbly
silt loam about 12 inches thick. The substratum is very

ale brown very cobbly loam about 9 inches thick over
imestone bedrock, which is at a depth of about 28 inches.
The surface layer is mildly alkaline, the subsoil is moder-
ately alkaline, and the substratum is moderately alkaline
and st,ron%ly. calcareous.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 2.5 to
4 inches above bedrock. The water-supplying capacity
is about 8 or 9 inches before moisture is depleted. Roots
are concentrated in the top 24 to 30 inches but can pene-
trate to bedrock.

Middle soils are used for range and wildlife habitat.

Representative profile of Middle cobbly silt loam, 30 to
70 percent slopes, in range, 2,400 feet east and 1,200 feet
north of the southwest corner of section 16, T. 14 N., R.
4 W., about 4 miles southwest of Portage in Rough
Canyon:

Al11—0 to 3 inches, grayish-brown (10YR 5/2) cobbly silt
loam, very dark grayish brown (10YR 3/2) when
moist;- weak, fine and medium, granular structure;
soft, friable, slightly sticky and slightly plastic; many
fine roots; common very fine pores; 30 percent
cobblestones and gravel; mildly alkaline (pH 7.8);
clear, smooth boundary.

A12—3 to 7 inches, brown (10YR 5/3) cobbly silt loam, dark
brown (10YR 3/3) when moist; weak, fine and me-
dium, granular structure; soft, friable, slightly sticky
and slightly plastic; many fine roots; common very
fine pores; 35 percent cobblestones and gravel; mildly
alkaline (pH 7.8); clear, smooth boundary.

B21—7 to 12 inches, brown (10YR 5/3) cobbly silt loam,
brown (10YR 4/3) when moist; weak, fine and me-
dium, subangular blocky structure; soft, friable,
slightly sticky and slightly plastic; common fine
roots; many fine pores; 45 percent cobblestones and
gravel; moderately alkaline (pH 8.0); gradual, wavy

boundary.
B22—12 to 19 inches, brown (10YR 5/3) very cobbly heavy

silt loam, brown (10YR 4/3) when moist; weak; ’

fine and medium, subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; few fine
roots; many fine pores; 55 percent cobblestones and
gravel; slightly calcareous; moderately alkaline (pH
8.0); gradual, wavy boundary.

Cca—19 to 28 inches, very pale brown (10YR 7/4) very
cobbly loam, yellowish brown (10YR 5/4) when
moist; massive; soft, friable, slightly sticky and
slightly plastic; few very fine roots; many very fine
pores; 80 percent cobblestones and gravel, and also a
few stones; strongly calcareous; moderately alkaline
(pH 8.2); abrupt, irregular boundary.

R—28 to 32 inches, fractured limestone bedrock.

The solum ranges from 13 to 24 inches in thickness. Depth
to bedrock ranges from 24 to 38 inches. Coarse fragments
are angular cobblestones and gravel. Their content ranges
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from 25 to 50 percent in the Al horizon and from 25 to 80
percent in the B2 and C horizons. The soils are usually moist,
but they are dry in all parts between depths of 4 and 12 inches
for more than 60 consecutive days in summer.

In the Al horizon, value is 4 or 5 when the soils are dry;
chroma is 2 or 3. This horizon is cobbly silt loam or gravelly
loam and ranges from 5 to 17 inches in thickness. Reaction is
mildly alkaline or moderately alkaline.

In the B2 horizon, value ranges from 5 to 7 when the soils
are dry and is 4 or 5 when they are moist; and chroma is 2 or 3.
Texture is gravelly, very gravelly, cobbly, or very cobbly silt
loam, silty clay loam, or clay loam. The B2 horizon is mildly
alkaline to moderately alkaline, is nonclacareous to moderately
calcareous, and is 5 to 12 inches thick.

In the Cea horizon, value ranges from 6 to 8 when the soils
are dry and from 3 to 5 when they are moist; chroma ranges
from 2 to 4. Texture is very cobbly light loam or very cobbly
hlel?\iy loam. Reaction is moderately alkaline to strongly
alkaline.

Middle cobbly silt loam, 10 to 30 percent slopes
(MIE).—This soil is mainly on north-facing mountain
slopes. Elevations range from 5,300 to 5,800 %eet. Runoft
is medium, and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Broad cobbly loam, 20 to 30 percent slopes, and Middle
cobbly silt loam, 30 to 70 percent slopes.

This soil is used for range and wildlife habitat. Capabil-
ity unit VIe-U, nonirrigated; Upland Loam range site.

Middle cobbly silt loam, 30 to 70 percent slopes
(MIG).—This_soil is mainly on north-facing mountain
slopes. A profile of this soil 1s the one described as repre-
sentative for the Middle series. Runoff is medium, and
the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Broad cobbly loam, 30 to 60 percent slopes, and Smarts
loam, 30 to 70 percent slopes. )

This soil is used for range and wildlife habitat. Capabil-
ity unit VIIe-U, nonirrigated; Upland Loam range site.

Middle-Broad association, steep (M JG).—This
mapping unit is on the mountains surrounding Blue Creek
valley and Howell Valley. It consists of about 65 percent
Middle cobbly silt loam, 30 to 70 percent slopes, and 25
percent Broad cobbly loam, 30 to 60 percent slopes. In-
cluded with these soils in mapping are areas of Yeates
Hollow cobbly clay loam, 30 to 60 percent slopes; Rich-
mond very stony loam, 30 to 70 percent slopes; and
Smarts loam, 30 to 70 percent slopes. These included
soils make up about 10 percent of the total acrea%/a[._

Soils of this association are intermingled. The Middle
soil is on slightly concave, south- and west-facing mountain
slopes. The Broad soil is on even or slightly concave, north-
and east-facing mountain slopes. (fig. 10). Both soils have
a cover of bluebunch wheatgrass, sagebrush, bitterbrush,
yellowbrush, and annual grasses. o

The profile of the Middle soil in this association is
similar to that described as representative for the Middle
series, but the surface layer ranges from 5 to 9 inches in
thickness. Elevations range from 5,300 to 6,400 feet.
Runoff is medium, and the hazard of erosion is moderate.
The profile of the Broad soil is similar to that described

-ag representative for the Broad series.

The soils in this association are used for range and wild-
life habitat. The Middle soil is in capability unit VIIe-U,
nonirrigated; Upland Loam range site. The Broad soil
is in capability unit VIIs~M, nonirrigated; Mountain
Stony Loam range site.

Middle-Rock outcrop complex, 10 to 30 percent slopes
(MKE).—This mapping unit is on the mountains in the
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Figure 10.—An area of Middle-Broad association, steep. The Middle soil is on the south-facing slopes where the snow has melted. The
Broad soil is on the north-facing slopes that are covered by snow. Slopes are mainly 30 to 70 percent. The soil in the foreground is
mainly Middle cobbly silt loam, 10 to 30 percent slopes.

northern part of Hansel Valley. It consists of about 50
percent Middle cobbly loam, 10 to 30 percent slopes, and
30 percent Rock outcrop. Included with this unit in map-
ping are areas of Rock land; Sandall cobbly silt loam, 10
to 30 percent slopes; Gemson silty clay loam, 10 to 20
percent slopes; and Snowville gravelly silt loam, 6 to 20
percent slopes. These included areas make up about 20
percent of the total acreage.

This complex is mainly on south- and west-facing slopes.
The Middle soil is on slightly concave side slopes. Its
plant cover is mostly sagebrush and bluebunch wheat-
grass, but there is some yellowbrush, bitterbrush, jupnier,
and annual weeds and grass. Rock outcrop is mainly on
ridgetops and knobs that are close enough together to
hinder the movement of grazing animals. It also occurs
in random areas throughout the complex. No usable
vegetation grows on Rock outcrop.

he profile of the Middle soil in this complex is similar
to that described as representative for the Middle series.
This soil formed in residuum and colluvium derived from
basalt; the surface layer is cobbly loam, and the subsoil

is gravelly heavy silt loam or gravelly silty clay loam. In
the subsoil, value is 6 or 7 when the soil is dry and ranges
from 3 to 5 when it is moist, and a few thin clay films are
on ped faces in some places. Rock outcrop in this complex
is mainly basalt. Runoff is medium, and the hazard of
erosion is slight for this complex.

This complex is used for range and wildlife habitat.
Capability unit VIe-U, nonirrigated; Upland Loam range
site.

Middle-Rock outerop complex, 30 to 60 percent slopes
(MKG).—This mapping unit is on the mountains in the
northern part of Hansel Valley. It consists of about 50
percent Middle cobbly loam, 30 to 60 percent slopes, and
about 30 percent Rock outcrop. Included with this unit
in mapping are areas of Rock land; Sandall cobbly silt
loam, 30 to 70 percent slopes; and Gemson silty clay loam,
10 to 20 percent slopes. These included areas make up
about 20 percent of the total acreage.

This complex is mainly on south- and west-facing
slopes. The Middle soil has slightly concave slopes. Its
plant cover is mostly sagebrush and bluebrunch wheat-
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grass, but there is some yellowbrush, bitterbrush, juniper
and annual weeds and grasses. Rock outcrop is mainly
on ridfetops and knobs that are close enough together
to hinder the moverment of grazing animals. It also is in
random areas throughout the complex. No usable vegeta-
tion grows on Rock outcrop,

The profile of the Middle soil in this complex is similar
to that described as representative for the Middle series.
The soil formed in residuum and colluvium derived from
basalt. The surface layer is cobbly loam, and the subsoil
is gravelly heavy silt loam or gravelly or cobbly clay loam.
In the subsoil, value is 6 or 7 when the soil is dry a,ndy ranges
from 3 to 5 when it is moist. A few thin clay films are on
ped faces in some places. Rock outcrop in this complex is
mostly basalt.

This complex is used for range and wildlife habitat.
Capability unit VIIe-U, nonirrigated; Upland Loam
range site.

Millville Series

The Millville series consists of moderately well drained
soils. These soils are on alluvial fans along the base of the
Wellsville Mountains. They formed in alluvium derived
mainly from dolomitic limestone. Slopes range from 0 to
4 percent. The vegetation in noncultivated areas is big
sagebrush, bluebunch wheatgrass, bluegrass, buckwheat,
annual grasses, and weeds. Mean annual air temperature
ranges Irom 48° to 50° F. Average annual precipitation
ranges from 14 to 16 inches, and the frost-free period is
140 to 160 days. Elevations range from 4,240 to 4,400
feet.

In a representative profile, the surface layer is grayish-
brown silt loam about 12 inches thick. The underlying
layers, extendm% to & depth of 60 inches, are light
brownish-ﬁ;ray, ight-gray, and pale-brown silt loam.
These soils are strongly alkaline throughout and are
strongly calcareous or very strongly calcareous.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 10 to 12
inches to a depth of 5 feet. Roots penetrate to a depth
of 60 inches. )

Millville soils are used for irrigated crops.

Representative profile of Millville silt loam, 0 to 2
percent slopes, in a cultivated field, 1,700 feet north of
the south quarter corner of section 15, T. 10 N., R. 2 W,
2 miles southeast of Honeyville:

Ap—0 to 9 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown - (10YR 3/2) when moist; weak,
medium and coarse, subangular blocky structure that
parts to weak, fine, granular; hard, friable, slightly
sticky and slightly plastic; few fine roots; strongly cal-
careous; strongly alkaline (pH 8.6); abrupt, smooth
boundary.

Al1—9 to 12 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few fine roots;
strongly calcareous; strongly alkaline (pH 8.8);
clear, smooth boundary.

C1—12 to 17 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few fine roots; few
fine and very fine ]gores ; very strongly calcareous;
strongly alkaline (pH 9.0); clear, wavy boundary.

C2—17 to 24 inches, light-gray (10YR 7/2) silt loam, dark
grayish brown (10YR 4/2) when moist; massive;
hard, friable, slightly sticky and slightly plastic;
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few fine roots; common fine and very fine pores;
very strongly calcareous; strongly alkaline (pH 8.8);
clear, wavy boundary.

C3—24 to 41 inches, light-gray (10YR 7/2) silt loam, brown
(10YR 5/3) when moist; massive; very hard, friable,
slightly sticky and slightly plastic; many fine and
very fine pores; very strongly calcareous; strongly
alkaline (p 9.03; gradual, wavy boundary.

C4—41 to 53 inches, light-gray (10YR 7/2) silt loam, grayish
brown (2.5Y 5/2) when moist; few, fine, faint,
yellowish-brown (10YR 5/4) mottles; massive; hard,
friable, slightly sticky and slightly plastic; many fine
and very fine pores; very strongly calcareous; strongly
alkaline (pH 9.0); gradual, wavy boundary.

C5—53 to 60 inches, very pale brown (10YR 7/3¥ silt loam,
brown (10YR 5/3) when moist; few, fine, faint,
yellowish-brown (10YR 5/4) mottles; massive; hard,
friable, slightly sticky and slightly plastic; many
fine and very fine Igoress ; very strongly calcareous;
strongly alkaline (pH 9.0).

Between depths of 10 and 40 inches, the texture averages silt
loam and the calecium carbonate equivalent ranges from 40 to
55 percent. The soils are usually moist, but they are dry in all
parts between depths of 4 and 12 inches for more than 60
consecutive days in summer unless they are irrigated. In
places there is a fluctuating water table at depths between 30
and 50 inches.

The Al horizon is moderately alkaline or strongly alkaline
and moderately or strongly calcareous. Thickness of the Al
horizon ranges from 12 to 18 inches. In the C horizon, hue is
10YR or 2.5Y; value ranges from 6 to 8 when the soils are dry
and from 4 to 6 when they are moist; and chroma is 2 or 3.
Reaction is moderately alkaline or strongly alkaline.

Millville silt loam, 0 to 2 percent slopes (MI|A).—This
soil is on west-facing slopes on alluvial fans. Slopes are
medium in length. A profile of this soil is the one de-
scribed as representative for the Millville series. Runoff is
slow, and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Millville silt loam, 2 to 4 percent slopes; Roshe Springs
silt loam; and Honeyville silty clay loam.

This soil is used for irrigated alfalfa, corn for silage,
sweet corn, small grains, tomatoes, sugar beets, and irri-
gated pasture. Capability unit I-1, irrigated; range site
not assigned.

Millville silt loam, 2 to 4 percent slopes (M|B).—This
soil is on west-facing slopes on alluvial fans. Slopes are
short to medium in length. Runoff is medium, and the
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Millville silt loam, 0 to 2 percent slopes; Millville silt
loam, moderately deep water table, 2 to 4 percent slopes;
Roshe Springs silt loam; and Honeyville silty clay loam..

This soil is used for irrigated alfalfa, corn for silage,
sweet corn, small grains, tomatoes, and sugar beets.
Capability unit ITe-1, irrigated; range site not assigned.

Millville silt loam, moderately deep water table, 2 to 4
percent slopes (MmB).—This soil i1s on alluvial fans.
The profile of this soil is similar to that described as
representative for the Millville series, but a fluctuating
water table or other characteristics associated with wet-
ness are between depths of 30 and 50 inches. Slopes are
short and slightly concave. Runoff is medium, and the
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Millville silt loam, 2 to 4 percent slopes; Roshe Springs
silt loam ; and Honeyville silty clay loam.

This Millville soil is used chiefly for irrigated alfalfa,
corn for silage, small grains, sugar beets, tomatoes, and
irrigated pasture. A small area is used for nonirrigated
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alfalfa and small grains. Capability unit ITw-2, irrigated;
range site not assigned.

Munk Series

The Munk series consists of well-drained soils. These
soils are on foothills and high lake terraces. They formed
in residuum and colluvium derived mainly from limestone,
conglomerate, and tufaceous sandstone. Slopes range from
6 to 20 percent. The vegetation in noncultivated areas is
bluebunch wheatgrass, big sagebrush, balsamroot, yellow-
brush, oregongrape, bitterbrush, and annual grasses. Mean
annual air temperature ranges from 45° to 48° F. Average
annual precipitation ranges from 14 to 18 inches, and the
frost-free period is 110 to 130 days. Elevations range
from 4,800 to 5,575 feet.

In a representative profile, the surface layer is grayish-
brown gravelly silt loam about 10 inches thick. The next
layer is grayish-brown gravelly heavy loam about 7 inches
thick. The underlying layer, between depths of 17 and
about 32 inches, 1s light-gray very gravelly sandy clay
loam that is underlain by fractured limestone bedrock.
The surface layer is moderately alkaline or strongly
alkaline and moderately calcareous. The substratum is
stronglfr alkaline and strongly calcareous. A layer of
strong lime accumulation is at & depth of about 17 inches.
) Permeability is moderate, and the intake rate of water
is rapid. Available water holding capacity is 2 to 4 inches
to bedrock. The water-supplying capacity is 7.5 to 8.5
gl(gles kbefore moisture is depleted. Roots penetrate to

edrock.

These soils are used for nonirrigated crops, range, and
wildlife habitat.

Representative profile of Munk gravelly silt loam, 10
to 20 percent slopes, in an area of Parleys-Munk complex,
10 to 20 percent slopes, in nonirrigated cropland, 1,300 feet
east and 1,200 feet north of the southwest corner of sec-
tion 27, T. 14 N., R. 6 W, in the northern part of Hansel
Valley:

Ap—0 to 6 inches, grayish-brown (10YR 5/2) gravelly silt
loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; soft, friable,
slightly sticky and slightly plastic; common fine and
very fine roots; 25 percent gravel and cobblestones;
moderately calcareous, lime is disseminated; moder-
ately alkaline (pH 8.4); clear, smooth boundary.

Al—6 to 10 inches, grayish-brown (10YR 5/2) gravelly silt

loam, very dark grayish brown (10YR 3/2) when

moist; weak, fine and medium, subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; common fine and very fine roots;

30 percent gravel and cobblestones; moderately cal-

careous, lime is disseminated; strongly alkaline (pH

8.6) ; clear, wavy boundary.

to 17 inches, grayish-brown (10YR 5/2) gravelly

heavy loam, dark grayish brown (10YR 4/2) when

moist; weak, medium, subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; few fine and very fine roots; few very fine
pores; 35 percent gravel and cobblestones; strongly
calcareous, lime is disseminated; strongly alkaline

(pH 8.6); clear, wavy boundary.

Cca—17 to 32 inches, light-gray (10YR_7/2) very gravelly
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 and very
fine pores; 60 percent gravel and cobblestones; strongly
calcareous, lime is disseminated; strongly alkaline (pH
8.8); gradual, wavy boundary.

R—32 inches, fractured limestone bedrock.

AC—10
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Depth to the horizon of carbonate accumulation is about
17 inches. Texture between depths of 10 and 40 inches aver-
ages very gravelly light loam. Depth to bedrock ranges from
30 to 40 inches. Coarse fragments are mainly angular limestone
and tufaceous sandstone of gravel and cobblestone size. The
content of coarse fragments ranges from 20 to 50 percent in
the Al horizon and from 40 to 80 percent in the Ceca horizon.
The soils are usually moist but are dry in all parts between
depths of 8 and 24 inches for more than 60 consecutive days
in summer,

In the Al horizon, value is 4 or 5 when the soils are dry.
This horizon is gravelly silt loam or gravelly loam and ranges
from 7 to 12 inches in thickness. It is moderately alkaline to
strongly alkaline and slightly calcareous to strongly calcareous.

In the Cca horizon, value is 6 or 7 when the soils are dry and
ranges from 4 to 6 when they are moist; chroma ranges from
2 to 4. Texture is very gravelly sandy clay loam or very gravelly
sandy loam. In places the Cca horizon is weakly cemented.

Munk gravelly silt loam, 10 to 20 percent slopes
(MuE).—This soil is on south- and west-facing foothills
and high Jake terraces. Slopes are slightly convex. Runoff
is rapid, and the hazard of erosion is high. Moderate sheet
and rill erosion is common, and a few shallow gullies have
been formed. o )

Included with this soil in mapping are small areas of
Forsgren silt loam, 10 to 20 percent slopes, and Pomat
silt loam, 10 to 30 percent slopes. )

This Munk soil is used for nonirrigated small grains.
It is also used for range and wildlife habitat. Capability
unit VIs-U, nonirrigated; Upland Stony Loam range
site.

Obray Series

The Obray series consists of well-drained soils. These
soils are on alluvial fans and in mountain valleys east
and south of Mantua. They formed in fine-textured al-
Juvium and colluvium derived from sandstone, quartzite,
and limestone. Slopes range from 10 to 25 percent. Vegeta-
tion consists of slender wheatgrass, mountain brome,
bluegrass, mulesear dock, and low sagebrush. Mean annual
air temperature ranges from 41° to 43° F. Average annual

recipitation ranges from 18 to 25 inches, and the frost-
ﬁ'ee period is 80 to 100 days. Elevations range from 6,000
to 6,800 feet.

In a representative profile, the surface layer is grayish-
brown clay loam and clay about 37 inches thick. The
underlying Jayers are brown and pale-brown clay that
extend to a depth of 60 inches. The soils are slightly acid
or neutral throughout.

Permeability is very slow, and the rate of water intake
is slow. Available water holding capacity is 11 to 13 inches
to a depth of 5 feet. The water-supplying capacity 1s
about 14 to 21 inches for plant growth before moisture is de-
pleted. Roots easily penetrate to a depth of 60 inches.

Obray soils are used for range, wildlife habitat, and
water supply.

Representative profile of Obray clay, 10 to 25 percent
slopes, in range, 1,520 feet west and 560 feet south of the
east quarter corner of section 25, T. 9 N.,, R. 1 W.,,
Clay Valley east of Mantua:

A11—0 to 2 inches, grayish-brown (10YR 5/2) clay loam, very
dark brown (10YR 2/2) when moist; weak, medium
and fine, subangular blocky structure; hard, firm
slightly sticky and slightly plastic; common fine an
very fine roots; one-half inch of weak, medium,
granular structure under clumps of grass; slightly acid;
abrupt, smooth boundary.
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A12—2 to 22 inches, grayish-brown (10YR 5/2) clay, very
dark grayish brown (10YR 3/2) when moist; weak,
medium and coarse, prismatic structure that parts to
strong, medium and coarse, subangular blocky;
extremely hard, very firm, very sticky and very
plastic; common fine and very fine roots in upper part
of horizon decreasing to few very fine roots in the
lower part; few very fine pores; common slickensides;
black organic stains on vertical faces of peds; many
manganese shot (less than 1 millimeter in diameter);
slightly acid (pH 6.4); gradual, wavy boundary.

A1&C1—22 to 37 inches, the Al part is grayish-brown (10YR
5/2) clay, dark brown (7.5YR 3/2) when moist;
the C1 part is yellowish-brown (10YR 5/4) clay,
brown (7.5YR 4/4) when moist; both the Al and C1
parts have weak, medium and coarse, prismatic
structure that parts to strong, coarse, subangular
blocky; extremely hard, very firm, very sticky and
very plastic; few very fine roots; few very fine pores;
many slickensides; many manganese shot (less than 1
millimeter in diameter); neutral (pH 6.6); gradual,
irregular boundary. -

C2—37 to 46 inches, brown (10YR 5/3) clay, brown (7.5YR

’ 4/3) when moist; massive; extremely hard, very
firm, very sticky and very plastic; few very fine pores;
common slickensides; many manganese shot (less
than 1 millimeter in diameter) ; slightly acid (pH 6.2);
diffuse, wavy boundary.

C3—46 to 60 inches, pale-brown (10YR 6/3) clay, brown
(10YR 4/3) when moist; massive; extremefy hard,
very firm, very sticky and very plastic; few slicken-
sides; many manganese shot (less than 1 millimeter
in diameter) ; slightly acid (pH 6.2).

In the foregoing profile, slickensides are on both vertical and
horizontal faces but are strongest on faces at an angle of 10 to
30 degrees from horizontal.

Cracks in these soils range from % to 1 inch in width and
extend to a depth of more than 40 inches. The surface has a
gilgai microrelief that amounts to about 6 inches difference in
elevation. The soils are dry in all parts between depths of 4 and
12 inches for more than 60 consecutive days in summer.

In the Al horizon, value is 2 or 3 when the soils are moist.
Texture is clay loam or silty clay loam in the top 2 inches, and
structure is fine platy or fine to medium subangular blocky.
Slickensides are common in the bottom part of the Al horizon.

In the C horizon, hue is 10YR or 7.5YR; value is 5 or 6
when the soils are dry; and chroma is 2 or 3. Structure is weak
to strong, medium to coarse, subangular blocky, or the soil is
massive. Slickensides range from few to many. Reaction is
slightly acid or neutral.

Obray clay, 10 to 25 percent slopes (OBE).—This soil
is in mountain valleys and on alluvial fans. Slopes are
slightly convex and short to medium in length. Runoff is
rapid, and the hazard of erosion is high. Sheet erosion is
common, and a few shallow gullies have been formed.

Included with this soil in mapping are areas of Goring
clay loam, 10 to 25 percent slopes, and Yeates Hollow
cobbly clay loam, 20 to 30 percent slopes. One area of
Obray clay in the north end of Devils Gate Valley has a
browner surface layer than is allowed for the Obray series.
This area represents about one-third of the total acreage
of this soil.

This soil is used mainly for range but is also used for
wildlife habitat and water supply. Capability unit VIe-M,
nonirrigated; Mountain Clay range site.

Palisade Series

The Palisade series consists of well-drained soils on lake
terraces. These soils formed in strongly calareous, mixed
lake sediments derived dominantly from limestone and
sandstone. Slopes range from 1 to 10 percent. Vegetation
consists of big sagebrush, cheatgrass, annual mustard,
Russian-thistle, and some greasewood. Mean annual air

temperature ranges from 48° to 52° F. Average annual
precipitation ranges from 8 to 11 inches, and the frost-free
period is 90 to 130 days. Elevations range from 4,300 to
4,840 feet,.

In a representative profile, the surface layer is pale-
brown silt Joam about 6 inches thick. The subsoil is very
pale brown silt loam about 6 inches thick. The substratum
1s very pale brown silt loam and light-gray Joam between
depths of 12 and 30 inches, and it 1s pale-brown very fine
sandy loam that extends to a depth of 60 inches or more.
These soils are moderately alkaline or strongly alkaline to
a depth of 19 inches and very strongly alkaline between
depths of 19 and 60 inches. They are moderately cal-
careous to strongly calcareous. '

Permeability is moderate, and the rate of water intake
is moderate. Generally, the available water holding capac-
ity is 8 to 9 inches to a depth of 5 feet. In some places,
however, the soils contain enough salts below a depth of
20 inches to reduce the water available for plants to
about 4 to 8 inches. In these places the water-supplying
capacity is 6 to 8 inches before moisture is depleted. Most
roots are in the top 24 inches of soil, but roots may pene-
trate to a depth of 60 inches.

These soils are used mainly for range. Very small areas
are used for irrigated crops, and there is limited use by
wildlife.

Representative profile of Palisade silt loam, 1 to 6 per-
cent slopes, in range, 400 feet north and 700 feet east of
the south quarter corner of section 11, T. 9 N.,, R. 7 W,
about 7 miles southwest of Golden Spike Monument:

Al—O0 to 6 inches, pale-brown (10YR 6/3) silt loam, dark
grayish brown (10YR 4/2) when moist; weak, thin,
platy structure; slightly hard, friable, slightly sticky
and slightly plastic; common very fine roots; many
fine and common medium pores; moderately calcare-
ous, lime is disseminated; moderately alkaline (pH
8.4); clear, smooth boundary.

B2—6 to 12 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common very fine
roots; common very fine vesicular pores; moderately
calcareous, lime is disseminated; strongly alkaline
(pH 8.5); clear, smooth boundary. . .

Clca—12 to 19 inches, very pale brown (10YR 7/3) light silt
loam, brown (10YR 5/3) when moist; weak, medium
and coarse, subangular blocky structure; hard, friable,
glightly sticky and slightly plastic; few very fine
roots; many very fine vesicular pores; strongly cal-
careous, lime is disseminated; strongly alkaline (pH
8.7); gradual, wavy bounda.iy.

C2ca—19 to 30 inches, light-gray (10YR 7/2) light loam, brown
(10YR 5/3) when moist; weak, medium and coarse,
subangular blocky structure; very hard, friable, non-
sticky and nonplastic; few very fine roots; many very
fine vesicular pores; strongly calcareous, lime is dis-
seminated; very strongly alkaline (pH 9.4); gradual
wavy boundary.

C3—30 to 43 inches, pale-brown (10YR 6/3) very fine sandy
loam, brown (10YR 5/3) when moist; massive; soft,
friable, nonsticky and nonplastic; strongly calcareous,
lime is disseminated; very strongly alkaline (pH 9.1);
gradual, wavy boundary.

C4—43 to 60 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark brown (10YR 4/3) when moist; massive;
soft, friable, nonsticky and nonplastic; strongly cal-
((:a.rHeous2,) lime is disseminated; very strongly alkaline
pH 9.2).

The solum ranges from 10 to 19 inches in thickness. Between
depths of 10 and 40 inches, the texture averages light silt loam
and the content of clay ranges from 12 to 18 percent. Content
of fine gravel is as much as 10 percent throughout. The soils
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are usually dry in all parts between depths of 8 and 24 inches.
These soils generally are not affected by a harmful content of
salts and alkali, but in places they are slightly to strongly
affected by salt and alkali.

In the A1l horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma is 2 or 3. This horizon is
light silt loam or loam and ranges from 4 to 6 inches in thickness.
It is moderately alkaline to very strongly alkaline.

In the B2 horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma is 2 or 3. This horizon is
silt loam or loam and is 5 to 15 inches thick. It is strongly
alkaline or very strongly alkaline and moderately calcareous
or strongly calcareous.

In the (g horizon, hue ranges from 10YR to 5Y; value ranges
from 5 to 8 when the soils are dry and is 4 or 5 when they are

moist; and chroma ranges from 2 to 4. Texture is very fine.

sandy loam, light loam, or light silt loam. In places, gravel is at
a depth below 36 inches, but the content does not exceed
30 percent. Reaction is strongly alkaline or very strongly
alkaline.

Palisade silt loam, 1 to 6 percent slopes (PAB).—This
soil is on lake terraces. Slopes are long and slightly convex.
A profile of this soil is the one described as representative
for the Palisade series. Runoff is slow, and the hazard of
erosion is slight.

Included with this soil in mapping are small areas of
Bram silt loam; Thiokol silt loam, %ow rainfall, 1 to 3
¥ercent slopes; and Sanpete gravelly silt loam, high rain-

all, 1 to 6 percent slopes. .

This soil 1s used chiefly for range and wildlife. Limited
areas are used for irrigated small grains, alfalfa, corn for
silage, and irrigated pasture. The small acreage of irri-
gated crops is in an area where the frost-free period does
not exceed 100 days. Capability unit ITle-3, irrigated;
capability unit VIIe-S, nonirrigated; Semidesert %doam
range site.

Palisade silt loam, 6 to 10 percent slopes (PAD).—
This soil is on lake terraces. Slopes are slightly convex
and medium in length. Runoff is medium, and the hazard
of erosion is moderate. There are a few moderately deep
gullies, and rill erosion is prominent in places.

Included with this soil in mapping are small areas of
Palisade silt loam, 1 to 6 percent slopes; Sanpete gravelly
silt loam, high rainfall, 6 to 10 percent slopes; and Stingal
loam, 6 to 10 percent slopes.

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

Parleys Series

The Parleys series consists of well drained and moder-
ately well drained soils. These soils are on broad lake
terraces, foothills, and alluvial fans. They formed in
mixed lake sediments and alluvium derived mainly from
sandstone, limestone, and quartzite. Slopes range from 0
to 20 percent. The vegetation in noncultivated areas is
bluebunch wheatgrass, western wheatgrass, big sage-
brush, yellowbrush, phlox, balsamroot, and annual
grasses. Mean annual air temperature ranges from 45°
to 51° F. Average annual precipitation ranges from 14 to
18 inches, and the frost-free period is 110 to 160 days.
Elevations range from 4,220 to 5,575 feet.

In a representative profile, the surface layer is grayish-
brown silt loam about 11 inches thick. The subsoil is brown
and pale-brown silty clay loam about 36 inches thick. The
substratum is pale-brown loam that extends to a depth of
60 inches. The surface layer and subsoil are mildly
alkaline and moderately alkaline. The substratum is
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moderately alkaline to strongly alkaline and moderately
calcareous. A layer of strong lime accumulation is at a
depth of about 34 inches.

ermeability is moderately slow, and the rate of water
intake is slow to moderate. Available water holding
capacity is 10 to 12 inches to a depth of 5 feet. The water-
supplying capacity is 11 to 13 inches before moisture is
depleted. Roots penetrate to a depth of 60 inches or more.

These soils are used for nonirrigated and irrigated crops.
They are also used for wildlife habitat and urban
development.

Representative profile of Parleys silt loam, 1 to 6
percent slopes, in a cultivated area, 200 feet south and
1,500 feet west of the east quarter corner of section 33,
T. 14 N, R. 5 W., in northern Blue Creek valley:

Ap—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very
dark brown (10YR 2/2) when moist; weak, fine,
granular structure; soft, very friable, nonsticky and
slightly plastic; few fine roots; few fine pores; mildly
alkaline (pH 7.6); clear, smooth boundary.

A1—6 to 11 inches, grayish-brown (10YR 5/2) silt loam, very
dark brown (10YR 2/2) when moist; weak, fine and
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few fine
roots: common fine pores; mildly alkaline (pH 7.4);
abrupt, smooth boundary.

B21t—11 to 19 inches, brown (10YR 5/3) silty clay loam,
dark brown (10YR 3/3) when moist; weak, medium
prismatic structure that parts to moderate, fine an
medium, subangular blocky; very hard, firm, sticky
and plastic; few fine roots; few fine pores; common
thin clay films on ped faces; mildly alkaline (pH 7.6);
gradual, wavy boundary.

B22t—19 to 34 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10YR 4/3) when moist; weak, medium,
prismatic structure that parts to moderate, fine and
medium, subangular blocky; very hard, firm, sticky
and plastic; few fine roots; few fine pores; many
moderately thick clay films on ped faces; moderately
alkaline (pH 8.0); gradual, wavy boundary.

B3ca—34 to 47 inches, pale-brown (10YR 6/3) light silty
clay loam, dark yellowish brown (10YR 4/4) when
moist; weak, medium, subangular blocky structure;
hard, firm, sticky and plastic; few very fine roots; few
fine pores; few thin clay films on ped faces; moder-
ately calcareous, lime is in veins; moderately alkaline
(pH 8.4); paste; gradual, wavy boundary.

Cca—47 to 60 inches, pale-brown (10YR 6/3) heavy loam,
brown (7.5YR 4/3) when moist; massive; hard,
friable, slightly sticky and slightly plastic; few fine
pores; moderately calcareous, lime is disseminated;
strongly alkaline (pH 8.6).

Depth to the horizon of carbonate accumulation ranges from
18 to 36 inches. In places, some gravel is on the surface and
throughout the profile. The soils are usually moist, but they
are dry in all parts between depths of 4 and 12 inches for more
than 60 consecutive days in summer unless they are irrigated.
Depth to the water table ranges from 46 inches to 60 inches or
more. In places, distinct mottles are at a depth below 42 inches.

In the Al horizon, value is 4 to 5 when the soils are dry and 2
or 3 when they are moist; chroma is 2 to 3. This horizon is silt
loam, loam, or light silty clay loam and ranges from 7 to 14
inches in thickness. It is mildiy alkaline or moderately alkaline
and generally is noncaleareous, but it may be slightly calcare-
ous where the soil is irrigated.

In the B2t horizon, hue is 10YR and 7.5YR; value ranges
from 4 to 6 when the soils are dry and from 3 to 5 when they
are moist; and chroma ranges from 2 to 4. Texture is silty clay
loam or light silty clay loam and the content of clay ranges
from 28 to 35 percent. Structure is weak or moderate, prismatic
or blocky. Clay films are few to continuous and thin to moder-
ately thick on ped faces. Reaction is mildly alkaline to strongly
alkaline. The B3ca horizon generally begins just below the B2t
horizon.

In the Cea horizon, hue ranges from 7.5YR to 2.5Y; value
ranges from 6 to 8 when the soils are dry; and chroma ranges
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from 2 to 4. Texture is mainly silty clay loam, silt loam, or
loam, but in places the horizon is stratified and has layers of
very fine sandy loam % to % inch thick.

Parleys loam, 0 to 3 percent slopes (PbA).—This soil
is on broad, low and intermediate lake terraces and alluvial
fans in Bear River valley south of Garland and the bench-
lands south of Brigham City. Runoff is slow, and the
hazard of erosion is slight. This soil is well drained. Average
annual precipitation 1s 14 to 18 inches, and the frost-free
period is 140 to 160 days.

Included with this soil in mapping are small areas of

Fielding silt loam, warm; Honeyville silty clay loam;

Kilburn gravelly sandy loam, 3 to 6 percent slopes; and
Timpanogos loam, 0 to 3 percent slopes. Also included
are small areas of well drained to moderately well drained
soils that have a subsoil of silty clay loam and slopes of
3 to 6 percent.

This Parleys soil is used for irrigated small grains,
sugar beets, alfalfa, tomatoes, corn for silage, irrigated
pasture, and orchards of apples, apricots, cherries, and
Peaches. It is also used for urban development and wild-
ife habitat. Capability unit I-1, irrigated; range site not
assigned.

Parleys loam, cool, 0 to 3 percent slopes (Pd A).—This
soil is on broad, low lake terraces and alluvial fans ad-
jacent to the valley floor in the Bear River valley area
north of Garland. Runoff is slow, and the hazard of
erosion is slight. This soil is moderately well drained.
Average annual precipitation is 14 to 16 inches, and the
frost-free period is 120 to 140 days.

Included with this soil in mapping are small areas of
Fielding silt loam ; Kearns silt loam, 1 to 3 percent slopes;
and Timpanogos loam, cool, 0 to 3 percent slopes.

This soil is used for irrigated sugar beets, corn for silage,
alfalfa, small grains, and pasture. Capability unit Ile-2,
irrigated ; range site not assigned. _

Parleys silt loam, 0 to 1 percent slopes (PeA).—This
soil is on broad lake terraces. Runoff is slow, and the haz-
ard of erosion is slight. This soil is well drained. Average
annual precipitation is 14 to 16 inches, and the frost-free
period is 120 to 130 days.

Included with this soil in mapping are small areas of
Kearns silt loam, 1 to 3 percent slopes, and Parleys silt
loam, 1 to 6 percent slopes.

This soil is used for nonirrigated small grains and for
wildlife habitat. Capability unit IITc-U, nonirrigated;
range site not assigned.

Parleys silt loam, 1 to 6 percent slopes (PeB).—This
soil is on broad lake terraces, uplands, and alluvial fans.
A profile of this soil is the one described as representative
for the Parleys series. Runoff is medium, and the hazard
of erosion is moderate. This soil is well drained. Average
annual precipitation is 15 to 18 inches, and the frost-free
period is 110 to 130 days. '

Included with this soil in mapping are small areas of
DeJarnet gravelly silt loam, 1 to 6 percent slopes; Hen-
dricks silt loam, 1 to 6 percent slopes; Kearns silt loam,
3 to 6 percent slopes; and Timpanogos silt loam, 1 to 6
percent slopes.

This soil is used for nonirrigated small grains. It is also
used for wildlife habitat. Capability unit ITIe-U, non-
irrigated ; range site not assigned.

Parleys silt loam, 6 to 10 percent slopes (PeD).—This
soil is on lake terraces, uplands, and alluvial fans. Slopes
are slightly convex and medium in length. Runoff is
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medium, and the hazard of erosion is moderate. This soil
is well drained. Average annual precipitation is 15 to 18
inches, and the frost-free period is 110 to 130 days.

Included with this soil in mapping are small areas of
Hendricks silt loam, 6 to 10 percent slopes; Sterling
gravelly loam, 6 to 20 percent slopes; and Timpanogos
silt loam, 6 to 10 percent slopes.

This soil is used for nonirrigated small grains. It is also
used for wildlife habitat. Capability unit IIIe-U, non-
irrigated ; Upland Loam range site.

Parleys silt loam, 10 to 20 percent slopes (PeE).—This
soil is on high lake terraces, uplands, and alluvial fans.
Slopes are short to medium in length and slightly convex.
Runoff is rapid, and the hazard of erosion is high. Sheet
and rill erosion is moderate, and shallow gullies are com-
mon. This soil is well drained. Average annual precipi-
tation is 15 to 18 inches, and the frost-free period is 110
to 130 days. _

Included with this soil in mapping are small areas of
Forsgren silt loam, 10 to 20 percent slopes; Hendricks
silt loam, 10 to 20 percent slopes; and Munk gravelly silt
loam, 10 to 20 percent slopes.

This soil is used for nonirrigated small grains and for
wildlife habitat. Capability unit IVe-U, nonirrigated;
Upland Loam range site. .

Parleys silty clay loam, 0 to 3 percent slopes (PlA).—
This soil is on west-facing slopes on low lake terraces west
of Willard. Slopes are medium in length and most
commonly are less than 1 percent. The profile of this soil
is similar to that described as representative for the
Parleys series, but it is finer textured throughout. Runoff
is slow, and the hazard of erosion is slight. This soil is
well drained. Average annual precipitation is 14 to 17
inches, and the frost-free period is 140 to 160 days.

Included with this soil in mapping are small areas of
Parleys loam, 0 to 3 percent slopes. '

This soil is used chiefly for irrigated small grains, alfalfa,
sugar beets, corn for silage, and irrigated pasture. A small
area is used for nonirrigated small grains. Capability
unit I-1, irrigated; range site not assigned.

Parleys-Munk complex, 6 to 10 percent slopes (PmD).—
This mapping unit is on uplands in the northern part of
Blue Creek valley and Hansel Valley. It consists of about
60 percent Parleys silt loam, 6 to 10 percent slopes, and
about 25 percent Munk gravelly silt loam, 6 to 10 percent
slopes. Included with these soils in mapping are areas of
Forsgren silt loam, 6 to 10 percent slopes; Hendricks silt
loam, 6 to 10 percent slopes; and Pomat silt loam, 6 to
10 percent slopes. These included soils make up about 15
percent of the total acreage.

The soils of this complex are intermin%led. The Parleys
soil is between the knolls and ridges. Its slopes are medium
in length and slightly concave. The Munk soil is on the
knolls and ridges. Its slopes are short and convex.

The profile of the Parleys soil in this complex is similar
to that described as representative for the series. This
Parleys soil is well drained. The profile of the Munk soil
in this complex is similar to that described as representa-
tive for the Munk series, but it has not been affected by
moderate sheet and rill erosion. Runoff is medium on
these soils, and the hazard of erosion is moderate.

The soils of this complex are used for nonirrigated

small grains and for wildlife habitat. Capability unit
I1Te-U, nonirrigated; range site not assigned.
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Parleys-Munk complex, 10 to 20 percent slopes
(PmE).—This mapping unit is on uplands in the northern
part of Blue Creek valley and Hansel Valley. It consists of
about 60 percent Parleys silt loam, 10 to 20 percent slopes,
and 25 percent Munk gravelly silt loam, 10 to 20 percent
slopes. Included with these soils in mapping are areas of
Forsgren silt loam, 10 to 20 percent slopes, and Pomat
silt loam, 10 to 30 percent slopes. These included soils
make up about 15 percent of the total acreage.

Soils of this complex are closely intermingled. The
Parleys soil is on north- and east-facing uplands. Its
slopes are short to medium in length and are slightly
concave. The Munk soil is on knolls and ridges. Its slopes
are COnvex.,

The profile of the Parleys soil in this complex is similar
to that described as representative for the series. This
Parleys soil is well drained. A profile of the Munk soil in
this complex is the one described as representative for
the Munk series. Runoff is rapid on these soils, and the
hazard of erosion is high. Sheet and rill erosion is moderate,
and a few shallow gullies have been formed.

The soils of this complex are used for nonirrigated
small grains, range, and wildlife habitat. Capability unit
IVe-U, nonirrigated; Upland loam range site.

Parleys-Pomat silt loams, 6 to 10 percent slopes
(PnD).—This complex is on intermediate and high lake
terraces and on uplands that are slightly above the highest
lake terraces. It consists of about 50 percent Parleys silt
loam, 6 to 10 percent slopes, and 35 percent Pomat silt
loam, 6 to 10 percent slopes. Included with these soils in
mapping are areas of Kearns silt loam, 6 to 10 percent
slopes; Hendricks silt loam, 6 to 10 percent slopes; and
Sterling gravelly loam, 6 to 20 percent slopes. These
included soils make up about 15 percent of the total
acreage.

The Parleys soil is in flat or slightly concave areas. The
Pomat soil is on convex knolls and ridges and escarpments
of terraces.

_ Runoff is medium on these soils. The hazard of erosion
is slight to moderate on the Parleys soil and is moderate
on the Pomat soil.

The soils of this complex are used for nonirrigated small
grains and wildlife habitat. Capability unit IITe-T,
nonirrigated ; range site not assigned.

Pass Canyon Series

The Pass Canyon series consists of well-drained soils.
These soils are on mountain slopes at the southern end of
the Promontory Mountains. They formed in residuum
and colluvium derived from quartzite and sandstone.
Slopes range from 6 to 30 percent. Vegetation consists of
bluebunch wheatgrass, bluegrass, Indian ricegrass, big
sagebrush, and yellowbrush. Mean annusl air temperature
ranges from 48° to 50° F. Average annual precipitation
ranges from 12 to 15 inches, and the frost-free period is
105 to 120 days. Elevations range from 4,300 to 5,240 feet.

In a representative profile, the surface layer is brown
loam and silt loam about 11 inches thick. The subsoil is
yellowish-brown cobbly light clay loam, about 9 inches
thick, that is underlain by quartzite bedrock at a depth of
20 inches. The soil is neutral throughout.

_ Permeability is moderate, and the rate of water intake
is moderately slow. Available water holding capacity is

2.5 to 3.5 inches to bedrock. The water-supplying capacity
is 6.5 to 8 inches before moisture is depleted. Roots
penetrate to bedrock.

These soils are used for range.

Representative profile of Pass Canyon loam, 6 to 30
percent slopes, in an area of Pass Canyon-Rock outcrop
complex, 6 to 30 percent slopes, in range, 600 feet east and
450 feet south of the west quarter corner of section 21,
T.6 N., R. 5 W.:

A11—O0 to 4 inches, brown (10YR 5/3) loam, dark brown (100YR
3/3) when moist; moderate, thick, platy structure
that parts to moderate, thin, platy; hard, friable,
slightly sticky and slightly plastic; many fine roots;
neutral (pH 6.8); clear, wavy boundary.

A12—4 to 11 inches, brown (10YR 5/3) heavy silty loam, dark
brown (10YR 3/3) when moist; strong, fine, granular
structure; slightly hard, very friable, sticky and
slightly plastic; common fine roots; neutral (pH 6.6);
clear, wavy boundary.
to 20 inches, yellowish-brown (10YR 5/4) cobbly
light clay loam, dark yellowish brown (10YR 4/4)
when moist; weak, coarse, subangular blocky structure
that parts to weak, fine, subangular blocky; slightly
hard, firm slightly sticky and plastic; common fine
roots; 30 percent cobblestones; thin continuous clay
films on ped faces; neutral (pH 6.8); abrupt, irregular
boundary.

R~—20 inches, fractured quartzite bedrock.

Depth to fractured quartzite bedrock ranges from 14 to 20
inches. The soils are usually moist but are dry in all parts
between depths of 4 and 12 inches for more than 60 consecutive
days in summer.

In the Al horizon, texture is loam, silt loam, or heavy silt
loam that is 0 to 15 percent gravel. Reaction is neutral or
mildly alkaline. This horizon ranges from 11 to 13 inches in
thickness. In the B2t horizon, value is 5 to 6 when the soils
are dry. Texture is cobbly light clay loam or cobbly light
silty clay loam, and reaction is neutral to mildly alkaline. The
B2t horizon ranges from 7 to 9 inches in thickness.

Pass Canyon-Rock outcrop complex, 6 to 30 percent
slopes (POE).—This mapping unit is on the southern end
of the Promontory Mountains. It consists of about 75
percent Pass Canyon loam, 6 to 30 percent slopes, and 20
percent Rock outcrop. Included with this unit in mapping
are areas of Hupp gravelly silt loam, 10 to 20 percent
slopes. These included areas make up about 5 percent of
the total acreage.

The Pass Canyon soil is on mountain slopes having all
exposures and is under a cover of bluebunch wheatgrass
and big sagebrush. A profile of this soil is the one described
as representative for the series. Mainly, slopes are slightly
convex and 6 to 15 percent. Runoff is medium, and the
hazard of erosion is moderate.

Rock outcrop is in small areas, 5 to 50 feet across,
throughout the mapping unit. The outcropping rock is
mainly quartzite.

This complex is used for range. Capability unit VIIs-U,
nonirrigated; Upland Shallow Loam range site.

B2t—11

Payson Series

The Payson series consists of somewhat poorly drained
soils that are affected by alkali. These soils are on low
lake terraces and lake plains. They formed in alluvium
and mixed lake sediments derived from limestone, sand-
stone, and quartzite. Slopes are 0 to 1 percent. The vege-
tation in noncultivated areas is greasewood, saltgrass,
annual mustard, cheatgrass, and annual weeds. Mean
annual air temperature ranges from 46° to 50° F. Average
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annual precipitation ranges from 12 to 16 inches, and the
frost-free period is 120 to 150 days. Elevations range
from 4,215 feet to 4,350 feet.

In a representative profile, the surface layer is light
brownish-gray and light-gray silt loam about 6 inches
thick. The subsoil is grayish-brown clay about 8 inches
thick. The substratum, which extends to a depth of 60
inches, is white clay loam and loam in the upper part and
light-gray silt loam and very pale brown silty clay loam
in the lower part. The surface layer is mildly alkaline and
noncalcareous. The subsoil and substratum are strongly
alkaline or very strongly alkaline and slightly calcareous to
strongly calcareous. A layer of strong lime accumulation
is at a depth of 14 inches.

Permeability is very slow in the subsoil but is moder-
ately slow in the substratum. The rate of water intake is
slow. Because of the salt content, the water available to
plants is only about 4 to 8 inches to a depth of 5 feet. If
the soils are reclaimed, however, the available water
holding capacity is 10 to 11 inches to that depth. Most
roots are in the upper 16 inches of soil, but roots of some
plants may penetrate to a depth of more than 60 inches.

Payson soils are used for range and irrigated crops.

Representative profile of Payson silt loam, 1,900 feet
south and 140 feet west of the north quarter corner of
section 21, T. 9 N., R. 2 W., about 2 miles west of Box
Elder High School near Brigham City:

A2p—0 to 5 inches, light brownish-gray (10YR 6/2) silt loam,
grayish brown (10YR 5/2) when moist; weak, medium,
platy structure that parts to weak, fine, granular;
soft, friable, nonsticky and nonplastic; few fine roots;
many fine vesicular pores; mildly alkaline (pH 7.5);
abrupt, smooth boundary.

A2—5 to 6 incfles, light-gray (10YR 7/2) silt loam, grayish
brown (10YR 5/2) when moist; weak, moderately
thin, platy structure; soft, friable, nonsticky and
nonplastic; few fine roots; common fine vesicular
pores; mildly alkaline (pH 7.5); abrupt, smooth
boundary.

B2t—~6 to 14 inches, grayish-brown (10YR 5/2) clay, very dark
grayish brown (2.5Y 3/2) when moist; strong, medium,
columnar structure that parts to strong, fine and
medium, subangular blocky; hard, extremely firm,
sticky and plastic; few fine roots; few fine interstitial
pores; continuous moderately thick clay films on ped
faces; ped faces are noncalcareous, interiors are
slightly calcareous; strongly alkaline (pH 8.9);
abrupt, wavy boundary.

Clca—14 to 17 inches, white (2.5Y 8/2) clay loam, light
yellowish brown (2.5Y 6/3) when moist; common,
medium, distinet, light olive-brown (2.5Y 5/6) mot-
tles; massive; very hard, firm, slightly sticky and
slightly plastic; stron%ly calcareous, lime is dis-
seminated; very strongly alkaline (pﬁ 9.7); abrupt,
smooth boundary.

C2—17 to 24 inches, white (2.5Y 8/2) loam, olive (5Y 5/3) when
moist; few, fine, distinct, light olive-brown (2.5Y 5/6)
mottles; massive; hard, firm, slightly sticky and
slightly plastic; strongly ecalcareous, lime 1is dis-
seminated; very strongly alkaline (pH 9.7); clear,
wavy boundary.

C3—24 to 32 inches, light-gray (10YR 7/2) silt loam, grayish
brown (2.5}Y 5/2) when moist; few, fine, faint, light
olive-brown (2.5Y 5/6) mottles; massive; slightly
hard, friable, nonsticky and nonplastic; strongly
calcareous, lime is disseminated; very strongly alkaline
(pH 9.6) ; gradual, wavy boundary.

C4—32 to 60 inches, very pale brown (10YR 7/3) silty clay
loam, grayish brown (2.5Y 5/2) when moist; stratified
with layers of very fine sandy loam % to ¥ inch thick;
common, fine, faint, light olive-brown (2.5Y 5/6)
mottles; massive; hard, firm, sticky and plastic;
strongly calcareous, lime is disseminated; very
strongly alkaline (pf{ 9.2).

Depth to the horizon of carbonate accumulation ranges from
11 to 16 inches. The soils are usually moist, but in most years
they are dry in all parts between depths of 4 and 12 inches for
more than 60 consecutive days in summer unless they are
irrigated. Depth to the water table ranges from 32 to 48 inches
unless the soils are drained. Distinct mottles are below a depth
of 14 inches and range from common to many and from fine to
medium. These soils are severely affected by alkali and
moderately affected by salts.

In the A2 horizon, value is 6 or 7 when the soils are dry and
ranges from 3 to 5 when they are moist. This horizon is silt loam
or loam and ranges from 4 to 7 inches in thickness. It is mildly
alkaline or moderately alkaline.

In the B2t horizon, hue is 10YR or 2.5Y; value ranges from
5 to 7 when the soils are dry and from 3 to 5 when they are
moist; and chroma is 2 or 3. This horizon is dominantly clay
but may be heavy silty clay loam or silty clay. Structure ranges
from medium to coarse and is columnar or prismatic. Clay
films range from moderately thick to thick ang from common
to continuous on ped faces. Reaction is moderately alkaline
to very strongly alkaline. Ped faces are mostly noncalcareous,
but interiors range from slightly calcareous to strongly
-calcareous,

In the C horizon, hue ranges from 10YR to 5Y; value ranges
from 6 to 8 when the soils are dry and is 5 or 6 when they are
moist; and chroma is 2 or 3. This horizon is silty clay loam,
clay loam, silt loam, or loam and in places is stratified with
thin layers of fine sandy loam. It is strongly alkaline or very
strongly alkaline and moderately calcareous to strongly
calcareous. : :

Payson silt loam (Pr).—This soil is on low lake terraces
and lake plains. Slopes are 0 to 1 percent. The surface is
uneven where the soil has not been leveled. Runoff is
slow, and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Airport silt loam; Lasil silt loam; Saltair silty clay loam;
and Playas. ,

This soil is used mainly for range, but a small area is
used for irrigated small grains and alfalfa. Improved
range is mostly in tall wheatgrass. Capability unit VIIw—
28, nonirrigated ; Alkali Bottom range site.

Peteetneet Series, Moderately Deep Variant

The Peteetneet series, moderately deep variant, consists
of very poorly drained soils. These soils are on lake plains
and in nearly level depressions on low lake terraces in an
area southwest of Tremonton. They formed in fibrous
peat and muck deposits and fine-textured mixed lake
sediments. Slopes range from 0 to 3 percent. Vegetation
consists of sedges, tules, wiregrass, rushes, and cattails.
Mean annual air temperature ranges from 47° to 51° F.
Average annual precipitation ranges from 13 to 15 inches,
and the frost-free period is 130 to 145 days. Elevations
range from 4,225 to 4,260 feet. :

In a representative profile, the surface layer is black
peat about 7 inches thick. The subsurface layer is very
dark grayish-brown and grayish-brown muck about 11
inches thick. The next layer extends to a depth of 60 inches
or more. It is grayish-brown silt loam in the 11[1)iper 6
inches and light greenish-gray, light-gray, and pink silty
clay in the lower part. The organic layers are neutral to
moderately alkaline and the mineral soil material is
moderately alkaline to strongly alkaline and slightly
calcareous to strongly calcareous. .

Permeability is moderate to a detpth of 24 inches but is
slow below that depth. The rate of water intake is mod-
erate. Available water holding capacity is 11 to 13 inches
to a depth of 5 feet. Roots can penetrate to a depth of

60 inches. _
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These soils are used for wildlife and range.

Representative profile of Peteetneet peat, moderatel
deep variant, in range, 1,775 feet east and 800 feet nort.
of the southwest corner of section 24, T. 11 N.,, R. 4 W,
about 5 miles southwest of Tremonton:

0al—O0 to 7 inches, black (5Y 2/1) peat, very dark brown
(I0YR 2/2) when moist; soft, friable, nonsticky and
nonplastic; neutral (pH 7.3) ; abrupt, wavy boundary.

0a2—7 to 13 inches, very éjark grayish-brown (10YR 3/2)
muck and a few root fibers, black (10YR 2/1) when
moist; slightly hard, friable, slightly sticky and slightly
plastic; moderately alkaline (pH 8.5); clear, irregular
boundary.

0a3—13 to 18 inches, grayish-brown (10YR 5/2) muck and a
few root fibers, black (10YR 2/1) when moist; slightly
hard, firm, slightly sticky and slightly plastic; slightly
calcareous; moderately alkaline (pH 8.4) ; clear, wavy
boundary.

Al1g—18 to 24 inches, grayish-brown (10YR 5/2) heavy silt
loam, black (100YR 2/1) when moist, ped faces gray
(2.5Y 5/1) when dry; weak, medium, prismatic
structure that parts to weak, medium, subangular
blocky; slightly hard, friable, sticky and slightly
plastic; moderately alkaline (pH 8.4); abrupt, wavy
boundary.

A12g—24 to 26 inches, grayish-brown (10YR 5/2) light silty
clay, very dark gray (10YR 3/1) when moist, ped
faces gray (5Y 5/1) when dry; weak, medium to fine,
prismatic structure; hard, firm, slightly sticky and
plastic; slightly calcareous; n oderately alkaline (pH
8.4) ; abrupt, irregular boundary.

Clcag—26 to 34 inches, light greenish-gray (5GY 7/1) silty
clay, light olive gr%?r (5Y 6/2) when moist, ped faces
greenish gray (GY 5/1) when dry; weak, coarse,
prismatic structure; extremely hard, very firm, very
sticky and very plastic; strongly calcareous, lime is
disseminated; strongly alkaline (pH 8.7); clear,
irregular boundary.

C2cag—34 to 54 inches, light-gray (5Y 7/1) silty clay, light
olive gray (5Y 6/2) when moist, ped faces greenish
gray gSGY 6/1) when moist; few, fine, prominent,
light olive-brown (2.5Y 5/6) mottles; massive; ex-
tremely hard, very firm, very sticky and very plastic;

. strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.7); clear, wavy boundary.

C3g—>54 to 66 inches, light-gray (5Y 7/1) silty clay, gray (5Y

1) when moist; many, medium and coarse, promi-
nent, light olive-brown (2.5Y 5/6) mottles; massive;
extremely hard, very firm, very sticky and plastic;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.6); gradual, wavy boundary.

to 74 inches, pink (7.5YR 7/4) silty clay, brown

(7.5YR 5/4) when moist; massive; extremeiy hard,

extremely firm, very sticky and plastic; strongly

((:allciage‘(l))us, lime is disseminated; moderately alkaline

pH 8.4)..

Depth of peat and muck over mineral soil ranges from 18
to 36 inches. Generally, the water table is at or near the surface
most of the time. In places, however, the overflow water is
diverted and the depth to the water table is mainly between
20 and 48 inches. :

The Oal horizon is dominantly coarse, fibrous, noncalcareous
peat that is neutral or mildly alkaline and ranges from 7 to
11 inches in thickness. The Oa2 and Qa3 horizons are mainly
muck with a few root fibers. They are noncalcareous to slightly
calcareous and mildly alkaline or moderately alkaline. Thick-
ness of the muck horizons ranges from 11 to 26 inches.

In the mineral soil material, hue ranges from 7.5YR to
5GY; value ranges from 5 to 7 when the soils are dry and from
2 to 6 when they are moist; and chroma is 1 or 2. Texture is
mainly silty clay but is silty clay loam or heavy silt loam in
parts. The C horizons are Yaminatcd lake sediments.

Peteetneet peat, moderately deep variant (Ps).—This
soil is on lake plains and nearly level depressions or low
lake terraces. Most of the acreage is in the Salt Creek
Waterfowl Management Area about 5 miles southwest of
Tremonton. Slopes most commonly are less than 1 percent

C4—66

73

but range from 0 to 3 percent. Runoff is very slow, and
the hazard of erosion is none.

Included with this soil in mapping are small areas of
Airport silt loam and Fresh water marsh.

This soil is used for waterfowl habitat and native
pasture. Capability unit VIIw-2, nonirrigated; Wet
Meadow range site. ‘

Picayune Series

The Picayune series consists of well-drained soils. These
soils are on south- and west-facing slopes east of Mantua.
They formed in colluvium derived from limestone. Slopes
range from 40 to 70 percent. Vegetation consists of blue-
bunch wheatgrass, slender wheatgrass, big sagebrush, and
annual grasses. Mean annual air temperature ranges from
43° to 45° F. Average annual precipitation ranges from 18
to 24 inches, and the frost-free period is 70 to 100 days.
Elevations range from 5,200 to 6,500 feet.

In a representative profile, the surface layer is dark
grayish-brown gravelly loam about 14 inches thick. The
subsoil is yellowish-brown gravelly loam about 13 inches
thick. The substratum, reaching to a depth of 60 inches or
more, is yellowish-brown gravelly loam in the upper part
and pale-brown very gravelly loam in the lower part. The
surface layer and subsoil are noncalcareous, and the sub-
stratum is strongly calcareous. The surface layer is mildly
alkaline, and the subsoil and substratum are moderately

alkaline. -

Permeability is moderate, and the rate of water intake
is rapid. Runoff is rapid; and the hazard of erosion is
high. Available water holding capacity is 12 to 15 inches
before moisture is depleted. Roots penetrate to a depth of
60 inches or more. :

These soils are used for range and wildlife habitat.

Representative profile of Picayune gravelly loam, 40 to
70 percent slopes, in an area of Agassiz-Picayune associ-
ation, very steep, in range, 300 feet west and 600 feet north
of the south quarter corner of section 35, T.9 N., R. 1 W,
southeast of Mantua:

A1—O0 to 14 inches, dark grayish-brown (10YR 4/2) gravelly
loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; slightly hard,
friable, slightly sticky and slightly plastic; common
fine and medium and few coarse roots; 25 percent
gravel; mildly alkaline (pH 7.8); gradual, wavy
boundary.

B2—14 to 27 inches, yellowish-brown (10YR 5/4) gravelly
loam, brown (I0YR 4/3) when moist; weak, medium,
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few fine roots; common
fine and very fine pores; 30 percent gravel; moderately
alkaline (pH 8.0); gradual, wavy boundary.

Clea—27 to 40 inches, yellowish-brown (10YR 5/4) gravelly
loam, brown (10YR 4/3) when moist; massive; hard,
friable, slightly sticky and slightly plastic; few fine
roots; common fine and very fine pores; 34 percent
gravel; strongly calcareous, lime is disseminated;
moderately alkaline (pH 8.2); diffuse, wavy boundary.

C2ca—40 to 60 inches, pale-brown (10YR 6/3) very gravelly
loam, brown (10YR 4/3) when moist; massive; very
hard, friable, slightly sticky and nonplastic; 60 percent
gravel; strongly calcarecus, lime is disseminated;
moderately alkaline (pH 8.4).

Depth to the horizon of carbonate accumulation ranges from
23 to 28 inches. Content of gravel ranges from 10 to 30 percent
in the Al horizon, 20 to 30 percent in the B2 horizon, and 20
to 80 percent in the Cea horizon. Between depths of 10 and 40
inches, the texture averages gravelly loam that is about 30
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percent gravel. The soils are usually moist but are dry in all
parts between depths of 4 and 12 inches for 60 to 90 consecutive
days in summer.

In the Al horizon, chroma is 2 or 3. Texture is mainly
gravelly loam but may be loam. Reaction is mildly alkaline or
moderately alkaline. In the B2 horizon, value is 4 or 5 when
the soils are dry and 3 or 4 when they are moist; chroma is
3 or 4. This horizon is mildly alkaline or moderately alkaline
and is nonealcareous or slightly calcareous. In the Cea horizon,
value is 5 or 6 when the soils are dry and 4 or 5 when they are
moist; chroma is 3 or 4. Texture is gravelly loam or very
gravelly loam. Reaction is moderately alkaline or strongly
alkaline.

In this survey area the Picayune soils are mapped only in an
association with the Agassiz soils. A description of this associ-
ation is given under the heading ‘‘ Agassiz Series.”

Placeritos Series

The Placeritos series consists of somewhat poorl
drained, stratified soils that are affected by salts and alkah.
These soils are on broad river flood plains south of Corinne.
They formed in mixed alluvium. Slopes range from 0 to 2
percent. Vegetation consists of saltgrass, alkali sacaton,
and annual weeds and annual grasses. Mean annual air
temperature ranges from 48° to 50° F. Average annual pre-
cipitation ranges from 12 to 14 inches, and the frost-free
period is 140 to 150 days. Elevations range from 4,220 to
4,240 feet.

In a representative profile, the surface layer is grayish-
brown silt loam over light brownish-gray silty clay fgam
about 16 inches thick. Layers below the surface layer are
stratified, gray silt loam, light-gray loam, light-gray very
fine sandy%gam, and pale-brown fine sandy loam and ex-
tend to a depth of 60 inches or more. These soils are mod-
erately or strongly calcareous throughout and are moder-
ately alkaline or strongly alkaline. '

Permeability is moderately slow, and the rate of water
intake is moderate. Because the salt content is high, the
water available to plants is only about 3 to 5 inches to a
depth of 5 feet. If the soils are reclaimed, however, the
available water holding capacity is 8 to 11 inches to that
depth. Depth of rooting is limited by the height of the
water table, but rooting may be as deep as 60 inches
where the soils are drained. -

Placeritos soils are used for range and wildlife habitat.

Representative profile of Placeritos silt loam, in range,
1,400 feet east and 1,250 feet north of the southwest
corner of section 19, T. 9 N., R. 2 W., 5 miles west of
Brigham City:

Ap—0 to 6 inches, grayish-brown (2.5Y 5/2) silt loam, dark
grayish brown (10YR 4/2) when moist; weak, medium
and coarse, angular blocky structure; very hard,
firm, slightiy sticky and slightly plastic; few very
fine, fine, and medium roots; common very fine

- tubular pores; strongly calcareous; moderately alka-
line (pH 8.4); abrupt, smooth boundary.

Al1—6 to 11 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, grayish brown (10YR 5/2) when moist;

moderate, medium and coarse, subangular blocky -

structure; very hard, firm, slightly sticky and plastic;
few very fine, fine, and medium roots, many very
fine tubular pores; strongly calcareous; strongly
alkaline (pH 8.6); clear, wavy boundary.
Al12—11 to 16 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, grayish brown (10YR 5/2) when moist;
weak, medium and coarse, prismatic structure that
parts to moderate, medium -and coarse, subangular
blocky; very hard, firm, sticky and plastic; few fine
and very fine roots; many very fine tubular pores;
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many snail shell fragments; moderately calcareous;
moderately alkaline (pH 8.4) ; abrupt, wavy boundary.

A1b—16 to 22 inches, gray (10YR 5/1) silt loam, black (10Y§
2/1) when moist; weak, medium and coarse, pris-
matic structure that parts to moderate, medium,
subangular blocky; very hard, friable, sligfltly sticky
and plastic; few fine and very fine roots; many very
fine tubular pores; many snail shell fragments;
moderately calcareous; strongly alkaline (pH 8.8);
gradual, irregular boundary.

C1—22 to 31 inches, light-gray (10YR 7/2) loam, dark grayish
brown (IO’YR 4/2) when moist; few, fine, distinct,
yellowish-brown (10YR 5/6) mottles; massive; hard,
friable, slightly sticky and slightly plastic; few fine
and very fine roots; many very fine tubular pores;
few snail shell fragments; moderately calcareous
strongly alkaline (pH 9.0); gradual, wavy boundary.

C2—31 to 43 inches, light-gray (10YR 7/25 very fine sandy
loam, grayish brown (2.5Y 5/2) when moist; com-
mon, medium, distinct, yellowish-brown (10YR 5/6)
mottles; massive; slightly hard, very friable, non-
sticky and nonplastic; few fine and very fine roots;
many fine and very fine tubular pores; few snail
shell fragments; moderately calcareous; strongly
alkaline (pH 8.7); gradual, wavy boundary.

(C3—43 to 51 inches, light-gray (10YR 7/2) loam, grayish
brown (2.5Y 5/2) when moist; many, medium,
distinet, yellowish-brown (10YR. 5/8) mottles; mas-
sive; slightly hard, very friable, slightly sticky and
slightly plastic; many fine and very fine tubular
pores; moderately calcareous; strongly alkaline
(pH 8.8); gradual, wavy boundary. -~

C4—51 to 62 inches, pale-brown (10YR 6/3) fine sandy loam,
dark grayish brown (10YR 4/2) when moist; many,
medium, distinet, yellowish-brown (10YR 6/8) mot-
tles; massive; slightly hard, very friable, nonsticky
and nonplastic; strongly calcareous; strongly alkaline
(pH 8.6).

The soils are saturated in all parts for 1 to 3 weeks in most
years early in spring. Mottling or a chroma of 1 is at a depth
of 6 to 22 inches. Mottles are few to many and faint to distinct.
Depth to the water table is commonly 20 to 40 inches. These
s?li{l:l are moderately to very strongly affected by salts and
alkali.

In the Al horizon, hue is 10YR or 2.5Y; value is 5 or 6
when the soils are dry and 4 or 5 when they are moist. This
horizon is silty clay loam, silt loam, loam, very fine sandy
loam, or fine sandy loam, and it ranges from 6 to 16 inches in
thickness. It is moderately alkaline to very strongly alkaline
and moderately calcareous or strongly calcareous.

In the C horizon, and included AIb horizon, hue is 10YR or
2.5Y; value ranges from 5 to 7 when the soils are dry and from
2 to 5 when they are moist; and chroma ranges from 1 to 3.
Texture is silty ciay loam, silt loam, loam, very fine sandy loam,
or fine sandy loam. This horizon is moderately alkaline to
very strongly alkaline and moderately calcareous to strongly
calcareous.

Placeritos silt loam (PT).—This soil is on broad river
flood plains. Slopes are 0 to 2 percent. Runoff is slow, and
the hazard of erosion is slight. This soil is subject to
frequent overflow and flooding in spring.

Included with this soil in mapping are small areas of
Saltair silty clay loam, Logan silty clay loam, and Fresh
water marsh. ,

This soil is used chiefly for range. It also has value as
wildlife habitat. A small acreage has been used for irrigated
small grains and pasture in recent years. Capability unit
VIIw-28, nonirrigated; Alkali Bottom range site.

Playas

Playas (PU) are a miscellaneous land type that consists
of nearly level lake plains or basins that are subject to
repeated inundation by salt water and salinization by
evaporation of this accumulated water. These areas are
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on lake plains that border the Great Salt Lake or basin
areas in many locations throughout the survey area.
A water table 1s commonly within 20 inches of the surface.
The surface is smooth, crusted with salt, and patterned
by cracks when dry. The soil materials are mainly strongly
calcareous, mixed lake sediments of silty clay, silty clay
loam, or silt loam texture.

The vegetation is sparse and includes scattered plants
of pickleweed and samphire. The areas are at least 95
percent barren. _

Playas are not suitable for range and have no value for
farming. On the shores of Great Salt Lake, solar ponds
and dikes have been constructed on Playas to impound
the mineral-heavy water pumped from the lake. Valuable
minerals are extracted through evaporation from the
mineral-rich water of the lake. These minerals are proc-
essed by chemical plants located on the shores ofp the
Great Salt Lake. Capability unit VIIIw-8, nonirrigated ;
range site not assigned.

Pogal Series

The Pogal series consists of well-drained soils. These
soils occur mainly as small, isolated, rounded or long
and narrow, wind-deposited mounds on lake plains.
They are in the central part of the survey area on the
north edge of Great Salt Lake. They formed in strongly
calcareous, mixed lake sediments that were derived mainly
from limestone and sandstone and have been piled into
mounds by wind. These mounds are about 6 to 20 feet
high and have short, abrupt side slopes of 6 to 20 percent.
Slopes range from 1 to 3 percent on top of the mounds and
in the areas adjoining the mounds. Vegetation consists
mostly of greasewood, shadscale, Russian-thistle, and
kochia, but there is also some big sagebrush and annual
mustard. Mean annual air temperature ranges from
48° to 51° F. Average annual precipitation ranges from
11 to 13 inches, and the frost-free period is 100 to 130
days. Elevations range from 4,208 to 4,250 feet.

In a representative profile, these soils are very pale
brown silt loam to a depth of 60 inches or more. They are
strongly calcareous throughout. A layer of strong lime
accumulation begins at a depth of 22 inches. The surface
layer is moderately alkaline to strongly alkaline, and
between depths of 13 and 60 inches or more, the soils
are very strongly alkaline.

Permeability 1s moderate, and the rate of water intake
is moderate. Because the salt content is high, the water
available to plants is only about 4 to 6 inches to a depth
of 5 feet. The water-supplying capacity is about 8.5 to
10.5 inches before moisture is depleted. If the soils are
reclaimed, the available water holding capacity is 9 to
11 inches to a depth of 5 feet. Roots penetrate easily to a
depth of 60 inches.

These soils are used for range and wildlife habitat for
migratory birds.

Representative profile of Pogal silt loam, rolling, in
range, 700 feet east and 400 feet north of the southwest

corner of section 27, T. 10 N., R. 4 W., in Public Shooting
Grounds:

Al1—0 to 4 inches, very pale brown (10YR 7/3) silt loam,
grayish brown (10YR 5/2) when moist; weak, thin
platy structure; soft, friable, slightly sticky and
slightly plastic; common fine and very fine and few
medium roots; common fine and very fine vesicular
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pores; strongly calcareous, lime is disseminated; mod-
erately alkaline (pH 8.3); abrupt, smooth boundary.

Al2—4 to 13 inches, very pale brown (10YR 7/3) silt loam,
grayish brown (10YR 5/2) when moist; weak, medium,
subangular blocky structure; soft, friable, slightly
sticky and nonplastic; few very fine and medium
roots; common very fine vesicular pores; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 8.5); clear, wavy boundary.

C1—13 to 22 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable
slightly sticky and nonplastic; few very fine, fine, and
medium roots; common very fine tubular pores;
strongly calcareous, lime is disseminated; very strongly
alkaline (pH 9.3); gradual, wavy boundary.

C2ca—22 to 35 inches, very pale brown (‘{OYR 7/3) silt loam,
pale brown (10YR 6/3) when moist; massive; slightly
hard, friable, nonsticky and nonplastic; few very
fine, fine, and medium roots; common very fine tubular
pores; strongly calcareous, lime is disseminated; very
strongly alkaline (pH 9.3); clear, wavy boundary.

C3—35 to 41 inches, very pale brown (10YR 8/3) silt loam, pale
brown (10YR 6/3) when moist; massive; slightly hard,
friable, slightly sticky and slightly plastic; few very
fine, fine, and medium roots; few fine tubular pores;
strongly calcareous, lime is disseminated; very strongly
alkaline (pH 9.3); clear, wavy boundary.

C4—41 to 49 inches, very pale brown (10YR 8/3) silt loam, pale
olive (5Y 6/3) when moist; massive; slightly hard,
friable, nonsticky and nonplastic; few very fine roots;
many very fine tubular pores; strongly calcareous,
lime is disseminated; very strongly alkaline (pH 9.4);
gradual, wavy boundary.

C5—49 to 60 inches, very pale brown (10YR 8/3) silt loam, pale
brown (10YR 6/3) when moist; massive; soft, friable,
nonsticky and nonplastic; few very fine roots; many
very fine tubular pores; strongly calcareous, lime is
disseminated; very strongly alkaline (pH 9.4).

Between depths of 10 to 40 inches the texture averages silt
loam and the content of clay ranges from 11 to 15 percent.
Depth to the horizon of carbonate accumulation ranges from
22 to 38 inches. The soils are usually dry in all parts between
depths of 8 and 24 inches. In places mottles are below a depth of
30 inches; they range from fine to medium and from faint to
prlgr?linent. These soils are moderately affected by salts and
alkali.

In the Al horizon, value is 6 or 7 when the soils are dry and 4
or 5 when they are moist; chroma is 2 or 3. This horizon is
mainly silt loam but may be loam, and it ranges in thickness
from 9 to 13 inches. It is moderately alkaline to very strongly
alkaline and moderately calcareous or strongly calcareous.

In the C horizon, hue is 10YR to 5Y; value ranges from 6 to
8 when the soils are dry and from 4 to 6 when they are moist;
and chroma is 2 or 3. Texture is silt loam, very fine sandy loam,
or fine sandy loam. Where present, the fine sandy loam is at
depths below 40 inches. Reaction is strongly alkaline or very
strongly alkaline.

Pogal silt loam, rolling (PVC).—This soil occurs
mainly as small, isolated, rounded or long and narrow,
wind-deposited mounds on lake 1pls,ins on the north edge
of Great Salt Lake in the central part of the survey area.
These mounds are about 6 to 20 feet high and have short,
abrupt side slopes of 6 to 20 percent. Slopes are 1 to 3
percent on top of the mounds and in the areas adjoining
the mounds. Runoff is medium, and the hazard of erosion
is moderate. Soil blowing is a moderate hazard, and ac-
cumulations of soil material are common.

Included with this soil in mapping are small areas of
Bram silt loam; Eccles fine sandy loam, 1 to 6 percent
slopes; and Stingal loam, 1 to 6 percent slopes.

This soil is used for range and wildlife habitat for migra-
tory birds. Capability unit VIIs-S8, nonirrigated; Semi-
desert Alkali Flats range site.
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Pomat Series

The Pomat series consists of well-drained soils. These
soils are on intermediate and high lake terraces, terrace
escarpments, and uplands just above the highest lake
terraces. They formed in mixed lake sediments and local
alluvium derived mainly from limestone and sandstone.
Slopes range from 6 to 40 percent. The vegetation in non-
cultivated areas is dominantly bluebunch wheatgrass, big
sagebrush, Sandberg bluegrass, Russian-thistle, and cheat-
grass. Mean annual air temperature ranges from 47° to
50° F. Average annual precipitation ranges from 12 to 14
inches, and the frost-free period is 120 to 140 days. Eleva-
tions range from 4,600 to 5,350 feet.

In a representative profile, the surface layer is light
brownish-gray silt loam about 10 inches thick. The under-
lying layer is white silt loam to a depth of 56 inches and

is white fine sandy loam between depths of 56 and 60
inches or more. These soils are strongly calcareous to very
strongly calcareous throughout. The surface Jayer is
moderately alkaline, and the underlying layer is moder-
ately alkaline or very strongly alkaline.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 9 to 11
inches to a depth of 5 feet. The water-supplying capacity
is 9 to 10 inches before moisture is depleted. Most roots
are at depths of 10 to 20 inches, but roots may penetrate
to a depth of 60 inches or more.

These soils are used for nonirrigated crops, range, and
wildlife habitat.

Representative profile of Pomat silt loam, 10 to 30
percent slopes, in a cultivated field, 1,000 feet south and
800 feet east of the northwest corner of section 18, T.
13 N, R. 5 W., in Howell Valley:

Ap—0 to 5 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky stiucture that parts to
weak, fine, granular; slightly hard, friable, slightly
sticky and slightly plastic; few fine and medium
roots; few fine pores; strongly calcareous, lime is
disseminated; moderately alkaline (pH 8.2); clear,
smooth boundary.

Al1—S5 to 10 inches, light brownish-gray (10YR 6/2) silt loam,
grayish brown (L0YR 5/2) when moist; weak, medium,
subangular blocky structure that parts to weak, fine,
granular; slightly hard, friable, slightly sticky and
slightly plastic; few fine roots; few fine and medium
pores; strongly calcareous, lime is disseminated; mod-
erately alkaline (pH 8.2); clear, irregular boundary.

C1—10 to 25 inches, white (2.5Y 8/2) silt loam, light brownish
gray (2.5Y 6/2) when moist; massive; hard, friable,
slightly sticky and slightly plastic; few fine pores;
strongly caleareous, lime is disseminated and some is
nodular; moderately alkaline (pH 8.4); gradual,
wavy boundary. .

(C2—25 to 56 inches, white (2.5Y 8/2) silt loam, light yellowish
brown (2.5Y 6/3) when moist; massive; hard, friable,
slightly sticky and slightly plastic; few fine pores;
strongly calcareous, lime is disseminated and some is
nodular; very strongly alkaline (pH 9.2); clear, wavy
boundarg. ~ ’

C3—56 to 65 inches, white (10YR 8/2) fine sandy loam, pale
brown (IO?R 6/3) when moist; massive; soft, very
friable, nonsticky and nonplastic; very strongly
caleareous, lime is disseminated; very strongly
alkaline (pH 9.2).

Between depths of 10 to 40 inches, the texture averages silt
loam and the content of clay ranges from 12 to 17 percent. The
slcéilg all;e usually dry in all parts between depths of 4 and

inches.

In the Al horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma is 2 or 3. This horizon is
silt loam or loam, and it ranges from 5 to 13 inches in thick-
ness. It is moderately alkaline or strongly alkaline and is
slightly calcareous to strongly calcareous.

In the C horizon, hue ranges from 10YR to 5Y; value is
7 or 8 when the soils are dry and ranges from 5 to 7 when they
are moist: and chroma ranges from 2 to 4. Reaction is mod-
erately alkaline to very strongly alkaline.

Pomat silt loam, 6 to 10 percent slopes (PwD).—This
soil is on intermediate and high lake terraces. Slopes are
slightly convex and medium in length. Runoff is medium,
and the hazard of erosion is moderate. Moderate sheet
and rill erosion is common, and a few shallow gullies have
been formed.

Included with this soil in mapping are small areas of
Kearns silt loam, 6 to 10 percent slopes; Sanpete gravelly
silt loam, high rainfall, 6 to 10 percent slopes; and Thiokol
silt loam, 6 to 10 percent slopes. Also included are areas in
which the content of gravel and cobblestones is as much
as 10 percent throughout the profile. ‘

This soil is used for nonirrigated small grains. It is also
used for wildlife habitat. Capability unit IVe-UZ, non-
irrigated ; range site not assigned. B

Pomat silt loam, 10 to 30 percent slopes (PwE).—This
soil is on intermediate and high lake terraces, escarpments,
end slopes into drainageways. A profile of this soil is the
one described as representative for the Pomat series.
Slopes are slightly convex and short to medium in length.
Runoff is rapid, and the hazard of efosion is high. Moder-
ate sheet and rill erosion is common, and there are a few
shallow and deep gullies.

Included with this soil in mapping are small areas of
Kearns silt loam, 10 to 20 percent slopes; Munk gravelly
silt loam, 10 to 20 percent slopes; and Sanpete gravelly
silt loam, high rainfall, 10 to 30 percent slopes. Also in-
cluded are areas in which the content of gravel and cobble-
stones is as much as 10 percent throughout the profile.

This soil is used for nonirrigated small grains and range.
Tt is also used for wildlife habitat. Capability unit VIe-U,
nonirrigated; Upland Loam range site.

Pomat silt loam, 30 to 40 percent slopes, eroded
(PwG2).—This soil is on intermediate and high lake-

‘terrace escarpments and side slopes into drainageways.

Runoff is very rapid, and the hazard of erosion is very
high. Severe sheet and rill erosion is common, and there
are a few deep gullies and many shallow gullies.

Included with this soil in mapping are small areas of
Pomat silt loam, 10 to 30 percent slopes, and Sanpete
gravelly silt loam, high rainfg,ll, 30 to 50 percent slopes;
a few areas of Rock outcrop; and areas in which the con-
tent of gravel and cobblestones is 0 to 10 percent in the
profile.

This soil is used for range and wildlife habitat. Capabil-
ity unit VIIe-U, nonirrigated; Upland Loam range site.

Pomat-Kearns silt loams, 10 to 30 percent slopes
(PxE).—This complex is on dissected, intermediate and
high lake terraces and escarpments. It consists of about
50 percent Pomat silt loam, 10 to 30 percent slopes, and 40
percent Kearns silt loam, 10 to 20 percent slopes. In-
cluded with these soils in mapping are areas of Kearns silt
loam, 6 to 10 percent slopes; Sanpete gravelly silt loam,
high rainfall, 10 to 30 percent slopes; and Thiokol silt
loam, 6 to 10 percent slopes. These included soils make up
about 10 percent of the total acreage.
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Soils of this complex are closely intermingled. The
Pomat soil is on the tops and on south and west sides of
knolls and ridges. The Kearns soil is on the north and
east sides of the knolls and ridges. Its slopes are slightly
concave.

Runoff is rapid, and the hazard of erosion is high on
these soils.

The soils of this complex are used for nonirrigated small
grains and wildlife habitat. Capability unit VIe-TU,
nonirrigated; Upland Loam range site.

Pomat-Parleys silt loams, 10 to 30 percent slopes
(PyE).—This complex is on dissected, intermediate and
high lake terraces, escarpments of terraces, and uplands
that are above the highest lake terraces. It consists of
about 50 percent Pomat silt loam, 10 to 30 percent slopes,
and 30 percent Parleys silt loam, 10 to 20 percent slopes.
Included with these soils in mapping are areas of Kearns
silt loam, 10 to 20 percent slopes; Sanpete gravelly silt
loam, high rainfall, 10 to 30 percent slopes; and Sterling
gravelly loam, 6 to 20 percent slopes. These included soils
make up about 20 percent of the total acreage.

Soils of this complex are intermingled. The Pomat soil
is on south- and west-facing slopes, and the Parleys soil
is in slightly concave areas on north- and east-facing slopes.
Runeof! is rapid, and the hazard of erosion is high. Sheet
and rill erosion is moderate, and there are a few shallow
gullies.

The soils of this complex are used for nonirrigated small

ains and wildlife habitat. Capability unit VIe-U, non-
rrigated ; Upland Loam range site.

Promo Series

The Promo series consists of somewhat excessively
drained soils. These soils are on mountains or mountain
foot slopes, mainly in the Promontory and Hansel Moun-
tains. They formed in very gravelly and cobbly, medium-
textured colluvium and residuum derived dominantly
from limestone rocks. Slopes range from 30 to 60 percent.
Vegetation consists of juniper, bitterbush, big sagebrush,
bluebunch wheatgrass, cheatgrass, and annual weeds and
grasses. Mean annual air temperature ranges from 45° to
48° F. Average annual precipitation ranges from 2 to 14
inches, and the frost-free period is 100 to 130 days.
Elevations range from 5,200 to 6,500 feet.

In a representative profile, the surface layer is pale-
brown cobbly silt loam about 7 inches thick. The under-
lying layer is pale-brown cobbly loam that is about 7
inches thick over limestone bedrock. The surface layer is
moderately alkaline or strongly alkaline and moderately
calcareous. The underlying layer is strongly alkaline and
strongly calcareous.

Permeability is moderately rapid, and the rate of water
intake is slow. Available water holding capacity is 2 to 3
inches above bedrock, and the soils can furnish about 4
to 5 inches of water for plant growth before moisture is
depleted. Roots penetrate to bedrock.

hese soils are used for range and wildlife.

Representative profile of Promo cobbly silt loam, 30 to
60 percent slopes, in an area of Sandall-Promo association,
steep, in range, 650 feet west and 850 feet south of the
north quarter corner of section 35, T. 8 N,, R. 6 W,
about 14 miles south of Golden Spike National Monument:

Al11—0 to 4 inches, pale-brdwn (I10YR 6/3) cobbly silt loam,
brown (10YR 4/3) when moist; weak, medium and
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thin, platy structure; soft, friable, slightly sticky and
slightly plastic; few fine roots; many very fine and fine
pores; 35 percent cobblestones and gravel; moderately
calcareous; moderately alkaline (pH 8.4); clear, wavy
boundary.

A12—4 to 7 inches, pale-brown (10YR 6/3) cobbly silt loam,
brown (10YR 4/3) when moist; weak, fine and me-
dium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few fine
roots; few very fine pores; 35 percent gravel and
cobblestones; moderately calcareous, lime is dissemi-
nated and occurs as thin coatings on underside of
some pebbles; strongly alkaline (pH 8.6); gradual,
wavy boundary.

C—7 to 14 inches, pale-brown (10YR 6/3) cobbly loam, brown
(10YR 4/3) when moist; weak, fine and medium,
angular blocky structure ; slightly hard, friable, slightly
sticky and slightly plastic; few fine and medium roots;
40 percent gravel and cobblestones; strongly calcare-
ous, lime is disseminated and occurs as coatings on
the coarse fragments; strongly alkaline (pH 8.6);
abrupt, irregular boundary.

R~—14 inches, limestone bedrock.

Depth to bedrock ranges from 12 to 20 inches. The soils
contain 30 to 80 percent angular gravel and cobblestones and
a few stones throughout the profile. The soils are usually dry
above the bedrock.

In the Al horizon, value is 4 when the soils are moist; chroma
ranges from 2 to 4. This horizon is gravelly and cobbly silt
loam or loam or very cobbly silt loam or very cobbly loam,
and it ranges from 7 to 15 inches in thickness. It is moderately
alkaline or strongly alkaline and slightly calcareous to strongly
calcareous.

In the C horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma is 2 or 3. Texture is very
cobbly loam to very gravelly silt loam that consists of 35 to
80 percent cobblestones, gravel, and a few stones.

In this survey area the Promo soils are mapped only in an
association with the Sandall soils. A description of this asso-
ciation is given under the heading “Sandall Series.”

Red Rock Series

The Red Rock series consists of well-drained soils. These
soils are on alluvial fans, on lake terraces, and in depres-
sion areas or basin areas. They formed in mixed alluvium
and reworked lake sediments derived mainly from lime-
stone and sandstone. Slopes range from 0 to 6 percent but
most commonly are 0 to 3 percent. The vegetation in
noncultivated areas consists of big sagebrush, Great Basin
wildrye, bluebunch wheatgrass, giant ragweed, and cheat-
grass. Mean annual air temperature is 50° to 53° F.
Average annual precipitation ranges from 14 to 18 inches,
and the frost-free period is 100 to 140 days. Elevations
range from 4,350 to 5,400 feet. ) .

In a representative profile, the surface layer is grayish-
brown silt loam about 17 inches thick. The subsoil is grayish-
brown heavy silt loam about 20 inches thick. The sub-
stratum, extending to a depth of 60 inches or more, 18
light brownish-gray silt loam. The surface layer and sub-
soil are moderately alkaline and noncalcareous, and the
substratum is moderately alkaline or strongly alkaline
and slightly calcareous or moderately calcareous.

Permeability is moderate, and the rate of water intake
is moderate. Xvai]able water holding capacity is 10 to 12
inches to a depth of 5 feet. The water-supplying capacity
is 11 to 16 inches before moisture is depleted. Roots
penetrate to a depth of 60 inches or more.

These soils are used mainly for nonirrigated crops.
Some areas are used for irrigated crops.

Representative profile of Red Rock silt loam, 0 to 1
percent slopes, in & cultivated field, 1,500 feet north and
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1,300 feet west of the southeast corner of section 1, T. 13
N., R. 6 W, in Blue Creek valley:

Ap—o0 to 9 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium and coarse, subangular blocky structure;
soft, friable, nonsticky and slightly plastic; common
fine roots; many fine pores; moderately alkaline (pH
8.2); abrupt, smooth boundary.

A1—9 to 17 inches, grayish-brown (10YR 5/2) silt loam, very
dark brown (10YR 2/2) when moist; weak, medium
and coarse, subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
common fine roots; common fine pores; moderately
alkaline (pH 8.2); clear, smooth boundary.

B1—17 to 25 inches, grayish-brown (10YR 5/2) heavy silt
loam, dark brown (10YR 3/3) when moist; moderate,
medium, subangular blocky structure; hard, friable,
slightly ~sticky and slightly plastic; common fine
roots; common fine pores; moderately alkaline (pH
8.2); clear, smooth boundary.’

B2—25 to 37 inches, grayish-brown (10YR 5/2) heavy silt
loam, dark brown (10YR 3/3) when moist; moderate,
medium, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; common fine roots;
common fine and medium pores; moderately alkaline
(pH 8.2); gradual, wavy boundary.

C1—37 to 48 inches, light brownish-gray (10YR 6/2) silt loam,
dark brown (10YR 3/3) when moist; weak, medium
and coarse, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few fine roots; few
fine and medium pores; slightly calcareous; moder-
ately alkaline (pH 8.2); gradual, wavy boundary.

(C2—48 to 66 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; massive;
hard, friable, slightly sticky and slightly plastic; few
fine roots; few fine pores; moderately calcareous, lime
is laminar and veined; strongly alkaline (pH 8.6);
gradual, wavy boundary.

C3—66 to 84 inches, light brownish-gray (10YR 6/2).silt loam,
dark grayish brown (10YR 4/2) when moist; massive;
hard, friable, slightly sticky and slightly plastic; few
fine roots; moderately calcareous, lime is dissemi-
nated; strongly alkaline (pH 8.6). :

Between depths of 10 to 40 inches, the texture averages silt
loam and the content of clay ranges from 24 to 27 percent.
The soils are usually moist but are dry in all parts between
depths of 4 and 12 inches for more than 90 consecutive days in
summer.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroms is 2 or 3. This horizon is
dominantly silt loam but may be loam, and it ranges from 17
to 34 inches in thickness. It is neutral to moderately alkaline
and is mainly noncalcareous, though in places’it is slightly cal-
careous.

The B1 horizon is 6 to 8 inches thick. In the B2 horizon,
value is 5 or 6 when the soils are dry and ranges from 2 to 4

when they are moist; chroma is 2 or 3. This horizon is heavy’

silt loam or light silty clay loam, and it ranges from 11 to 38
inches in thickness. It is neutral to moderately alkaline.

In the C horizon, hue is 10YR or 2.5Y; value is 5 or 6 when
the soils are dry and 3 or 4 when they are moist; and chroma
ranges from 2 to 4. Texture is silt loam, loam, very fine sandy
loam, or fine sandy loam. The soils are commonly stratified
below a depth of 36 inches. The C horizon is mildly alkaline to
strongly alkaline and slightly calcareous to moderately - cal-
careous.

Red Rock silt loam, high rainfall, 0 to 3 percent slopes
(Rd A).—This soil is on alluvial fans, on lake terraces,
and in broad depression or basin areas that receive runoff
from adjacent areas. Slopes most commonly are less than
1 percent. Runoff is slow, and the hazard of erosion is
slight. Elevations range from 5,000 to 5,400 feet. Average
annual precipitation ranges from 16 to 18 inches, and the
water-supplying capacity is 14 to 16 inches before moisture
is dep]ete(f.

SOIL SURVEY

Included with this soil in mapping are small areas of
Forsgren silt loam, 1 to 6 percent slopes, and Hendricks
silt loam, 1 to 6 percent slopes.

This Red Rock soil is used for nonirrigated small
grains., Capability unit IIe-M, nonirrigated; range site
not assigned.

Red Rock silt loam, 0 to 1 percent slopes (ReA).—
This soil is on broad lake terraces and alluvial fans and
in swalelike areas. A profile of this soil is the one described
as representative for Red Rock series. Runoff is slow,
and the hazard of erosion is slight. This soil is mainly in
swalelike areas that receive runoff from adjacent areas.
Elevations range from 4,700 feet to 5,400 feet. Average
annual precipitation ranges from 14 to 16 inches, and
the water-supplying capacity is 11 to 14 inches before
moisture is depleted.

Included with this soil in mapping are small areas of
Kearns silt loam, 1 to 3 percent slopes; Pomat silt loam,
6 to 10 percent slopes; and Timpanogos silt loam, 1 to 6
percent slopes.

This Red Rock soil is used mainly for nonirrigated
small grains. A small acreage is irrigated in Blue Creek
valley, where sugar beets, alfalfa, and small grains are
grown. Capability unit IIc~2, irrgated; capability unit
IIIc-U, nonirrigated; range site not assigned..

Red Rock silt loam, 1 to 6 percent slopes (ReB).—This
soil is on alluvial fans and lake terraces. Slopes are slightly
concave. Runoff is medium, and the hazard of erosion is
moderate. In'places a few gullies have been formed in
channelways. Elevations range from 4,350 to 5,400 feet.
Average annual precipitation ranges from 14 to 16 inches,
and the water-supplying capacity is 11 to 14 inches
before moisture is depleted. -

Included with this soil in: mapping are small areas of

‘Forsgren silt loam, 1 to 6 percent slopes; Kearns silt

loam, 3 to 6 percent slopes; Pomat silt loam, 6 to 10 per-
cent slopes; and Timpanogos silt loam, 1 to 6 percent
slopes. . : .

This soil is used for nonirrigated small grains. Capa-
bility unit IITe-U, nonirrigated; range site not assigned.

Refuge Series

The Refuge series consists of somewhat poorlgr drained
soils. These soils are on flood plains south and west of
the Willard Bay Reservoir. They formed in highly
stratified, calcareous, mixed alluvium derived mainly
from limestone, sandstone, and quartzite. Slopes are 0 to
1 percent. Vegetation consists of saltgrass, alkali sacaton,
annual mustard, foxtail, and annual weeds. Mean annual
air temperature ranges from 47° to 50° F. Average annual
precipitation ranges from 12 to 16 inches, and the frost-
free period is 130 to 150 days. Elevations range from
4,207 to 4,215 feet.

In a representative profile, the surface layer is grayish-
brown loam about 7 inches thick. Between depths of 7
and ‘41 inches is pale-brown, stratified loam and very
fine sandy loam, and between depths of 41 and 60 inches
is light-gray silty clay loam. These soils are strongl
alkaline throughout and are slightly calcareous to mod-
erately calcareous.

Permeability is moderate, and the rate of water intake
is moderate. Because the salt content is high, the water
available to plants is only 3 to 5 inches to a depth of &
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feet. If the soils are reclaimed, however, the available
water holding capacity is 9 to 11 inches to that depth.
Roots penetrate to a depth of more than 60 inches if
the soils are drained, but most roots are in the uppermost
19 inches. '

Refuge soils are used for range and waterfowl habitat.

Representative profile of Refuge loam, in an area of
Saltair-Refuge complex, in range, 55 feet east and 750 feet
north of the southwest corner of section 17, T. 7 N., R.
2 W., one-eighth mile south of Willard Bay Reservoir:

Al11—0 to 3 inches, grayish-brown (10YR 5/2) loam, dark
brown (10YR 3/3) when moist; weak, thin, platy
structure that parts to weak, fine, granular; slightly
hard, friable, nonsticky and slightly plastic; common
fine and few medium roots; slightly calcareous;
strongly alkaline (pH 8.6); abrupt, smooth boundary.

A12—3 to 7 inches, grayish-brown (10YR 5/2) light loam, very
dark grayish brown (10YR 3/2) when moist; weak,
fine, subangular blocky structure; soft, very friable,
nonsticky and nonplastic; common fine and few
medium roots; slightly calcareous; strongly alkaline
(pH 8.6); abrupt, smooth boundary.

C1—7 to 12 inches, pale-brown (10YR 6/3) very fine sandy
loam, brown (10YR 4/3) when moist;
medium, distinct, strong-brown (7.5YR 4/6) mottles;
weak, coarse, subangular blocky structure; soft, very
friable, nonsticky and nonplastic; few fine and medium
roots; common very fine interstitial pores; moderately
calcareous; strongly alkaline (pH 9.0); clear, smooth
boundary.

C2—12 to 19 inches, pale-brown (10YR 6/3) light loam, brown
(I0YR 4/3) when moist; few, medium, distinct,
strong-brown (7.5YR 4/6) mottles; slightly hard, very
friable, nonsticky and slightly plastic; few fine and
medium roots; common very fine and few fine inter-
stitial pores; moderately calcareous; strongly alkaline
(pH 9.0); clear, smooth boundary.

C3sa—19 to 25 inches, pale-brown (10YR 6/3) very fine sandy
loam, brown (10YR 4/3) when moist; many, medium,
distinet, strong-brown (7.5YR 4/6) mottles; massive;
soft, very friable, nonsticky and nonplastic; few fine
roots; common very fine and few fine interstitial
pores; moderately calcareous; strongly alkaline
(pH 9.0); clear, smooth boundary.

C4sa—25 to 33 inches, pale-brown (10YR. 6/3) light loam, brown
(10YR 4/3) when moist; many, medium, distinct,
strong-brown (7.5YR 4/6) mottles; massive; slightly
hard, very friable, nonsticky and slightly plastic;
few fine roots; common very fine and few fine in-
terstitial pores; moderately calcareous; strongly
alkaline (pH 8.8); gradual, smooth boundary.

C53a—33 to 41 inches, pale-brown (10YR 6/3) heavy loam,
brown (10YR 4/3) when moist; many, coarse, promi-
nent, strong-brown (7.5YR 4/6) mottles; massive;
hard, friable, slightly sticky and slightly plastic;
few fine roots; common very fine and few fine in-
terstitial pores; moderately calcareous; strongly
alkaline (g 8.6); clear, smooth boundary.

C6g—41 to 60 inches, light-gray (10YR 7/1) light silty clay
loam, gray (10YR 5/1) when moist; many, coarse,
prominent, strong-brown (7.5YR 4/6) mottles;
massive; hard, friable, slightly sticky and plastic;
common very fine interstitial pores; moderately
calcareous; strongly alkaline (pHP 8.8).

Texture averages light loam between depths of 10 and 40
inches. Few to common, medium to coarse, distinct mottles
are at a depth of 20 inches or less. The water table fluctuates
with the season and most commonly is at a depth of 22 to 40
inches, but in some years it is less than 20 inches from the
surface early in spring.

In the Al horizon, chroma is 2 or 3. Texture is loam or
light loam. The Al horizon is slightly calcareous or moderately
calcareous and is 7 to 9 inches thick. In the C horizon, value is
6 or 7 when the soils are dry and 4 or 5 when they are moist;
chroma is mainly 2 or 3, but in places chroma is 1 below a
depth of 40 inches. Texture is light silty clay loam, silt loam,
or very fine sandy loam. The Csa subhorizon is very strongly

common,

saline and has its upper boundary at a depth of 19 to 25
inches.

Refuge loam (Rf).—This soil is on flood plains south
and west of the Willard Bay Reservoir. Slopes are 0 to 1
percent. Runoff is slow, and the hazard of erosion is
slight. Recent deposition on the surface is common.

Included with this soil in mapping are small areas of
Saltair silty clay loam and Playas.

This Refuge soil is used chiefly for range, but it has been
diked and ponded in some areas and used as habitat for
migratory waterfowl. Capability unit VIIw—28, nonirri-
gated; Alkali Bottom range site.

Richmond Series

The Richmond series consists of excessively drained
soils. These soils are on the west slopes of the Wellsville
Mountains. They formed in residuum and colluvium
derived from limestone. Slopes range from 30 to 70 per-
cent. Vegetation is mainly bluebunch wheatgrass, big
sagebrush, scattered juniper, and annual grasses and
weeds. Mean annual air temperature ranges from 45° to
47° F. Average annual precipitation ranges from 14 to 17
inches, and the frost-free period is 100 to 200 days. Eleva-~
tions range from 5,150 to 6,500 feet.

In a representative profile, the surface layer is light
brownish-gray gravelly loam about 4 inches thick. The
first underlying layer 1s light brownish-gray very gravelly
loam about 5 inches thic]gx. The next underlying layer is
pale-brown very gravelly sandy loam that is about 7
inches thick and overlies limestone bedrock at a depth of
about 16 inches. This layer is about 80 percent coarse
fragments. The soil is strongly alkaline and strongly cal-
careous throughout. :

Permeability is moderately rapid, and the rate of water
intake is slow. Available water holding capacity is 1 to 2
inches to bedrock. These soils can furnish about 4 to 5
inches of water for plant growth before moisture is de-
pleted. Roots extend to bedrock.

Richmond soils are used for range and wildlife habitat.

Representative profile of Richmond very stony loam,
30 to 70 percent slopes, eroded, in an area of Richmond-
Middle complex, 30 to 70 percent slopes, eroded, in range,
1,200 feet south and 300 feet east of the north quarter
corner of section 27, T. 11 N., R. 2 W., northeast of
Honeyville:

Al—0 to 4 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark grayish brown (10YR 4/2) when moist;
weak, fine and medium, subangular blocky structure
that parts to moderate, medium, granular; slightly
hard, friable, slightly sticky and slightly plastic;
common medium and fine roots; 40 percent angular
gravel and cobblestones; strongly calcareous; strongly
alkaline (pH 8.6); clear, wavy boundaxg.

Cl—4 to 9 inches, light brownish-gray (10YR 6/2) very
gravelly loam, brown (10YR 4/3) when moist; mas-
sive; slightly hard, friable, slightly sticky and slightly
plastic; common medium and fine roots; 60 percent
angular gravel and cobblestones; very strongly cal-
careous; strongly alkaline (pH 8.6) ; gradual, irregular
boundary.

C2—9 to 16 inches, pale-brown (10YR 6/3) very gravelly
sandy loam, brown (10YR 4/3) when moist; single
grained; loose; few fine roots; 80 percent angular
fragments of fractured limestone; very strongly cal-
careous; strongly alkaline (pH 8.5); abrupt, irregular
boundary.

R—16 inches, limestone bedrock.
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Depth to bedrock ranges from 11 to 19 inches. About 25
percent of the surface is covered by cobblestones and stones.
The soils are usually moist but are dry above bedrock for more
than 60 consecutive days in the summer.

The Al horizon is gravelly loam or -gravelly light loam;
content of gravel and cobblestones ranges from 30 to 40 per-

cent. Reaction is mildly alkaline to strongly alkaline. This

horizon ranges from 3 to 7 inches in thickness.

In the C horizon, chroma is 2 or 3. The C horizon is very
gravelly loam or very gravelly sandy loam that is 50 to 80
ﬁergent _gravel and cobblestones. The lime content in this

orizon is more than 40 percent.

Richmond-Middle complex, 30 to 70 percent slopes,
eroded (RMG2).—This mapping unit is on the western
slopes of the Wellsville Mountains. It consists of about
40 percent Richmond very stony loam, 30 to 70 percent
slopes, eroded; 30 percent Midd?; cobbly silt loam, 30 to
70 percent slopes; and 20 percent Rock outcrop. Included
with these soils in mapping are areas of Rock land that
make up about 10 percent of the total acreage.

Soils of this complex are closely intermingled. The
Richmond soil is mainly on south- and west-facing moun-
tain slopes under a cover of bluebunch wheatgrass,
sagebrush, juniper, yellowbrush, and cheatgrass. The
Middle 5oil is mainly on short, north-facing mountain
slopes under a cover of bluebunch wheatgrass, sagebrush,
bitterbrush, and cheatgrass. Rock outcrop is mostly on
ridgetops.

A profile of the Richmond soil in this complex is the
one described as representative for the Richmond series.
Runoff is rapid, and the hazard of erosion is high. Mod-
erate sheet erosion is common, and in places many shallow
gullies have been formed. :

The soils of this complex are used for range and wildlife.
Capability unit VIIs-U, nonirrigated; nglfmd Shallow
Loam range site.

Ridd Series

The Ridd series consists of well-drained soils. These
soils are on mountain slopes and alluvial fans along the
Wasatch Mountains south of Willard. They formed in
colluvium and alluvium derived from quartzite, gneiss,
and schist. Slopes range from 10 to 70 percent. Vegeta-
tion consists of bluebunch wheatgrass, lupine, scattered
oakbrush, and big sagebrush. Mean annual air tempera-
ture ranges from 45° to 47° F. Average annual precipita-
tion ranges from 14 to 18 inches, and the frost-free period
ifs 110 to 140 days. Elevations range from 5,000 to 6,500
eat.

In a representative profile, the surface layer is brown

gravelly sandy loam about 11 inches thick. The subsoil
is brown gravelly sandy loam about 13 inches thick.
Bedrock is at a depth of about 24 inches. The soils are
neutral throughout.
_ Permeability is moderate, and the rate of water intake
is rapid. Available water holding capacity is 2 to 3 inches
for the soil above bedrock, and the soils can furnish
7 to 9 inches of water for plant growth before moisture
is depleted. Roots extend to bedrock.

Ridd soils are used for range and wildlife habitat.

Representative profile of Ridd stony sandy loam, 30
to 70 percent slopes, in an area of Ridd-Rock outcrop
complex, 30 to 70 percent slopes, in range, 100 feet south

SOIL SURVEY.

of the north quarter corner of section 7, T. 7 N., R. 1 E.,
southeast of Willard :

01—1 inch to 0, decaying leaves, and twigs.

A1—0 to 11 inches, brown (IOYR 5/3) gravelly sandy loam,
dark brown (10YR 3/3) when moist; weak, fine
granular structure; soft, very friable; many fine an
very fine and few medium and large roots; 3 percent
stones and 30 percent gravel; neutral (pH 7.1);
gradual, wavy boundary, ‘

B2t—1t to 24 inches, brown (10YR 5/3) gravelly heavy
sandy loam, dark brown (10YR 3/3) when moist;
weak, fine and medium, subangular blocky structure;
soft, very friable; common fine and very fine roots;
3 percent stones and 40 percent gravel; neutral (pﬂ
6.8) ; abrupt, irregular boundary.

R—24 inches, fractured, weathered quartzite bedrock.

The solum ranges from 24 to 36 inches in thickness. Depth
to bedrock ranges from 24 to 40 inches. From 10 to 60 percent
of the surface is covered with cobblestones, stones, and boul-
ders. Content of coarse fragments ranges from 30 to 50 percent
in the Al and B2t horizons and from 50 to 70 percent in the C
‘horizon where this horizon is present. The soils are usually
moist but in most years are dry in all parts between the depths
of 8 and 24 inches for more than 60 consecutive days in the
summer.

In the Al horizon, value ranges from 2 or 3 when the soils
are moist and from 4 or 5 when they are dry. This horizon is 7
to 12 inches thick.

In the B2t horizon, value ranges from 3 to 4 when the soils
are moist; chroma is 3 or 4. Texture is gravelly heavy sandy
loam or gravelly sandy loam. This horizon ranges from 13 to 18
inches in thickness. In the C horizon, where present, chroma
ranges from 4 to 6.

Ridd-Rock outcrop complex, 10 to 30 percent slopes
(RrE).—This mapgin unit is on mountain slopes and
alluvial fans near the %—Iot Springs Resort located on the
Box Elder-Weber County line. It consists of about 75
percent Ridd stony sandy loam, 10 to 30 percent slopes,
and 15 fpercent Rock outcrop. Included in mapping are
areas of Wasatch cobbly sandy loam, gravelly subsoil
variant, 10 to 20 percent slopes, and Stony alluvial land.
These included soils make up about 10 percent of the total
acreage.. :

The Ridd soil is in areas closely intermingled with Rock
outcrop. Its plant cover is bluebunch wheatgrass, lupine,
sagebrush, and balsamroot. Elevations range from 5,000
to 5,600 feet. Runoff is medium, and the hazard of erosion
is moderate. Moderate sheet and rill erosion has occurred
on the Ridd soil, and there are a few shallow gullies.
Rock outcrop consists mainly of quartzite rock.

This complex is used for range and wildlife habitat.
Capability unit VIIs-U, nonirrigated; Upland Stony
Loam range site.

Ridd-Rock outcrop complex, 30 to 70 percent slopes
(RrG).—This mapping unit is on mountain slopes south-
east of Willard. It consists of about 75 percent Ridd ston,
sandy loam, 30 to 70 percent slopes, and 20 percent Roc
outcrop. Included in mapping are areas of Stony alluvial
land that make up about 5 percent of the total acreage.

The Ridd soil is in areas intermingled with Rock out-
crop. It is under a cover of bluebunch wheatgrass, balsam-
root, lupine, big sagebrush, and scattered oakbrush. A
profile of the Ridd soil is the one described as representa-
tive for the series. Elevations range from 5,200 to 6,500
feet. Runoff is rapid, and the hazard of erosion is high.
Sheet and gully erosion is moderate on this soil, and a few
shallow and deep gullies have been formed.

Rock outcrop is mainly quartzite. It occupies
ridgetops and also occurs randomly in other places.



BOX ELDER COUNTY, UTAH 81

This complex is used for range and wildlife habitat.
Capability unit VIIs-U, nonirrigated; Upland Stony
Loam range site.

Rock Land

Rock land (RS) is a miscellaneous land type that con-
sists of rock outcrop, rock rubble, talus materials, ex-
tremely stony land, and very shallow soils. Rock outcrops
generally occupy from 25 to 90 percent of the areas. The
mapping unit is on very steep mountain slopes, ridges,
and canyon walls. The rocks are mainly limestone and
quartzite but include some sandstone, basalt, and con-
%lomerate. The vegetation is variable but is mainly

itterbrush, big sagebrush, bluebunch wheatgrass, maple,
aspen, and some juniper.

Rock land is generally considered unsuitable for range
because it is too steep and rocky. It has some value for
wildlife habitat. The adjacent soils provide food and cover
for wildlife. In places, Rock land is used to furnish fill
material for roads and embankments. Capability unit
VIIIs-X, nonirrigated ; range site not assigned.

Rock Outcrop

Rock outcrop (RT) is a miscellaneous land type that
consists of exposures of bare bedrock. It is on mountain
slopes, in areas of cliffs and ridges, and on canyon walls.
The rock is mainly quartzite, limestone, and sandstone,
but there is some basalt. Rock outcrop is mostly barren,
though small depressional areas, crevices, and cracks have
collected enough soil material to support some grass and
a few trees ang shrubs. Runoff is very rapid and has been
the source of water for numerous destructive floods.

Rock outcrop has no value for range, but it has some
value as habitat for wildlife. Capability unit VIIIs-X,
nonirrigated; range site not assigned.

Roshe Springs Series

The Roshe Springs series consists of poorly drained
soils. These soils are on low lake terraces and flood plains
in Bear River valley. They formed in alluvium or mixed
lake sediments. Slopes range from 0 to 3 percent. Vegeta-
tion is mainly wiregrass, sedges, -saltgrass, and foxtail.
Mean annual air temperature ranges from 46° to 49° F.
Average annual precipitation ranges from 12 to 15 inches,
and the frost-free period is 140 to 150 days. Elevations
range from 4,225 to 4,245 feet.

In a representative profile, the surface layer is dark-
fray and gray silt loam about 20 inches thick. The under-
ying layer is light-gray silt loam that extends to a depth
of 60 inches or more. The soils are moderately alkaline

throughout, and below a depth of 10 inches, they are very.

strongly calcareous.
. Permeability is moderate, and the rate of water intake
is moderate. Available water holdin%capacity is about
10 to 12 inches to a depth of 5 feet. Depth to the water
table is commonly less than 20 inches. Root penetration
is limited by the water table. If the soils were drained,
roots could penetrate to a depth of more than 60 inches.
Roshe Springs soils are used for irrigated crops and for
range.

Representative profile of Roshe Springs silt loam, in a
cultivated field, 1,200 feet west and 500 feet south of the
northeast corner of section 35, T. 9 N., R. 2 W., southwest
of Brigham City: :

Ap—O0 to 10 inches, dark-gray (10YR 4/1) silt loam, very dark
brown (10YR 2/2) when moist; weak, fine, granular
structure; slightly hard, very friable, slightly sticky
and slightly plastic; common fine and few medium
roots; strongly calcareous, lime is disseminated;
moderately alkaline (pH 8.2); clear, smooth boundary.

A1—10 to 20 inches, gray (10YR 5/1) silt loam, very dark gray
(I0YR 3/1) when moist; weak, medium and coarse,
subangular blocky structure; slightly hard, very
friable, slightly sticky and slightly plastic; common
fine and very fine roots; many very fine tubular
pores; very strongly calcareous, lime is disseminated;
moderately alkaline (pH 8.2); clear, wavy boundary.

Clcag—20 to 27 inches, light-gray (2.5Y 7/1) silt loam, gray
(2.5Y 5/1) when moist; weak, medium and coarse,
subangular blocky structure; hard, friable, slightly
sticky and plastic; few very fine roots; many very
fine tubular pores; very strongly calcareous, lime is
disseminated; moderately alkaline (pH 8.4); clear,
wavy boundary.

C2g—27 to 60 inches, light-gray (2.5Y 7/2) silt loam, grayish-
brown (2.5Y 5/2) when moist; many, medium, dis-
tinct, strong-brown (7.5YR 5/6) mottles; massive;
hard, friable, slightly sticky and plastic; few very fine
roots; many very fine tubular pores; very strongly
calcareous, lime is disseminated; moderately alkaline
(pH 8.4).

Accumulations of calcium carbonate are at a depth of 7 to 15
inches, and the calcium carbonate equivalent is 40 to 80 percent.
The water table fluctuates between the surface and a depth of
20 inches unless the soils are drained. Texture averages silt
loam between depths of 10 and 40 inches.

In the Al horizon, value is 3 or 4 when the soils are dry;
chroma is 1 or 2. Thickness ranges from 12 to 20 inches. This
horizon is moderatély alkaline to very strongly alkaline and is
very strongly calcareous.

In the Ceca horizon, hue is 100YR or 2.5Y; value ranges from
6 to 8 when the soils are dry and from 3 to 7 when they are
moist. Reaction is moderately alkaline or strongly alkaline.
Thin, weakly cemented layers are in the C horizon.

Roshe Springs silt loam (Ru).—This soil is on low lake
terraces and flood plains that receive runoff from adjacent
areas. Slopes range from 0 to 3 percent but most commonly
are 0 to 1 percent. Runoff is slow, and the hazard of ero-
sion is slight.

Included with this soil in mapping are small areas of
Logan silty clay loam, Cudahy silt loam, and a soil that is
similar to this Roshe Springs soil but has a lower content
of carbonates. '

This Roshe Springs soil is used for range and irrigated
crops. Irrigated crops are corn for silage, small grains,
alfalfa, sugar beets, and improved pasture. Capability
unit ITTw-2, irrigated; Wet Meadow range site.

Rough Broken Land

Rough broken land (Rv) is a miscellaneous land type
that consists of very steep escarpmentlike breaks into
river bottom land. It also is on very steep drainageways
or V-shaped tributaries. Geologic erosion is active, and
runoff is very rapid. Soil slipping is common, and the
steep slopes have a succession of short, vertical exposures.
In places a mantle of silt loam or very fine sandy loam or
small patches of gravel cover the surface. Drainage water
from higher, irrigated areas commonly causes seeps and’
wet spots along these escarpmentlike breaks. The vege-
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tation consists of willows, rose, Great Basin wildrye,
Russian-olive, boxelder, and cottonwood.

Rough broken land is used for wildlife habitat and
limited grazing. It has little or no value for farming.
C.gpability unit VIIe-U, nonirrigated; Upland Loam range
site.

Rozlee Series

The Rozlee series consists of well-drained soils. These
soils are on mountain slopes and mountain foot slopes.
They formed in residuum and colluvium derived mamly
from limestone but also from sandstone and quartzite.
Slopes range from 30 to 70 percent. Vegetation is domi-
nantly bluebunch wheatgrass, big sagebrush, bitter-
brush, juniper, cheatgrass, and annual weeds and grasses.
Mean annual air temperature ranges from 45° to 48° F.
Average annual precipitation ranges from 13 to 15 inches,
and the frost-free period is 100 to 130 days. Elevations
range from 4,600 to 6,000 feet.

In a representative profile, the surface layer is grayish-
brown cobbly silt loam about 8 inches thicﬁ. The subsoil
is brown cobbly silt loam about 10 inches thick. The
substratum is pale-brown very cobbly silt loam that is
about 12 inches thick over limestone bedrock. A layer
of lime accumulation is at a depth of 18 inches. The
soils are strongly alkaline throughout. The surface layer
is slightly calcareous, the subsoil is moderately calcareous,
and the substratum is strongly calcareous.

Permeability is moderately rapid, and the rate of water
intake is moderate. Available water holding capacity
is 2 to 3 inches to bedrock. The water-supplying capacity
is about 5 to 7 inches for plant growth before moisture
is depleted. Roots penetrsate to bedrock.

These soils are used for range and wildlife habitat.

Representative profile of Rozlee cobbly silt loam, 30
to 70 percent slopes, in an ares, of Sandall-Rozlee associa-
tion, steep, in range, 800 feet east and 800 feet north of the
southwest corner of section 27, T.8 N.,, R. 6 W.:

Al—0 to 8 inches, grayish-brown (10YR 5/2) cobbly silt loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, fine, granular structure; soft, friable,
slightly sticky and slightly plastic; common fine and
few medium roots; 35 percent cobblestones and gravel;
slightly calcareous; strongly alkaline (pH 8.5);
gradual, smooth boundary.

B2—8 to 18 inches, brown (10YR 5/3) cobbly silt loam, dark
grayish brown (10YR 4/2) when moist; weak, me-
dium and fine, subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; common
fine roots; 45 percent cobblestones and gravel; mod-
erately caleareous; strongly alkaline (pH 8.5) ; gradual,
irregu{ar boundary. )

Cea—18 to 30 inches, pale-brown (10YR 6/3) very cobbly
gilt loam, brown (10YR 5/3) when moist; weak, fine,
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine roots;
55 percent cobblestones and gravel; strongly cal-
careous; strongly alkaline (pH 8.5); abrupt, irregular
boundary. ]

R—30 inches, fractured limestone bedrock; lime accumula-
tions in the cracks.

Depth to limestone bedrock ranges from 24 to 38 inches.
Coarse fragments are angular cobblestones, gravel, and a few
stones that are mainly limestone but are partly sandstone and
quartzite. Content of coarse fragments ranges from 20 to 35
percent in the Al horizon, 40 to 70 percent in the B2 horizon,
and 50 to 80 percent in the Cca horizon. Most of the coarse
fragments are more than 2 inches in diameter. Depth to the
horizon of carbonate sccumulation ranges from 11 to 23 inches.

SOIL SURVEY

_In the A1 horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. This horizon is
cobbly silt loam, cobbly loam, gravelly silt loam, or gravelly
loam, and it ranges from 7 to 16 inches in thickness. It is mildly
alkaline to strongly alkaline and slightly calcareous to mod-
erately calcareous.

In the B2 horizon, value is 5 or 6 when the soils are dry and
4 or 5 when they are moist; chroma ranges from 2 to 4. This
horizon is cobbly or very cobbly silt loam or loam, or very
gravelly or gravelly silt loam or loam, and it ranges from 5 to
12 inches in thickness. It is moderately alkaline or strongly
alkaline and slightly calcareous to moderately caleareous.

In the Cea horizon, values range from 5 to 7 when the soils
are dry and from 4 to 6 when they are moist; chroma ran%es
from 2 to 4. Texture is very cobbly silt loam, very gravelly
silt loam, very cobbly loam, or very gravelly loam. Reaction is
moderately alkaline or strongly alkaline.

Rozlee-Rock outcrop complex, 30 to 70 percent slopes
(RWG).—This mapping unit is on mountains and moun-
tain foot slopes. It consists of about 85 percent Rozlee
cobbly silt loam, 30 to 70 percent slopes, and 10 percent
Rock outcrop. Included with this unit in mapping are
areas of Sandall cobbly silt loam, 30 to 60 percent slopes,
that make up 5 percent of the total acreage. )

The Rozlee soil is on generally east-facing mountain
slopes and supﬁorts a ‘cover of bluebunch wheatgrass,
sagebrush, snakeweed, annual grasses, and juniper.
Slopes are medium in length. Runoff is rapid, and the
hazard of erosion is high. )

Rock outcrop is in irregularly scattered areas on ridges
and in prominently raised positions. The outcropping
rock is mainly limestone. . o )

This complex is used for range and wildlife habitat.
Ci::ﬁ)a,bility unit VIIs-U, nonirrigated; Upland Stony
Hills (Juniper) range site.

Saltair Series

The Saltair series consists of poorly drained, very
strongly saline soils. These soils are on broad plains sur-
rounding Great Salt Lake. They formed in mixed lake sedi-
ments and are nearly barren of vegetation. Slopes are less
than 1 percent. Mean annual air temperature ranges from
47° to 50° F. Average annual precipitation ranges from
12 to 15 inches, and the frost-free period is 110 to 150 days.
Elevations range from 4,205 and 4,225 feet. .

In a representative profile, the surface layer is gray
silty clay loam about 7 inches thick. Between depths of
7 and 30 inches are layers of stratified, light-gray silty
clay loam and heavy silt loam. Below this, and reaching
to a depth of 60 inches or more, is light-gray silty clay
loam. These soils are strongly calcareous and moderately
alkaline throughout. . . .

Permeability is slow, and the rate of water intake is
slow. These soils are usually saturated with water, but

. the water available for plant growth is only 2 to 4 inches

because of the very high salt content. Plants that grow on
Saltair soils normally have a shallow rooting system.

In most places the Saltair soils are barren wasteland,
but they have value as wildlife habitat.

Representative profile of Saltair silty clay loam in
an area of Saltair-Logan association, in range, 1,900 feet
west and 1,750 feet north of the southeast corner of section
4, T.8 N, R. 2 W, southwest of Perry:

Alsa—0 to 7 inches, gray (10YR 6/1) silty clay loam, very

dark gray (10YR 3/1) when moist; massive (puddled);
hard, friable, slightly sticky and plastic; many very
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fine pores; strongly calcareous; very strongly saline;
moderately alkaline (pH 8.4); abrupt, irregular
boundary.

Clsa—7 to 20 inches, light-gray (10YR 7/2) silty clay loam,
dark grayish brown (2.5Y 4/2) when moist; weak,
medium, subangular blocky structure; hard, friable,
slightly sticky and plastic; many very fine pores;
very strongly saline; strongly calcareous; moderately
alkaline (pH 8.2); clear, wavy boundary.

C23a—20 to 30 inches, light-gray (2.5Y 7/2) heavy silt loam,
grayish brown (2.5Y 5/2) when moist; massive; hard,
friable, slightly sticky and plastic; very stron%ly saline;
strongiy calcareous; moderately alkaline (pH 8.2);
gradual, wavy boundary. :

C3—30 to 60 incf‘les, light-gray (2.5Y 7/2) heavy silty clay loam,
olive gray (5Y 5/2) when moist; massive; very hard,
firm, sticky and very plastic; strongly calcareous;
moderately alkaline (pH 8.2).

Between depths of 10 and 40 inches, the texture averages
silty clay loam and the content of clay ranges from 28 to 32
percent. The soils are usually moist because the water table
is at or near the surface most of the year.

In the Alsa horizon, hue is 10YR or 2.5Y; value is 3 or 4
when the soils are moist; and chroma is 1 or 2. This horizon has
weak, thin, platy structure or is massive but parts to coarse,
polygonal-shaped peds if the top few inches become dry.
Thickness of the Alsa horizon ranges from 5 to 8 inches.

In the Csa horizon, hue ranges from 1 to 4. Texture is heavy
gilt loam or silty clay loam. This horizon is very strongly
saline and moderately alkaline or strongly alkaline.

Saltair silty clay loam (SA).—This soil is on broad plains
surrounding the Great Salt Lake. The profile of this soil
is similar to that described as representative for the Saltair
series, but the surface layer is 8 inches thick. Hue is 2.5Y;
value is 4 when the soil is moist; and chroma is 2. The
substratum has hues that range from 7.5YR to 2.5Y,
and its texture is as fine as silty clay. Runoff is very slow
or ponded, and there is no hazard of erosion.

Included with this seil in mapping are small areas of
Logan silty clay loam, moderately saline; Playas; and
Fresh water marsh,

This Saltair soil is most commonly barren wasteland,
but it has been diked and ponded in some areas and used
as habitat for migratory waterfowl. Capability unit
VIIIw-8, nonirrigated; range site not assigned.

Saltair-Fresh water marsh association (SB).—This

mapping unit is on broad plains surrounding the Great
Salt Lake where streams empty into the lake. It consists
of about 40 percent Saltair silty clay loam and 35 percent
Fresh water marsh. Included with this unit in mapping
are areas of Logan silty clay loam, moderately saline, and
Playas. These included soils make up about 25 percent
of the total acreage.
. The Saltair soil is on nearly level lake plains. Generally,
it is nearly bare but supports scattered plants of pickle-
weed and a few patches of saltgrass. Fresh water marsh
is in slightly concave areas where water from streams
stands for long periods of time. Its plant cover is mainly
cattails and bulrushes. The Logan soil is in areas that
have been flooded with fresh water for several years and
have a thick cover of saltgrass.

Runoff is very slow or ponded, and there is no hazard
of erosion.

Although the Saltair soil is mostly barren wasteland,
some areas have been diked and ponded and used as
waterfowl habitat. Fresh water marsh is better suited to
wildlife habitat than to most other uses. Many areas are
managed for use by migratory waterfowl and the trapping
of muskrats. Saltair soil is in capability unit VIIIw-8,
nonirrigated; range site not assigned. Fresh water marsh
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is in capability unit VIIIw-2, nonirrigated; range site

not assigned.

Saltair-Logan association (SC).—This mapping unit is
on broad plains surrounding the Great Salt Lake. It
consists of about 55 percent Saltair silty clay loam and
35 percent Logan silty clay loam, moderately saline.
Included with these soils in mapping are areas of Playas
and Fresh water marsh. These included areas make up
about 10 percent of the total acreage

Both OF these soils are nearly level and are on saltwater
lake plains. The Saltair soil is nearly barren; it supports
only scattered plants of pickleweed and a few patches of
saltgrass. The Logan soil is in areas that have been
flooded with fresh water for several years and have a thick
cover of saltgrass.

A profile of Saltair soil in this association is _the one
described as representative for the Saltair series. The
profile of the Logan soil is similar to that described as
representative for the Logan series, but it is moderately
saline. Slopes are generally less than 1 percent. Because of
the salt content, the water available to plants is only
about 7 to 9 inches to a depth of 5 feet. If the soils are
reclaimed, however, the available water holding capacity
is 11 to 12 inches to that depth. Runoff is very slow, and
the hazard of erosion is slight. Elevations range from 4,205
to 4,220 feet, and the frost-free period is 110 to 140 days.

The Saltair soil in this association is mainly barren
wasteland, but some areas have been diked and ponded
and used for wildlife habitat. The Logan soil is used for
range and wildlife habitat. The Saltair soil is in capability
unit VIIIw-8, nonirrigated ; range site not assigned. The
Logan soil is in capability unit VIIw-28, nonirrigated;
Salt Meadow range site.

Saltair-Refuge complex (Sd).—This mapping unit is
on broad plains surrounding Great Salt Lake. It consists
of about 60 percent Saltair silty clay loam and 40 percent
Refuge loam.

These soils are intermingled and have a difference in
microrelief of only 6 to 18 inches. The Saltair soil is in
low positions and 1s nearly bare; it has only a thin stand of

ickleweed and a few patches of saltgrass. The Refuge soil
1s in slightly higher areas under a cover of saltgrass,
alkali sacaton, annual mustard, and cheatgrass.

A profile of the Saltair soil in this mapping unit is
similar to that described as representative for the Saltair
series. A profile of the Refuge soil is the one described as
representative for the Refuge series. Runoff is very slow,
and the hazard of erosion is slight. '

The soils in this complex are used mostly for wildlife
habitat, including waterfowl habitat. Capability unit
VIIw-28, nonirrigated ; Alkali Bottom range site.

Sandall Series

The Sandall series consists of somewhat excessively
drained soils. These soils are on mountain slopes, moun-
tain foot slopes, and terraces. Generally they formed in
gravelly and cobbly colluvium and residuum derived
mostly from limestone rocks that have some sandstone
and quartzite. At the lower elevations, however, the soils
formed in mixed lake sediments. Slopes range from 3 to
70 percent but most commonly are 30 to 60 percent. The
vegetation is mainly juniper but includes bluebunch
wheatgrass, Sandberg bluegrass, big sagebrush, bitter-
brush, cheatgrass, and annual weeds. Mean annual air
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temperature ranges from 48° to 52° F. Average annual
recipitation ranges from 11 to 14 inches, and the frost-
ree period is 100 to 120 days. Elevations range from
4,350 to 6,800 feet.

In a representative profile, the surface layer is brown
and pale-brown cobbly silt loam about 7 inches thick.
The subsoil is very pale brown gravelly heavy loam about
9 inches thick. The substratum is light yellowish-brown
and white very cobbly loam that is about 19 inches thick
and extends to limestone bedrock. The surface layer is
moderately calcareous and moderately alkaline, and the
subsoil and substratum are strongly calcareous or very
sﬁorilingly calcareous and strongly alkaline to very strongly
alkaline.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 3 to 4
inches above bedrock. The water-supplying capacity is
about 5 to 8 inches before moisture 1s depleted. Most
roots are concentrated in the top 20 to 30 inches of soil,
but roots can penetrate to bedrock.

These soils are used for range and wildlife habitat.

Representative profile of Sandall cobbly silt loam, 30
to 60 percent slopes, in range, 1,900 feet west and 100 feet
south of the northeast corner of section 13, T. 13 N., R.
8 W., about 8 miles southwest of the town of Snowville:

01—1/2 inch to 0, pinon pine needles.

A11—0 to 2 inches, brown (10YR 5/3) cobbly silt loam, dark
grayish brown (10YR 4/2) when moist; weak, very
fine, granular structure; soft, very friable, slightly
sticky and slightly plastic; few fine roots; 20 percent
gravel and cobblestones; moderately calcareous;
moderately alkaline (pH 8.2); abrupt, smooth
boundary.

A12—2 to 7 inches, pale-brown (10YR 6/3) cobbly heavy silt

loam, brown (10YR 4/3) when moist; weak, medium,

subangular blocky structure that parts to granular;
slightly hard, friable, slightly sticky and slightly
plastic; common fine, medium, and large roots; com-
mon very fine pores; 25 percent gravel and cobble-
stones; moderately calcareous; moderately alkaline

({)H 8.2); clear, wavy boundar{;

6 inches, very pale brown (10 YR 7/4) gravelly heavy
loam, yellowish brown (10YR 5/4) when moist; mod-
erate, fine and medium, subangular blocky structure;
hard, friable, sticky and slightly plastic; common fine,

medium, and large roots; common, very fine, discon-
tinuous pores; 30 percent gravel and cobblestones;
cicada holes one-half inch in diameter; strongly cal-
careous, lime is disseminated; strongly alkaline (pH
8.9); clear, wavy boundary.

Clca—16 to 24 inches, light yellowish-brown (10YR 6/4) very
cobbly heavy loam, brown (10YR 5/3) when moist;
weak, fine and medium, subangular blocky structure;
hard, friable, slightly sticky and slightly plastic;
common fine, medium, and large roots; common, very
fine, discontinuous pores; 60 percent cobblestones,
gravel, and some stones; strongly calcareous, some
lime coatings on coarse fragments; strongly alkaline
(pH 9.0); abrupt, irregular boundary.

C2ca—24 to 35 inches, white (10YR 8/2) very cobbly loam,
light gray (10YR 7/2) when moist; massive; common,
very fine, discontinuous pores; 60 percent cobblestones
and partially weathered limestone; very strongly cal-
careous, lime is strongly cemented on coarse fragments;

. strongly alkaline (pH 9.1); abrupt, smooth boundary.

R—35 inches, limestone bedrock.

-Angular cobblestones, gravel, and a few stones cover about
25 to 40 percent of the surface. Most of the coarse fragments
are more than 2 inches in diameter and are dominantly lime-
stone and sandstone rocks. Depth to the top of the Cea horizon
ranges from 10 to 19 inches. Between depths of 10 and 40
inches, the texture averages very gravelly or verg cobbly loam
that is 40 to 80 percent coarse fragments. Depth to limestone

B2—7 to
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bedrock ranges from 22 to 40 inches. The soils are usually dry
in all parts between depths of 4 and 12 inches.

In the Al horizon, value is 5 or 6 when the soils are dry and
ranges from 3 to 5 when they are moist; and chroma is 2 or 3.
The part of the Al horizon having a value of 5 when dry and
of 3 when moist is less than 6 inches thick. This horizon is
gravelly loam, cobbly loam, gravelly silt loam, or cobbly silt
loam, and its content of gravel and cobblestones is 20 to 35

ercent. Reaction is moderately alkaline or strongly alkaline.
he Al horizon is moderately calcareous or strongly calcareous
and ranges from 4 to 10 inches in thickness.

In the B2 horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma ranges from 2 to 4. Texture
is gravelly silt loam, very gravelly loam, or very gravelly silt
loam. The B2 horizon is moderately alkaline or strongly
alkaline and moderately calcareous or strongly calcareous.

In the Cca and C horizons, hue ranges from 7.5YR to 2.5Y;
value ranges from 6 to 8 when the soils are dry and from 4 to 6
when they are moist; and chroma ranges from 2 to 4. Texture
is very cobbly loam, very gravelly loam, very cobbly fine sandy
loam, or very gravelly fine sandy loam that is 35 to 90 percent
cobblestones and gravel. Reaction is strongly alkaline or ver,
strongly alkaline. The Cca and C horizons are strongly cal-
careous go very strongly calcareous and in places are weakly
cemented.

Sandall cobbly silt loam, 10 to 30 percent slopes
(SEE).—This soil is on generally south- and west-facing
mountains or mountain foot slopes. Slopes are slightly
convex and range from 10 to 30 percent but most com-
monly are 20 to 30 percent. Runoff is medium, and the
hazard of erosion is moderate. Moderate sheet erosion is
common, and a few shallow gullies have been formed.

Included with this soil in mapping are small areas of
Abela gravelly loam, 10 to 20 percent slopes; Rozlee
cobbly silt loam, 30 to 70 percent slopes; Sanpete gravelly
silt loam, high rainfall, 10 to 30 percent slopes; a light-
colored cobbly silt loam soil that is moderately deep over
bedrock and has slopes of 20 to 30 percent; and Rock
outcrop and rockslides.

This Sandall soil is used for range and wildlife habitat.
Capability unit VIs-U, nonirrigated; Upland Stony Hills
(Juniper) range site.

Sandall cobbly silt loam, 30 to 60 percent slopes
(SEG).—This soil is on generally south- and west-facing
mountains or mountain foot slopes in the Promontory
and Hansel Mountains. Slopes are medium in length and
slightly convex. A profile of this soil is the one described
as representative for the Sandall series. Runoff is rapid,
and the hazard of erosion is high. Moderate sheet erosion
is common, and many shallow gullies and a few deep
ones have been formed in places.

Included with this soil in mapping are small areas of
Promo cobbly silt loam, 30 to 60 percent slopes; Rozlee
cobbly silt loam, 30 to 70 percent slopes; and Rock out-
crop and rockslides.

his Sandall soil is used for range and wildlife habitat.
Capability unit VIIs-U, nonirrigated ; Upland Stony Hills
(Juniper) range site. ) ]

Sandall-Broad association, steep (SFG).—This mapping
unit is on mountains and mountain foot slo;l)es. It con-
sists of about 65 percent Sandall cobbly silt loam, 30 to
60 percent slopes, and 25 percent Broad cobbly loam, 30
to 60 percent slopes. Included with these soils in mapping
are areas of Promo cobblgf silt loam, 30 to 60 percent
slopes; Rozlee cobbly silt loam, 30 to 70 percent slopes;
and Rock outcrop and rockslides. These included areas
make up about 10 percent of the total acreage.

Soils of this association are intermingled but are in a
predictable pattern. The Sandall. soil has very steep,
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south- and northwest-facing slopes and is under a cover
of juniper, bluebunch wheatgrass, cheatgrass, and annual
weeds. Its slopes are slightly convex. The Broad soil has
very stee%, north- and east-facing slopes and is under a
cover of bluebunch wheatgrass, Sandberg bluegrass, and
the juniper trees that have invaded areas of this soil.
Its slopes are slightly concave.

Runoff is rapid, and the hazard of erosion is high on
these soils.

The soils of this association are used for range and
wildlife habitat. The Sandall soil is in capability unit
VIIs-U, nonirrigated; Upland Stony Hills (Juniper)
range site. The Broad soil is in capability unit VIIs-M,
nomrri%a,ted; Mountain Stony Loam range site.

Sandall-Promo association, steep (SGG).—This map-
ping unit is on the mountains and mountain foot slopes
in the Hansel and Promontory Mountains. It consists of
about 45 percent Sandall cobbly silt loam, 30 to 60 per-
cent slopes, and 40 percent Promo cobbly silt loam, 30 to
60 percent slopes. Included with these soils in mapping
are areas of Rozlee cobbly silt loam, 30 to 70 percent
slopes, and Rock outcrop and rockslides. These included
areas make up about 15 percent of the total acreage.

Soils of this association are intermingled. The Sandall
soil on side slopes having all aspects and is under a cover
of juniper, big sagebrush, bluebunch wheatgrass, cheat-
grass, and annual weeds. Slopes are very steep and
slightly convex. The Promo soil is on south- and west-
facing slopes and is under a cover of juniper, big sagebrush,

bitterbrush, bluebunch wheatgrass, cheatgrass, and annual

weeds. Slopes are medium in length and slightly convex.

Runoff 1s rapid, and the hazard of erosion is high on
‘these soils. Moderate sheet and rill erosion is common.

The soils of this association are used for range and wild-
life habitat. Capability unit VIIs-U, nonirrigated ; Upland
Stony Hills (Juniper) range site.

Sandall-Rock outcrop complex, 3 to 30 percent slopes
(SHE).—This mapping unit is on slightly convex, mainly
south- and west-facing mountain foot slopes and terraces.
It consists of about 80 percent Sandall cobbly silt loam, 3
to 30 percent slopes, and 15 percent Rock outcrop. In-
cluded with this unit in mapping are areas of Sanpete
gravelly silt loam, high rainfall, 10 to 30 percent slopes,
and Windmill gravelly loam, 10 to 20 percent slopes.
These included soils make up about 5 percent of the total
acreage.

The Sandall soil is gently sloping to steep and has
slightly convex slopes that are short to medium in length.
Its plant cover is cheatgrass, annual weeds, .and some big
sagebrush and bluebunch wheatgrass. This soil is similar
to the soil having the profile described as representative
for the series, but it 18 at much lower elevations and
formed in mixed lake sediments. Runoff is medium, and
the hazard of erosion is moderate. '

- Rock outcrop is on ridges and in slightly raised posi-
tions. The outcropping rock is mainly limestone.

This complex is used for range and wildlife habitat.
Capability unit VIIs-U, nonirrigated; Upland Stony
Loam range site.

Sandall-Rozlee association, steep (SJG).—This
mapping unit is on mountains and mountain foot slopes.
It consists of about 50 percent Sandall cobbly silt loam,
30 to 60 percent slopes, and 45 percent Rozlee cobbly silt
loam, 30 to 70 percent slopes. Included with these soils in
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mapping are areas of Promo cobbly silt loam, 30 to 60
percent slopes; a well-drained very cobbly silt loam that is
moderately deep over bedrock and has slopes of 20 to 30
percent; and Rock outcrop and rockslides. These included
areas make up about 5 percent of the total acreage.

Soils of this association are intermingled. The Sandall
soil is on south- and west-facing mountain slopes that are
very steep and slightly convex. The Rozlee soil is on gen-
erally north- and east-facing mountain slopes that are
very steep and slightly concave. A profile of this soil is the
one described as representative for the Rozlee series. Both
soils support & cover of juniper, sagebrush, bitterbrush,
bluebunch wheatgrass, and annual weeds and grasses.

Runof! is rapid on these soils, and the hazard of erosion
is high. Sheet and rill erosion is common, and in places
many shallow gullies have been formed.

The soils of this association are used for range and
wildlife habitat. Capability unit VIIs-U, nonirrigated;
Upland Stony Hills (Juniper) range site.

Sanpete Series

The Sanpete series -consists of somewhat excessively
drained soils. These soils are on lake terraces, escarpments,
steep sides of drainageways, and foothills. They are
widely distributed throughout the survey area. They
formed in mixed lake sediments and very gravelly and
cobbly alluvium and colluvium materials derived mainly
from limestone. Slopes range from 1 to 50 percent but
most commonly are 6 to 30 percent. The vegetation in
noncultivated areas is mainly big sagebrush, bluebunch
wheatgrass, snakeweed, sand dropseed, three-awn, cheat-
grass, annual weeds, and some juniper. Mean annual air
temperature ranges from 46° to 51° F. Average annual
precipitation ranges from 8 to 14 inches, and the frost-free
period is 100 to 140 days. Elevations range from 4,350
to 5,300 feet.

In a representative profile, the surface layer is pale-
brown gravelly silt loam about 10 inches thick. The
subsoil is pale-brown gravelly loam about 9 inches thick.
The substratum, extending to a depth of 60 inches or
more, is light-gray very gravelly sandy loam in the upper
part and very pale brown very gravelly silt loam and
very gravelly loam in the lower part. These soils are
strong%; calcareous below a depth of 5 inches. The surface
layer is moderately alkaline, and the subsoil and sub-
stratum are strongly alkaline to very strongly alkaline.

Permeability is moderately rapid, and the rate of
water intake is rapid. Available water holding capacity
is 4 to 5.5 inches to a depth of 5 feet. The water-supplyin
capacity is about 4 to 9 inches before moisture is depleted.
Roots penetrate to a depth of 60 inches, but most roots
are in the top 30 inches of the soil. o

The Sanpete soils are used for range, nonirrigated
crops, and industrial development. :

Representative profile of Sanpete gravelly silt loam,
high rainfall, 6 to 10 percent slopes, in range, 2,100 feet
north and 1,700 feet east of the southwest corner of
section 6, T. 10 N., R. 7 W., about 4 miles southwest of
Cedar Spring:

Ap—o0 to 5 inches, pale-brown (10YR 6/3) gravelly silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky structure that parts to
weak, fine, granular; slightly hard, friable, nonsticky
and slightly plastic; common very fine roots; 20
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percent gravel; moderately calcareous; moderately
alkaline (pH 8.4) ; abrupt, smooth boundary.

A1—35 to 10 inches, pale-brown (10YR 6/3) gravelly silt loam,
brown (10YR 4/3) when moist; weak, medium,
subangular blocky structure that parts to weak,
fine, subangular blocky; very few fine roots; common
fine and very fine vesicular pores: 25 percent gravel;
strongly calcareous; moderately alkaline (pH 8.4)
clear, smooth boundary.

B2—10 to 19 inches, pale-brown (10YR 6/3) gravelly loam,
brown (IOYZR 5/3) when moist; moderate, medium
and coatse, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few very fine roots;
common fine and very fine tubular pores; 40 percent
gravel; strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.8); abrupt, wavy boundary.

Clea—19 to 31 inches, light-gray (10YR 7/2) very gravelly
heavy sandy loam, pale brown (10YR 6/3) when
moist; massive; hard, friable, nonsticky and non-
plastic; few very fine roots; few fine and medium
tubular pores; 75 percent gravel; very strongly
calcareous, weakly cemented; strongly. alkaline (pH
8.9); abrupt, wavy boundary.

C2ca—31 to 41 inches, very pale brown (10YR 7/3) very
gravelly silt loam, light yellowish biown (10YR 6/4)
when moist; massive; hard, friable, nonsticky and
nonplastic; few fine and very fine tubular pores; 80
percent gravel; very strongly calcareous, lime is
disseminated; very strongly alkaline (pH 9.2);
diffuse, wavy boundary.

C3—41 to 56 inches, very pale brown (10YR 7/3) very gravelly
silt loam, pale brown (10YR 6/3) when moist; mas-
sive; hard, friable, nonsticky and nonplastic; 80
percent gravel; strongly calcareous, lime is dissemi-
nated; very strongly alkaline (pH 9.4); diffuse,
irregular boundary.

C4—156 to 65 inches, very pale brown (10YR 7/3) very gravelly
light loam, light yellowish brown (10YR 6/4) when
moist; massive; slightly hard, very friable, nonsticky
and nonplastic; 70 percent gravel; strongly cal-
careous, lime is disseminated; very strongly alkaline
(pH 9.4).

Depth to the horizon of carbonate accumulation ranges from
12 to 21 inches. Coarse fragments are dominantly rounded
limestone of gravel size. About 20 to 50 percent of the surface
is covered with gravel and some cobblestones. Between depths
of 10 and 40 inches, the texture averages very gravelly light loam
and the content of gravel and cobblestones ranges from 40 to
80 percent. The soils are usually dry in all parts between depths
of 8 to 24 inches.

In the A1 horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma is 2 or 3. This horizon is
gravelly silt loam or gravelly fine sandy loam, and the content
of gravel and cobblestones ranges from 20 to 50 percent.
Reaction is moderately alkaline or strongly alkaline. The Al
horizon is slightly calcareous to strongly calcareous and is
6 to 12 inches thick.

In the B2 horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma is 2 or 3. The B2 horizon
is moderately calcareous or strongly calcareous and moderately
alkaline or strongly alkaline.

In the Ceca and C horizons, hue is 7.5YR or 10YR; value
ranges from 6 to 8 when the soils are dry and from 5 to 7 when
they are moist; and chroma ranges from 2 to 4. These C hori-
zons are very gravelly silt loam, very cobbly silt loam, very
gravelly loam, very cobbly loam, or very cobbly sandy loam,
and the content of cobblestones and gravel ranges from 50
to 80 percent. The Cea and C horizons are strongly alkaline
or very strongly alkaline and strongly calcareous to very
strongly calcareous.

Sanpete gravelly silt loam, 6 to 30 percent slopes
(SkE).—This soil is on low to intermediate lake terraces
in the extreme southwestern part of the survey area.
Slopes are medium in length and convex. The profile of
this soil is similar to that described as representative for
the Sanpete series, but the average annual precipitation
for this soil ranges from 8 to 11. inches. The frost-free
period is 100 to 120 days. The water-supplying capacity
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before moisture is depleted is about 4 to 7 inches. Runoff
is medium, and the hazard of erosion is moderate. Sheet
erosion is moderate, and a few shallow gullies have been
formed.

Included with this soil in mapping are small areas of
Palisade silt loam, 6 to 10 percent slopes, and Windmill
gravelly loam, 10 ot 20 percent slopes.

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

Sanpete gravelly silt loam, high rainfall, 1 to 6 percent
slopes (SIB).—This soil is on south- and west-facing
slopes on intermediate and high lake terraces. Slopes are
medium in length. Runoff is slow, and the hazard of
erosion is slight. Average annual precipitation ranges from
11 to 14 inches, and the frost-free period is 100 to 140 days.
The water-supplying capacity before moisture is depleted
is about 8 to 9 inches.

Included with this soil in mapping are small areas of
Pomat silt loam, 6 to 10 percent slopes, and Stingal loam,
1 to 6 percent slopes.

This Sanpete soil is used for range and nonirrigated
small grains. Capability unit IVs-UZ, nonirrigated;
Upland Stony Loam range site.

Sanpete gravelly silt loam, high rainfall, 6 to 10 percent
slopes (SID).—This soil is on intermediate and high lake
terraces and terrace escarpments. Slopes are medium in
length and slightly convex. A profile of this soil is the one
described as representative for the Sanpete series. Runoff
is medium, and the hazard of erosion 1s moderate. Mod-
erate sheet erosion is common, and a few shallow gullies
have been formed. Average annual precipitation ranges
from 11 to 14 inches, and the frost-free period is 100 to
140 days. The water-supplying capacity bsfore moisture
is depleted is about 8 to 9 inches.

Included with this soil in mapping are small areas of
Kearns silt loam, 6 to 10 percent slopes; Pomat silt loam,
6 to 10 percent slopes; Stingal loam, 6 to 10 percent slopes;
and Windmill gravelly loam, 6 to 10 percent slopes.

This Sanpete soil is used for range, nonirrigated small

ains, and industrial development. Capability unit TVs-

7, nonirrigated ; Upland Stony Loam range site.

Sanpete gravelly silt loam, high rainfall, 10 to 30 percent
slopes (SIE).—This soil is on intermediate to high lake
terraces, foothills, and terrace escarpments. Slopes are
short to medium in length. Runoff is rapid, and the
hazard of erosion is high. Moderate sheet and rill erosion
is common, and a few shallow gullies have been formed.
Average annual precipitation ranges from 11 to 14 inches,
and the frost-free period is 100 to 140 days. The water-
supplying capacity before moisture is depleted is about
8 to 9 inches.

Included with this soil in mapping are small areas of
Middle cobbly silt loam, 10 to 30 percent slopes; Pomat
silt loam, 10 to 30 percent slopes; Sterling %ravelly loam, .
6 to 20 percent slopes; and Windmill gravelly loam, 10 to
20 percent slopes.

This Sanpete soil is used mainly for range. A small area
is used for nonirrigated small grains and industrial
development. Capability unit VIs-U, nonirrigated; Up-
land Stony Loam range site.

Sanpete gravelly silt loam, high rainfall, 30 to 50 per-
cent slopes. (S5IG).—This soil is in foothills, on terrace
escarpments, and on side slopes of drainageways. Slopes
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are short to medium in length and are highly dissected.
Runoff is very rapid, and tie-hazard of erosion is very
high. Sheet and gully erosion is commonly moderate to
severe. Average annual precipitation ranges from 11 to
14 inches, and the frost-free period is 100 to 140 days.
The water-supplying capacity before moisture is de-
pleted is about 6 to 7 inches.

Included with this soil in mapping are small areas of
Middle cobbly silt loam, 30 to 70 percent slopes; Pomat
silt loam, 30 to 40 percent slopes, eroded; and Sanpete
gravelly silt loam, high rainfall, 10 to 30 percent slopes.

This Sanpete soil is used for range. Capability unit
VIIs-U, nonirrigated; Upland Stony Loam range site.

Saxby Series

The Saxby series consists of well-drained soils. These
soils are on lake terraces, terrace escarpments, and foot
slopes. They formed in basalt material that has been
overwashed with strongly calcareous, mixed lake sedi-
ments. Slopes range from 1 to 30 percent. Vegetation
consists of big sagebrush, squirreltail, bluebunch wheat-
grass, cheatgrass, Sandberg bluegrass, and yellowbrush.
Mean annual air temperature ranges from 47° to 51° F.
Average annual precipitation ranges from 8 to 11 inches,
and the frost-free period is 100 to 130 days. Elevations
range from 4,250 to 4,900 feet.

In a representative profile, the surface layer is light
brownish-gray extremely stony silt loam about 4 inches
thick. The subsoil is very pale brown very cobbly silt
loam about 8 inches thick. The substratum is very pale
brown very cobbly silt loam about 6 inches thick. It
overlies fractured ‘basalt stones 1 to 5 feet in diameter.
These soils are strongly alkaline or very strongly alkaline
throughout and moderately calcareous or strongly cal-
careous.

Permeability is moderate, and the rate of water intake is
slow. The available water holding capacity is 2 to 3
inches to the bedrock. The water-supplying capacity is
3 to 5 inches before moisture is depleteé). Roots penetrate
to bedrock.

These soils are used for range and wildlife habitat.

Representative profile of Saxby extremely stony silt
loam, 10 to 30 percent slopes, in an area of Saxby very
stony land association, in range, 1,100 feet east and 1,400
feet north of the west quarter corner of section 25,
T.9 N,, R. 7. W., about 13 miles southwest of Golden
Spike National Monument:

A1—0 to 4 inches, light brownish-gray (10YR 6/2) extremely
stony silt loam, dark grayish-brown (10YR 4/2) when
moist; weak, fine, subangular blocky structure; soft,
friable, slightly sticky and slightly plastic; few fine
roots; common very fine interstitial pores; about 40
percent basalt stones; moderately calcareous; strongly
alkaline (pH 9.0); gradual, smooth boundary.

B2—4 to 12 inches, very pale brown (10YR 7/3) very cobbly
silt loam, brown (10YR 4/3) when moist; weak, fine,
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine and
medium roots; common very fine interstitial pores;
about 60 percent.cobblestones and stones; moderately
calcareous; strongly alkaline (pH 8.8); gradual,
irregular boundary.

Clca—12 to 18 inches, very pale brown (10YR 7/3) very
cobbly silt loam, brown (10YR 4/3) when moist;
massive; very hard, friable, sticky and slightly plastic;
few very fine roots; about 60 percent cobblestones and

stones; strongly calcareous; very strongly alkaline
(pH 9.2); abrupt, irregular boundary.
R—18 inches, fractured basalt; cemented lime accumulations
~in cracks and voids.

Depth to bedrock ranges from 17 to 20 inches. The soils are
usually dry above bedrock. In the Al horizon, value is 6 or 7
when the soils are dry; chroma is 2 or 3. This horizon is mod-
erately alkaline or stronglﬁ alkaline and ranges from 4 to 6
inches in thickness. In the B2 horizon, value is 6 or 7 when the
soils are dry and 4 or 5 when they are moist. The B2 horizon
ranges from 5 to 11 inches in thickness. In the Cca horizon,
value ranges from 6 to 8 when the soils are dry and from 4 to 6
when they are moist. This horizon is very cobbly loam or very
cobbly silt loam and consists of 40 to 70 percent cobblestones
and 3 to 15 percent stones. Reaction is strongly alkaline to
very strongly alkaline.

Saxby-Thiokol complex, 1 to 6 percent slopes (SMB).—
This mapping unit is on lake terraces in the extreme
southwestern part of the survey area. It consists of about
50 percent Saxby extremely stony silt loam, 1 to 6 percent
slopes, and 30 percent Thiokol silt loam, low rainfall, 1
to 6 percent slopes. Included with this unit in mapping
are areas of Very stony land and Palisade silt loam, 1 to
6 percent slopes. These included areas make up about 20

"percent of the total acreage.

Soils of this complex are intermingled. The Saxby soil is
in slightly raised positions on ridgetops under a cover of

ellowbrush, bluebunch wheatgrass, and big sagebrush.

he Thiokol soil is in slightly concave positions and in
the more nearly level areas between ridges. It is under a
cover of bluebunch wheatgrass, squirreltail, annual
mustard, and big sagebrush.

Runoff is medium, and the hazard of erosion is moderate
on these soils. Average annual precipitation ranges from
8 to 11 inches, and the frost-free period is 85 to 100 days.
The Water-supplgring capacity is about 6 to 8 inches be-
fore moisture is depleted.

The soils of this complex are used for range and wild-
Jife habitat. Capability unit VIIs-S, nonirrigated; Semi-
desert Shallow Loam range site.

Saxby-Very stony land association (SN).—This map-
ping unit is on lake terraces and mountain foot slopes i
the southwestern part of the survey area. Slopes are short
to medium in length. It consists of about 60 percent Saxby
extremely stony silt loam, 10 to 30 percent slopes, and 30
percent Very stony land. Included with this unit in
mapping are areas of Palisade silt loam, 6 to 10 percent
slopes, and Sanpete gravelly silt loam, 6 to 30 percent
slopes. These included soils make up about 10 percent of
the total acreage.

Soils of this association are closely intermingled. The
Saxby soil is in slightly concave positions under a cover
of bluebunch wheatgrass, squirreltail, yellowbrush, and
big sagebrush. A profile of this soil is the one described as
representative for the Saxby series. Runoff is medium,
and the hazard of erosion is moderate. Very stony land
is on ridgetops and at random locations in other parts of
the association.

This association is used for range and wildlife habitat.
Capability unit VIIs-S, nonirrigated ; Semidesert Shallow
Loam range site. '

Sheeprock Series

The Sheeprock soils consist of somewhat excessively
drained soils. These soils are on alluvial fans, lake ter-
races, and dissected lake-terrace escarpments on Fremont
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Island and in the southern part of the Promontory
Mountains. They formed in very gravelly alluvium and
sandy beach deposits derived from limestone, sandstone,
and quartzite. Slopes range from 6 to 40 percent. Vegeta-
tion 1s mainly cheatgrass but includes some Indian rice-
grass, bluebunch wheatgrass, yellowbrush, big sagebrush,
and juniper. Mean annual air temperature ranges from 48°
to 52° F. Average annual precipitation ranges from 11 to
14 inches, and the frost-free period is 120 to 140 days.
Elevations range from 4,220 to 5,100 feet.

In a representative profile, the surface layer is pale-
brown gravelly sandy loam about 6 inches thick. Next is
is a layer of pale-brown gravelly sandy loam and brown
gravelly light loam about 8 inches thick. Below this, and
extending to a depth of 60 inches, is gray very gravelly
sand. These soils are slightly calcareous and moderately
alkaline to strongly alkaline to a depth of 14 inches and
are strongly calcareous and very strongly alkaline below
that dept%.

Permeability is rapid, and the rate of water intake is
very rapid. Available water holding capacity is 2.5 to
5 inches to a depth of 5 feet. The water-supplying capacity
is 6 to 7 inches before moisture is depleted. Roots pene-
trate to a depth of 60 inches, but most roots are in the
upper 20 to 30 inches of the soil.

Sheeprock soils are used for range.

Representative profile of Sheeprock gravelly sandy
loam, 6 to 10 percent slopes, in range, 475 feet west and
650 feet north of the east quarter corner of section 13,
T. 5 N., R. 5 W., on Fremont Island:

Al1—0 to 6 inches, pale-brown (10YR 6/3) gravelly sandy loam,
dark brown (10YR 8/3) when moist; weak, medium
and fine, granular structure; soft, friable, slightly
sticky and nonplastic; common fine and very fine
roots; 20 percent gravel; slightly calcareous; moder-
ately alkaline (pH 8.4); clear, smooth boundary.

C1—6 to 10 inches, pale-brown (10YR 6/3) gravelly sandy
loam, dark brown (10YR 3/3) when moist; weak,
medium, subangular blocky structure; soft, very
friable, slightly sticky and nonplastic; common fine
and very fine roots; 20 ﬁercent gravel; slightly cal-
careous; moderately alkaline (pH é.4) ; abrupt,
smooth boundary.

C2—10 to 14 inches, brown (10YR 5/3) gravelly light loam,
dark brown (10YR 3/3) when moist; massive; soft,
very friable; few fine and very fine roots; 40 percent
gravel; slightly calcareous; strongly alkaline (pH 8.6);
clear, smooth boundarﬁ

C3—14 to 60 inches, gray (10YR 5/1) very gravelly sand, very
dark gm{rish brown (10YR 3/2) when moist; single
grained; loose; 65 percent gravel (mainly % to % inch
in diameter) ; strongly calcareous, lime is disseminated;
very strongly alkaline (pH 9.2).

Between depths of 10 and 40 inches, the texture averages very
gravelly sand and the content of coarse fragments ranges from
50 to 80 percent. Depth to the very gravelly material ranges
from 11 to 20 inches. The soils are usually dry in all parts
between depths of 12 to 35 inches. - '

In the Al horizon, value is 5 or 6 when the soils are dry and
3 or 4 when they are moist; chroma is 2 to 4. This horizon is
gravelly loam or gravelly sandy loam, and the content of fine
gravel ranges from 20 to 40 percent. The horizon is mildly
alkaline or moderately alkaline and is generally noncalcareous
but may be slightly calcareous. In places there isno Al horizon.
In the C horizon, hue ranges from 10YR to 5Y; value ranges
from 5 to 7 when the soils are dry and 3 to 6 when they are
moist; and chroma ranges from 1 to 4. Reaction is mildly
alkaline to very strongly alkaline. The C horizon is mainly
strongly calcareous but ranges to slightly calcareous.

Sheeprock gravelly sandy loam, 6 to 10 percent slopes
(SoD).—This soil is on south- and west-facing slopes on
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lake terraces and alluvial fans on Fremont Island. Slopes
are slightly convex and medium in length. A profile of this
soil is the one described as representative for the Sheep-
rock series. Texture of the surface layer is mainly gravelly
sandy loam but is gravelly loam in some places. I%unoﬂ:' 18
medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Blue Star gravelly loam, gravelly subsoil variant, 6 to 10
percent slopes.

This Sheeprock soil is used for range. Capability unit
VIs-U, nonirrigated ; Upland Sand range site.

Sheeprock gravelly loam, 10 to 40 percent slopes,
severely eroded (SpF3).—This soil is on highly dissected
lake-terrace escarpments and alluvial fans. Slopes are
short to medium in length. The surface layer is mainly
gravelly loam but is gravelly sandy loam in places. Runoff
is rapid, and the hazard of erosion is high. Gully erosion is
commonly severe, and sheet and rill erosion is moderate.

Included with this soil in mapping are small areas of
Blue Star gravelly loam, 6 to 20 percent slopes, and Blue
Star gravelly loam, gravelly subsoil variant, 6 to 10 per-
cent slopes.

This Sheeprock soil is used for range. Capability unit
VIIs-U, nonirrigated; Upland Sand range site.

Smarts Series

The Smarts series consists of well-drained soils. These
soils are on mountain slopes and in wooded canyons or
ravines. They formed in a.ﬁuvium derived from sandstone
and quartzite. Slopes range from 30 to 70 percent. Vegeta-
tion is dominantly maple but includes some chokecherry,.
oregongrape, snowberry, lupine, and scattered aspen.
Mean annual air temperature ranges from 40° to 46° F.
Average annual precipitation ranges from 18 to 24 inches,
and the frost-free period is 75 to 100 days. Elevations
range from 5,400 to 7,000 feet.

In a representative profile, the surface layer is dark

ayish-brown loam about 45 inches thick. The subsoil
18 light-brown %ravelly clay loam in the upper part and
brown cobbly clay loam in the lower part. It reaches to a
depth of 68 inches. The surface layer is mildly alkaline,
and the subsoil is moderately alkaline.

_ Permeability is moderate to a depth of 45 inches but
is moderately slow below that depth. The rate of water
intake is moderate. Available water holding capacity 1s
8 to 11 inches to a depth of 5 feet. The water-supplying
capacity is 14 to 19 inches before moisture is depleted.
Roots penetrate easily to a depth of 60 inches.

These soils are used for range, wildlife habitat, and
water supply.

Representative profile of Smarts loam, 30 to 70 percent
slopes, in range, 1,600 feet north and 200 feet east of the
southwest corner of section 20, T. 14 N., R. 4 W.:

A11—0 to 15 inches, dark grayish-brown (10YR 4/2) loam, very
dark brown (10YR 2/2) when moist; weak, fine and
medium, granular structure; soft, friable, slightly
sticky and slightly plastic; common fine roots; few
medium and coarse pores; mildly alkaline (pH 7.4);
gradual, wavy boundary.

A12—15 to 32 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) when moist; weak,
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
fine roots; few medium and coarse pores; mildly alka-
line (pH 7.6) ; gradual, wavy boundary.
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A13—382 to 45 inches, dark grayish-brown (10YR 4/2) heavy
loam; very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic;
common fine roots; few medium and coarse pores;
mildly alkaline (pi:I 7.8); clear, wavy boundary.

B2t—45 to 60 inches, light-brown (7.5YR 6/4) gravelly clay
loam, brown (7.5YR 3/4) when moist; weak, medium,
prismatic structure that parts to moderate, medium,
subangular blocky; very hard, firm, sticky and plastic;
few fine roots; few fine pores; many thin clay films on
ped faces; 40 percent angular gravel and fractured
sandstone; moderately alkaline (pH 8.0); clear, wavy
boundary.

B3—60 to 68 inches, brown.(7.5YR 5/3) cobbly light clay
loam, dark brown (7.5YR 4/3) when moist; weak,
medium, subangular blocky structure; hard, firm,
sticky and plastic; few fine and very fine roots; com-
mon thin clay films on ped faces; 75 percent fractured
sandstone and some cobblestones; moderately alka-
line (pH 8.2).

Coarse fragments are mainly angular cobblestones and gravel of
sandstone and quartzite. Their content ranges from 0 to 45
gercent in the Al horizon and from 30 to 80 percent in the B2t

orizon. The soils are usually moist, but they are dry in all parts
between depths of 4 to 12 inches for 60 consecutive days or more
in summer.

In the Al horizon, value is 4 to 5 when the soils are dry and 2 or 3
when they are moist; and chroma is 2 or 3. The Al horizon is loam,
silt loam, gravelly loam, or gravelly silt loam and ranges from 24
to 45 inches in thickness. Reaction is neutral to moderately alkaline.

In the B2t horizon, hue is 10YR or 7.5YR; value is 5 or 6 when
the soils are dry and 4 or 5 when they are moist; chroma ranges
from 2 to 4. Texture is gravelly clay loam, cobbly clay loam, very
gravelly clay loam, or ver{ cobbly clay loam. Reaction is neutral
to moderately alkaline. Clay films range from common to many
and from thin to moderately thick on ped faces.

Smarts loam, 30 to 70 percent slopes (SQG).—This
soil is on north- and east-facing mountain slopes in narrow,
wooded canyon areas or ravines. Runoff is medium, and
the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Broad cobbly loam, 30 to 60 percent slopes; Manila loam,
25 to 60 percent slopes; Middle cobbly silt loam, 30 to 70
percent slopes; and a Smarts soil that has a gravelly or
cobbly surface layer.

Smarts loam, 30 to 70 percent slopes, is used for range,
water supply, and habitat for big-game animals. Capa-
bility unit VIIe-M, nonirrigated ; Mountain Loam (Shrub)
range site.

Snowville Series

The Snowville series consists of well-drained soils. These
soils are on rolling hills and foot slopes in the northern
part of Hansel Valley. They formed in residuum derived
mainly from basalt but partly from limestone. Slopes range
from 6 to 20 percent. Vegetation consists of sagebrush,
snakeweed, bluebunch wheatgrass, balsamroot, wild onion,
and cheatgrass. Mean annuaﬂir temperature ranges from
46° to 49° F. Average annual precipitation is 14 to 15
inches, and the frost-free period is 110 to 120 days.
Elevations range from 5,200 to 5,500 feet.

In a representative profile, the surface layer is grayish-
brown gravelly silt Joam about 7 inches thick. The subsoil
is light brownish-gray gravelly heavy loam and cobbly
light clay loam about I1 inches thick. Below this is an
indurated hardpan that is about 2 inches thick and over-
lies basalt. The soils are moderately alkaline throughout
and are slightly calcareous in the surface layer and
moderately calcareous in the subsoil.
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Permeability is moderate, and the rate of water intake
is slow. Available water holding capacity is 2.5 to 8 inches
above the hardpan. The water-supplying capacity is 5 to
6 inches before moisture is depleted. Roots penetrate to
the hardpan.

These soils are used for range and wildlife habitat.

Representative profile of Snowville gravelly silt loam,
6 to 20 percent slopes, in range, 500 feet north and 100 feet
west of the south quarter corner of section 13, T. 14 N.,
R. 7 W, about 8 miles east of Snowville:

Al1—0 to 3 inches, graKish-brown (10YR 5/2) gravelly silt
loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, granular structure; soft,
friable, slightly sticky and slightly plastic; many fine
and few medium roots; 20 percent angular gravel;
slightly calcareous, lime is disseminated; moderately
alkaline (pH 8.0); clear, smooth boundary.

Al12—3 to 7 inches, grayish-brown (10YR 5/2) gravelly silt
loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine and medium, granular structure;
soft, friable, slightly sticky and slightly plastic;
many fine and few medium roots; 20 percent angular
gravel; slightly calcareous, lime is disseminated;
moderately alkaline (pH 8.0); clear, smooth boundary.

B21—7 to 13 inches, light brownish-gray (10YR 6/2) gravelly
heavy loam, dark grayish brown (10YR 4/2) when
moist; weak, fine and medium, subangular blocky
structure; slightly hard, friable, slightly sticky and
plastic; common fine and few medium roots; 20
percent angular gravel; moderately calcareous, lime
is disseminated; moderately alkaline (pH 8.0); clear,
smooth boundary.

B22—13 to 18 inches, light brownish-gray (10YR 6/2) cobbl
light clay loam, dark grayish brown (10YR 4/2
when moist; weak, fine and medium, subangular
blocky structure; hard, firm, sticky and plastic;
common fine and few medium roots; 30 percent angular
cobblestones and gravel; moderately calcareous, lime
is disseminated; moderately alkaline (pH 8.2);
abrupt, wavy boundary.

Clcam—18 to 20 inches, indurated hardpan.

R—20inches, basalt.

Depth to the indurated hardpan ranges from 14 to 20 inches.
Coarse fragments are mainly angular fragments of caliche
% to % inch in size. A few large stones and cobblestones of
basalt are scattered on the surface. Content of gravel and
cobblestones ranges from 15 to 25 percent in the Al horizon
and from 20 to 35 percent in the B2 horizon. The soils are
usually moist but are dry above the hardpan for more th_an_ 60
consecutive days in summer. The indurated hardpan is im-
mediately over basalt bedrock in most places.

In the Al horizon, chroma ranges from 2 to 3. Thickness
ranges from 7 to 8 inches. The A1 horizon is slightly calcareous
or moderately calcareous. In the B2 horizon, value is _3 or ‘4
when the soils are moist; chroma is 2 or 3. This horizon is
gravelly or cobbly heavy loam or gravelly or cobbly hgl_lt clay
loam. Reaction is moderately alkaline or strongly alkaline.

Snowville gravelly silt loam, 6 to 20 percent §10pes
(SrE).—This soil is on foot slopes and rolling hills in the
northern part of Hansel Valley. Slopes are slightly convex
and long. Runoff is medium, and the hazard of erosion is
moderate.

Included with this seil in mapping are small areas of
Gemson silty clay loam, 6 to 10 percent slopes ;.Parleys
silt loam, 10 to 20 percent slopes; Middle cobbly silt loam,
10 to 30 percent slopes; and Rock outcrop.

This soil is used for range, which is gr.a‘zed by
cattle and horses, and for wildlife habitat. Capability unit
VIIs-U, nonirrigated; Upland Shallow Loam range site.
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Sterling Series

The Sterling series consists of somewhat excessively
drained soils. These soils are on alluvial fans, lake terraces,
escarpments, and mountain foot slopes throughout the
survey area. They formed in very gravelly and cobbly,
calcareous alluvium, colluvium, and mixed lake sediments
derived dominantly from limestone, dolomite, sandstone,
and quartzite. Slopes range from 1 to 50 percent. The
vegetation in noncultivated areas is bluebunch wheat-
grass, western wheatgrass, big sagebrush, Sandberg blue-
grass, three-awn, cheatgrass, and annual weeds. Mean
annual air temperature ranges from 45° to 48° F. Average
annual precipitation ranges from 14 to 17 inches, and the
frost-free period is 120 to 150 days. Elevations range from
4,500 to 5,400 feet.

In a representative profile, the surface layer is grayish-
brown and brown gravelly loam about 16 inches thick.
The underlying layer is pale-brown cobbly loam to a depth
of 27 inches and pale-brown very cobbly loam between
depths of 27 and 60 inches or more. A layer of lime accu-
mulation is at a depth of 16 inches. The surface layer is
mildly alkaline and moderatﬂfr calcareous, and the under-
lying layer is moderately alkaline and strongly calcareous.

Permeability is moderately rapid, and the rate of water
intake is very rapid. Most roots penetrate to a depth of
28 to 38 inches in the soil. Only a few roots extend into
the very gravelly or very cobbly material.

These soils are used mainly for range, but most of the
more nearly level areas are used for nonirrigated crops.
Some areas are used for urban development and as a source
of gravel.

Representative profile of Sterling gravelly loam, 6 to 20
percent slopes, in range, 2,150 feet east and 700 feet
north of the west quarter corner of section 21, T. 13 N.,
R. 7 W, in Hansel Valley:

A11—0 to 2 inches, grayish-brown (10YR 5/2) gravelly loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, crumb structure; soft, friable, slightly
sticky and slightly plastic; many fine roots; 25 per-
cent gravel; moderately calcareous, lime is dissemi-
nated; mildly alkaline (pH 7.8); clear, smooth
boundary.

A12—2 to 8 inches, grayish-brown (10YR 5/2) gravelly loam,
dark brown (10YR 3/3) when moist; weak, fine and
medium, granular structure; soft, friable, slightly
sticky and slightly plastic; common fine roots; few
very fine tubular pores; 25 percent gravel; moderately
calcareous, lime is disseminated; mildly alkaline (pH
7.8); clear, smooth boundary.

A13—8 to 16 inches, brown (10YR 5/3) gravelly loam, dark
brown (lOYR 3/3) when moist; weak, medium, granu-
lar structure; soft, friable, slightly sticky and slightly
plastic; few fine roots; common fine and very fine
tubular pores; 35 percent gravel and cobblestones;
moderately calcareous, lime is disseminated; mildly
alkaline (pH 7.8); gradual, wavy boundary.

Clca—16 to 27 inches, pale-brown (10YR 6/3) cobbly loam,
brown (10YR 4/3) when moist; massive; soft, very
friable, slightly sticky and slightly plastic; few fine
roots; common very fine and féew tubular pores; 40
percent cobblestones and gravel, coated with lime;
strongly calcareous, lime is disseminated; moderately
alkaline (pH 8.0); gradual, wavy boundary.

C2—27 to 60 inches, pale-brown (10YR 6/3) very cobbly
light loam, yellowish brown (10YR 5/4) when moist;
massive; soft, very friable, slightly sticky and non-
plastic; few fine tubular pores; 70 percent cobblestones
and gravel, coated with lime; strongly calcareous,
lime is disseminated; moderately alkaline (pH 8.0).
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Depth to the horizon of carbonate accumulation ranges
from 10 to 19 inches. Coarse fragments are rounded and angular
limestone and sandstone, mainly gravel and cobblestones.
The content of coarse fragments ranges from 20 to 50 percent
in the Al horizon and from 40 to 80 percent in the Cca and C
horizons. Texture averages very gravelly or very cobbly light
loam between depths of 10 to 40 inches. The soils are usually
moist but are dry in all parts between depths of 8 to 24 inches
for more than 60 consecutive days in summer.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. Texture is gravelly
loam or gravelly silt loam. Reaction iz mildly alkaline or
moderately alkaline. The Al horizon is slightly calcareous or
moderately calcareous and ranges from 10 to 19 inches in
thickness. :

In the Cca and C horizons, value ranges from 6 to 8 when
the soils are dry and from 4 to 6 when they are moist; chroma
ranges from 2 to 4. Reaction is moderately alkaline or strongly
alkaline. Texture is gravelly loam, very gravelly loam, cobbly
loam, or very cobbly loam. Very cobbly loamy sand may
be present below a depth of 40 inches. :

Sterling gravelly loam, 1 to 6 percent slopes (SsB).—
This soil is on intermediate and high lake terraces and
alluvial fans. Runoff is slow, and the hazard of erosicn
is slight. Available water holding capacity is 3.5 to 5
inches to a depth of 5 feet. The water-supplying capacity
before the moisture is depleted is 8 to 9 inches. Average
annual precipitation ranges from 15 to 16 inches, and the
frost-free period is 120 to 130 days.

Included with this soil in mapping are small areas of
Hupp gravelly silt loam, 1 to 6 percent slopes, and Kearns
silt loam, 3 to 6 percent slopes.

This Sterling soil is used for nonirrigated small grains.
Capability unit IVs-U4, nonirrigated; range site not
assigned.

Sterling gravelly loam, 6 to 20 percent slopes (SsD).—
This soil is on long alluvial fans, intermediate and high
lake terraces, and mountain foot slopes. Slopes are slightly
convex. A profile of this soil is the one described as repre-
sentative for the Sterling series. Runoff is medium, and
the hazard of erosion is moderate. Available water holding
capacity is 3.5 to 5 inches to a depth of 5 feet. The water-
supplying capacity before the moisture is depleted is
8 to O inches. Average annual precipitation ranges from
15 to 16 inches, and the frost-free period is 120 to 130 days.

Included with this soil in mapping are small areas of
Hupp gravelly silt loam, 6 to 10 percent slopes; Kearns
silt loam, 6 to 10 percent slopes; and Sanpete gravelly
silt loam, high rainfall, 10 to 30 percent slopes. )

This soil is used for range, for nonirrigated small grains,
and as a site for gravel pits. Capability unit IVs-U4,
nonirrigated ; Upland Stony Loam range site. ‘

Sterling gravelly loam, 20 to 30 percent slopes (SsF).—
This soil is on alluvial and colluvial fans, lake terraces,
dissected escarpments, and mountain foot slopes. Slopes
are short to medium in 1en%th. Runoff is rapid, and the
hazard of erosion is high. Slight sheet and rill erosion is
common, and a few shallow gullies have been formed.
Available water holding capacity is 3.5 to 5 inches to a
depth of 5 feet. The water-supplying capacity before
moisture is depleted is 7 to 9 inches. Average annual

recipitation ranges from 15 to 16 inches, and the frost-
ree period is 120 to 130 days.

Included with this soil in mapping are small areas of
Abela gravelly loam, 10 to 20 percent slopes, and Sanpete
gravelly silt loam, high rainfall, 10 to 30 percent slopes.

This soil is used mainly for range, but small, widely
separated areas are used for nonirrigated small grains.
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Capability unit VIs-U, nonirrigated ; Upland Stony Loam
range site.

Sterling gravelly loam, 30 to 50 percent slopes (SsG).—
This soil 1s on alluvial and colluvial fans, terrace escarp-
ments, and mountain foot slopes on the east side of Bear
River valley in the vicinity of Deweyville. Runoff is rapid,
and the hazard of erosion is high. Shght to moderate sheet
and rill erosion is common, and a few gullies that are
moderately deep have been formed. Available water
holding capacity is 3.5 to 4 inches to a depth of 5 feet.
The water-supplying capacity before moisture is depleted
is 7 to 8 inches. Average annual precipitation ranges
from 14 to 17 inches, and the frost-free period is 130 to
150 days.

Included with this soil in mapping are small areas of
Sterling gravelly loam, 20 to 30 percent slopes, and a few
stony areas.

This soil is used for range. Capability unit VIIs-TU,
nonirrigated ; Upland Stony Loam range site.

Sterling very stony loam, 10 to 30 percent slopes
(StE).—This soil is on alluvial fans along the base of the
Waellsville Mountains near Deweyville. Slopes are medium
in length and slightly convex. In places stones occupy as
much as 3 percent of the surface. Runoff is rapid, and the
hazard of erosion is high. Slight sheet erosion is common,
and a few moderately deep gullies have been formed.
Available water holding capacity is 3 to 4 inches to a
depth of 5 feet. The water-supplying capacity before
moisture is depleted is 7 to 8 inches. Average annual
precipitation ranges from 14 to 17 inches, and the frost-
free period is 130 to 150 days.

Included with this soil in mapping are small areas of
Sterling gravelly loam, 20 to 30 percent slopes, and Stony
alluvial land.

This soil is used for range and urban development.
Capability unit VIIs-U, nonirrigated; Upland Stony
Loam range site.

Sterling-Parleys complex, 6 to 20 percent slopes
(SuE).—This mapping unit is on high lake terraces, fans,
terrace escarpments, and hilly uplands in the northern
parts of Blue Creek valley and Hansel Valley. It consists
of about 60 percent Sterling gravelly loam, 6 to 20 per-
cent slopes, and 25 percent Parleys silt loam, 6 to 20
percent slopes. Included with these soils in mapping are
areas of Pomat silt loam, 10 to 30 percent slopes, and
Sanpete gravelly silt loam, high rainfall, 10 to 30 percent
slopes. These included soils make up about 15 percent of
the total acreage. :

Soils of this complex are intermingled. The Sterling
soil is on short, convex knolls and escarpments. The
Parleys soil is in slightly concave areas between the knolls
and ridges.

Runoff is rapid, and the hazard of erosion is high.

The soils of this conplex are used for nonirrigated small
grains and range. Capability unit IVs—UZ, nonirrigated
Upland Stony Loam range site.

Stingal Series

The Stingal series consists of well-drained soils. These
soils are on lake terraces. They formed in strongly cal-
careous, mixed lake sediments derived dominantly from
limestone and sandstone. Elevations range from 4,300 to
5,100 feet. Slopes range from 1 to 10 percent. The vege-

tation in noncultivated areas consists of bluebunch
wheatgrass, Russian-thistle, annual weeds, and some big
sagebrush. Mean annual air temperature ranges from 47°
to 50° F. Average annual precipitation ranges from 11 to
14 inches, and the frost-free period is 100 to 130 days.

In a representative profile, the surface layer is light
brownish-gray loam about 6 inches thick. The subsoil is
very pale brown loam about 19 inches thick. The substra-
tum extends to a depth of 60 inches or more. It is very pale
brown loam in the upper part and white loam and very
fine sandy loam in the lower part. These soils are strongly
alkaline or very strongly alkaline and are moderately
calcareous or strongly calcareous throughout.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 7.5 to
9.5 inches to a depth of 5 feet. The water-supplying
capacity is 8 to 10.5 inches before moisture is depleted.
Roots penetrate easily to a depth of 48 inches but may
reach to a depth of 60 inches.

These soils have limited use for wildlife habitat and in-
dustrial development.

Representative profile of Stingal loam, 1 to 6 percent
slopes, in a cultivated field, 1,800 feet east and 175 feet
south of the northwest corner of section 4, T. 10 N.,
R. 7 W., about 5 miles west of Golden Spike National

- Monument:

Apl—0 to 2 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) when moist; moderate,
medium, platy structure; soft, very friable, slightly
sticky and slightly plastic; many very fine roots;
many very fine vesicular pores; moderately calcareous;
strongly alkaline (pH 8.6); clear, smooth boundary.

Ap2—2 to 6 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) when moist; mod-
erate, thick and medium, platy structure; soft, very
friable, slightly sticky and slightly plastic; many
very fine roots; many very fine vesicular pores;
moderately calcareous; strongly alkaline (pH 8.6);
abrupt, smooth boundary.

B21—6 to 13 inches, very pale brown (10YR 7/3) loam,
brown (10YR 4/3) when moist; weak, coarse, pris-
matic structure that parts easily to weak, medium,
subangular blocky; slightly hard, friable, slightly
sticky and slightly plastic; few very fine roots; com-
mon fine tubular pores; moderately calcareous;
strongly alkaline (pH 8.6); gradual, smooth boundary.

B22—13 to 25 inches, very pale brown (10YR 7/3) loam,
grayish brown (10YR 5/2) when moist; weak, medium,
subangular blocky. structure; slightly hard, very
friable, slightly sticky and nonplastic; few very fine
roots; common fine tubular pores; few krotovinas
10 to 15 millimeters in diameter; strongly calcareous,
lime is disseminated; strongly alkaline (p¥l 8.8);
abrupt, irregular boundary.

Clea—25 to 34 inches, very pale brown (10YR 8/3) loam,
light brownish gray (2.5YR 6/2) when moist; Weak,
medium, subangular blocky structure; hard, friable,
nonsticky and nonplastic; few very fine roots; com-
mon fine and few medium tubular pores; strongly
calcareous, lime is disseminated; very strongly
alkaline (pH 9.4); abrupt, irregular boundary.

C2ca—34 to 48 inches, white (10YR 8/2) light loam, light
brownish gray (2.56Y 6/2) when moist; massive;
hard, very friable, slightly sticky and nonplastic;
few very fine roots; few very fine tubular pores;
strongly calcareous, lime is disseminated; very
strongly alkaline (pH 9.4); abrupt, wavy boundary.

C3ca—48 to 56 inches, white (2.5Y 8/2) very fine sandy loam,
light brownish gray (2.5Y 6/2) when moist; massive;
slightly hard, very friable, nonsticky and nonplastic;
few very fine roots; few very fine tubular pores;
strongly alkaline (pI-i 9.4); clear, smooth boundary.
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C4—56 to 74 inches, white (2.5Y 8/2) very fine sandy loam,
light brownish gray (2.5Y 6/2) when moist; massive;
goft, very friable, nonsticky and nonplastic; strongly
calcareous, lime is disseminated; very strongly alka-
line (pH 9.4).

The solum ranges from 12 to 25 inches in thickness. Between
depths of 10 and 40 inches, the texture averages silt loam and
the content of clay ranges from 15 to 18 percent.

In the Al horizon, value is 3 or 4 when the soils are moist;
chroma is 2 or 3. Texture is loam or very fine sandy loam.
Reaction is moderately alkaline to very strongly alkaline.

In the B2 horizon value is 6 or 7 when the soils are dry and 4
or 5 when they are moist; chromas is 2 or 3. This horizon is loam
or silt loam and is moderately alkaline to very strongly alkaline
and moderately calcareous or strongly calcareous. The B2
horizon ranges from 6 to 19 inches in thickness.

In the Cca and C horizons, hue ranges from 10YR to 5Y;
value ranges from 6 to 8 when the soils are dry and from 4 to
6 when they are moist; and chroma ranges from 2 to 4. Texture
is gilt loam, very fine loam, or fine sandy loam. Reaction is
strongly alkaline to very strongly alkaline. The Cca and C
horizons contain 10 to 30 percent fine gravel below a depth of
40 inches in places.

Stingal loam, 1 to 6 percent slopes (SvB).—This soil is
on mainly south- and west-facing lake terraces. Slopes
are medium in length and convex. A profile of this soil is
the one described as representative for the Stingal series.
Runoff is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Eccles fine sandy loam, 1 to 6 percent slopes; Pomat silt
loam, 6 to 10 percent slopes, Mellor silt loam, 1 to 6 per-
cent slopes; and Windmill gravelly loam, 1 to 6 percent
slopes.

’II)‘his soil is used mainly for nonirrigated small grains.
In recent years large areas of crested wheatgrass have
been planted on this soil. This soil also is used for range,
wildlife habitat, and industrial development. Capability
unit IVe-UZ, nonirrigated ; Upland Loam range site.

Stingal loam, 6 to 10 percent slopes (SvD).—This soil
is on lake terraces. Slopes are short and convex. Runoff
is medium, and the hazard of erosion is moderate to high.
Sheet and rill erosion is common. In places moderately
deep gullies have been formed.

Included with this soil in mapping are small areas of
Eccles fine sandy loam, 6 to 10 percent slopes; Pomat silt
loam, 6 to 10 percent slopes; and Stingal loam, 1 to 6
percent slopes.

This soil is used for nonirrigated small grains and for
range. Large areas of crested wheatgrass have been planted
on this soil. Wildlife and industry also use this soil.
Capability unit IVe-UZ, nonirrigated; range site not
assigned.

Stokes Series

The Stokes series consists of moderately well drained
soils that are affected by alkali. These soils are on low
lake terraces and lake plains in Bear River valley south-
west of Tremonton. They formed in fine-textured mixed
lake sediments and alluvium. The surface has been
reworked by wind or water and, in most places, is made
up of many small hummocks or mounds. Slopes are 0
to 1 percent. The vegetation in noncultivated areas is
greasewood, big sagebrush, Nuttall saltbush, saltgrass,
annual mustard, cheatgrass, and other annuals. Mean
annual air temperature ranges from 46° to 51° F. Average
annual precipitation ranges from 12 to 14 inches, and the
frost-free period is 130 to 150 days. Elevation ranges from
4,220 to 4,300 feet.

SOIL SURVEY

In a representative profile (fig. 11), the surface layer is
light brownish-gray silt loam ‘about 11 inches thick.
The subsoil is light brownish-gray clay and white silty
clay about 13 inches thick. The substratum is light-gray
silty clay loam and very pale brown heavy silt loam;
it reaches to a depth of 68 inches. The surface layer is
moderately alkaline. Below the surface layer, and ex-
tending to a depth of 68 inches, the soil is very strongly
alkaline. The surface layer is noncalcareous, and the
subsoil and substratum are moderately calcareous to
strongly calcareous. A layer of lime accumulation is at
a depth of 18 inches.

Permeability is slow in the subsoil and is moderately
slow in the substratum. The rate of water intake is slow.
Because of the salt content, the water available to plants
is only 7 to 10 inches to a depth of 5 feet and the water-
supplying capacity is 9 to 11 inches before moisture is
depleted. If the soils are reclaimed, however, the available
water holding capacity is 10 to 12 inches to a depth of 5
feet. These soils are strongly affected by alkali. Most
roots are in the upper 24 inches of soil, but some roots

‘penetrate to a depth of 60 inches.

Figure 11.—Profile of Stokes silt loam.
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Stokes soils are used for range, irrigated crops, and, to
a lesser extent, nonirrigated crops.

Representative profile of Stokes silt loam, in a cultivated
field, 2,450 feet west and 100 feet south of the east quarter
corner of section 28, T. 10 N., R. 3 W., about 4 miles
northwest from the town of Corinne:

Apl—a0 to 6 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky structure that parts to
weak, fine, granular; slightly hard, friable, slightly
sticky and slightly plastic; common very fine roots;
common very fine vesicular pores; moderately alkaline
(pH 8.4); abrupt, smooth boundary.

Ap2—6 to 11 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
very fine roots; common very fine vesicular pores;
moderately alkaline (pH 8.4); abrupt, smooth

boundary.

B21t—11 to 18 inches, light brownish-gray (10YR 6/2) clay,
dark grayish brown (10YR 4/2) when moist; strong,
medium, prismatic structure; very hard, very firm,
very sticky and plastic; few very fine roots; many
very fine interstitial pores; continuous.moderately
thick clay films on ped faces; moderately calcareous,
lime is disseminated; very strongly alkaline (pH 9.6);
clear, wavy boundary.

B22tca—18 to 24 inches, white (10YR 8/2) silty clay, light
brownish gray (2.5Y 6/2) when moist and pale-brown
(10YR 6/3) ped faces when moist; common, fine,
distinet, brown (10YR 5/3) and pale-olive (5Y 6/3)
mottles; moderate, medium, subangular blocky struc-
ture; very hard, firm, sticky and plastic; few fine roots;
few fine and very fine interstitial pores; strongly
calcareous, lime is disseminated; very strongly
alkaline (pH 9.6) ; gradual, wavy boundary.

Clca—24 to 47 inches, light-gray (2.5Y 7/2) silty clay loam,
pale olive (5Y 6/3) and olive (5Y 5/3) when moist;
common, medium, prominent, dark yellowish-brown
(10YR 4/4) mottles; massive; very hard, firm, sticky
and plastic; many very fine interstitial pores; strongly
calcareous, lime is disseminated; very strongly
alkaline (pH 9.6) ; abrupt, smooth boundary.

C2—47 to 68 inches, very pale brown (10YR 7/3) heavy silt
loam, pale olive (5Y 6/3) when moist; common,
medium, prominent, dark yellowish-brown (10YR
4/4) mottles; massive; very hard, friable, sticky and
slightly plastic; many fine and very fine interstitial
pores; strongly calcareous, lime is disseminated; very
strongly alkaline (pH 9.6).

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 13 to 24 inches. The soils are usually
moist, but in most years they are dry in all parts between
depths of 4 and 12 inches for more than 60 consécutive days
in summer unless they are irrigated.

In the Al horizon, hue is 10YR or 2.5Y; chroma is 2 or 3.
Texture is mainly silt loam but in places is light silty clay
loam. The Al horizon is moderately alkaline or strongly alka-
line and is mostly noncalcareous but ranges to moderately cal-
careous. The Al horizon ranges from 5 to 11 inches in thickness.

In the B2t horizon, hue is 10YR or 2.5Y; value ranges
from 5 to 8 when the soils are dry and from 3 to 6 when
they are moist; and chroma ranges from 2 to 4. Texture is
clay or silty clay, and the content of clay ranges from 40 to
55 percent. Structure ranges from weak to strong and is

prismatic or subangular blocky. Clay films range from none"

or few to continuous and from modetately thick to thick on
ped faces. Reaction is strongly alkaline or very strongly
alkaline. The B21t horizon is slightly calcareous to moderately
calcareous, but the B22tca horizon is strongly calcareous.

In the Cca and C horizons, hue is 7.5Y or 5Y; value ranges
from 5 to 8 when the soils are dry and is 5 to 6 when they are
moist; and chroma ranges from 2 to 4. Texture is silty clay,
silty clay loam, or silt loam, and the C horizon is stratified
with thin layers of very fine sandy loam. Mottles are common
to many and distinet to prominent and are at a depth of 17
to 30 inches. In areas that have been drained, the water table
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is at & depth of 48 to more than 60 inches. Depth to the water
table averages 40 inches where the soils have not been
drained. These soils are strongly affected by alkali and are
slightly to moderately affected by salts. . )

Stokes silt loam (Sw).—This soil is on low lake terraces
and lake plains in the lower part of the Bear River valley,
about 5 miles southwest of Tremonton. Slopes are 0 to 1
percent. Except where the soil has been Jeveled, the surface
is uneven and is marked with many small mounds or
h}l_nﬁmocks. Runoff is slow, and the hazard of erosion is
shght. :

Included with this soil in mapping are small areas of
Fridlo silt loam, moderately alkali, and Lasil silt loam,
moderately alkali.

This Stokes soil is used mainly for irrigated crops and
range. Irrigated crops are alfalfa, sugar beets, small grains,
corn for silage, and irrigated pasture. Improved range is
mostly tall wheatgrass. Some areas of this soil are used for
nonirrigated small grains and for growing alfalfa seed.
Capability unit IVw-28, irrigated; Alkali Bottom range
site.

Stony Alluvial Land

Stony alluvial land (Sx) is a miscellaneous land type that
occurs at scattered locations along the Wasatch Mountains
and the Promontory Mountains. It is on small alluvial
fans and short breaks between lake terraces and consists of
very stony, cobbly, and gravelly alluvium. The coarse
fragments are mainly rounded or subrounded limestone
or quartzite. Stones and cobblestones cover about 40 to
70 percent of the surface, and a few boulders are present.
The vegetation is sparse but provides some grazing. It is
mainly big sagebrush, maple, oakbrush, yellowbrush,
chokecherry, sand dropseed, three-awn, and cheatgrass.

Stony alluvial land is used mainly for wildlife habitat
and range. In places it is used for urban development.
Capability unit VIIs-U, nonirrigated; Upland Stony
Loam range site.

Sunset Series

The Sunset series consists of moderately well drained
soils. These soils are on flood plains and low river terraces
along the Bear River. They formed in mixed, medium-
textured, stratified alluvium derived dominantly from
limestone, sandstone, and quartzite rocks. Slopes range
from 0 to 2 percent. The vegetation in noncultivated areas
is mainly willow, rose, Great Basin wildrye, western
wheatgrass, saltgrass, foxtail, povertyweed, cheatgrass,
and annuals. Mean annual air temperature ranges from
48° to 51° F. Average annual precipitation ranges from 12
to 16 inches, and the frost-free period is 125 to 145 days.
Elevations range from 4,215 to 4,310 feet.

In a representative profile, the surface layer is grayish-
brown silt Joam about 10 inches thick. Below this are
layers of light brownish-gray heavy silt loam, dark-gray
loam, grayish-brown light loam, light brownish-gray light
loam and fine sandy Joam, and pale-brown loamy fine
sand. These extend to a depth of 60 inches or more. In
the upper 15 inches, these soils are moderately alkaline
and moderately calcareous. Between depths of 15 to 60
inches, they are strongly alkaline or very strongly alkaline
and strongly calcareous.
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Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 8.5 to 10
inches to & depth of 5 feet. The water-supplying capacity
is 10 to 12 inches before moisture is depleted. Roots pene-
trate to the water table, which is usually at a depth of
between 30 and 40 inches. If the soils are drained, however,
roots may penetrate to a depth of more than 60 inches.

Sunset soils are used for irrigated and nonirrigated
crops. '

Representative profile of Sunset silt loam, in a culti-
vated field, 1,400 feet north and 200 feet west from the
south quarter corner of section 30, T. 10 N, R. 2 W,,
about 1% miles north of Corinne:

Ap—0 to 10 inches, grayish-brown (10YR 5/2) silt loam, very,
dark gray (10YR 3/1) when moist; weak, medium,
granular structure; hard, friable, slightly sticky and
slightly plastic; many fine and very fine roots;
moderately calcareous; moderately alkaline (pH 8.0);
abrupt, smooth boundary.

C1—10 to 15 inches, light brownish-gray (10YR 6/2) heavy
gilt loam, dark grayish brown (10YR 4/2) when moist;
weak, medium and fine, subangular blocky structure;
hard, friable, slightly sticky and slightly plastic;
many fine and very fine roots; many very fine tubular
pores; moderately calcareous, lime is disseminated;
moderately alkaline (pH 8.4); clear, wavy boundary.

Alb—15 to 19 inches, dark-gray (10YR 4/1) loam, very dark
gray (10YR 3/1) when moist; moderate, medium and
coarse, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; many fine and very
fine roots; many very fine tubular pores; strongly
calcareous, lime is disseminated; strongly alkaline
(pH 8.6); clear, wavy boundary.

C2—19 to 24 inches, grayish-brown (10YR 5/2) light loam,
dark gray (10YR 4/1) when moist; weak, medium
and coarse, subangular blocky structure; slightly
hard, very friable, nonsticky and nonplastic; few
fine and very fine roots; many very fine tubular pores;.
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.8); gradual, wavy boundary.

C3—24 to 33 inches, light brownish-gray (10YR 6/2) light
loam, dark grayish brown (10YR 4/2) when moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; few fine and very fine roots; many very
fine tubular pores; strongly calcareous, lime is dis-
seminated; strongly alkaline (pH 9.0); gradual,
wavy boundary.

C4—33 to 38 inches, light brownish-gray (10YR 6/2) fine sandy
loam, grayish brown (10YR 5/2) when moist; mas-
sive; slightly hard, very friable, nonsticky and non-
plastic; few fine and very fine roots; many very fine
tublar pores; strongly calcareous, lime is dissemi-
nated; very strongly alkaline (pH 9.2); gradual,
wavy boundary.

C5—38 to 60 inches, pale-brown (10YR 6/3) loamy fine sand,
grayish brown (10YR 5/2) when moist; few, fine,

istinct, yellowish-brown (10YR 5/6) mottles; single
grained; loose; few fine and very fine roots; strongly
calcareous, lime is disseminated; very strongly
alkaline (pH 9.2).

Texture averages loam between depths of 10 and 40 inches,
but the soil at these depths is stratified with layers of fine
sandy loam. Content of clay ranges from 15 to 18 percent.
The soils are usually moist, and unlike most other soils in the
survey area, in most years they are not dry in all parts between
depths of 8 and 24 inches for as much as 60 consecutive days
in summer. Mottles are at a depth below 34 to 38 inches and
range from few to common and from fine to medium. Depth to
the water table ranges from 30 to 40 inches unless the soils
are drained. Most areas of these soils are nearly free of salt and
alkali, but some areas are slightly to moderately affected.

In the Al horizon, chromais 1 or 2. This horizon is silt loam
or loam. The content of organic matter decreases irregularly
with depth. In the C horizon, value is 5 or 6 when the soils are
dry and 4 or 5 when they are moist; chroma ranges from 1 to 3.

Sunset silt loam (Sy).—This soil is along the Bear
River on low river terraces and flood plains. Slopes are
0 to 2 percent, and the surface is uneven where the soil
has not been leveled. Runoff is slow, and the hazard of
erosion is slight. This soil is subject to overflow and
flooding early in spring in about 4 years out of 10.

Included with this soil in mapping are small areas of
Kirkham silt loam and Martini fine sandy loam.

This Sunset soil is used mainly for irrigated alfalfa,
small grains, sugar beets, corn for silage, and improved
pasture. A smaﬁ acreage is used for nonirrigated small
grains. Capability unit IIw-2, irrigated; range site not
assigned.

Syracuse Series

The Syracuse series consists of somewhat poorly drained
soils. These soils are on low lake terraces and flood plains

"south of the Willard Bay Reservoir and extend northward

to the town of Corinne. They formed in moderately coarse
textured lake sediments and alluvium derived mainly from
sandstone, quartzite, and limestone rocks. Slopes are
mainly less than 1 percent. The vegetation in nonculti-
vated areas is chiefly saltgrass, foxtail barley, alkali
sacaton, greasewood, and annual weeds. Mean annual air
temperature ranges from 48° to 51° F. Average annual
precipitation ranges from 12 to 17 inches, and the frost-
free period is 140 to 150 days. Elevations range from
4,215 to 4,275 feet.

In a representative profile, the surface layer is grayish-
brown fine sandy loam about 16 inches thick. The under-
lying layer is light-gray fine sandy loam that reaches to a
£pth of 60 inches or more. The surface layer is noncal-
careous and strongly alkaline. A layer of lime accumula-
tion is at a depth of 16 inches. Below this, to a depth of
60 inches, the profile is moderately calcareous and strongly
calcareous an(f is very strongly alkaline.

Permeability is moderately rapid, and the rate of water
intake is rapid. Available water holding capacity is 6.5
to 8.5 inches to a depth of 5 feet. Roots penetrate to the
water table, which is commonly at a depth between 30
and 40 inches.

Syracuse soils are used for irrigated crops and range.

Representative profile of Syracuse fine sandy loam, in
a cultivated field, 300 feet south and 1,000 feet west from
the east quarter corner of section 9, T. 7 N., R. 2 W,
about three-fourths of a mile northeast of the pumping
plant at Willard Bay Reservoir:

Ap—0 to 10 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, granular structure; soft, very friable, non-
sticky and nonplastic; few medium and large roots;
strongly alkaline (pH 8.5); abrupt, smooth boundary.

Al1—10 to 16 inches, grayish-brown (10YR 5/2) fine sandy.
loam, dark brown (10YR 3/3) when moist; weak,
medium, subangular blocky structure; soft, very
friable, nonsticky and nonplastic; few large and
medium roots; strongly alkaline (pH 8.7); clear,
smooth boundary. ‘

Clca—16 to 28 inches, light-gray (10YR 7/2) heavy fine sandy
loam, brown (10YR 5/}:,3) when moist; weak, medium
and coarse, subangular blocky structure; slightly
hard, very friable, slightly sticky and nonplastic; few
medium and fine roots; few very fine tubular pores;
moderately calcareous, lime is disseminated; very
strongly alkaline (pH §.2); gradual, wavy boundary.
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C2ca—28 to 48 inches, light-gray (10YR 7/2) fine sandy loam,
brown (10YR 5/3) when moist; common, medium,
distinct, strong-brown (7.5YR 5/8) mottles; massive;
glightly hard, very friable, nonsticky and nonplastic;
few very fine tubular pores; strongly calcareous, lime
is disseminated; very strongly alkaline (pH 9.2);
diffuse, wavy boundary.

C3—48 to 60 inches, light-gray (10YR 7/2) fine sandy loam,
brown (10YR 5/3) when moist; many, medium and
large, distinct, strong-brown (7.5YR 5/8) mottles;
massive; soft, very friable, nonsticky and nonplastic;
strongly calcareous, lime is disseminated; strongly
alkaline (pH 8.7).

Texture averages fine sandy loam between depths of 10 and
40 inches. Depth to the horizon of carbonate accumulation
ranges from 16 to 20 inches. The soils are usually moist, and
unlike most other soils in the survey area, in most years they
are not dry in all parts between depths of 8 and 24 inches for as
much as 60 consecutive days in summer. Mottles are below a
depth of 28 inches and range from common to many, from

medium to large, and from faint to distinct. Most of the.

acreage has been drained, and the depth to water table is 40
to 60 inches or more. Where the soils are not drained, depth
to water table is mainly 30 to 40 inches. The effect of salts
and alkali is slight to moderate.

In the Al horizon, chroma is 2 or 3. This horizon is fine sandy
loam or sandy loam. Reaction is mildly alkaline to strongly
alkaline. In the Cca and C horizons, value is 6 or 7 when the
soils are dry and 5 to 6 when they are moist; chroma is 2 or 3.
These horizons are strongly alkaline or very strongly alkaline
and are moderately calcareous to strongly calcareous. In places
the Cca horizon is weakly cemented.

Syracuse fine sandy loam (Sz).—This soil is on low
lake terraces and flood plains. It is south of the Willard
Bay Reservoir and extends northward to the town of
Corinne. Slopes are 0 to 1 percent. Runoff is slow, and the
hazard of erosion is slight. Soil blowing is common early in
spring if the soil is unprotected.

Included with this soil in mapping are small areas of
Gooch silt loam, Lewiston fine sandy loam, and Warm
Springs fine sandy loam.

This Syracuse soil is used for irrigated crops and range.
Irrigated crops are alfalfa, small grains, sugar beets,
tomatoes, corn for silage, and irrigated pasture. Capability
unit IIIw-2, irrigated ; Alkali Bottom range site.

Thiokol Series

The Thiokol series consists of well-drained soils. These
soils are on lake terraces. They formed in strongly cal-
careous, mixed lake sediments derived from limestone and
sandstone. Slopes range from 0 to 10 percent. The vegeta-
tion in noncultivated areas is big sagebrush, bluebunch
wheatgrass, squirreltail, winterfat, and annual grasses and
weeds. Mean annual air temperature ranges from 45° to
50° F. Average annual precipitation ranges from 8 to 14
inches, and the frost-free period is 85 to 130 days. Eleva-
tions range from 4,300 to 5,125 feet.

In a representative profile (fig. 12), the surface layer and
subsoil are light brownish-gray silt loam about 20 inches
in total thickness. The substratum is white silt loam that
reaches a depth of 60 inches or more. The soils are mod-
erately calcareous and strongly alkaline to a depth of
about 20 inches and are strongly calcareous and very
strongly alkaline between depths of 20 inches and 60
inches or more.

Permeability is moderate, and the rate of water intake
is high. Available water holding capacity is 10 to 12 inches

Figure 12.—Profile of Thiokol siit loam, 1 to 6 percent slopes.

to a depth of 5 feet. Roots penetrate to & depth of more
than 60 inches. -

These soils are used mainly for nonirrigated crops and
range (fig. 13). Small areas are used for irrigated crops,
wildlife habitat, and industrial development.

Representative profile of Thiokol silt loam, 1 to 6
percent slopes, in a cultivated field, 1,750 feet- west and
1,500 feet north of the southeast corner of section 13, T.
13 N, R. 6 W, in Blue Creek valley:

Ap—o0 to 5 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
fine and few medium roots; common fine mt_:erstxtml
pores; moderately calcareous; strongly alkaline (pH
8.8); abrupt, smooth boundary. .

Al1—5 to 9 inches, light, brownish-gray (10YR 6/2) silt loam,
dark grayish brown (L0YR 4/2) when moist; weak,
medium, subangular blocky structure; s];ghtly hard,
friable, slightly sticky and slightly plastic; common
fine and few medium roots; common fine mt‘:erstxtml
pores; moderately calcareous; strongly alkaline (pH
8.7); gradual, wavy boundary. .

B21—9 to 13 inches, light brownish-gray (10YR 6/2) silt loam,
grayish brown (10 YR 4/2) when moist; weak, medium,
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few fine roots; few fine
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Figure 13.—Grassed waterway on Thiokol silt loam, 1 to 6 percent slopes, in Howell Valley.

and very fine interstitial pores; moderately calcareous;
strongly alkaline (pH 8.7); gradual, wavy boundary.

B22—13 to 20 inches, light brownish-gray (10 YR 6/2) silt loam,
grayish brown (10YR 5/2) when moist; moderate,
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few fine
roots; few fine and very fine interstitial pores; mod-
erately calcareous; strongly alkaline (pH 8.8);
gradual, wavy boundary.

Clea—20 to 28 inches, white (10YR 8/2) heavy silt loam, pale
brown (10YR 6/3) when moist; massive; very hard,
friable, sticky and slightly plastic; few very fine roots;
few very fine interstitial pores; strongly calcareous;
very strongly alkaline (pH 9.4); gradual, wavy
boundary.

C2ca—28 to 36 inches, white (2.5Y 8/2) silt loam, light brownish

gray (2.5Y 6/2) when moist; massive; very hard,
friable, sticky and slightly plastic; few véry fine
interstitial IEI)ores ; strongly caleareous; very strongly
alkaline (pH 9.5); gradual, wavy boundary.
C3—36 to 60 inches, white (2.5Y 8/2) silt loam, light brownish
. gray (2.5Y' 6/2) when moist; massive; very hard,

The solum ranges from 14 to 22 inches in thickness. Between
depths of 10 and 40 inches, the texture averages silt loam and
the content of clay ranges from 19 to 24 percent.

In the Al horizon, hue is 10YR or 2.5Y; value is 6 or 7
when the soils are dry; chroma is 2 or 3. Reaction is moderately
alkaline or strongly alkaline. The Al horizon is calcareous or
moderately calcareous and ranges from 4 to 10 inches in
thickness.

In the B2 horizon, hue is 10YR or 2.5Y; value is 6 or 7
when the soils are dry and ranges from 4 to 6 when they are
moist; and chroma is 2 or 3. Texture is silt loam or loam.
Reaction is moderately alkaline or strongly alkaline. The B2
horizon is slightly calcareous or moderately calcareous and
ranges from 4 to 12 inches in thickness.

In the Cea and C horizons, hue ranges from 10YR to 5Y;
value ranges from 6 to 8 when the soils are dry and from 4 to
7 when they are moist; and chroma ranges from 2 to 4. Texture
is silt loam or very fine sandy loam. Reaction is strongly
alkaline or very strongly alkaline. The Cea and C horizons are
strongly calcareous or very strongly calcareous.

Thiokol silt loam, 0 to 1 percent slopes (Th A).—This

friable, slightly sticky and slightly plastic; few very
fine interstitial pores; strongly calcareous; very
strongly alkaline (pH 9.7).

soil is' on lake terraces. Average annual precipitation
ranges from 11 to 14 inches, and the frost-free period is



BOX ELDER COUNTY, UTAH

100 to 130 days. Runoff is slow, and the hazard of erosion
is slight. The water-supplying capacity is 8 to 10.5 inches
before moisture is depleted.

Included with this soil in mapping are small areas of
Thiokol silt loam, 1 to 6 percent. slopes, and Hansel silt
loam, 0 to 1 percent slopes.

This soil is used mainly for nonirrigated small grains.
Some areas are used for wildlife. Capability unit IVe-U,
nonirrigated ; range site not assigned.

Thiokol silt loam, 1 to 6 percent slopes (ThB).—This
soil is on lake terraces. Sloges are slightly convex and
long. A profile of this soil is the one described as represen-
tative for the Thiokol series. Average annual precipita-
tion ranges from 11 to 14 inches, and the frost-free period
is 100 to 130 days. Runoff is medium, and the hazard of
erosion is moderate. The water-supplying capacity is 8
to 10.5 inches before moisture is depleted.

Included with this soil in mapping are small areas of
Thiokol silt loam, 6 to 10 percent slopes, and Hansel silt
loam, 1 to 6 percent slopes.

This soil is used chiefly for nonirrigated small grains
Some areas are used for wildlife and industrial develop-
ments. Capability unit IVe-UZ, nonirrigated; range site
not assigned.

Thioko] silt loam, 6 to 10 percent slopes (ThD).—This
soil is on lake terraces. Slopes are slightly convex and
medium in length. Average annual precipitation ranges
from 11 to 14 inches, and the frost-free period is 100 to
130 days. Runoff is medium, and the hazard of erosion is
moderate, The water-supplying capacity is 8 to 10.5
inches before moisture is dep{(;ted.

Included with this soil in mapping are small areas.of
Pomat silt loam, 10 to 30 percent slopes; Stingal silt loam,
6 to 10 percent slopes; and Kearns silt loam, 6 to 10
percent slopes.

This soil is used mainly for nonirrigated small
Wildlife also use this soil. Capability unit
nonirrigated ; range site not assigned.

Thiokol silt loam, low rainfall, 0 to 1 percent slopes
(TkA).—This soil is on broad lake terraces. Average
annual precipitation ranges from 8 to 11 inches, and the
frost-free period is 85 to 100 days. Runoff is slow, and the
hazard of erosion is slight. The soil will supply 6 to 8
inches of water for p%ant growth before moisture is
depleted.

Included with this soil in mapping are small areas of
]?ram silt loam and of Palisade silt loam, 1 to 6 percent
slopes.

This Thiokol soil is used mainly for range. Limited
areas are used for irrigated small grains, alfalfa, sugar
beets, alfalfa seed, and 1rrigated pasture. Wildlife also use
this soil. Capability unit ITIc-3, irrigated; capability unit
VIIc—S, nonirrigated ; Semidesert Loam range site.

Thiokol silt loam, low rainfall, 1 to 3 percent slopes
(TkB).—This soil is on lake terraces. Slopes are medium
in Ien%th. Average annual precipitation is .8 to 11 inches,
and the frost-free period i1s 85 to 100 days. Runoff is
medium, and the hazard of erosion is moderate. The soil
will supply 6 to 8 inches of water for plant growth before
moisture 15 depleted.

Included with this soil in mapping are small areas of
]?iram silt loam and of Mellor sxllz loam, 1 to 6 percent
slopes.

ains
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This Thioko! soil is used mainly for range. Limited
areas are used for irrigated small grains, alfalfa, alfalfa
seed, and irrigated pasture. Some areas are used by wild-
life. Capabihity unit ITle-3, irrigated; capability unit
VIle-S, nonirrigated ; Semidesert Loam range site.

Timpanogos Series

The Timpanogos series consists of well drained and
moderately well drained soils. These soils are on lake
terraces and alluvial fans. They formed in mixed lake
sediments and local alluvium derived mainly from lime-
stone, sandstone, and quartzite. Slopes range from 0 to
10 percent. The vegetation in noncultivated areas is blue-
bunch wheatgrass, western wheatgrass, big sagebrush, and
annual grasses. Mean annual air temperature ranges from
46° to 51° F. Average annual precipitation ranges from 14
to 18 inches, and the frost-free period is 115 to 160 days.
Elevations range from 4,250 to 5,175 feet.

In a representative profile, the surface layer is grayish-
brown silt loam about 17 inches thick. The subsoil is light
brownish-gray and pale-brown heavy silt loam about 19
inches thick. The substratum is pale-brown and light
yellowish-brown silt loam that extends to a depth of
about 60 inches. The surface layer and upper part of the
subsoil are mildly alkaline and noncalcareous. The lower
part of the subsoil and the substratum are moderately
alkaline and strongly alkaline and moderately calcareous
and strongly calcareous. A layer of lime accumulation is
at a depth of 32 inches.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 10 to 12
inches to a depth of 5 feet. Unless the soils are irrigated
thewater-sup};l)lyinﬁ capacity before moisture is depleteci
is 11 to 13 inches. Roots penetrate to a depth of 60 inches
or more.

These soils are used for nonirrigated and irrigated crops.

Representative profile of Timpanogos silt loam, 1 to 6
percent slopes, in a cultivated field, 1,500 feet east and
500 feet north of the southeast corner of section 32, T. 14

N, R.6 W., in the northern part of Blue Creek valley:

Ap—0 to 6 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium and coarse, subangular blocky structure;
soft, friable, slightly sticky and slightly plastic; few
fine roots; few fine pores and few large pores; mildly
alkaline (pH 7.8); abrupt, smooth boundary.

A1—6 to 17 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; few fine
roots; few fine pores and few medium pores; mildly
alkaline (pH 7.7); clear, smooth boundary.:

B2t—17 to 32 inches, light brownish-gray (10YR 6/2) heavy
silt loam, dark brown (10YR 3/3) when moist; weak,
medium, subangular blocky structure; hard, friable,
slightly sticky and plastic; few fine and very fine roots;
few fine pores and few medium pores; common thin
clay films on ped faces; mildly alkaline (pH 7.7);
clear, smooth boundary. .

B3ca—32 to 36 inches, pale-brown (10YR 6/3) heavy silt
loam, brown (I0YR 4/3) when moist; weak, medium,
subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few fine and very fine
roots; few fine pores; moderately calcareous; mod-
erately alkaline (pH 7.9); gradual, smooth boundary.

Cleca—36 to 44 inches, pale-brown (10YR 6/3) silt loam,
brown (7.5YR 4/4) when moist; massive; very hard,
friable, slightly sticky and plastic; few very fine roots;
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few very fine pores; strongly calcareous; strongly
alkaline (pH 8.6); gradual, wavy boundary.

C2ca—44 to 60 inches, light yellowish-brown (10YR 6/4) silt
loam, brown (7.5YR 4/4) when moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; few fine pores; strongly calcareous, lime is
disseminated; strongly alkaline &)H 8.8).

Depth to the horizon of carbonate accumulation ranges from
19 to 39 inches but depth of 28 to 34 inches is common. In
places, some fine gravel is below a depth of 36 inches. The soils
are usually moist, but they are dry in all parts between depths
of 4 and 12 inches for more than 60 consecutive days in summer
unless they are irrigated.

In the Al horizon, value is 4 or 5 when the soils are dry;
chroms is 2 or 3. This horizon is silt loam, loam, or very fine
sandy loam and ranges from 7 to 17 inches in thickness. Re-
action is mildly alkaline to moderately alkaline. The Al horizon
is generally noncalcareous but ranges to slightly calcareous
where the soils are irrigated.

In the B2t horizon, hue is 7.5YR or 10YR; value ranges from
4 to 6 when the soils are dry and is 3 or 4 when they are moist;
and chroma ranges from 2 to 4. Texture in the B2t horizon is
heavy silt loam, loam, or light silty clay loam, and clay films
range from few to continuous on ped faces. The B2t horizon is
generally noncalcareous but ranges to moderately calcareous
in the lower part. The horizon of carbonate accumulation in
the B2t horizon is mildly alkaline or moderately alkaline.

In the Cca or Chorizons, hue is 7.5YR or 5Y; value ranges
from 6 to 8 when the soils are dry and from 4 to 6 when they
are moist; and chroma ranges from 2 to 4. Texture is light silty
clay loam, silt loam, very fine sandy loam, or loamy very fine
sand. Reaction in the Cca or C horizons is moderately alkaline
to very strongly alkaline. Depth to the water table ranges from
42 to 60 inches or more. In places, distinct motitles are below a
depth of 40 inches.

Timpanogos loam, 0 to 3 percent slopes (Tm A).—This
soil is on low and intermediate Jake terraces and alluvial
fans in the Bear River valley south of Garland. Slopes
range from 0 to 3 percent but most commonly are less
than 1 percent. Average annual precipitation ranges from
14 to 18 inches, and the frost-free period is 140 to 160 days.

Included with this soil in mapping are small areas of
Fielding silt loam, warm ; Kidman fine sandy loam, 0 to 2
percent slopes; and Parleys loam, 0 to 3 percent slopes.

This soil is used for irrigated sugar beets, tomatoes,
alfalfa, small grains, corn, truck crops, and irrigated pas-
ture. Capability unit I-1, irrigated ; range site not assigned.

Timpanogos loam, 3 to 6 percent slopes (TmB).—This
soil is on low and intermediate lake terraces and alluvial
fans in the Bear River valley south of Garland and bench-
lands south of Brigham. Runoff is slow, and the hazard of
erosion is sli}glht. Average annual precipitation ranges from
14 to 18 inches. The frost-free period is 140 to 160 days.

Included with this soil in mapping are small areas of
Kidman fine sandy loam, 2 to 4 percent slopes, and Par-
leys loam, 0 to 3 percent slopes. Also included are small
areas of well drained to moderately well drained silt loam
soils having slopes of 6 to 10 percent.

This soil is used for irrigated alfalfa, corn for silage,
small grains, cherries, peaches, apples, apricots, and
irrigated pasture. Capability unit ITe-1, irrigated; range
gite not assigned.

Timpanogos loam, cool, 0 to 3 percent slopes (TnA).—
This soil is on broad, low and intermediate lake terraces
and alluvial fans in the Bear River valley north of
Garland. Runoff is slow, and the hazard of erosion is
slight. Average annual precipitation ranges from 14 to 16
inches, and the frost-free period is 120 to 140 days.

Included with this soil in mapping are small areas of
I*Iielding silt loam and Parleys loam, cool, 0 to 3 percent
slopes.

This Timpanogos soil is used for irrigated alfalfa, sugar
beets, corn for silage, small grains, and irrigated pasture.
Capability unit IT¢-2, irrigated; range site not assigned.

Timpanogos silt loam, 1 to 6 percent slopes (ToB).—
This soil is on intermediate and high lake terraces and
alluvial fans. Slopes are slightly convex and long. A profile
of this soil is the one described as representative for the
Timpanogos series. Runoff is medium, and the hazard of
erosion is moderate. Average annual precipitation ranges
from 15 to 17 inches, and the frost-free period is 115 to
130 days. ‘

Included with this soil in mapping are small areas of
Kearns silt loam, 3 to 6 percent slopes, and Parleys silt
loam, 1 to 6 percent slopes.

This soil is used for nonirrigated small grains and, to a
limited extent, for wildlife habitat. Capability unit ITIe-TU,
nonirrigated ; range site not assigned.

Timpanogos silt loam, 6 to 10 percent slopes (ToC).—
This soil is on intermediate and high lake terraces and
alluvial fans. Slopes are slightly convex and medium in
length. Runoff is medium, and the hazard of erosion is
moderate. Rill erosion is common, and a few shallow gullies
have been formed. Average annual precipitation ranges
firom 15 to 27 inches, and the frost-free period is 115 to 130

ays.

Included with this soil in mapping are small areas of
Kearns silt loam, 6 to 10 percent slopes; Hupp gravelly
silt loam, 6 to 10 percent slopes; and Parleys silt loam, 6 to
10 percent slopes.

This soil is used for nonirrigated small grains and for
wildlife habitat. Capability unit IITe-U, nonirrigated;
range site not assigned.

Uffens Series

The Uffens series consists of well-drained soils that are
affected by salts and alkali. These soils are on low lake
plains and low lake terraces located entirely in the south-
western part of the survey area. They formed in strongly
calcareous, mixed lake sediments derived dominantly
from limestone and sandstone. Slopes range from 1 to 6
percent but are most commonly 1 to 2 percent. Vegetation
consists of greasewood, pickleweed, kochia, shadscale,
and annual mustard. Mean annual air temperature ranges
from 48° to 51° F. Average annual precipitation ranges
from 6 to 8 inches, and the frost-free period is 100 to 120
days. Elevations range from 4,225 to 4,350 feet.

In a representative profile, the surface layer is light
brownish-gray silt loam about 3 inches thick. The subsoil
is pale-brown silty clay loam about 15 inches thick. The
substratum is light-gray light silt loam and white silty clay
loam that reaches to a depth of 60 inches or more. The
surface layer is strongly alkaline and moderately cal-
careous. The subsoil is strongly alkaline and very strongly
alkaline and moderately ca%careous. The substratum is
moderately alkaline and strongly alkaline and strongly
calcareous.

Permeability is moderately slow, and the rate of water
intake is slow. Because of the high salt content, the water
available to plants is only about 3 to 7 inches to a depth of
5 feet. If the soils are reclaimed, however, the available
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water holding capacity is 10 to 12 inches to that depth.
Roots penetrate to a depth of more than 60 inches, but
most of them are in the top 18 inches of the soil.

These soils are used for range.

Representative profile of Uffens silt loam, in range, 200
feet, west and 500 feet north of the southeast corner of
section 18, T. 12 N., R. 10 W., about 4 miles northwest
of Locomotive Springs Migratory National Wildlife
Refuge headquarters:

A11—0 to 1 inch, light brownish-gray (2.5Y 6/2) silt loam, dark
grayish brown (10YR 4/2) when moist; weak, medium,
platy structure that parts to moderate, very thin,
platy;slightly hard, friable, slightly sticky and slightly

plastic; common fine and very fine roots; many very

fine and fine vesicular pores; moderately calcareous;
strongly alkaline (pH 8.6); abrupt, smooth boundary.

A12—1 to 3 inches, light brownish-gray (2.5Y 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; mod-
erate, thin, platy structure; slightly hard, very friable,
slightly sticky and slightly plastic; common fine and
very fine roots; many very fine vesicular pores; mod-
erately calcareous; strongly alkaline (pH 8.9); abrupt,
smooth boundary.

B21t—3 to 9 inches, pale-brown (10YR 6/3) silty clay loam,
dark brown (10YR 3/3) when moist; moderate, fine
and medium, prismatic structure that parts to mod-
erate, fine, subangular blocky; hard, firm, sticky and
plastic; common fine and very fine and few medium
roots; many very fine vesicular pores; many thin
clay films on ped faces; moderately calcareous; very
strongly alkaline (pH 9.2); clear, wavy boundary.

B22t—9 to 18 inches, very pale brown (10YR 7/3) silty clay
loam, brown (10YR 5/3) when moist; moderate, fine
and medium, subangular blocky structure; hard, firm,
very sticky and plastic; few very fine roots; common
very fine vesicular pores; moderately calcareous;
strongly alkaline (pH 8.5); clear, wavy boundary.

C1—18 to 30 inches, light-gray (2.5Y 7/2) light silt loam, olive
gray (5Y 5/2) when moist; weak, coarse, blocky
structure; hard, friable, slightly sticky and slightly
plastic; few fine and very fine roots; few very fine
vesicular pores; strongly calcareous, lime is dissemi-
nated; moderately alkaline (pH 8.2); abrupt, wavy
boundary.

C2—30 to 40 inches, white (2.5Y 8/2) light silty clay loam,
light olive gray (5Y 6/2) when moist; massive; very
hard, firm, sticky and slightly plastic; few very fine
vesicular pores; strongly calcareous, lime is dis-
seminated; strongly alkaline (pH 8.4); abrupt, wavy
boundary.

C3—40 to 60 inches, white (2.5Y 8/2) silty clay loam, light
olive gray (5Y 6/2) when moist; common, fine, promi-
nent, yellowish-brown (10YR 5/6) mottles; massive;
very hard, firm, sticky and plastic; few very fine
vesicular pores; strongly calcareous, lime is dissemi-
nated; strongly alkaline (pH 8.5).

The solum ranges from 12 to 19 inches in thickness. Few or
common prominent mottles are at a depth below 40 inches and
in places are within 30 inches. Content of salts is as much
a8 1.25 percent in places. These soils are moderately or strongly
affected by salts and alkali.

In the Al horizon, hue is 10YR or 2.5Y; and value is 6 or 7
when the soils are dry. Texture is silt loam or light silt loam.
Reaction is strongly alkaline or very strongly alkaline. The Al
horizon ranges from 2 to 4 inches in thickness.

In the B2t horizon, value is 6 or 7 when the soils are dry
and ranges from 3 to 5 when they are moist. Texture is silty
clay loam or light silty clay loam, and the content of clay ranges
from 27 to 33 percent. The B2t horizon has none to many clay
films on ped faces. Reaction is strongly alkaline to very strongly
alkaline. The B2t horizon is moderately calcareous or strongly
cg.lgalje;%u’s and ranges from 10 to 15 inches in thickness.

In #he C horizon, hue ranges from 10YR to 5Y; value is
7 ortB:when the soils are dry and 5 or 6 when they are moist.
Texture is silt loam or silty clay loam. Reaction is moderately
alkaline or strongly alkaline.

Uffens silt loam (UF).—This soil is on broad, low lake
plains and low lake terraces. It occurs only in the ad-
joining area north and west of the Locomotive Springs
National Wildlife Refuge. Slopes are 1 to 6 percent but most
commonly are less than 2 percent. Runoff is slow, and the
hazard of erosion is slight. In places a few shallow gullies
are present.

Included with this soil in mapping are small areas of
Drum silt loam. .

This Uffens soil is used for range. Capability unit
VIIs-D8, nonirrigated ; Desert Flats range site.

Very Stony Land

Very stony land (VS) is a miscellaneous land type that
consists of areas that have about 80 to 90 percent of the
surface covered by basalt stones. This land type is on
terrace breaks and terrace escarpments in the southwest
part of the survey area. The surface is covered by basalt
stones about 1 to 6 feet in diameter. Vegetation consists
of big sagebrush, bluebunch wheatgrass, squirreltail,
yellowbrush, and cheatgrass.

Very stony land is used for wildlife habitat and very
limited grazing. Capability unit VIIs—S, nonirrigated;
Semidesert Shallow Loam range site.

Warm Springs Series

The Warms Springs series consists of somewhat poorly
drained soils. These soils are on low lake terraces near
Corinne and extend southward to the Weber County line.
They formed in mixed lake sediments. Slopes are com-
monly less than 1 percent. The vegetation in noncultivated
areas is mainly saf)tgrass, alkali sacaton, foxtail, wiregrass,
and greasewood. Mean annual air temperature ranges from
46° to 48° F. Average annual precipitation ranges from 13
to 16 inches, and the frost-free period is 140 to 160 days.
Elevations range from 4,215 to 4,225 feet. A

In a representative profile, the surface layer is grayish-
brown fine sandy loam and loam about 12 inches thick.
Next is a layer of light brownish-gray, very pale brown,
and light-gray loam and silt loam about 22 inches thick.
Below this is light-gray fine sandy loam that extends to
a depth of 60 inches or more. These soils are strongly
alkaline or very strongly alkaline and are slightly calcare-
ous to strongly calcareous throughout. A layer of lime
accumulation is at a depth of 12 inches.

Permeability is moderate, and the rate of water intake
is moderate. Available water holding capacity is 8 to 10
inches to a depth of 5 feet. Roots penetrate to the water
table, which is usually at a depth between 24 and 40
inches, but roots may extend to a depth of 60 inches or
more if the soils are drained. :

Warm Springs soils are used for irrigated crops and
pasture.

Representative profile of Warm Springs fine sandy loam,
in a cultivated field, 1,320 feet south of the north quarter
corner of section 16, T. 9 N., R. 3 W., about 5 miles
southwest of Corinne:

A11—0 to 6 inches, grayish-brown (10YR 5/2) fine sandy loam;
very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structiire that
parts to weak, medium, granular; hard, friable, slightly
sticky and plastic; slightly calcareous; strongly alka-
line (pH 8.6); abrupt, smooth boundary.
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A12—6 to 12 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) when moist; weak,
medium and coarse, subangular blocky structure;
hard, friable, slightly sticky and plastic; many very
fine pores; slightly calcareous; strongly alkaline (pH
8.6); clear, wavy boundary.

Clca—12 to 18 inches, light brownish-gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) when moist;
weak, medium and coarse, subangular blocky struc-
ture; hard, friable, slightly sticky and plastic; many
very fine and few fine and medium pores; strongly
calcareous, lime is disseminated; strongly alkaline

) (pH 8.7); gradual, wavy boundary.

C2ca—18 to 30 inches, very pale brown (10YR 7/3) loam,
brown (10YR 5/3) when moist; few, fine, distinct,
browm (7.5YR 4/4) mottles below a depth of 20
inches; massive; hard, friable, slightly sticky and
plastic; many very fine and few fine and medium pores;
strongly calcareous, lime is disseminated; very strongly
alkaline (pH 9.4); clear, wavy boundary.

C3ca—30 to 34 inches, li%ht-gra (10YR 7/2) light silt loam,
pale brown (10YR 6/33' when moist; common, fine
and medium, distinct, brown (7.5YR 4/4) mottles;
massive; hard, friable, sticky and plastic; many very
fine and few medium and fine pores; strongly cal-
careous, lime is disseminated; very strongly alkaline
(pH 9.2); abrupt, wavy boundary.

C4—34 to 60 inches, light-gay (10YR 7]2) heavy fine sandy
loam, brown (10YR 4/3) when moist; common,
medium, prominent, yellowish-red (5YR 4/6) mottles;
massive; soft, very friable, nonsticky and nonplastic;
many very fine and few fine and medium pores; mod-
erately calcareous; strongly alkaline (pH 9.0).

Between depths of 10 to 40inches, the texture averages heavy
fine sandy loam and content of clay ranges from 18 to 22 per-
cent. Depth to the horizon of carbonate accumulation ranges
from 10 to 22 inches. Depth to the water table is mainly be-
tween 24 and 40 inches where the soils are not drained. These
soils are slightly affected by salts and alkali.

In the A1 horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 1 or 2. Texture is fine
sandy loam or light silt loam. The A1l horizon is strongly alkaline
and ranges from 10 to 12 inches in thickness.

In the Cea horizon, value ranges from 6 to 8 when the soils
are dry and from 4 to 6 when they are moist; chroma is 2 or
3. Reaction is strongly alkaline or very strongly alkaline. In
places, lime-cemented nodules-are present in this horizon. The
Ceca horizon ranges from 16 to 22 inches in thickness. In the C
horizon, value is 7 or 8 when the soils are dry and ranges from
4 to 6 when they are moist; chroma ranges from 2 to 4. Reaction
is strongly alkaline or very strongly alkaline.

Warm Springs fine sandy loam (Wa).—This soil is on
low lake terraces. Slopes are less than 1 percent. Most of
the acreage has been leveled and drained. Runoff is slow,
and the hazard of erosion is slight.

Included with this soil in mapﬁing are small areas of
Fridlo silt loam, moderately alkali; Lewiston fine sandy
loam ; and Syracuse fine sandy loam.

This Warm Springs soil is used for irrigated crops and
gasture. Irrigated crops are alfalfs, small grains, sugar

eets, tomatoes, and corn for silage. Capability unit
ITw-2, irrigated ; Alkali Bottom range site.

Wasatch Series

The Wasatch series consists of somewhat excessively
drained soils. These soils are on alluvial fans along the
mountains near the town of Willard. They formed in
alluvium derived from quartzite, gneiss, and schist.
Slopes range from 3 to 25 percent. Vegetation is mainly
sand dropseed, three-awn, big sagebrush, annual grasses,
and weeds. Mean annual air temperature ranges from 47°
to 49° F. Average annual precipitation ranges from 14 to
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18 inches, and the frost-free period is 140 to 150 days.

Elevations range from 4,275 to 5,200 feet.

In a representative profile, the surface layer is grayish-
brown and brown gravelly sandy loam about 11 inches
thick. The underlying layer extends to a depth of 60
inches or more and is brown gravelly loamy sand in the
upper part and very gravelly loamy sand in the lower part.
These soils are mildly alkaline throughout.

Permeability is rapid, and the rate of water intake is
very rapid. Available water holding capacity is 3 to 3.75
inches, and the water-supplying capacity is 6 to 7 inches
for plant growth before moisture is depleted. Roots are
concentrated in the upper 24 to 30 inches of the soil but
may penetrate to a depth of 60 inches or more.

Wasatch soils are used for irrigated crops, range, and
wildlife habitat. These soils also are used as a source of
fill material for roads, highways, and embankments.

Representative profile of Wasatch gravelly sandy loam,
3 to 10 percent slopes, in a cultivated field, 1,000 feet
west and 500 feet north of the east quarter corner of
sect]aliondll, T. 7 N., R. 2 W, south of Willard in White’s
orchard:

Al1—0 to 1 inch, grayish-brown (10YR 5/2) S%ravelly sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, thin, platy structure; soft, very friable,
nonsticky and nonplastic; many fine roots; few me-
dium pores; 20 percent gravel; mildly alkaline (pH
7.0) ; abrupt, smooth boundary.

A12—1 to 11 inches, brown (10YR 5/3) gravelly sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, fine, subangular blocky structure; slightly hard,
friable, nonsticky and nonplastic; few fine roots; few
medium pores; 20 percent gravel; mildly alkaline
(pH 7.6); gradual, wavy boundary.

C1—11 to 29 inches, brown (10YR 5/3) gravelly sandy loam,
dark brown (10YR 3/3) when moist; weak, fine, sub-
angular blocky structure; slightly hard, friable, non-
sticky and nonplastic; 25 percent gravel; mildly
alkaline (pH 7.5); gradual, wavy boundary.

C2—29 to 60 inches, brown (10YR 5/3) very gravelly sand,
dark brown (10YR 3/3) when moist; single grained;
loose; 55 percent gravel; mildly alkaline %pH 7.5).

Coarse fragments are dominantly gravel and cobblestones.
Between depths of 10 and 40 inches, the texture averages
gravelly coarse loamy sand and the content of coarse fragments
is 25 to 35 percent. The soils are usually moist but are dry in
all parts between depths of 12 and 35 inches for more than 90
consecutive days in summer.

In the Al horizon, value is 4 or 5 when the soils are dry;
and chromsa is 2 or 3. Texture is gravelly or cobbly sandy
loam in the upper part of the Al horizon, but it ranges to
gravelly loamy sand that is 20 to 35 percent gravel or cobble-
stones in the lower part. Reaction is neutral or mildly alkaline.
The Al horizon ranges from 7 to 17 inches in thickness.

In the C horizon, hue is .-10YR or 7.5YR; value is 4 or 5
when the soils are dry and 3 or 4 when they are moist; chroma
ranges from 1 to 4. Texture is gravelly loamy sand, very
gravelly loamy sand, very gravelly sand, cobbly sandy loam,
or very cobbly loamy sand. Structure is weak, subangular
blocky, or the horizon is single grained. Content of coarse
fragments ranges from 25 to-80 percent. These fragments are
gravel, cobblestones, and some stones.

Wasatch gravelly sandy loam, 3 to 10 percent slopes
(WcC).—This soil 1s on alluvial fans at the base of moun-
tains. A profile of this soil is the one described as represent-
ative for the Wasatch series. Runoff is slow, and the
hazard of erosion is slight.

Included with this soil in mapping are small areas of
Francis loamy fine sand, 3 to 6 percent slopes; Kilburn
gravelly sandy loam, 3 to 6 percent slopes; and Stony
alluvial land.
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This soil is used mainly for irrigated crops. Peaches,
apricots, cherries, apples, alfalfa, tomatoes, melons, and
small grains are the main crops grown. One area near
Willard is used as & source of 1{11 material for roads and
embankments. Capability unit IVs-16, irrigated; range
site not assigned.

Wasatch gravelly sandy loam, 10 to 25 percent slopes
(WcE).—This soil is on alluvial fans at the base of
mountains. The surface layer is 7 inches thick; hue in the
lower layersis 10YR or 7.5YR; and chroma ranges from 1
to 4. Runoff is medium, and the hazard of erosion is
moderate.

Included with this soil in mapping are small areas of
Kilburn gravelly sandy loam, 10 to 20 percent slopes, and
Stony alluvial land.

This soil is used mainly for range and wildlife habitat.
A small area is used for irrigated peaches, apricots, and
apples and includes small acreages of alfalfa-grass, melons,
and small grains. Capability unit VIs-U, nonirrigated;
Upland Sand range site.

Wasatch Series, Gravelly Subsoil Variant

The Wasatch series, gravelly subsoil variant, consists
of "excessively drained soils. These soils are on alluvial
fans deposited in the receding waters of prehistoric Lake
Bonneville near Brigham City. They formed in alluvium
derived mainly from quartzite, gneiss, and schist. Slopes
range from 10 to 70 percent. Vegetation consists of sand
dropseed, three-awn, big sagebrush, annual grasses, and
weeds. Mean annual air temperature ranges from 48° to
50° F. Average annual precipitation ranges from 14 to 18
inches, and the frost-free period is 140 to 160 days. Eleva-
tions range from 4,400 to 4,700 feet.

In a representative profile, the surface layer is dark
%}'ayish-brown gravelly sandy loam about 12 inches thick.
ext is a layer of light yeﬁ’owish-brown gravelly sandy
loam about 9 inches thick. Below this is light-brown and

light-gray very gravelly loamy sand that reaches to a
depth of 60 inches or more. These soils are neutral
throughout.

Permeability is rapid, and the rate of water intake is
very rapid. Available water holding capacity is 2.5 to 3.5
inches, and the water-supplying capacity is about 5 inches
of water for plant growth before moisture is depleted.
Roots are concentrated in the top 18 inches of the soil,
but some plant roots can penetrate to a depth of more
than 50 inches.

These soils are. commonly used as a commercial source
of high-quality gravel and sand for making concrete.

Representative profile of Wasatch gravelly sandy loam,
gravelly subsoil variant, 30 to 70 percent slopes, in range,
4,400 feet east and 500 feet north of the southwest corner
of section 19, T. 9 N., R. 1 W., east of Brigham City:

A1—o0 to 12 inches, dark grayish-brown (10YR 4/2) gravelly
sandy loam, very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, nonsticky and nonplastic; common fine
and very fine roots; 25 percent gravel; neutral (pH
7.0); gradual, wavy boundary.

C1—12 to 21 inches, light yellowish-brown (10YR 6/4) gravelly
light sandy loam, dark yellowish brown (10YR 3/4)
when moist; weak, coarse, subangular blocky struc-
ture; slightly hard, friable, nonsticky and nonplastic;
few very fine roots; 35 percent gravel; neutral (pH
6.9) ; gradual, wavy boundary.
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C2—21 to 35 inches, light-brown (10YR 7/1) very gravelly
loamy sand, gray (10YR 6/1) when moist; single
grained; loose; 75 percent gravel; neutral (pH 6.8);

clear, wavy boundary. .
ay (10YR 7/1) very gravelly

C3—35 to 60 inches, light-
loamy sand, gray (10YR 6/1) when moist; single

grained; loose; 75 percent gravel; neutral.

Coarse fragments are mainly rounded gravel. Between
depths of 10 and 40 inches, the texture averages gravelly or
very gravelly loamy sand that is 50 to 55 percent gravel. The
soils are usually moist but are dry in all parts between depths
of 12 and 35 inches for more than 90 consecutive days in
summer.

In the Al horizon, value is 4 or 5 when the soils are dry and
2 or 3 when they are moist; chroma is 2 or 3. Content of gravel
ranges from 20 to 25 percent. In the C horizon, hue is 1I0YR
or 7.5YR; value is 6 or 7 when the soils are dry; chroma
ranges from 1 to 4. Texture ranges from gravelly light sandy
loam to gravelly loamy sand in the upper part of the C horizon.
Below a depth of 18 to 35 inches, the texture is very gravelly
loamy sand that extends to a depth of 5 feet or more.

Wasatch gravelly sandy loam, gravelly subsoil variant,
30 to 70 percent slopes (WdG).—This soil is on alluvial
fans that have been deposited by the receding waters
of prehistoric Lake Bonneville. A profile of this soil is
the one described as representative for the Wasatch
series, gravelly subsoil variant. Runoff is medium, and
the hazard of erosion is moderate.

Included with this soil in mapping are small areas .
of Kilburn gravelly sandy loam, 30 to 60 percent slopes,
and Kilburn gravelly sandy loam, 20 to 30 percent slopes.

This Wasatch soil is used mainly as a source of high-
quality gravel and sand for making concrete. Capability
unit VIIs-U, nonirrigated; Upland Sand range site.

Wasatch cobbly sandy loam, gravelly subsoil variant,
10 to 20 percent slopes (WeE).—This soil is on alluvial
fans at the base of mountains. The profile of this soil is
similar to that described as representative for the Wasatch
series, gravelly subsoil variant. The surface layer is cobbly
sandy loam about 17 inches thick. The underlying layers
range from cobbly sandy loam to very cobbly loamy
sand. Runoff is medium, and the hazard of erosion 1is
moderate.

Included with this soil in mapping are small areas of
Wasatch gravelly sandy loam, 10 to 25 percent slopes,
and Stony alluvial land.

This soil is used for range and as a source of fill material
for roads and embankments. Capability unit VIIs-U,
nonirrigated ; Upland Sand range site.

Wheelon Series

The Wheelon series consists of well-drained soils.
These soils are on high lake terraces and terrace escarp-
ments near the town of Beaver Dam. They formed in
mixed lake sediments derived from light-colored tuff,
tuffaceous sandstone, . limestone, and conglomerate of
the Salt Lake geologic formation. Slopes range from 6 to
60 percent. The vegetation in noncultivated areas consists
of bluebunch wheatgrass, Indian ricegrass, balsamroot,
and big sagebrush. Mean annual air temperature ranges
from 46° to 48° F. Average annual precipitation is 15 to
16 inches, and the frost-free period is 120 to 130 days.
Elevations range from 4,700 to 5,500 feet.

In a representative profile, the surface layer is light-
gray silt loam about 6 inches thick. Next is a layer of
white silt loam about 23 inches thick; this layer has a
high accumulation of lime. Below this is white silt loam
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to a depth of 60 inches or more. These soils are strongly
alkaline and strongly calcareous throughout. )

Permeability is moderate, and the rate of water intake
is slow. Available water holding capacity is 9 to 11 inches
to a depth of 5 feet, and the Water-supglymg capacity is
about 11 to 12 inches for plant growth before moisture is
depleted. Roots are commonly concentrated in the top 30
to 36 inches of soil but may extend to a depth of more
than 60 inches. o

These soils are used for nonirrigated crops, range, and
wildlife habitat. )

Representative profile of Wheelon silt loam, 10 to 30
percent slopes, in an area of Wheelon-Collinston silt
loams, 10 to 30 percent slopes, in a cultivated field, 1,500
feet south and 1,050 feet west of the northeast corner of
section 22, T. 12 N., R. 2 W, east of Collinston:

Ap—0 to 6 inches, light-gray (10YR 7/2) light silt loam,
grayish brown (2.5Y 5/2) when moist; weak, thin and
thick, platy structure; slightly hard, friable, slightly
sticky and slightly plastic; many very fine roots;
strongly calcareous; strongly alkaline (pH 8.7);
abrupt, smooth boundary.

Clca—6 to 13 inches, white (2.5Y 8/2) silt loam, light gray

" (2.5Y 7/2) when moist; weak, medium, subangular
blocky structure; hard, friable, slightly sticky and
slightly plastic; few very fine roots; many very fine
pores; strongly calcareous; strongly alkaline (pH 8.7);
clear, wavy boundary.

C2ca—13 to 29 inches, white (5Y 8/2) silt loam, light gray
(5Y 7/2) when moist; massive; extremely hard,
friable, slightly sticky and slightly plastic; few very
fine roots; many very fine pores; strongly calcareous;
strongly alkaline (pH 8.7); diffuse, wavy boundary.

C3-—29 to 60 inches, white (5Y 8/2) silt loam, light olive gray
(5Y 6/2) when moist; massive; extremely hard,
friable, slightly sticky and slightly plastic; strongly
calcareous; strongly alkaline (pH 8.8?.

Thickness of the solum and depth to the horizon of carbonate
accumulation range from 6 to 18 inches. Between depths of 10
and 40 inches, the texture averages silt loam and the content of
clay ranges from 18 to 25 percent. The soils are usually moist
but are dry in all parts between depths of 4 and 12 inches for
60 to 90 consecutive days in summer.

In the Al horizon, hue is 10YR or 2.5Y; value ranges from
6 to 7 when the soils are dry; chroma is 2 to 3. The A1 horizon is
moderately calcareous or strongly calcareous and ranges from
6 to 18 inches in thickness. ‘

In the Cca horizon, value ranges from 6 to 8 when the soils
are dry and from 5 to 7 when they are moist; chroma is 2 or 3.
Reaction is strongly alkaline or very strongly alkaline. The Cca
horizon ranges from 11 to 23 inches in thickness. In the C
horizon, chroma ranges from 1 to 3.

Wheelon silt loam, 30 to 60 percent slopes (WhG).—
This soil is on high lake terraces and terrace escarpments.
Runoff is very rapid, and the hazard of erosion is very
high. Moderate to severe sheet and rill erosion is common.

Included with this soil in mapping are small areas of
Wheelon silt loam, 10 to 30 percent slopes; Collinston silt
loam, 10 to 30 percent slopes; and Wheelon gravelly silt
loam, shallow variant, 20 to 60 percent slopes.

This soil is used mainly for range. Some areas are used
for wildlife habitat. Capability unit VIIe-U, nonirrigated;
Upland Shallow Loam range site.

Wheelon-Collinston silt loams, 10 to 30 percent slopes
(WmE).—This complex is on lake terraces and terrace
escarpments in the vicinity of Beaver Dam. It consists of
about 60 percent Wheelon silt loam, 10 to 30 percent
slopes, and 30 percent Collinston silt loam, 10 to 30 per-
cent slopes. Included with these soils in mapping are areas
of Mendon silt loam, 6 to 10 percent slopes, and Wheelon
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gravelly silt loam, shallow variant, 20 to 60 percent slopes.
These included soils make up about 10 percent of the
total acreage.

Soils of this complex are so closely intermingled that
they cannot be separated at the scale used in mapping.
The Wheelon soil has slightly concave slopes and is hilly:;
the Collinston soil has slightly concave slopes. Each of
these soils has the profile described as representative for
its respective series. Both soils are under a cover of
mainly bluebunch wheatgrass, slender wheatgrass, Indian
ricegrass, balsamroot, buckwheat, and big sagebrush.
Runoff is rapid, and the hazard of erosion is high. .

The soils of this complex are used for range and. wildlife
habitat, and some of the less sloping areas are used for
nonirrigated small grains. Capability unit VIe-U, non-
irrigated; Upland Shallow Loam range site.

Wheelon Seﬁes, Shallow Variant

The Wheelon series, shallow variant, consists of well-
drained soils. These soils are on lake terraces, terrace
escarpments, and mountain foot slopes. They formed in
mixed lake sediments derived from light-colored tuffaceous
sandstone, limestone, and conglomerate of the Salt Lake
geologic formation. Slopes range from 20 to 60 percent.
Vegetation is mainly bitterbrush, serviceberry, big sage-
brush, mountainmahogany, bluebunch wheatgrass, Indian
ricegrass, and scattered juniper. Mean annual air tempera-
ture ranges from 46° to 48° F. Average annual precipitation
ranges from 15 to 18 inches, and the frost-free period is
100 to 120 days. Elevations range from 4,880 to 6,000 feet.

In a representative profile, the surface is light brownish-
ray %ravelly silt loam about 10 inches thick. The under-
ying layer is very pale brown very cobbly silt loam that is
about 9 inches thic]li) over consolidated tuffaceous sandstone
bedrock. A layer of lime accumulation is at a depth of 10
inches. The surface layer is moderately alkaline and
moderately calcareous or strongly calcareous. The next
layer is strongly alkaline and strongly calcareous.

Permeability is moderately slow, and the rate of water
intake is moderate. Available water holding capacity is
1.5 to 2.5 inches for the soil above the consolidated tuff.
The water-supplying capacity is about 4 to 5.5 inches for
plant growth before moisture is depleted. Roots penetrate
to the tuffaceous material.

These soils are used for range and wildlife habitat.

Representative profile of Wheelon gravelly silt loam,
shallow variant, 20 to 60 percent slopes, in range, 350
feet west and 3,100 feet north of the south quarter corner
of section 5, T. 13 N., R. 2 W., about 3% miles northeast
of Plymouth:

Al11—0 to 3 inches, light brownish-gray (10YR 6/2) gravelly
silt loam, dark grayish brown (10YR 4/2% when
moist; weak, medium, granular structure; soft, very
friable, slightly sticky and nonplastic; few fine and
medium roots; 25 percent angular gravel; moderately
calcareous; moderately alkaline (pH 8.2); clear,
smooth boundary.

A12—3 to 10 inches, light brownish-gray (10YR 6/2) gravelly
light silt loam, brown (10YR 4/3) when moist;
weak, medium, subangular blocky structure; soft,
very friable, slightly sticky and nonplastic; few fine
and medium roots; 35 percent angular gravel and
cobblestones; strongly calcareous; moderately al-
kaline (pH 8.4); abrupt, wavy boundary. .

Cca—10 to 19 inches, very pale brown (10YR 8/3) very cobbly
silt loam, pale brown (10YR 6/3) when moist; mas-
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sive; slightly hard, very friable, slightly sticky and

nonplastic; few fine and medium roots; 70 percent

angular cobblestones and gravel; strongly calcareous;

strongly alkaline (pH 9.0) ; abrupt, irregular boundary.
R—19 inches, consolidated tuffaceous sandstone.

A few stones are on the surface. Depth to consolidated tuff
ranges from 15 to 20 inches. The soils are usually moist but are
dry above the consolidated tuff for more than 90 consecutive
days in summer.

In the Al horizon, value is 3 or 4 when the soils are moist;
chroma is 2 or 3. Texture is gravelly silt loam or gravelly
very fine sandy loam, and content of gravel ranges from 20
to 35 percent. i'leaction is mildly alkaline to strongly alkaline.
The Al horizon ranges from 8 to 10 inches in thickness.

In the Cca horizon, hue is 10YR, 2.5Y, or 5Y; value ranges
from 6 to 8 when the soils are dry and from 4 to 6 when they are
moist; and chroma ranges from 1 to 3. Texture is very gravelly
or very cobbly silt loam or fine sandy loam, and content of
cobblestones and gravel ranges from 55 to 80 percent. Reaction
is mildly alkaline to strongly alkaline. The Cca horizon ranges
from 7 to 10 inches in thickness.

Wheelon gravelly silt loam, shallow variant, 20 to 60
¥ercent slopes (W |G).—This soil is on south- and west-
acing terrace escarpments and mountain foot slopes.
-Slopes are convex. Runoff is rapid, and the hazard of
erosion is high.

Included with this soil in mapping are small areas of
Wheelon silt loam, 30 to 60 percent slopes; Collinston
silt loam, 10 to 30 percent slopes; and Middle cobbly silt
loam, 30 to 70 percent slopes.

This soil is used for range and wildlife habitat. Capabil-
ity unit VIIs-U, nonirrigated; Upland Shallow Loam
range site.

Windmill Series

The Windmill series consists of well-drained soils. These
soils are on alluvial fans, lake terraces, and offshore bars.
They formed in mixed alluvium, reworked lake sediments,
and beach deposits derived mainly from limestone rocks.
Slopes range from 1 to 20 percent. The vegetation in
noncultivated areas consists of bluebunch wheatgrass,
Sandberg bluegrass, sand dropseed, yellowbrush, big
sagebrush, annual weeds, and some juniper in places.
Mean annual air temperature ranges from 47° to 49° F.
Average annual precipitation ranges from 11 to 14 inches,

and the frost-free period is 100 to 140 days. Elevations
range from 4,350 to 5,200 feet.

In a representative profile, the surface layer is dark
grayish-brown and light brownish-gray gravelly loam
about 10 inches thick. The subsoil is pale-brown gravelly
loam about 7 inches thick. The substratum extends to a
depth of more than 60 inches. It is pale-brown gravelly
fine sandy loam in the upper part and light brownish-gray
and grayish-brown loamy very fine sand in the lower part.
These soils are strongly calcareous to very strongly
calcareous throughout. The surface layer is moderately

alkaline, and the subsoil and substratum are strongly
alkaline. ‘

Permeability is moderately rapid, and the rate of water
intake is rapid. Available water holding capacity is 5 to 7
inches to a depth of 5 feet. The water-supplying capacity
is 8 to 9 inches before moisture is depleted. Roots penetrate
easily to a depth of 60 inches, but most roots are within a
depth of 30 inches.

These soils are used for nonirrigated crops, range, and
wildlife habitat.
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Representative profile of Windmill gravelly loam, 10 to
20 percent slopes, in range, 850 feet south and 675 feet
west of the northwest corner of section 19, T. 10 N., R.
3 W., about 6 miles northwest of Corinne:

A11—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly
loam, very dark grayish brown (10YR 3/2%1 when
moist; weak, fine, granular structure; slightly hard,
very friable, slightly sticky and nonplastic; many fine
and very fine roots; 30 percent fine gravel; strongly
calcareous; moderately alkaline (pH 8.6); clear
smooth boundary.

A12—4 to 10 inches, light brownish-gray (10YR 6/2) gravelly
loam, very dark grayish brown (10YR 3/2) when
moist; weak, coarse, granular structure; slightly hard,
very friable, slightly sticky and nonplastic; many fine
and very fine roots; 30 percent fine gravel; strongly
calcareous; moderately alkaline (pH 8.4) ; clear, smooth
boundary.

B2—10 to 17 inches, pale-brown (10YR 6/3) gravelly loam,
brown (10YR 4/3) when moist; weak, medium and
coarse, subangular blocky structure; slightly hard,
very friable, slightly sticky and nonplastic; few very
fine roots; 30 percent fine gravel; strongly calcareous,
lime is disseminated; strongly alkaline (pH 8.7);
clear, smooth boundary.

C1—17 to 23 inches, pale-brown (10YR 6/3) gravelly fine

~sandy loam, brown (10YR 4/3) when moist; massive;
soft, very friable, nonsticky and nonplastic; few very
fine roots; 30 percent fine gravel; very strongly cal-
careous, lime is disseminated; strongly alkaline (pH
8. 7); gradual, wavy boundary.

C2—23 to 32 inches, light brownish-gray (10YR 6/2) gravelly
loamy very fine sand, grayish brown (10YR 5/2)
when moist; single grained; loose; few very fine roots;
40 percent fine gravel; very strongly calcareous, lime
is disseminated; strongly alkaline (pH 8.8); clear,
smooth boundary.

C3—32 to 44 inches, light brownish-gray (10YR 6/2) gravelly
loamy very fine sand, dark grayish brown (10YR 4/2)
when moist; single grained; loose; 40 percent fine
gravel; very strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.6) ; gradual, smooth boundary.

C4—44 to 60 inches, grayish-brown (10YR 5/2) gravelly loamy
very fine sand, very dark grayish brown (10YR 3/2)
when moist; single grained; loose; 40 percent fine
gravel; very strongly calcareous, lime is disseminated;
strongly alkaline (pH 8.8).

Thickness of the solum and depth to the C horizon range
from 12 to 21 inches. Fine gravel is on the surface and through-
out the profile. Pebbles are ¥ to 34 inch in diameter. Content of
coarse fragments, which are mainly limestone, ranges from 20
to 50 percent and averages 40 percent. The soils are usually
dry throughout. Texture averages gravelly sandy loam between
depths of 10 and 40 inches.

In the Al horizon, value ranges from 4 to 6 when the soils
are dry and is 3 to 4 when they are moist; chroma is 2 or 3.
Texture is gravelly loam or gravelly sandy loam. Reaction is
moderately alkaline or strongly alkaline. The Al horizon is
moderately calcareous or strongly calcareous and ranges from
3 to 11 inches in thickness.

In the B2 horizon, value is 6 or 7 when the soils are dry and
4 or 5 when they are moist; chroma is 2 or 3. Texture is gravelly
loam or gravelly sandy loam. Reaction is moderately alkaline or
strongly alkaline. The B2 horizon is moderately cglcax:eous to
strongly calcareous and ranges from 5 to 11 inches in thickness.

In the C horizon, hue ranges from 10YR to 5Y; value ranges
from 5 to 8 when the soils are dry and 3 to 6 when they are
moist; and chroma ranges from 2 to 4. Texture is gravelly
fine sandy loam, gravelly loam, very loamy very fine sand,
very gravelly loamy fine sand, or gravelly fine sand. In places,
some cobblestones are below a depth of 25 inches. Reaction 18
strongly alkaline or very strongly alkaline, The C horizon is
strongly calcareous to very strongly calcareous.

Windmill gravelly loam, 1 to 6 percent slopes (Wn B).—
This soil is on lake terraces and offshore bars. Slopes are
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convex and medium in length. Runoff is slow, and the
hazard of erosion is slight.

Included with this soil in mapping are small areas of
Sanpete gravelly silt loam, high rainfall, 1 to 6 percent
slopes; Sterling gravelly loam, 1 to 6 percent slopes;
a.ncIl’ Stingal loam, 1 to 6 percent slopes.

This so1l is used for nonirrigated small grains, range, and
wildlife habitat. Capability unit IVe-UZ, nonirrigated;
Upland Loam range site.

Windmill gravelly loam, 6 to 10 percent slopes (WnD).—
This soil is on dissected lake terraces, offshore bars, and
alluvial fans. Slopes are convex and short to medium in
length. Runoff is medium, and the hazard of erosion is
moderate. Rill erosion is common, and shallow gullies
have been formed in places.

Included with this soil in mapping are small areas of
Sanpete gravelly silt loam, high rainfall, 6 to 10 percent
slopes; Sterling gravelly loam, 6 to 10 percent slopes;
Stingal loam, 6 to 10 percent slopes; and Thiokol silt
loam, 6 to 10 percent slopes.

This soil is used for nonirrigated small grains, range,

and wildlife habitat. Capability unit 1Ve-UZ, nonirri-

gated; Upland Loam range site.

Windmill gravelly loam, 10 to 20 percent slopes
(WnE).—This soil is on dissected lake terraces, offshore
bars, and fans. Slopes are convex and short to medium in

length. A profile of this soil is the one described as repre--

sentative for the Windmill series. Runoff is medium, and
the hazard of erosion is moderate. Moderate sheet erosion
is common, and a few shallow to moderately deep gullies
have been formed in places.

Included with this soil in mapping are small areas of
Pomat silt loam, 10 to 30 percent slopes; Sanpete gravelly
silt loam, high rainfall, 10 to 30 percent slopes; and
Stingal loam, 6 to 10 percent slopes.

This soil is used chieﬂﬁ for range. A small acreage is
used for nonirrig\s;,ted small grains and for wildlife habitat.
Capability unit VIe-U, nonirrigated ; Upland Loam range
site.

Woods Cross Series

The Woods Cross series consists of poorly drained soils.
These soils are on flood plains and low terraces. The
formed in noncalcareous alluvium and mixed lake sedi-
ments. Slopes range from 0 to 3 percent. The vegetation
in noncultivated areas is wiregrass, sedges, saltgrass,
Kentucky bluegrass, foxtail, willow, and teasel. Mean
annual alr temperature ranges from 46° to 50° F. Average
annual precipitation ranges from 11 to 17 inches, and the
frost-free period is 100 to 150 days. Elevations range from
4,220 to 4,550 feet.

In a representative profile, the surface layer is dark-gray
silty clay loam about 24 inches thick. The underlying
layer extends to a depth of 60 inches. It is light brownish-
gray and light-gray silty clay loam that is stratified with
thin layers of very fine sandy loam. These soils are mildly
alkaline throughout.

Permeability is slow, and the rate of water intake is
slow. Roots penetrate to the water table, which is generally
at a depth of 30 inches, but if the soils are drained, roots
can grow to a depth of more than 60 inches. Most roots
are within ‘a depth of 30 inches, but some are at a depth
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of more than 60 inches if the soils are drained and if the
water table is lowered.

Woods Cross soils are used for meadow, pasture, and
irrigated crops.

Representative profile of Woods Cross silty clay loam,
in range, 700 feet north and 300 feet east of the southeast
corner of section 25, T. 9 N.,, R. 2 W, about one-fourth
mile south of Brigham City:

Al1—O0 to 10 inches, dark-gray (10YR 4/1) silty clay loam,
black (10YR 2/1) when moist; moderate, medium,
granular structure; very hard, firm, slightly sticky and
plastic; many very fine and fine roots and common
medium roots; mildly alkaline (pH 7.8); gradual,
wavy boundary. '

A12—10 to 24 inches, dark-gray (10YR 4/1) heavy silty clay
loam, black (10YR 2/1) when moist; few, fine, faint,
yellowish-brown (10YR 5/6) mottles in lower part of
horizon; moderate, medium and coarse, subangular
blocky structure; very hard, firm, sticky and very
plastic; many very fine and fine roots and few medium
roots; many very fine interstitial pores; mildly alka-
line (pH 7.4); gradual, wavy boundary.

Clg—24 to 34 inches, light brownish-gray (2.5Y 6/2) heavy
silty clay loam, dark grayish brown (2.5Y 4/2) when
moist; many, medium, prominent, yellowish-red
(6YR 5/8) mottles; moderate, medium and coarse,
subangular blocky structure; very hard, firm, sticky
and very plastic; few fine roots; many very fine inter-
stitial pores; mildly alkaline (pH 7.4); clear, smooth
boundary. .

C2g—34 to 37 inches, light-gray (2.5Y 7/2) heavy very fine
sandy loam, grayish brown (2.5Y 5/2) when moist;
many, medium, prominent, yéllowish-red (5Y 5/8)
mottles; massive; soft, very friable, slightly sticky
and nonplastic; common very fine tubular pores;
mildly alkaline (pH 7.4); gradual, wavy boundary.

C3g—37 to 60 inches, light-gray (2.5Y 7/1) silty clay loam,
grayish brown (2.5Y 5/2) when moist; many, medium,
prominent, yellowish-red (5Y 5/8) mottles; massive;
very hard, firm, sticky and very plastic; many very
fine interstitial pores; mildly alkaline (pH 7.4).

Between depths of 10 and 40 inches, the texture averages
heavy silty clay loam and the content of clay ranges from 35 to
40 percent. In places a peaty horizon, 1 to 6 inches thick, is on
the surface. ‘

In the Al horizon, hue is 10YR or 2.5Y; value ranges from
3 to 5 when the soils are dry and is 2 or 3 when they are moist;
and chroma is 1 or less. Texture is silty clay loam or light
gilty clay. Reaction is neutral or mildly alkaline. The Al
horizon ranges from 24 to 32 inches in thickness.

In the C horizon, hue is 2.5 to §Y; value ranges from 5 to 7
when the soils are dry and from 2 to 5 when they are moist;
and chroma is 2 or less. This horizon is silty clay loam or silty
clay and is commonly stratified with thin layers of loam to
very fine sandy loam. Reaction in the C horizon is mildly alkaline
to moderately alkaline. Mottles are below a depth of 24 inches
and range from few to many and from distinct to prominent.
Depth to the water table ranges from 20 to 40 inches unless the
%oils :;.re drained. In places these soils are moderately affected

y salts.

Woods Cross silty clay loam (Wo).—This soil is on
low lake terraces and flood plains. Slopes are slightly
concave. A profile of this soH is the one described as
representative for the Woods Cross series. Slopes range
from 0 to 3 percent but most commonly are less than 1
percent. Average annual precipitation ranges from 13 to
17 inches, and the frost-B‘ee period is 130 to 150 days.
Runoff is slow, and the hazard of erosion is none to slight.
Available water holding capacity is 11 to 12 inches to a
depth of 5 feet. :

Included with this soil in mapping are small areas of
James Canyon loam, 0 to 3 percent slopes; Logan silty
clay loam; and Roshe Springs silt loam.



Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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