SOIL SURVEY OF

Sanpete Valley Area, Utah

Parts of Utah and Sanpete Counties

United States Department of Agriculture

Soil Conservation Service and

United States Department of the Interior
Bureau of Land Management

In cooperation with the

Utah Agricultural Experiment Station and
Utah State Department of Wildlife Resources



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

Major fieldwork for this soil survey was completed in the period 1964-70. Soil names and descriptions
were approved in 1971. Unless otherwise indicated, statements in the publication refer to conditions in the
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cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged maps
do not show small areas of contrasting soils that could have been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains information
that can be applied in managing farms,
ranches, and woodlands; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of land
for farming, industry, and recreation.

Locating Soils

All the soils of the Sanpete Valley Area are
shown on the detailed map at the back of this
publication. This map consists of many sheets
made from aerial photographs. Each sheet is
numbered to correspond with a number on the
Index to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by 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. This guide lists all the soils
in 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 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 suit-
ability. 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
discussions of the capability units and range
sites.

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

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

Engineers, builders, and community planners
can find, under “Engineering,” tables that con-
tain test data, estimates of soil properties, and
information 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 Soils.”

Newcomers in the Sanpete Valley Area 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 survey area given at the
beginning of the publication.

Cover: Landscape north of Manti with Manti Mountain in
background. In the valley in the foreground are mainly
Anco, Woodrow, and Genola 3oils. On the fans above the
valley bottom is Sanpete cobbly fine sandy loam. On the
hills in the background are Borvant and Fontreen soils.
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GeB—Genola loam, 0 to 2 percent slopes _________
GeC2—Genola loam, 2 to 5 percent slopes, eroded __
GeD2—Genola loam, 5 to 10 percent slopes,
eroded _______ e
GkB—Genola loam, alkali, 0 to 2 percent slopes ___
GOF2—Gothic stony loam, 25 to 40 percent slopes,
eroded . _______
Gr—Green River loam ________________.__________
Gu—Gullied land __ - -
Ha—Harding silt loam ________________________._
HED-—Harkers silt loam, 6 to 25 percent slopes ____
HKE-—Harkers stony silt loam, 25 to 40 percent
slopes _________________ -
KcB—Keigley silty clay loam, 2 to 4 percent
slopes —____.___ _
KE?——Kitchell gravelly loam, 40 to 70 percent
slopes . ____________
KM—Kitchell-Mower association
Kp—Kjar peaty silt loam ________________________
Ldli%—Linoyer very fine sandy loam, 1 to 2 percent
slopes
LdC2—Linoyer very fine sandy loam, 2 to 5 percent
slopes, eroded —_____... .




LeB—Lisade loam, 1 to 2 percent slopes .. _____
LeC2-—Lisade loam, 2 to b percent slopes, eroded ...
LFC2—Lisade-Sanpete complex, 2 to 6 percent
slopes, eroded
LGF—Lizzant very cobbly loam, 20 to 40 percent
slopes ———
LHD—Lizzant stony loam, 4 to 20 percent slopes __
LKG—Lizzant very stony loam, 40 to 60 percent

slopes o e
LLE—Lijzzant-Clegg complex, 3 to 40 percent
glopes . o
LMF--Lizzant-Mower complex, 26 to 60 percent
slopes __
LNE—Lizzant-Sedwell complex, 6 to 40 percent
slopes . -

LOF—Lizzant-Kitchell association, steep .________
LRF——Lodar very channery loam, 8 to 40 percent
slopes
LS?—Lodar-F‘ontreen complex, 40 to 70 percent
slopes __________________. -
LTE—Lodar-Rock outcrop complex, 8 to 40
percent slopes __ ...__ —_———
LTG—Lodar-Rock outerop complex, 40 to 70
percent slopes __. - ——
LUE—Lundy channery silt loam, 5 to 40 percent
slopes ___._____ -
MA—Manassa-Mellor eomplex __. _______________
MbC—Manila loam, 3 to 10 percent slopes ________
McB—Mayfield shaly loam, é)to 5 percent slopes __
McB2—Mayfield shaly loam, 2 to 5 percent slopes,
eroded
Md—DMellor silt loam
Me—DMellor silt loam, leached surface ____________
MfC—Moroni silty clay, 2 to 8 percent slopes _____
MG]D—Moroni-Atepic complex, 2 to 30 percent
slopes o _._
MHIG—Mortenson silt loam, 40 to 70 percent
slopes e
MKG—Mortenson-Skylick association, very steep __
MLD-—Mortenson fine sandy loam, thin solum
variant, 8 to 30 percent slopes _________________
MmC—Mountainville very stony sandy loam,
2 to 8 percent glopes ________
MnC—Mountainville very stony loam, cool, 3 to 10
percent slopes __________ —
MoC—Mountainville-Doyce complex, 2 to 8
percent slopes . ________ o _____
MrD—Mountainville cobbly fine sandy loam,
hardpan variant, 4 to 20 percent slopes ________
MSD—Mower clay loam, 5 to 80 percent slopes __.
MTD—Mower stony clay loam, 5 to 30 percent
slopes - ______ . ________. - -
MUF2—Mower very stony loam, 25 to 50 percent
slopes, eroded __ ___________.
MVE—Mower-Lundy complex, 6 to 40 percent
slopes _____ —
ObC—Obrast clay loam, low rainfall, 2 to 8
percent slopes _____ -
OCD—Obrast silty clay, 4 to 25 percent slopes ___.
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THE SANPETE VALLEY AREA is mainly in San-

pete {Jounty but includes a part of Utah County
(see facing page). The eastern boundary coincides
with the western boundary of the Manti-La Sal Na-
tional Forest and extends as far north as Spanish Fork
Canyon. In the vicinity of Spanish Fork Canyon and
Loafer Mountain, the survey area is bounded by the
Uinta National Forest. The southern boundary is the
Sanpete-Sevier County line; the western boundary is
the Millard-Sanpete, Juab-Sanpete County lines and
the eastern boundary of the Uinta National Forest
from Wales north to Loafer Mountain.

The survey area covers 673,994 acres, or about 1,053
square miles. About 420,000 acres of this is range that
includes the wet, meadow lands that may or may not
be cut for wild hay once a year. An additional 156,000
acres is grazeable woodland. About 15,000 acres is
woodland, and 83,000 acres is irrigated and nonirri-
gated general farmland.

Thgz survey area is drained by the Spanish Fork,
Sanpitch, and Sevier Rivers. The topography ranges
from nearly level bottom land to very steep mountain-
sides. Elevation ranges mostly from 5,100 feet to about
9,200 feet. Some mountain peaks are slightly higher.

Manti, the county seat of Sanpete County, is in the
southern part of the survey area and is the fourth old-
est settlement in Utah. Other towns of about equal
size are Gunnison, Ephraim, Mount Pleasant, Moroni,
Fa1rv1ev_v, and Fountain Green.

Farming is the main source of income. Most of the
aIfalf?,, grain, and corn gilage produced in the survey
area is fed to feeder beef cattle and lambs or to dairy
herds. The production of turkeys is also important
in the survey area, but most of their feed is imported.

Thg principal industries are the manufacture of
vacajslgn trailers and campers, the processing of about
2 million turkeys annually, and the manufacture of
Jackets and other clothing.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soils are in the Sanpete Valley Area, where they
are located, and how they can be used. They went into

the survey area knowing they would find some soils
they had already seen, and perhaps many they had
not. As they traveled over the area, they observed
the steepness, length, and shape of slopes; the size 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 mate-
rial that has not been changed much by leaching or
by roots of plants.

The soil scientists made comparisons among the pro-
files they studied and compared these profiles with
those in nearby counties and more distant places. They
clagsified 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.

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

Soils of one series can differ in texture of the sur-
face layer and in slope, stoniness, or some other char-
acteristic 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, Arapien fine
sandy loam, 1 to 2 percent slopes, is one of several
phases within the Arapien 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 photo-
graphs. These photographs show woodlands, buildings,
field borders, trees, and other details that help in draw-
ing boundaries accurately. The soil map at the back of
this publication was prepared from aerial photographs.
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2 SOIL SURVEY

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

Some mapping units are made up of soils of different
series, or of different phases within one series. Three
such kinds of mapping units are shown on the soil map
of Sanpete Valley Area: soil complexes, soil associa-
tions, and undifferentiated groups.

A soil complex consists of areas of two or more soils,
8o intricately mixed or so small in size that they can-
not be shown separately on the soil map. Each area of
a complex contains some of each of the two or more
dominant soils, and the pattern and relative propor-
tions are about the same in all areas. Generally, the
name of a soil complex consists of the name of the
dominant soils, joined by a hyphen. Arapien-Calita
complex, 2 to 15 percent slopes, is an example.

A s0il 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 uni-
formity in pattern and relative extent of the dominant
soils, but the soils may differ greatly from one another.
The name of an association consists of the names of
the dominant soils, joined by a hyphen. Daybell-Fly-
gare association, very steep, is an example.

An undifferentiated group is made up of two or
more soils that could be delineated individually but are
shown as one unit because, for the purpose of the soil
survey, there is little value in separating them. The
pattern and proportion of soils are not uniform. An
area shown on the map may be made up of only one
of the dominant soils, or of two or more. Quaker and
Mellor soils is an undifferentiated soil group in this
survey area.

In most areas surveyed there are places where the
goil material is so rocky, so shallow, so severely eroded,
or go 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. Rock land is a
land type in thig survey area.

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

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants
and as material for structures, foundations for struec-
tures, or covering for structures. They relate this be-
havior 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 poten-
tial of the soil material. Thus, they use observation
and knowledge of soil properties, together with avail-
able research data, to predict limitations or suitability
of soils for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, 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 be-
havior under current methods of use and management.

General Soil Map

The General Soil Map included with this survey
shows, in color, the soil associations in the Sanpete
Valley Area. A soil association is a landscave that has
a distinctive proportional pattern of soils. It normally
congists 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 associa-
tion, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in an area, who
want to compare different parts of the area, or who
want to know the location of large tracts of land that
are suitable for a certain kind of farming or other land
use. Such a map is not suitable for planning the man-
agement of a farm or field, because the soils in any
one association ordinarily differ in slope, denth, stoni-
ness, drainage, and other characteristics that affect
management. .

The 16 soil associations in this survey area are dis-
cussed in the following pages. The terms for texture
used in the title of an association apply to the dominant
texture of the subsoil or underlying material of th.e
major soil§ in the association. This part of the soil
exerts the most influence on root depth, available water
capacity, drainage, and related characteristics. For
more detailed information about the individual soils in
each association, refer to the detailed map and to the
section “Descriptions of the Soils.”

Dominantly Well Drained and Somewhat
Excessively Drained, Nearly Leve! to Steep,
Deep Soils on Flood Plains, Alluvial Fans,
and Valley Bottoms

The soils in this group are on flood plains, alluvial
fans, and valley bottoms in Gunnison Valley, Sanpete
Valley, and Indianola Valley, and on the Fountain
Green Divide. These soils formed in alluvium from
limestone, sandstone, and shale.

1. Genola-Woodrow-Quaker association

Well drained, nearly level to strongly sloping, deep silty
cl_ay loa_ms, clay loams, and loams on flood plains, allu-
vial plains, and alluvial fans in the valleys
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This association is above the lowest bottom lands in
Gunnison and Sanpete Valleys. The soils are nearly
level to strongly sloping, deep, and well drained. They
formed in alluvium derived from limestone, sandstone,
and shale. Vegetation is big sagebrush, shadscale,
rabbitbrush, and perennial grasses. Elevation ranges
from 5,000 to 6,500 feet. The average annual precipita-
tion ranges from 8 to 12 inches, and the average annual
air temperature ranges from 45° to 51° F. The frost-
free period is 115 to 130 days.

This association makes up about 7 percent of the
survey area. It is 30 percent Genola soils, 30 percent
Woodrow soils, 20 percent Quaker soils, and 20 percent
less extensive soils. The less extensive Linoyer soils
are about 15 percent of the association, and Centerfield
and Wales soils together make up about 5 percent.

Woodrow soils are throughout the association but
are extensive north of Axtell. They have a surface
layer of gilty clay loam and a substratum of clay loam.
Genola soils are most common southwest of Gunnison.
They have a surface layer of loam and a substratum
of stratified loam to very fine sandy loam. Quaker soils
are most extengive in Flat Canyon and around Pigeon
Hollow. They have a surface layer and substratum of
gilty clay loam.

These soils are used mainly for irrigated alfalfa,
small grain, corn for silage, and pasture. Quaker soils
are also used for nonirrigated wheat and grass. All of
the soils provide habitat for upland game birds.

2. Arapien-Sanpete-Lisade association

Somewhat excessively drained to moderately well
drained, gently sloping to strongly sloping, deep clay
loams, loams, very gravelly sandy loams, gravelly
sandy loams, and sandy loams on the higher alluvial
fans and alluvial plains

This association is in Gunnison and Sanpete Valleys.
The soils are gently sloping to strongly.sloping, deep,
somewhat excessively drained to moderately well
drained. They formed in alluvium derived from sand-
stone, limestone, and shale. Vegetation is rabbitbrush,
big sagebrush, and perennial grasses. Elevation ranges
from 5,000 to 6,000 feet. The average annual precipita-
tion ranges from 8 to 12 inches, and the average annual
air temperature ranges from 45° to 52° F. The frost-
free period is 115 to 130 days.

This association makes up about 5 percent of the
survey area. It is about 35 percent Arapien soils, 30
percent Sanpete soils, and 15 percent Lisade goils.
Der;lmark and Freedom soils make up about 10 percent
each.

Arapien soils are on the lower part of alluvial fans.
They have a surface layer of fine sandy loam and a
substratum of clay loam and loam. Sanpete soils are
on the upper part of the alluvial fans, They have a
surface layer of gravelly fine sandy loam and gravelly
loam and a substratum of very gravelly sandy loam.
Lisade soils are on the middle parts of the alluvial fans.
They have a surface layer of loam and a substratum
of gravelly sandy loam and sandy loam.

The Arapien and Lisade soils are used mainly for
irrigated alfalfa, small grain, corn for silage, and pas-
ture. They are also used as range. Sanpete soils are
used mainly as winter and spring range. They are also

a source of road fill. All of the soils are used as habitat
by upland game birds.

3. Sanpete-Sigurd association

Somewhat excessively drained, moderately sloping to
steep, deep gravelly sandy loams and very gravelly
sandy loams on highest alluvial fans, flood plains, or
alluvial plains in the valleys

This association is mostly on the western side of
Gunnison Valley and extends from the Sevier Bridge
Reservoir south to the Sevier-Sanpete County line.
The soils are moderately sloping to steep. They are
deep and somewhat excessively drained. They formed
in alluvium derived from sandstone, limestone, and
shale. Vegetation is big sagebrush, shadscale, yellow-
brush, and perennial grasses. Elevation ranges from
5,000 to 6,600 feet. The average annual precipitation
ranges from 8 to 138 inches, and the average annual air
temperature ranges from 45° to 49° F. The frost-free
period is 110 to 130 days.

This association makes up about 7 percent of the
survey area. It is about 60 percent Sanpete soils and
30 percent Sigurd soils. Rapho soils and Torrifluvents
and Torriorthents, stony, make up the remaining 10
percent.

Sanpete soils are in the higher areas. They have a
surface layer of gravelly fine sandy loam and gravelly
loam and a substratum of very gravelly sandy loam.
Sigurd soils are in lower areas. They have a surface
layer of gravelly loam and a substratum of very
gravelly sandy loam and gravelly sandy loam.

This association is used mainly for livestock graz-
ing and as habitat for small game and upland game
birds. Water for livestock can usually be obtained
from nearby canals, but occasionally it is necessary
to haul water for grazing livestock. The association is
also a source of road fill.

4. Birdow-Keigley-Doyce association

Well drained and moderately well drained, gently slop-
ing to strongly sloping, deep very fine sandy loams,
silty clay loams, and sandy clay loams on alluvial fans,
flood plains, and alluvial plains

Thig association is most extensive between Moroni
and Fairview and in the Indianola Valley. The soils
are gently sloping to strongly sloping, generally
smooth, deep, and well drained and moderately well
drained. They formed in alluvium derived from sand-
stone, quartzite, limestone, and shale. Vegetation is
big sagebrush, rabbitbrush, and perennial grasses.
Elevation ranges from 5,400 to 6,100 feet. The average
annual precipitation ranges from 11 to 14 inches, and
the average annual air temperature ranges from 45°
to 48° F. The frost-free period is 100 to 130 days.

This association makes up about 4 percent of the
survey area. It is about 25 percent Birdow soils, 20
percent Doyce soils, 20 percent Keigley soils, and 35
percent less extensive soils. The less extensive Collard
and Moroni soils make up about 10 percent each, and
the Arapien, Calita, and Snake Hollow soils make up
the remaining 15 percent.

Birdow soils are in small areas throughout the asso-
ciation. They have a surface layer of very fine sandy
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loam and are underlain by loam. Keigley soils are on
bottom land. They have a surface layer and sub-
stratum of silty clay loam. Doyce soils are mainly east
and north of Freedom. They have a surface layer of
loam, a subsoil of sandy clay loam, and a substratum
of sandy clay loam and loam.

This association is used mainly for irrigated alfalfa,
small grain, and pasture. It is also used as range. Some
areas of Collard soils are a source of sand and gravel
used in road construction.

5. Manila-Ant Flat-Deer Creek association

Well drained, moderately sloping to steep, deep silty
clays and clays on alluvial fans, alluvial pleins, and
lower mountain slopes

This association is mainly on the Fountain Green
Divide and at Millburn and Birdseye. The soilg are
moderately sloping to steep, generally smooth, deep,
and well drained. They formed in alluvium and collu-
vium derived from sandstone, quartzite, limestone,
shale, and mixed igneous rocks. Vegetation is oakbrush,
big sagebrush, and perennial grasses. Elevation ranges
from 5,600 to 7,000 feet. The average annual precipi-
tation ranges from 14 to 18 inches, and the average
annual air temperature ranges from 38° to 45° F. The
frost-free period is 80 to 100 days.

This association makes up about 8 percent of the
survey -area. It is about 80 percent Manila soils, 25
percent Ant Flat soils, and 20 percent Deer Creek soils.
The Toehead and Watkins Ridge soils make up about
10 percent each, and the Bezzant soils make up the
remaining 5 percent.

Manila soils are extensive on the Fountain Green
Divide. They have a surface layer of silt loam and a
subsoil of silty clay and clay. Ant Flat soils are also
extensive on the Fountain Green Divide. They have a
surface layer of loam and silt loam, a subsoil of silty
clay, and a substratum of loam. Deer Creek soils have
a surface layer of stony silt loam, a subsoil of stony
clay, and a substratum of cobbly clay loam.

The Ant Flat, Manila, Toehead, and Watkins Ridge
soils are used for nonirrigated alfalfa, small grain,
and pasture. They are also used as range. The Toehead
and Watkins Ridge soils are also used for irrigated
alfalfa, small grain, and pasture. Deer Creek soils are
used mainly as range.

Dominantly Well Drained and Somewhat
Excessively Drained, Gently Sloping to Very
Steep, Shallow and Deep Soils and Rock

Land on the Higher Alluvial Fans, Foothills,
Upland Plateaus, and Lower Mountain Slopes

The soils in this group are on the higher alluvial
fans, foothills, upland plateaus, and lower mountain
slopes, in the Valley Mountains, the lower part of the
Gunnison Plateau, and on the east and west sides of
Sanpete Valley. These soils formed in residuum, collu-
v}ilu?n, and alluvium from limestone, sandstone, and
ghale,

6. Fontreen-Lodar-Borvant association
Somewhat excessively drained, moderately sloping to

very steep, deep and shallow very gravelly loams on
';;iflll,ges, lower mountain slopes, alluvial fans, and foot-
)

This association is in the Valley Mountains west of
Gunnison and along the eastern side of the survey
area. It extends from Mayfield north to Ephraim and
in the area north of Fairview. The soils are moder-
ately sloping to very steep, deep to shallow, and some-
what excessively drained. They formed in alluvium,
residuum, and colluvium derived from limestone, sand-
stone, chert, and shale., Vegetation is dominantly juni-
per, pinon, big sagebrush, yellowbrush, and perennial
grasses. Elevation ranges from 5,600 to 7,000 feet. The
average annual precipitation ranges from 11 to 14
inches, and the average annual air temperature ranges
grom 43° to 47° F. The frost-free period is 90 to 110

ays.

This association makes up about 12 percent of the
survey area. It is about 50 percent Fontreen soils, 25
percent Lodar soils, and 20 percent Borvant soils.
Wales soils and Rock land make up the remaining 5
percent.

Fontreen soils are on mountainsides and alluvial
fans. They have a surface layer of very cobbly and
very gravelly loam and a substratum of very gravelly
loam. Lodar soils are on ridges and mountaingides.
They are shallow and have a surface layer of very
channery loam underlain by very gravelly loam that
is 10 to 20 inches deep over bedrock. Borvant soilg are
on alluvial fans and foothill slopes. They are shallow
and have a surface layer of gravelly and cobbly loam
underlain by very gravelly loam that is 10 to 20 inches
deep over an indurated lime hardpan.

This association is used for pasture and as winter
range by deer. It is also used for woodland. Juniper
is cut for fenceposts, and dead pinon and juniper are
gathered for firewood.

7. Amtoft-Sanpete-Rock land association

Somewhat excessively drained, gently sloping to very

steep, shallow and deep flaggy loams and very gravelly

.;;qu;;iy loams and Rock land on alluvial fans and foot-
i

This association is north of Gunnison and southwest
of Spring City. The soils are gently sloping to very
steep, shallow and deep, and somewhat excessively
drained. They formed in alluvium, residuum, and collu-
vium derived mainly from limestone. Vegetation is
dominantly shadscale, big sagebrush, yellowbrush, and
perennial grasses. Elevation ranges from 5,100 to 6,600
feet. The average annual precipitation ranges from 8
to 18 inches, and the average annual air temperature
ranges from 45° to 49° F. The frost-free period is 100
to 130 days.

This association makes up about 5 percent of the
survey area. It is about 65 percent Amtoft soils, 20
percent Sanpete soils, and 10 percent Rock land. Rapho
and Linoyer soils make up the remaining 5 percent.

Amtoft soils are common throughout the associa-
tion. They are shallow and have a surface layer of
flaggy loam and very flaggy loam and a substratum
of flaggy loam that is 10 to 20 inches deep over lime-
stone. Sanpete soils are common on the alluvial fans
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throughout the association. They are deep and have
a surface layer of gravelly fine sandy loam and gravelly
loam that is underlain by very gravelly sandy loam.
Rock land is on the ridges and points. It is mainly rock
outcrop, and in places a thin mantle of soil covers the
bedrock.

This association is used as spring and fall range by
shegpﬁﬁnd cattle. The Sanpete soils are also a source of
roa .

8. Rock land-Atepic-Amtoft association

Rock land and well drained and somewhat excessively
drained, strongly sloping to very steep, shallow flaggy
loams and shaly silty clay loams on upland plateaus

This association is on very steep canyon side slopes
and ridges on uplands, mainly northeast of Fayette
and on the eastern slope of the West Mountains in
Sanpete Valley. The soils are strongly sloping to very
steep, shallow, well drained and somewhat excessively
drained. They formed in alluvium derived from shale
and limestone. Vegetation is juniper, shadscale, Mor-
mon tea, and perennial bunchgrasses. Elevation ranges
from 5,200 to 7,200 feet. The average annual precipi-
tation ranges from 8 to 15 inches, and the average
annual air temperature ranges from 45° to 48° F.
The frost-free period is 100 to 130 days.

This association makes up about 11 percent of the
survey area. It is about 50 percent Rock land, 30 per-
cent Atepic soils, and 15 percent Amtoft soils. Lodar
and Borvant soils make up the remaining 5 percent.

Rock land is mainly on ridges and very steep side
slopes. It is mainly outcrops of sandstone, shale, or
limestone and stones or boulders dislodged from the
outcrops. A thin soil mantle covers the bedrock in
places. Atepic soils are throughout the association but
are usually at the higher elevations. They have a sur-
face layer of shaly clay loam underlain by shaly silty
clay loam that is 10 to 20 inches deep over shale.
Amtoft soils are most common on the lower foothill
slopes. They have a surface layer of flaggy loam under-
lain by flaggy and very flaggy loam that is 10 to 20
inches deep over bedrock,

This association is used as spring and fall range by
sheep and as winter range by deer. Water supplies for
livestock are limited, and hauling water by truck is
sometimes necessary. Atepic soils are used for wood-
land. Juniper is used for posts, and dead pinon and
Jjuniper are used for firewood.

9. Borvant-Mountainville-Doyce association

Somewhat excessively drained to moderately well
drained, gently sloping to steep, deep and shallow very
gravelly loams, very stony sandy clay loams, and sandy
clay loams on alluvial fans and foothills

This association is in Sanpete Valley, mainly in the
area east of Spring City and Mount Pleasant. The goils
are gently sloping to steep and are generally smooth.
They formed in alluvium or colluvium derived from
sandstone, limestone, quartzite, and shale. Vegetation
is big sagebrush, juniper, pinon, yellowbrush, bitter-
brush, and perennial grasses. Elevation ranges from
5,600 to 6,700 feet. The average annual precipitation
ranges from 11 to 14 inches, and the average annual

air temperature ranges from 45° to 47° F. The frost-
free period is 90 to 120 days.

This association makes up about 4 percent of the
survey area. The Borvant and Mountainville soils
make up about 25 percent each, and Doyce soils about
20 percent of the association. Pavant and Donnardo
soils make up 15 percent each.

Borvant soils are extensive in the Denmark Cedars
area south and east of Spring City. They have a sur-
face layer of cobbly and gravelly loam underlain by
very gravelly loam that is 20 inches deep over an
indurated limestone hardpan. Mountainville soils are
east of Mount Pleasant. They have a surface layer of
very stony sandy loam and fine sandy loam, a subsoil
of very stony sandy clay loam, and a substratum of
very stony loam. Doyce soils are in swales and depres-
sions. They have a surface layer of loam, a subsoil of
sandy clay loam, and a substratum of sandy clay loam
and loam. :

This association is used mainly as spring and fall
range by sheep and cattle and by deer during winter.
Some Doyce soils are used for irrigated alfalfa, small
grain, and as pasture. Borvant soils are a source of
road fill. The juniper growing on the Borvant soils can
be harvested for fenceposts or firewood.

Dominantly Well Drained, Gently Sloping to
Moderately Sloping, Deep, Saline Soils on
Alluvial Fans, Alluvial Plains, and Valley
Bottoms, and Badland

The so0ils in this group are on alluvial fans, alluvial
plains, and valley bottoms in the southeastern part of
the survey area. These soils formed in alluvium and
colluvium from shale.

10, Badland-Skumpah association

Badland and well drained, gently sloping to moderately
sloping, deep silty clay loams on alluvial fans, alluvial
plains, and valley bottoms

This association is west of the town of Mayfield. The
soils are gently sloping to moderately sloping, generally
smooth, deep, and well drained. They formed in allu-
vium derived mainly from shale. The Badland consists
of strongly sloping to very steep hills west of May-
field. Vegetation is dominantly shadscale, yellowbrush,
greasewood, and scattered juniper. Elevation ranges
from 5,000 to 6,000 feet. The average annual precipita-
tion ranges from 8 to 12 inches, and the average annual
air temperature ranges from 45° to 52° F. The frost-
free period is 115 to 130 days.

This association makes up about 8 percent of the
survey area. It is about 55 percent Badland and 20
percent Skumpah soils. Mayfield and Ravola soils make
up about 10 percent each, and Billings soils make up
the remaining 5 percent.

Badland consists of nearly bare, strongly sloping to
very steep, actively eroding shale hills. Runoff from
storms and rapid snowmelt produces much silt.
Skumpah soils are most extensive in the southern part
of the association southeast of Axtell. They have a
surface layer of silt loam, a subsoil of silty clay loam,
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and a substratum of silt loam. These soils typically
have varying amounts of gypsum.

Badland is used mainly as habitat by wildlife.
Skumpah soils are used mainly as range and as habitat
by upland game birds. They are especially unstable for
construction uses and are subject to differential settle-
ment if they are irrigated.

Dominantly Poorly Drained, Nearly Level to
Moderately Sloping, Deep Soils on Flood Plains,
Lake Terraces, and Alluvial Fans

The soils in this group are on flood plains, lake ter-
races, and alluvial fans, along the Sevier and Sanpitch
River bottoms. These soils formed in alluvium from
]imgstone and sandstone and mixed lake sediments,
or both.

11. Xerofluvents and Fluvaquent-Mellor association

Well drained to poorly drained, nearly level to moder-
ately sloping, deep, nonsaline to strongly saline, strati-
fied loamy sands to clays on the flood plains, lake
terraces, and alluvial fans

This association is along the Sevier River in Gunni-
son Valley and on the alluvial fans and lake terraces
above the lowest bottom lands in Gunnison and Sanpete
Valleys. The soils are nearly level to moderately slop-
ing, generally smooth, deep, and well drained to poorly
drained. They formed in alluvium derived from lime-
stone, sandstone, and shale, These soils are nonsaline
to strongly saline. Vegetation in the nonsaline or
slightly saline areas is bluegrass, wiregrass, willows,
and rubber rabbitbrush. Saltgrass, alkali sacaton,
pickleweed, greasewood, and bassia grow in the moder-
ately saline and strongly saline areas. Elevation ranges
from 5,000 to 6,000 feet. The average annual precipi-
tation ranges from 8 to 12 inches, and the average
annual air temperature ranges from 45° to 51° F. The
frost-free period is 110 to 140 days.

This association makes up about 5 percent of the
survey area. It is about 35 percent Xerofluvents and
Fluvaquents, 20 percent Mellor soils, and 15 percent
Dyreng goils. The Manassa, Harding, and Quaker soils
make up about 10 percent each.

Xerofluvents and Fluvaquents are throughout the
association. They are stratified loamy sand to clay but
are dominantly sandy loam to clay loam. Mellor soils
are extensive near Fayette but are throughout the
association. They have a surface layer of silt loam,
a subsoil of silty clay loam, and a substratum of strati-
fied silty clay loam, silt loam, and silty clay.

This association is used mainly as spring and late
fall range for sheep and cattle. Water for livestock
is usually available. Dyreng soils are used for irri-
gated alfalfa, small grain and corn, and as pasture.
Small areas are used as range. All of the soils of the
association are used as habitat by upland game birds
and some waterfowl.

12. Poganeab-Shumway-Chipman association

Poorly drained, nearly level to gently sloping, deep
silty clay loams and silty clays on flood plains and
alluvial fans in the valley bottoms

This association is on flood plains and alluvial fans
in the bottom areas of Sanpete and Indianola Valleys.
The soils are nearly level to gently sloping, generally
smooth, deep, and poorly drained to somewhat poorly
drained. They formed in alluvium derived from lime-
stone, sandstone, and shale. Some of these soils are
moderately saline to strongly saline. Vegetation is
dominantly wiregrass, sedges, rushes, and saltgrass,
Elevation ranges from 5,100 to 6,100 feet. The average
annual precipitation ranges from 8 to 14 inches, and
the average annual air temperature ranges from 43°
to 49° F. The frost-free period is 100 to 130 days.

This association makes up about 7 percent of the
survey area. It is about 15 percent Poganeab soils and
10 percent each Shumway, Chipman, and Abcal soils
and Fluvaquents. Kjar, Peteetneet, Ephraim, Beek,
Poganeab variant, Canburn, and Green River soils
make up the remaining 45 percent. They are similar in
texture and drainage characteristics to the major soils,

Poganeab soils are most common on the bottom lands
west of Chester. They have a surface layer of silt loam
and silty clay loam that is underlain by silty clay loam.
Shumway soils are most extensive north and west of
Manti. They have a surface layer of silty clay loam,
a subsoil of silty clay, and are underlain by silty clay
and clay. Chipman soils are most common between
Moroni and Fairview along the San Pitch river bottoms
and between Moroni and Fountain Green. They are
silty clay loam throughout,

This association is used as native grass pasture and
for hay. It is also used as a nesting place for both
waterfowl and upland game birds. Muskrats use some
of the wettest areas. '

Dominantly Well Drained and Somewhat
Excessively Drained, Moderately Sloping to
Very Steep, Shallow to Deep Soils on
Mountains, and Rock Land

The soils in this group are on low to high mountains
in the eastern, western, and northern parts of the
survey area. These soils formed in residuum, alluvium,
and colluvium derived from many kinds of rocks.

13. Lizzant-Mower-Lundy association

Well drained and somewhat excessively drained, moder-
ately sloping to very steep, deep to shallow cobbly
loams, silty clay loams, and wvery flaggy clay loams on
broad ridges and mountains

This association is on the mountain areas of the
Gunnison Plateau and on a narrow strip of the eastern
edge of the survey area that extends from the Sanpete-
Sevier County line north to Milburn. The soils are
moderately sloping to strongly sloping on the broad
ridges and sagebrush flats, and steep to very steep on
the mountainsides. These soils are deep to shallow and
well drained and somewhat excessively drained. They
formed in alluvium derived from limestone, sandstone,
and shale. Vegetation is dominantly oakbrush, big sage-
brush, and perennial grasses. Elevation ranges from
6,500 to 8,000 feet. The average annual precipitation
ranges from 14 to 20 inches, and the average annual
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air temperature ranges from 43° to 45° F. The frost-
free period is 80 to 110 days.

This association makes up about 9 percent of the
survey area. It is about 45 percent Lizzant soils, 20
percent Mower soils, and 10 percent Lundy soils. The
Kitchell soils also make up about 10 percent, and the
less extensive Clegg, Sedwell, and Deer Creek soils
make up the remaining 15 percent.

. Lizzant soils are on hillsides and are common
throughout the association. They have a surface layer
of very cobbly loam, a subsoil of cobbly loam, and a
substratum of very gravelly and very stony loam.
Mower 8oils are most extensive on the sagebrush flats
of the West Mountain and Gunnison Plateau. They
have a surface layer of clay loam, a subsoil of heavy
gilty clay loam, and a substratum of shaly silty clay
loam. Bedrock is at a depth of 20 to 40 inches. Lundy
goils are on the ridges. They have a surface layer of
channery silt loam that is underlain by very flaggy
light clay loam. Bedrock is at a depth of 10 to 20 inches.

Lizzant, Mower, and Lundy soils are used as range
by sheep, cattle, deer, and elk. Kitchell soils are used
for woodland, especially Douglas-fir and concolor fir.
They are also used as summer habitat by deer and elk.

14, Daybell-Bezzant-Rock land association

Well drained and somewhat excessively drained, very
steep, deep very gravelly very fine sandy loams and
very cobbly loams and Rock land on mountains

This agsociation is on the sides of high mountains
and canyons near Loafer Mountain. The Rock land
congists of many nearly perpendicular ledges, areas at
the bottoms of the ledges covered by stones and
boulders, and slopes that have a thin mantle of soil
over bedrock. The Daybell and Bezzant soils are very
steep, deep, well drained and somewhat excessively
drained. They formed in alluvium or colluvium derived
from sandstone and limestone. Vegetation is aspen,
conifer, oakbrush, snowberry, and perennial grasses.
Elevation ranges from 5,400 to 9,000 feet. The average
annual precipitation ranges from 16 to 30 inches, and
the average annual air temperature ranges from 40°
to 44° F, The frost-free period is 70 to 90 days.

This association makes up about 3 percent of the
survey area, The Daybell soils, Bezzant soils, and Rock
land make up about 20 percent each. The Gappmayer
soils make up about 15 percent, and the Flygare soils
make up about 10 percent. Less extensive Tingey,
Bradshaw, Adel, and Cheadle soils make up the remain-
ing 15 percent.

Daybell soils are mainly on the north-facing slopes.
They have a surface layer of gravelly silt loam that is
underlain by very gravelly very fine sandy loam and
fine sandy loam. Bezzant soils are on the south-facing
slopes, They have a surface layer of stony loam and
gravelly loam that is underlain by very cobbly loam.

Daybell soils are used for woodland. Dominant vege-
tation on the Daybell soils is aspen that has an under-
story of grasses and forbs. Many areas of this asso-
ciation are too steep and too rough for grazing sheep
and cattle. Most areas of the Daybell soils and some
of the less extensive soils are used as summer range
by sheep, cattle, deer, and elk. They are also used as
water catchment areas. All of the soils are a fair to

good source for road fill. Roads are difficult to build
and to maintain because of the steep slopes and rock
outcrops.

15. Deer Creek-Bagard-Y eates Hollow association

Well drained, moderately sloping to very steep, deep
cobbly, stony, and very stony clays and clay loams on
mountain foot slopes

This association is in canyons and on plateaus that
extend from Fountain Green north to Thistle. The soils
are moderately slopping to very steep, deep, and well
drained. They formed in alluvium and colluvium de-
rived from sandstone, quartzite, shale, mixed igneous
material, and limestone. Vegetation is juniper, pinon,
oakbrush, big sagebrush, and perennial grasses. Eleva-
tion ranges from 5,500 to 8,000 feet. The average an-
nual precipitation ranges from 12 to 20 inches, and
the average annual air temperature ranges from 38°
to 45° F. The frost-free period is 70 to 100 days.

This association makes up about 12 percent of the
survey area. It is about 25 percent Deer Creek soils,
20 percent Bagard soils, 15 percent Yeates Hollow soils,
and about 40 percent less extensive soils. The Obrast
and Sanpitch soils make up about 10 percent each, and
the less extensive Bezzant, Harkers, and Ant Flat soils
make up the remaining 20 percent.

Deer Creek soils are extensive west of Hilltop but
are throughout the association. They have a surface
layer of stony silt loam, a subsoil of stony and cobbly
clay, and a substratum of cobbly clay loam. Bagard
soils are east of Fountain Green. They have a surface
layer of very stony clay loam, a subsoil of cobbly and
very cobbly clay, and a substratum of very cobbly
loam and sandy clay loam. Yeates Hollow soils are at
the highest elevations. They have a surface layer of
stony silt loam and silty clay loam and a subsoil of
stony and very stony clay.

This association is used mainly as spring and sum-
mer range by sheep, cattle, and deer. Water for live-
stock is usually available from springs, streams, or
constructed watering ponds. Sometimes water is hauled
to reduce livestock congestion. Bagard soils are also
used as juniper and pinon woodland.

16. Skylick-Mortenson-Tingey association

Well drained, moderately sloping to very steep, deep
clay loams, cobbly and stony clay loams, and very stony
clays on mountains

This association is on mountains, canyons, and
plateaus east of Mount Pleasant. It also is on Mount
Baldy west of Indianola. The soils are moderately slop-
ing to very steep, deep, and well drained. They formed
in alluvium and colluvium derived from sandstone and
limestone. Vegetation is aspen, conifers, oakbrush,
snowberry, and perennial grasses. Elevation ranges
from 6,700 to 9,700 feet. The average annual precipita-
tion ranges from 20 to 35 inches, and the average
annual air temperature ranges from 38° to 45° F. The
frost-free period is 70 to 90 days.

This association makes up about 8 percent of the
survey area. It is about 30 percent Skylick soils, 25
percent Mortenson soils, and 10 percent Tingey soils.
The Pritchett, Toze, and Zeesix soils each make up
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about 10 percent, and the less extensive Gothic soils
make up about 5 percent.

Skylick soils are throughout the association and are
mainly on north-facing slopes. They have a surface
layer of silt loam and a subsoil of clay loam and cobbly
clay loam. Mortenson soils are on very steep, north-
facing slopes east of Mount Pleasant. They have a
surface layer of silt loam and stony silt loam and a
subsoil of very stony clay. Tingey soils are on south-
facing slopes east of Mount Pleasant. They have a
surface layer of stony silt loam, a subsoil of stony
clay loam and sandy clay loam, and a substratum of
stony and very stony loam.

This association is used mainly as summer range by
sheep, cattle, deer, and elk. Skylick and Mortenson soils
are also used for woodland. Woodland species are
mainly aspen on the Skylick soils and are mainly
Douglas-fir, concolor fir, spruce, and scattered aspen
on the Mortenson soils. This association is a water
catchment area for watersheds.

Descriptions of the Soils

This section describes the soil series and mapping
units of the Sanpete Valley Area. The acreage and
proportionate extent of each mapping unit are given
in table 1.

The procedure in this section is to first describe each
soil series, and then describe the mapping units in that
series. Thus, to get full information on any one map-
ping unit, it is necessary to read both the description
of that unit and the description of the soil series to
which it belongs.

The soil series descriptions are divided into three
parts. The first part presents in general terms some of
the soil characteristics such as depth, drainage, topog-
raphy, climate, texture, and available water capacity.
The second part presents a detailed soil profile descrip-
tion in technical terms. The last part presents the
range of characteristics or variations in the series.

Ags mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Badland, Gullied land, Rock land, and Shaly
colluvial land are miscellaneous land types. Cryoborolls,
Fluvaquents, Torrifluvents and Torriorthents, stony,
Xerofluvents and Fluvaquents, and Xerofluvents and
Fluvaquents, saline, are soils named at higher cate-
gories; nevertheless, these are listed in alphabetical
order along with the series.

The soils in this survey area were not all mapped
at equal intensity, or degree of precision. The mapping
units for soils that are cultivated, or mostly culti-
vated, contain less than 25 percent soils other than
those named and have been mapped at high intensity.
The mapping units for soils used mainly as range have
less precise boundaries, wider slope range, and more
variability in the kinds of soils included. These are
mapped at low intensity. The intensity of the map-
ping is indicated by the soil symbol before the name of
each mapping unit. If the second letter of a symbol is
a small letter, the soils were mapped at high intensity;
if a capital, they were mapped at low intensity.

Some soils in the survey area contain quantities of

soluble salts or alkali, or quantities of both. In some
soils the concentration of salts and alkali is moderate
to high. Low areas receive salty runoff or seepage
water from higher surrounding areas. When the water
evaporates, the salts remain and the soil becomes saline
or saline-alkali. These soils are identified as saline or
alkali phases in the mapping unit name, for example,
Genola loam, alkali, 0 to 2 percent slopes.

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

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

Soil scientists, engineers, students, and others inter-
ested in the origin and classification of the soils should
turn to the section “Formation and Clagsification of
Soils.” Many terms used in the soil descriptions and
other sections are defined in the Glossary and in the
“Soil Survey Manual” (7).1

Abcal Series

The Abcal series consists of poorly drained soils that
formed in alluvium derived from shale, limestone, and
sandstone on flood plains and valley bottoms. These
soils are commonly associated with Cache, Ephraim,
Anco, and Shumway soils. Slopes range from 0 to 2
percent.

Elevation ranges from 5,100 to 5,800 feet. The aver-
age annual precipitation is 8 to 12 inches, and the
mean annual air temperature ranges from 45° to 49° F.
The frost-free period ranges from 115 to 130 days.
The native vegetation is wiregrass, sedges, saltgrass,
and greasewood.

In a representative profile the surface layer is light
brownish-gray silty clay loam about 3 inches thick.
The substratum is light-gray heavy silty clay loam to
a depth of 13 inches, white clay to a depth of 39 inches,
and white clay and silty clay to a depth of 60 inches.

The Abcal soils are strongly calcareous and are
moderately alkaline to very strongly alkaline through-
out. Some are strongly saline-alkali. Permeability is
slow, The root zone is 5 feet or more. The seasonal
water table fluctuates between the surface and a depth
of 40 inches.

These soils are chiefly used for native grass pasture
or hay. Some areas are suitable nesting places for
waterfowl and upland game birds. Muskrats are com-
mon in the low, wetter areas.

Representative profile of Abcal silty clay loam, in
a native grass pasture, about 1,815 feet south and
2,145 feet west of the northeast corner of sec. 14, T.
18 S., R. 2 E,, about 2 miles south of Manti, 1 mile
south of Crystal Springs on the west side of the high-
way, Sanpete County:

' Ttalic numbers in parentheses refer to References, p. 176.
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TABLE 1.—Approximate acreage and proportionate exient of soils
Soil Acres Percent Soil Acres Percent
Abeal silty elay loam_ ________ . ____._____. 2,960 0.4 | Collard stony sandy loam, 4 to 20 percent
Abecal silty clay loam, strongly saline_._._.__. 555 .1 BlOPeS - - - oo e 620 .1
Abeal-Cache complex .. ... ___..___ 1,120 .2 | Crestline fine sandy loam, 2 to 5§ percent
Adel silt loam, 40 to 80 percent slopes..._... 1,220 .2 Blopes. - o e 6546 .1
Amtoft flaggy loam, 8 to 30 percent slopes. ... 19,970 8.0 | Cryoborolls_ _ _ . ... 840 .1
Amtoft-Rock outerop complex, 30 to 60 per- Daybell gravelly silt loam, 40 to 70 percent
cent slopes, eroded . _ .. ... ..___.__ 14,230 2.1 slopes._ . oo - 1,465 .2
Anco silty clay loam.___.______ ... __.._... 5,740 .9 || Daybell-Flygare association, very steep..._.. 4,230 .6
Ant Flat stony loam, 8 to 25 percent slopes. .. 2,380 .4 | Deer Creek stony silt loam, 6 to 30 percent
Ant Flat stony loam, 25 to 40 percent slopes, BloPeS - o o o e 6,435 1.0
eroded .. __ .o aa-_ 1,470 .2 | Deer Creek stony silt loam, high rainfall, 6 to
Ant Flat loam, low rainfall, 4 to 8 percent 25 percent slopes________ .. _.___.___ 11,4456 1.7
Blopes . _ - oo oo 2,485 .4 | Deer Creek stony silt loam, high rainfall, 25
Ant Flat-Borvant complex, 4 to 25 percent to 40 percent slopes_ __ _____._____.__._.-- 5,630 .8
slopes. _ ... 1,080 .2 | Deer Creek-Mower complex, 25 to 50 percent
Arapien fine sandy loam, 1 to 2 percent slopes_ 3,685 .5 SlOPeS -« - oo e 3,445 .b
Arapien fine sandy loam, 2 to 5 percent slopes, Denmark gravelly loam, 2 to § percent slopes. 1,990 .3
eroded. .. oo 5,140 .8 | Donnardo cobbly loam, 4 to 16 percent slopes. 1,050 .2
Arapien fine sandy loam, 5 to 10 percent Donnardo very stony loam, 4 to 16 percent
slopes, eroded. ___ .. ______________._ 215 .1 SlOPeS - e emmmeeeen 3,280 .5
Arapien fine sandy loam, saline-alkali, 1 to 2 Donnardo bouldery loam, 4 to 16 percent
percent slopes_ _ .. ____ .o _.___.._ 715 .1 BlOPES - -« e e n o 530 .1
Arapien fine sandy loam, wet, 1 to 2 percent Doyce loam, 2 to 4 percent slopes.__._______._ 1,880 .3
slopes_ _ .. .___.. 1,515 .2 | Doyce loam, 4 to 8 percent slopes____.__..__ 2,845 .4
Arapien clay loam, gravelly subsoil, 2 to § Doyce loam, wet, 2 to 4 percent slopes.._ _.._ 245 .1
percent slopes, eroded_ _ ___________._._._. 1,165 .2 | Dyreng silty clay__ . __ ... .___. 4,065 .6
Arapien-Calita complex, 2 to 15 percent Dyreng silty clay, strongly saline_ . . __._____ 625 1
slopes__ _ .. 2,620 .4 | Ephraim silty clay loam__ ________..__.___. 3,040 .b
Atepic shaly clay loam, 10 to 30 percent Fluvaquents______ __ ... 4,575 T
slopes, eroded . _ __.___.___________ [ 5,000 .7 | Fontreen cobbly loam, 4 to 20 percent slopes. 7,300 1.1
Atepic very cobbly silty clay loam, 8 to 40 Fontreen very cobbly loam, 20 to 40 percent
percent slopes _____ e e e e 4,240 .6 slopes, eroded _ . . . . __ .. 11,010 1.6
Atepic clay loam, red variant-Rock outcrop Fontreen very cobbly loam, 40 to 70 percent
complex, 30 to 50 percent slopes. __.___.__ 1,095 .2 slopes, eroded _ . _ ______ . ____ . _oo_a__-- 10,085 1.5
Atepic-Badland association_________________ 30,730 4.6 | Fontreen-Borvant complex, 4 to 256 percent
Badland _ . _____ . ... 6,610 1.0 slopes, eroded _ - . ___ __ - 4,665 q
Bagard very stony clay loam, 10 to 40 percent Freedom-Amtoft complex, 2 to 30 percent
BlOPeS . _ - el 6,470 1.0 BlOPeS - - - e 2,950 .4
Bagard-Sanpitch complex, 8 to 40 percent Genola loam, 0 to 2 percent slopes. _________ 9,345 1.6
-3 (0] o J 13,480 2.0 || Genola loam, 2 to b percent slopes, eroded_ __ 4,855 N
Beek silty claf' loam. .. _e.._ 2,000 .8 | Genola loam, 5 to 10 percent slopes, eroded __ 426 .1
Bezzant cobbly loam, 4 to 25 percent slopes_ 520 .1 | Genola loam, alkali, 0 to 2 percent slopes.___ 500 .1
Bezzant stony loam, 25 to 40 percent slopes__ 2,720 .4 | Gothic stony loam, 25 to 40 percent slopes,
Bezzant-Gappmayer-Rock land association, eroded_________ o oeeoa-- 460 1
VErY 8teeD _ _ e 7,600 1.2 | Green River loam__________ . _.. 1,910 .38
Billings silty clay loam_ _________________.. 385 .1 | Gullied land____ _ - 450 .1
Birdow very fine sandy loam, 2 to 4 percent Harding silt loam . _____ . oo 2,210 .3
SlOPes _ el 4,960 .8 | Harkers silt loam, 6 to 25 percent slopes._____ 2,116 .3
Birdow very fine sandy loam, 4 to 8 percent Harkers stony silt loam, 25 to 40 percent
BlOPeS. - el 1,680 .2 8lOPS . _ e 2,295 .3
Birdow silt loam, 2 to 4 percent slopes...__.. 180 .1 | Keigley silty clay loam, 2 to 4 percent slopes. 5,016 T
Borvant cobbly loam, 8 to 25 percent slopes, Kitchell gravelly loam, 40 to 70 percent slopes_ 4,815 N
eroded - o oo 5,810 .9 | Kitchell-Mower association__ .. . _.._._- 1,930 .3
Borvant-Bagard complex, 10 to 40 percent Kjar peaty silt loam_____ ______ .. ___._.__ 2,906 .4
slopes, eroded _ _ _ ______________._____... 5,830 .9 | Linoyer very fine sandy loam, 1 to 2 percent
Borvant-Doyce complex, 2 to 10 percent 8lOPeS _ _ e 2,780 .4
BlOPeS o o e e 7,320 1.1 | Linoyer very fine sandy loam, 2 to 5 percent
Borvant-Lodar complex, 8 to 25 percent slopes, eroded _ _ _ - 5,720 .8
slopes, eroded _ _ _______._._____________.__ 17,625 2.7 | Lisade loam, 1 to 2 percent slopes.._....__-- 456 1
Bradshaw very stony loam, 60 to 80 percent Lisade loam, 2 to 5 percent slopes, eroded _ _. 3,985 .6
slopes_ _ ... .. 1,070 .2 || Lisade-Sanpete complex, 2 to 6§ percent
Calita loam, 2 to 4 percent slopes__________. 700 1 slopes, eroded _ _ _ .o oo 3,326 .5
Calita loam, 4 to 8 percent slopes.________.. 525 .1 | Lizzant very cobbly loam, 20 to 40 percent
Canburn silty clay loam________ .. _______. 1,900 .3 SIOPES - e 6,000 .9
Centerfield silty clay loam, 1 to 2 percent Lizzant stony loam, 4 to 20 percent slopes._._. 1,670 .2
slopes. _ . .. ... 790 .1 | Lizzant very stony loam, 40 to 60 percent
Centerfield silty clay loam, 2 to 5 percent SIOPS - - oo 10,565 1.6
slopes, eroded._ ... ___________._________.. 595 .1 || Lizzant-Clegg complex, 3 to 40 percent slopes__ 1,750 .3
Cheadle very flaggy silt loam, 40 to 70 per- Lizzant-Mower complex, 26 to 60 percent
cent slopes. . ________________._._..__... 750 .1 8 - - e 2,070 -3
Chipman silty clay loam___________________ 3,050 .5 | Lizzant-Sedwell complex, 5 to 40 percent
Chipman complex.____________ T 777" 560 .1 SlOPES . - o oo mmmemmemmmmnn 7,485 1.1
Clegg loam, 3 to 10 percent slopes._ _ __ __.___ 2,260 .3 | Lizzant-Kitchell association, steep_ ... -..___ 5,705 -8
Collard gravelly sandy loam, 4 to 8 percent Lodar very channery loam, 8 to 40 percent
slopes. . 2,110 R BlOPEB . - - e mmen 4,245 .6
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TABLE 1.—Approximate acreage and proportionate extent of soils—Continued

Soil Acres Percent, Soil Acres Percent
Lodar-Fontreen complex, 40 to 70 percent Sanpete gravelly fine sandy loam, 2 to §
slopes. o cee-. 16,700 2.6 percent slopes_ _ ... _________________ 3,870 .6
Lodar-Rock outcrop complex, 8 to 40 per- Sanpetee cobbly fine sandy loam, 5 to 10
centslopes_ . _.__._______________._____. 1,590 .2 percent slopes, eroded ... _____._________ 5,300 .8
Lodar-Rock outcrop complex, 40 to 70 per- Sanpete stony fine sandy loam, 5 to 30 per-
cent slopes. . ... _____._. 2,700 .4 cent slopes, eroded ____________________. 26,055 3.9
Lundy channery silt loam, 6 to 40 percent Sanpitch very stony loam, 8 to 40 percent
slopes. . ___________________ . _._.._.. 810 | trace slopes. _ . ... 1,896 .8
Manassa-Mellor complex___._.__.__________ 65,900 -9 | Sanpitch-Obrast complex, 8 to 40 percent
Manila loam, 8 to 10 percent slopes________ 4,735 N slopes. .. ... 1,876 .2
Mayfield shaiy loam, 2 to § percent slopes___ 345 .1 | Sanpitch loam, red variant, 10 to 30 percent
Mayfield shaly loam, 2 to b percent slopes, slopes. ...l ... 910 .1
eroded. .. .. ____ . ______.._. 626 .1 | Shaly colluvial land______________________ 3,800 .6
Mellorsilt loam_ ___ ______________._______ 2,460 .4 | Shumway silty clay loam_ . _______________ 4,280 .6
Mellor silt loam, leached surface_.________. 700 .1 | Shumway silty clay loam, drained.________. 1,015 2
Moroni silty clay, 2 to 8 percent slopes.___ 2,660 .4 | Sigurd cobbly fine sandy loam, 5 to 10 per-
Moroni-Atepic complex, 2 to 30 percent cent slopes, eroded. ____________________ 3,830 .6
c BlOPeS . L oL 3,965 .6 | Sigurd gravelly loam, 1 to 5 percent slopes._ 4,155 .6
Mortenson silt loam, 40 to 70 percent slopes. 1,800 -8 | Skumpah silt loam, 1 to 2 percent slopes_ __ 1,500 .2
Mortenson-Skylick association, very steep.. 4,170 .6 || Skumpah silt loam, 2 to 5 percent slopes,
Mortenson fine sandy loam, thin solum vari- eroded.__._ ... 1,525 .2
ant, 8 to 30 percent slopes__.___________ 605 .1 | Skylick silt loam, 4 to 30 percent slopes____ 900 .1
Mountainville very stony sandy loam, 2 to Skylick silt loam, 30 to 70 percent slopes. . _ 3,435 .b
8 percent slopes_ ... _____________._ 1,000 .2 || Snake Hollow gravelly fine sandy loam, 2 to
Mountainville very stony loam, cool, 3 to 10 4 percent slopes.._._____________.__.._.. 566 .1
. _ percentslopes. . ___.__.________.____.__._ 760 .1 | Tingey-Rock outcrop complex, 40 to 70
Mountainville-Doyce complex, 2 to 8 per- percent slopes__ .. __._________________ 8,175 .b
cent slopes___________ . __________. 7,270 1.1 | Tingey-Rock outcrop complex, 70 to 80
Mountainville cobbly fine sandy loam, hard- percent slopes_. __ . ___ . _____________.. 900 .1
pan variant, 4 to 20 percent slopes_._____ 816 .1 | Toehead silt loam, 2 to 4 percent slopes_____ 3,080 .6
Mower clay loam, 5 to 30 percent slopes.____ 1,450 .2 | Toehead silt loam, 4 to 8 percent slopes_____ 910 .1
Mower stony clay loam, 5 to 30 percent Toehead silt loam, thin surface variant, 4 to
slopes._ . .. 835 .1 20 percent slopes._.._._________________ 1,566 .2
Mower very stony loam, 25 to 50 percent Torrifluvents and Torriorthents, stony______ 2,966 .4
slopes, eroded _ _ __ ____________________. 860 .1 | Toze gravelly loam, 4 to 25 percent slopes___ 1,615 .2
Mower-Lundy complex, 5 to 40 percent Wales loam, 2 to 8 percent slopes_________. 4,230 .6
slopes. . .. 10,330 1.5 | Wales silty clay loam, low rainfall, 0 to 2
Obrast clay loam, low rainfall, 2 to 8 percent percent slopes. . _ _____._______________. 1,185 2
slopes._ . .o .. 1,360 .2 | Wales silty clay loam, low rainfall, 2 to 5
Obrast silty clay, 4 to 26 percent slopes. . . _ 6,870 1.0 percent slopes_ _____ ... ____.__________ 615 .1
Obrast silty clay, shale substratum, 8 to 25 Wallsburg very stony loam, 20 to 40 percent
percent slopes._ . ___ .. _______._______._ 565 .1 8lopes. .. 990 .1
Pavant loam, 4 to 8 percent slopes_________ 940 .1 | Wallsburg-Rock outcrop complex, 40 to 70
Pavant-Doyce complex, 2 to 8 percent slopes. 4,745 T percent slopes. . ... ___________________ 1,766 .3
Peteetneet peat.. .. ______________________ 1,430 .2 | Watkins Ridge stony loam, high rainfall, 4
Poganeab silt loam_______________________ 5,090 .8 to 25 percent slopes. . _____________._. 805 .1
Poganeab silt loam, strongly saline-alkali. . _ 1,490 .2 | Watkins Ridge silt loam, 1 to 6 percent
Poganeab silt loam, high lime variant_____._ 900 .1 slopes. . ...l .. 1,430 .2
Pritchett stony fine sandy loam, 30 to 70 Woodrow silty clay loam, 0 to 2 percent
ercent slopes. - ___._________________. 415 .1 slopes_ ... 10,820 1.6
Pritchett silt loam, 20 to 40 percent slopes._ 1,516 .2 | Woodrow silty clay loam, 2 to 5 percent
Quaker silty clay loam, 1 to 2 percent slopes. 3,710 .6 slopes, eroded . . ___ ... _______________. 4,090 .6
Quaker silty clay loam, 2 to 5 percent slopes. 7,720 1.1 | Xerofluvents and Fluvaquents___ _.___.__.. 9,450 1.4
Quaker and Mellorsoils. _________________ 2,830 .4 i Xerofluvents and Fluvaquents, saline.______ 3,830 .6
Rapho gravelly fine sandy loam, 2 to 5 per- Yeates Hollow stony silt loam, 20 to 40 per-
cent slopes____ . __ ... 2,940 4 centslopes. . ____ .. __ 11,120 1.6
Rapho gravelly fine sandy loam, 5 to 10 Zeesix stony silt loam, 8 to 40 percent slopes. 900 .1
percent slopes_ . _ __ . _______________._. 370 .1 | Zeesix-Toze complex, 4 to 40 percent slopes. . 2,710 -4
Ravola loam, 1 to 2 percent slopes________. 366 .1 Lakes, ponds, reservoirs, and gravel pits__ 3,679 N
Ravola loam, 2 to 6 percent slopes_ ________ 380 .1
Ravola loam, 2 to 5 percent slopes, eroded_ _ 445 .1 Total oo L 673,994 100.0
Rockland. ... o ___. 24,836 3.7

01—4 inches to 0, gray (10YR 5/1) root mat and silt loam,

very dark

gray (10YR 3/1) when moist; massive;

slightly hard, very friable; mainly very fine and fine
grass roots; strongly calcareous; moderately alkaline

(pH 8.0); clear, smooth boundary.

Al—0 to 8 inches, light brownish-gray (2.5Y 6/2) silty

clay loam, grayish

brown (2.6Y 65/2) when moist;

massive; hard, firm, slightly sticky and plastic; many
fine and very fine and few medium roots; strongly

calcareous; moderately alkaline (pH 8.0); clear, smooth

boundary.

C1—3 to 13 inches, light-gray (2.5Y 7/1) heavy silty cl
loam, gray (6Y 6/1) when moist; massive; very har
very firm, sticky and very plastic; many very fine an

a

d

d

fine roots; strongly calcareous; moderately alkaline

(pH 8.0); clear, smooth boundary,

C2—13 to 39 inches, white (N 8/0) clay, light gray (6Y
7/1) when moist; massive; extremely hard, extremely
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firm, very sticky and very plastic; few very fine roots;
strongly calcareous; very strongly alkaline (pH 9.1);
gradual, wavy boundary.

C3—39 to 60 inches, white (2.5Y 8/1) silty clay, light gray
(5Y 7/1) when moist; massive; extremely hard, very
firm, very sticky and very plastic; few very fine roots;
strongly calcareous; very strongly alkaline (pH 9.1).

Abcal soils are mottled or have chroma of 1 within a depth
of 20 inches. Salinity ranges from slight to strong. The O1
horizon ranges from 0 to b inches in thickness.

The Al horizon is 3 to 11 inches thick. It is gray, light
brownish gray, or light gray when dry and ranges from
very dark gray or very dark grayish brown to grayish
brown or light brownish gray when moist. It is mainly
silty clay loam but ranges to silt loam or silty clay.

The C horizon is light brownish gray to light gray or
white when dry and gray or grayish brown to light gray
when moist. Fine stratification of loam, clay loam, silty clay,
or clay is common below a depth of 40 inches.

Aa—Abcal silty clay loam. This soil is on flood plains
or alluvial fans. It has the profile described as repre-
gentative of the series. It is slightly to moderately
affected by salts and alkali. Slope is 0 to 2 percent.
Runoff is slow, and the hazard of erosion is slight.
The available water capacity is 8 to 12 inches.

Included with this soil in mapping are small areas of
Shumway silty clay loam, Cache silty clay, Dyreng
silty clay, and Abecal silty clay loam, strongly saline.

This soil is used for wet meadow pasture or hay.
Capability unit Vw-2 nonirrigated; Wet Meadows
range site.

Ab—Abcal silty clay loam, strongly saline. This soil
is on flood plains or coalescing alluvial fans. It has a
profile similar to the one described as representative
of the series, but it is strongly affected by salts and
alkali above a depth of 20 inches. Slope is 0 to 2 per-
cent. Runoff is slow, and the hazard of erosion is slight.
The available water capacity is 1 to 2 inches. The high
salt content reduces the water available to plants.

Included with this soil in mapping are small areas
of Abcal silty clay loam, Cache silty clay, and Shum-
way silty clay loam.

This soil is used for native grass pasture, Capability
unit VIIw-28 nonirrigated; Sait Meadows range site.

Ac—Abcal-Cache complex. This mapping unit is on
valley bottoms. It is about 50 percent Abcal silty clay
loam, strongly saline, and 30 percent Cache silty clay.

The Abcal soil has a profile similar to the one de-
scribed as representative of the series, but it is strongly
affected by salts and alkali above a depth of 20 inches.
The high salt content reduces the amount of water
available to plants. The available water capacity is
1 to 2 inches.

The Cache soil has the profile described as repre-
sentative of the Cache series. This nearly level soil is
in slightly higher areas of the landscape, which appear
white because of the large amount of salts on the sur-
face. The high salt content reduces the water available
to plants to 1 to 3 inches,

The hazard of erosion is slight on both soils, and
runoff is slow. Included in mapping in the lowest,
wettest parts are areas of Abcal silty clay loam and
small areas of Shumway silty clay loam. The included
Abcal s0il makes up about 20 percent of most areas.

This mapping unit is used for native grass pasture.
Capability unit VIIw-28 nonirrigated; Salt Meadows
range site.

Adel Series

The Adel series consists of well-drained soils that
formed in colluvium derived from sandstone and lime-
stone on mountainsides. These soils are commonly
associated with Cheadle, Daybell, and Flygare soils.
Slopes range from 40 to 80 percent.

Elevation ranges from 8,000 to 9,200 feet. The aver-
age annual precipitation is 25 to 80 inches, and the
mean annual air temperature is 43° to 45° F. The
frost-free period ranges from 80 to 90 days. The native
vegetation is bromegrass, brackenfern, western cone-
flower, and aspen.

In a representative profile the soil is brown silt loam
to a depth of 60 inches or more.

Adel soils are typically medium acid to neutral.
Permeability is moderate. The available water capac-
ity is 8 to 12 inches, and the annual water-supplying
capacity is 15 to 20 inches. Roots can penetrate to a
depth of 5 feet or more.

These soils are summer range for livestock, deer;
and elk and nesting areas for some species of grouse.
They are also important watershed catchment areas.

Representative profile of Adel silt loam, 40 to 80 per-
cent slopes, in a range area on Loafer Mountain,
34 mile south of the radar reflector towers along the
jeep road; about 1,155 feet south and 330 feet east of
the northwest corner of sec. 34, T. 9 S,, R. 3 E,, Utah
County: '

A11—0 to 38 inches, dark-brown (10YR 4/3) silt loam; very
dark grayish brown (10YR 3/2) when moist; weak
thin, platy structure; soft, friable, nonsticky ancf
slightly plastic; common fine roots; common fine pores;
10 percent gravel; slightly acid (pH 6.3); abrupt,
smooth boundary.

Al12—3 to 9 inches, brown (10YR b5/3) silt loam, dark
brown (10YR 3/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable, slightly
sticky and plastic; common very fine roots; few fine and
very fine pores; 10 percent gravel; slightly acid (pH
6.4) ; gradual, smooth boundar}%

A183—9 to 23 inches, brown (10YR 5/3) silt loam, dark
brown (10YR 3/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; common very fine roots;
few fine and very fine pores; slightly acid (pH 6.4);
gradual, smooth boundary.

A14—28 to 45 inches, brown (10YR 5/8) silt loam, dark
brown (10YR 3/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, friable, slightly
sticky and plastic; common very fine roots; few fine
and very fine pores; 20 percent gravel; slightly acid
(pH 6.4) ; gradual, smooth boundary.

A15—45 to 60 inches, brown (10YR 5/3) silt loam, dark
brown (10YR 3/3) when moist; massive; slightly hard,
friable, slightly sticky and slightly plastic; few fine
and very fine roots; few very fine pores; 20 percent
gravel; slightly acid (pH 6.1).

The A horizon is silt loam, loam, or light silty clay loam
between depths of 10 and 40 inches. It ranges from 0 to 30
percent gravel, but it averages less than 20 percent and
increases, in places, to 40 percent below a depth of 40
inches. The A1 horizon is dark brown or very dark grayish
brown to brown when dry and very dark brown to dark
brown or very dark grayish brown when moist. It is 16
to 60 inches thick.

The C horizon is brown or grayish brown to light brown
or light brownish gray when dry and dark brown or dark
grayish brown to brown when moist.

ADG—Adel siit loam, 40 to 80 percent slopes. This
soil is on mountainsides. Runoff is medium, and the
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hazard of erosion is high. In places this soil is slightly
calcareous below a depth of about 40 inches. It hag a
few deep gullies, and in places it hags rills and sheet
erosion is active.

Included with this soil in mapping are small areas
of Cheadle very flaggy silt loam, 40 to 70 percent
slopes, and Daybell gravelly silt loam, 40 to 70 per-
cent slopes.

This soil is used as summer range by sheep, cattle,
deer, and elk, and as a nesting area by some species
of grouse. It is also an important watershed catch-
ment area and has esthetic value. Capability unit
VIIe-H nonirrigated; High Mountain Loam range site.

Amtoft Series

The Amtoft series consists of somewhat excessively
drained soils that are 10 to 20 inches deep over lime-
stone. These soils formed in colluvium, local alluvium,
and residuum derived from limestone, on hillsides and
ridges. Amtoft soils are most commonly associated with
Sanpete, Sigurd, Quaker, Woodrow, and Arapien soils.
Slopes are 8 to 60 percent.

Elevation ranges from 5,200 to 6,200 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from
45° to 48° F. The frost-free period ranges from 100
to 130 days. Vegetation is dominantly shadscale, juni-
per, and annual and perennial grasses.

In a representative profile the surface layer is pale-
brown flaggy loam about 8 inches thick. The substra-
tum is very pale brown flaggy and very flaggy loam
about 9 inches thick. Fractured limestone bedrock is
at a depth of about 17 inches.

The surface layer is strongly calcareous, and the
substratum is very strongly calcareous. Reaction is
moderately alkaline to strongly alkaline throughout.
Permeabih_ty is moderately rapid. The effective root
zone is limited by bedrock at a depth of 10 to 20 inches.
Available water capacity is 0.5 to 2 inches, and the
water-supplying capacity is 8 to 6 inches annually.

Amtoft soils are used as range.

Representative profile of Amtoft flaggy loam, 8 to
30 percent slopes, in a range area 1,500 feet east,
1,600 feet north of the southwest corner of sec.
6, T. 18 S., R. 8 E,, 14 mile northeast of the Manti
Temple, Sanpete County:

Al11—0 to 2 inches, light brownish-gray (10YR 6/2) flaggy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; slightly hard,
friable, slightly sticky and slightly plastic; common
very fine and few fine roots; many fine vesicular pores;
26 percent channery and flaggy coarse fragments,
mainly on the surface; strongly calcareous; moderately
alkaline (pH 8.4); abrupt, smooth boundary.

Al12—2 to 8 inches, pale-brown (10YR 6/3) flaggy loam,
dark brown (10YR 4/3) when moist; weak, medium,
subangular blocky structure; slightly hard, firm,
slightly sticky and plastic; common very fine, few fine
and medium roots; few fine and medium pores; 25
percent flaggy and channery coarse fragments; strongly
calcareous, lime is in fine rounded masses; moderately
alkaline (pH 8.4); clear, wavy boundary.

Clca—8 to 12 inches, very pale brown (10YR 8/3) flaggy
loam, pale brown (10YR 6/3) when moist; massive;
slightly hard, friable, slightly sticky and plastic; com-
mon very fine, few fine and medium roots; few fine and
very fine pores; 26 percent flaggy rock fragments;

very strongly calcareous, lime is segregated on the
bottom of the coarse fragments and in fine veins and
flakes; strongly alkaline (pH 8.8); clear, smooth
boundary.

C2ca—12 to 17 inches, very pale brown (10YR 8/3) very
flaggy loam, pale brown (10YR 6/3) when moist;
massive; soft, friable, slightly sticky and slightly
plastic; few very fine roots; few very fine pores; 80
percent flaggy rock fragments that have % inch thick
lime coating on the bottom; very strongly calcareous,
lime is segregated on coarse fragments and in fine veins
in flakes and soft rounded masses; strongly alkaline
(pH 8.8); abrupt, smooth boundary.

R—17 inches, fractured limestone.

Depth to bedrock ranges from 10 to 20 inches. The A and
C horizons are flaggy loam, very flaggy loam, channery
loam, very channery loam, gravelly or very gravelly loam,
and stony or very stony loam. Content of rock fragments
ranges from 25 to 80 percent, but averages more than 35
percent and the fragments are generally less than 15 inches
in diameter. Reaction ranges from moderately alkaline to
strongly alkaline.

The A horizon is § to 9 inches thick. It is grayish brown
to pale brown or light brownish gray when dry and very
dark grayish brown, dark brown, or grayish brown when
moist. Where the A1l horizon is very dark grayish brown
when moist and grayish brown when dry, it is 4 inches or
less thick.

The Cca horizon is light brownish gray, very pale brown,
pale brown, or white when dry and dark grayish brqwn,
pale brown, brown, very pale brown, grayish brown, or light
gray when moist.

AEE—Amtoft flaggy loam, 8 to 30 percent slopes.
This soil is on hillsides and ridges. It has the proﬁ}e
described as representative of the series. Runoff is
medium, and the hazard of erosion is moderate.
Moderate sheet and rill erosion are common in places.

Included with this soil in mapping are small areas
of Lodar very channery loam, 8 to 40 percent slopes;
Amtoft-Rock outerop complex, 80 to 60 percent slopes,
eroded; and Atepic shaly clay loam, 10 to 30 percent
slopes, eroded. - )

This soil is used as range. Capability unit VIIs-S
nonirrigated; Semi-desert Shallow Loam range site.

AFG2—Amtoft-Rock outcrop complex, 30 to 60 per-
cent slopes, eroded. This mapping unit is on foothills.
It is about 85 percent Amtoft very stony loam, 30 to
60 percent slopes, eroded, and about 15 percent Rock
outcrop. The Amtoft soil is on the less steep slopes.
The Rock outcrop is on the ridges ;}nd steepest slopes.
The Amtoft soil has a profile similar to the one de-
scribed as representative of the series, but about 10
percent of the surface is covered with stones.

Runoff is rapid, and the hazard of erosion is severe.
There are a few gullies; sheet and rill erosion are
common. ) )

Included with this complex in mapping are small
areas of Amtoft flaggy loam, 8 to 30 percent slopes,
and a soil that is more than 20 inches deep over
bedrock. . . )

This mapping unit ig used as range. Capability unit
VIIs-S nonirrigated; Semi-desert Shallow Loam range
gite,

Anco Series

The Anco series consists of somewhat poorly drained
soils that formed in alluvium derived from limestone,
shale, and sandstone on the lower part of alluvial fans
and on flood plains. Anco soils are most commonly
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asgociated with Poganeab, Shumway, Abcal, and Kjar
soils. Slopes are typically smooth and are 0 to 2
percent.

Elevation ranges from 5,100 to 5,700 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from 45°
to 52° F. The frost-free period ranges from 110 to
130 days. Vegetation in the noncultivated areas is
mainly greasewood, saltgrass, and annual weeds.

In a representative profile the surface layer is pale-
brown silty clay loam about 9 inches thick. The sub-
stratum is mainly light-gray silty clay loam to a depth
of about 38 inches and light-gray stratified silt loam
and very fine sandy loam to a depth of about 60 inches.

The Anco soils are strongly caleareous throughout.
Permeability is moderately slow. The effective root
zone is 5 feet or more, The seasonal water table fluc-
tuates between depths of 30 and 60 inches or more.
Available water capacity is 8 to 12 inches.

Anco soils are used for irrigated pasture, small
grain, and alfalfa. They are also used as habitat by
upland game birds.

Representative profile of Anco silty clay loam, in a
cultivated field, 1,815 feet north and 400 feet east of
the southwest corner of sec. 81, T. 17 S, R. 3 E,,
about 1 mile north of Manti, Sanpete County:

Apl—0 to 2 inches, light brownish-gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 4/2) when
moist; moderate, medium, platy structure; hard, firm,
sticky and plastic; many fine and very fine roots; few
very fine pores; strongly calcareous; moderately alka-
line (pH 8.2); abrupt, smooth boundary.

Ap2—2 to 9 inches, pale-brown (10YR 6/3) silty clay
loam, dark grayish brown (10YR 4/2) when moist;
moderate, medium and fine, angular blocky structure;
hard, firm, sticky and plastic; common fine and very
fine and few coarse roots; few fine and very fine pores;
strongly calcareous; moderately alkaline (pH 8.2);
clear, smooth boundary.

C1—9 to 16 inches, light brownish-gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 4/2) when
moist; moderate, medium, prismatic structure; very
hard, very firm, very sticky and plastic; few fine, very
fine, and medium roots; common, very fine and fine
pores; strongly calcareous; moderately alkaline (pH
8.4) ; gradual, wavy boundary.

C2—16 to 25 inches, ﬁght-gray (10YR 7/2) silty clay
loam, grayish brown (10YR 5/2) when moist; weak,
medium, prismatic structure; very hard, very firm,
very sticky and plastic; few, medium, fine and very
fine roots; common ver%ﬁne pores; strongly calcareous;
moderately alkaline (pH 8.4) ; gradual, wavy boundary.

C3—25 to 33 inches, light-gray (10YR 7/2) silty clay
loam, grayish brown (10YR 5/2) when moist; few, fine,
distinct, gray (5Y b/1) and few, medium, distinct,
dark-brown (7.5YR 4/4) mottles; weak, fine, prismatic
structure parting to weak, medium, subangular blocky;
very hard, firm, sticky and plastic; few fine and very
fine roots; common very fine and few fine pores;
strongly calcareous; strongly alkaline (pH 8.8); clear,
smooth boundary.

C4—33 to 38 inches, light-gray (10YR 7/2) silty clay loam,
grayish brown (10YR 5/2) when moist; few, medium,
distinet, gray (Y b5/1) and few, medium, distinct,
yellowish-brown (10YR 5/4) mottles; massive; hard,
firm, sticky and plastic; few very fine roots; common
very fine pores; strongly calcareous; strongly alkaline
(pH 8.8); clear, smooth boundary.

C5—38 to 46 inches, light-gray (10YR 7/2) silt loam,
grayish brown (10YR 5/2) when moist; common,
medium, distinet, yellowish-brown (10YR 5/4) mottles;
massive; hard, friable, slightly sticky and plastic; few
fine and very fine roots; few fine and common very fine

pores; strongly calcareous; strongly alkaline (pH 8.8);
clear, smooth boundarK.

C6—46 to 62 inches, light-gray (10YR 7/2) very fine
sandy loam, grayish brown (10YR 5/2) when moist;
common, medium, distinct, yellowish-brown (10YR 5/4)
mottles; massive; hard, friable, slightly sticky and
slightly plastic; strongly calcareous; very strongly
alkaline (pH 9.1).

Depth to mottling is 20 to 40 inches. Texture between
depths of 10 and 40 inches is generally silty clay loam, but
individual strata range from silty clay to silt loam,

The A horizon is 9 to 12 inches thick. It is grayish brown
to light brownish gray or pale brown when dry and is very
dark grayish brown to brown when moist. Where the upper
part of the A horizon is grayish brown when dry and very
dark grayish brown when moist, it is 4 inches or less thick.
Reaction is moderately alkaline to strongly alkaline,

The C horizon is grayish brown or light brownish gray
to light gray when dry and dark grayish brown to grayish
brown when moist. Reaction ranges from moderately alka-
line to strongly alkaline above a depth of 40 inches. Below
a depth of 40 inches the C horizon ranges from silty clay
to loamy sand and from strongly alkaline to very strongly
alkaline.

Ag—Anco silty clay loam. This soil is on alluvial
fans and flood plains. Slope is 0 to 2 percent. Runoff
is slow, and the hazard of erosion is slight.

Included with this soil in mapping are small areas
of Ephraim silty clay loam; Woodrow silty clay loam,
0 to 2 percent slopes; Shumway silty clay loam; and
Abcal silty clay loam.

Most of the acreage of this soil is used for irrigated
pasture, small grain, corn for silage, and .alfalfa.
Capability unit IIIw-2 irrigated; range site not
assigned.

Ant Flat Series

The Ant Flat series consists of well-drained soils
that formed in alluvium and colluvium derived from
sandstone, quartzite, and shale, These soils are on
alluvial fans, alluvial plains, and mountainsides. Ant
Flat soils are most commonly associated with Deer
Creek, Manila, Borvant, and Toehead soils. Slopes
range from 4 to 40 percent.

Elevation ranges from 5,600 to 7,500 feet. The aver-
age annual precipitation ranges from 14 to 18 inches,
and the mean annual air temperature ranges from 38°
to 42° F. The frost-free period ranges from 80 to 100
days. Vegetation is big sagebrush, oakbrush, perennial
grasses, snowberry, bitterbrush, and serviceberry.

In a representative profile the surface layer is dark-
brown loam and silt loam about 12 inches thick. The
upper 13 inches of the subsoil is brown silty clay. The
lower 21 inches is light-brown silty clay or clay loam.
The substratum to a depth of 60 inches or more 18
pink loam.

The surface layer and upper part of the subsoil are
noncalcareous, and the lower part of the subsoil and
the substratum are moderately calcareous to strongly
calcareous. Permeability is slow. The available water
capacity is 8 to 12 inches. The water-supplying capac-
ity of nonirrigated soils is 11 to 13 inches annually.
The root zone is 5 feet or more.

These soils are used for nonirrigated alfalfa, wheat,
and grass. They are also used as range for livestock,
deer, and elk.
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Representative profile of Ant Flat loam, low rainfall,
4 to 8 percent slopes, in a cultivated field on the Foun-
tain Green Divide, 500 feet west and 1,320 feet south
of the northeast corner of sec. 23, T. 13 S., R. 2 E.,
Sanpete County:

Ap—O0 to 6 inches, dark-brown (10YR 4/3) loam, dark brown
(10YR 3/3). when moist; weak, medium, subangular
blocky structure; slightly hard, friable, slightly sticky
and plastic; few fine and very fine roots; few fine and
medium pores; slightly acid (pH 6.5); clear, smooth
boundary.

A12—6 to 12 inches, dark-brown (10YR 4/3) silt loam,
dark brown (10YR 3/3) when moist; weak, medium,
subangular blocky structure; slightly hard, friable,
slightly sticky and plastic; few very fine roots; common
very fine pores; neutral (pH 6.6); clear, smooth
boundary.

B1—12 to 18 inches, brown (10YR 5/3) silty clay loam,
dark brown (10YR 3/3) when moist; moderate, medium,
angular blocky structure; hard, firm, sticky and plastic;
few very fine roots; few medium and fine pores;
neutral (pH 6.8); gradual, smooth boundary.

B2t—18 to 31 inches, brown (7.6YR 5/3) silty clay, dark
brown (7.5YR 4/3) when moist; weak, medium, pris-
matic structure parting to strong angular blocky; very
hard, very firm, sticky and very plastic; few very fine
roots; few medium and fine pores, common moderately
thick clay films; neutral (pH 7.3); gradual, smooth
boundary.

B3lca—31 to 40 inches, light-brown (7.5YR 6/8) silty clay,
dark-brown (7.6YR 4/3) when moist; moderate, medium,
subangular block structure; very hard, very firm, sticky
and very plastic; few very fine roots; few very fine
pores; slightly calecareous, lime in veins; moderately
alkaline (pH 8.0); clear, smooth boundary.

B82ca—40 to 52 inches, light-brown (7.56YR 6/3) clay loam,
dark brown (7.5YR 4/3) when moist; weak, medium,
subangular blocky structure; very hard, firm, sticky
and plastic; few very fine pores; moderately calcareous,
lime in veins; moderately alkaline (pH 8.2); gradual,
smooth boundary.

Cca—b52 to 60 inches, pink (7.6YR 7/4) loam, brown (7.65YR
b/4) when moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; strongly calcareous;
moderately alkaline.

Depth to shale bedrock is 40 inches or more. The A hori-
zon is dark brown or dark grayish brown to brown or
grayish brown when dry and dark brown or very dark
grayish brown when moist. It is 7 to 17 inches thick. Reac-
tion ranges from slightly acid to neutral.

The B2t horizon ranges from heavy silty clay loam to
clay. It is 8 to 20 inches thick. The B2t horizon ranges
from brown to red, reddish brown, light reddish brown, or
light brown when dry and from dark brown to dark red,
dark reddish brown, brown, or reddish brown when moist.
Reaction is slightly acid to mildly alkaline.

AHD—Ant Flat stony loam, 8 to 25 percent slopes.
This soil is on alluvial fans and mountainsides. It has
a-profile similar to the one described as representative
of the series, but about 2 percent of the surface is
covered by stones or cobbles. Runoff is medium, and
the hazard of erosion is moderate. Average annual
precipitation ranges from 14 to 18 inches. The water-
supplying capacity is 11 to 18 inches annually.

Included with this soil in mapping are small areas
of Deer Creek stony silt loam, high rainfall, 6 to 25
percent slopes; Toehead silt loam, 4 to 8 percent slopes;
and Mower clay loam, 5 to 30 percent slopes.

This soil is used as spring and fall range by live-
stock and is used as winter range by deer and elk.
Capability unit VIe-M nonirrigated; Mountain Loam
range site.

AHE2—Ant Flat stony loam, 25 to 40 percent slopes,
eroded. This soil is on mountainsides. It has a profile
similar to the one described as representative of the
series, but about 2 percent of the surface is covered
by stones or cobbles and, in the open spaces between
clumps of oakbrush, 2 to 5 inches of the surface layer
has been removed. Runoff is medium, and the hazard of
erosion is high. There are rills and shallow gullies.
Average annual precipitation ranges from 16 to 18
inches. Water-supplying capacity is 11 to 13 inches
annually. In places this soil is underlain by red shale
below a depth of 40 inches.

Included- with this soil in mapping are small areas
of Obrast silty clay, 4 to 25 percent slopes, and Deer
Creek stony silt loam, high rainfall, 25 to 40 percent
slopes.

This soil is used as spring and fall range by livestock
and is used as winter range by deer and elk. It is also
used as watershed. Capability unit VIe-M nonirri-
gated; Mountain Loam (Oak) range site.

AkC—Ant Flat loam, low rainfall, 4 to 8 percent
slopes. This soil is on alluvial fans. It has the profile
described as representative of the series. Runoff is
medium, and the hazard of erosion is slight. The aver-
age annual precipitation is about 14 inches. The water-
supplying capacity of nonirrigated soils is about 11
inches annually.

Included with this soil in mapping are small areas
of Borvant cobbly loam, 8 to 25 percent slopes, and
Deer Creek stony silt loam, 6 to 80 percent slopes. Also
included, in the bottoms of the swales, are areas where
the surface layer is 17 to 25 inches thick.

This soil is used for nonirrigated alfalfa, small grain,
and grass. It is also used as range. Capability unit
IITe-U nonirrigated; Upland Loam range site.

ALD—Ant Flat-Borvant complex, 4 to 25 percent
slopes. This mapping unit is on alluvial fans, alluvial
plains, and hillsides. It is about 45 percent Ant Flat
loam, low rainfall, 4 to 8 percent slopes; about 40
percent Borvant cobbly loam, 8 to 25 percent slopes,
eroded; about 10 percent of a soil similar to Calita
loam, 4 to 8 percent slopes; and 5 percent Manila loam,
3 to 18 percent slopes. The Ant Flat soil is chiefly in
swales and depressions, and the Borvant soil is on
ridges and knolls. Runoff is medium, and the hazard of
erosion is slight.

This mapping unit is used for nonirrigated alfalfa,
wheat, and grass. Ant Flat soils are well suited to
these crops; Borvant soils are not well suited because
they are shallow over a hardpan and have cobbles and
stones on the surface. The unit is also used for graz-
ing livestock in spring and fall and deer and elk in
winter. Capability unit VIs-U nonirrigated; Ant Flat
soil in Upland Loam range site, Borvant soil in Upland
Shallow Hardpan (Juniper-Pinon) range site.

Arapien Series

The Arapien series consists of well drained and
moderately well drained soils that formed in alluvium
derived from shale, limestone, and sandstone on allu-
vial fans and alluvial plains. Arapien soils are com-
monly associated with Calita, Lisade, Genola, and San-
pete soils. Slopes are 1 to 15 percent.
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Elevation ranges from 5,200 to 6,000 feet. The aver-
age annual precipitation ranges from 8 to 14 inches,
and the mean annual air temperature ranges from 45°
to 49° F. The frost-free period ranges from 115 to
130 days. Vegetation in the noncultivated areas is
yellowbrush, winterfat, shadscale, and perennial
grasses.

In a representative profile the surface layer is light-
brown fine sandy loam about 10 inches thick. The sub-
stratum, to a depth of about 38 inches, is mostly pink
clay loam and loam. Below this, to a depth of 61 inches,
it is light-brown very fine sandy loam and gravelly
sandy loam.

The Arapien soils are strongly calcareous in the
surface layer and very strongly calcareous in the sub-
stratum. In places the soil is saline-alkali affected.
Permeability is moderate. The effective root zone is
5 feet or more. The seasonal water table is between
depths of 30 and 60 inches in places as a result of the
low-lying position of the soils, irrigation ditch seepage,
aqcll excesgive irrigation on the higher lying adjacent
soils.

Arapien soils are used mainly for irrigated alfalfa,
small grain, corn for silage, as improved and native
pasture, and as range.

Representative profile of Arapien fine sandy loam,
1 to 2 percent slopes, in a range area, 330 feet west
and 100 feet south of the center of sec. 21, T. 20 S,,
R. 1 E,, 3, mile east of Axtell on the south side of
the road, Sanpete County:

Al11—0 to 2 inches, pinkish-gray (7.5YR 6/2) fine sandy
loam, brown (7.5YR 5/3) when moist; weak, thick,
platy structure; slightly hard, friable, slightly sticky
and slightly plastic; few fine roots; common fine pores;
strongly calcareous; strongly alkaline (pH 8.8); abrupt,
smooth boundary.

A12—2 to 10 inches, light-brown (7.5YR 6/3) fine sandy
loam, brown (7.5YR 5/3) when moist; weak, thick,
platy structure; slightly hard, friable, slightly sticky
and slightly plastic; common fine and very fine roots;
few medium and fine pores; strongly calcareous, lime
in fine soft rounded masses; strongly alkaline (pH
8.8); clear, wavy boundary.

Clca—10 to 13 inches, light-brown (7.5YR 6/4) fine sandy
loam, brown (7.5YR 5/4) when moist; weak, thick, platy
structure; hard, friable, slightly sticky and plastic;
common very fine roots concentrated on top of struec-
ture plates; few very fine pores; very strongly cal-
careous, lime in veins and flakes; strongly alkaline
(pH 8.8); clear, smooth boundary.

C2ca—13 to 30 inches, pink (7.5YR 7/8) clay loam, light
brown (7.5YR 6/3) when moist; weak, medium, platy
structure that parts to weak, fine, subangular blocky;
hard, firm, sticky and plastic; common very fine roots;
common fine and very fine pores; very strongly cal-
careous, lime in soft rounded masses; flakes, and veins;
strongly alkaline (pH 8.9); gradual, smooth boundary.

C8ca—30 to 38 inches, pink (7.5YR 7/4) loam, light brown
(7.5YR 6/4) when moist; massive; hard, friable,
slightly sticky and slightly plastic; few very fine roots;
common very fine pores; very strongly caleareous, lime
in fine, soft, rounded masses, veins, and flakes; strongly
alkaline (pH 8.9); gradual, smooth boundary.

C4—38 to 48 inches, light-brown (7.5YR 6/4) very fine
sandy loam, brown (7.5YR 5/4) when moist; massive;
hard, friable, slightly sticky and plastic; few very fine
roots; few medium and fine pores; strongly calcareous,
lime in flakes; strongly alkaline (pH 8.9); clear, wavy
boundary.

C5—48 to 61 inches, light-brown (7.5YR 6/4) gravelly
sandy loam stratified with thin layers of gravelly loam
and clay loam, brown (7.5YR 5/4) when moist; massive;

hard, friable, sticky and slightly plastic; few fine pores;
40 percent gravel; very strongly calcareous, lime in
veins and flakes; strongly alkaline (pH 8.9).

The A horizon ranges from loam to fine sandy loam
4 to 13 inches thick. It ranges from light brown to brown
pinkish white, pinkish gray, or pale brown when dry and
brown to dark brown or grayish brown when moist. Re-
action is moderately alkaline to strongly alkaline.

The C horizon is light brown to pink to very pale brown
when dry and brown or light brown to pink or very pale
brown or pale brown when moist. The Cca horizon ranges
from heavy loam to clay loam. Reaction is moderately
alkaline to very strongly alkaline. Below a depth of about
40 inches the C horizon is stratified loam, sandy loam, silt
loam, silty clay loam, gravelly sandy loam, or very gravelly
loamy sand that contains 0 to 70 percent gravel. The soil
ranges from nonsaline to strongly saline,

AmB—Arapien fine sandy loam, 1 to 2 percent slopgs.
This soil is on coalescing alluvial fans and alluv'lal
plains. It has the profile described as representative
of the series. Runoff is slow, and the hazard of erosion
is slight. The available water capacity is 8 to 11 inches.
The water-supplying capacity of nonirrigated soils is
5 to 8 inches annually. In places gravel content is 10
to 40 percent below a depth of 40 1_nches.

Included with this soil in mapping are small areas
of Arapien fine sandy loam, 2 to 5 percent slopes,
eroded; Lisade loam, 1 to 2 percent slopes; and Linoyer
very fine sandy loam, 1 to 2 percent slopes.

Most of the acreage of this soil is used for irrigated
alfalfa, small grain, corn silage, and as pasture. A few
small areas are used as range. Capabihty units Ile-2
irrigated, VIIe-S nonirrigated ; Semi-degert Limy Loam
range site.

AmC2—Arapien fine sandy loam, 2 to 5 percent
slopes, eroded. This soil is on alluvial fans. It has a
profile similar to the one described as representative
of the series (fig. 1), but it is moderately eroded. The
pinkish underlying material is exposed in places, espe-
cially where the soil has been cultivated. In places,
gravel content is 15 to 35 percent below a depth of
40 inches. Runoff is medium, and the hazard of ero-
gion is moderate. There are a few deep _gulhes, and
sheet and rill erosion are common. The available water
capacity is 8 to 10 inches, and the average annpal
precipitation is 8 to 12 inches. The yvater-supplymg
capacity of nonirrigated soils is 5 to 8 inches annually.

Included with this soil in mapping are small areas
of Arapien fine sandy loam, 1 to 2 percent slopes;
Lisade loam, 2 to 5 percent slopes, eroded; and San-
pete gravelly fine sandy loam, 2 to 5 percent slopes.

This soil is used for irrigated alfalfa, small grain,
corn silage, and pasture. It is also used as range and
as habitat by upland game birds. Capability units
IIle-2 irrigated, VIIe-S nonirrigated; Semi-desert
Limy Loam range site.

AmD2—Arapien fine sandy loam, 5 to 10 percent
slopes, eroded. This soil is on alluvial fans. It has a
profile similar to the one described as representative
of the series, but it is moderately eroded, and the sur-
face layer is 4 to 10 inches thick. Runoff is rapid, and
the hazard of erosion is severe. There are a few deep
gullies, and rill erosion is prominent in many places.
Sheet erosion is active. In a few places there is 20
to 70 percent gravel below a depth of 40 inches.
Average annual precipitation is 8 to 12 inches.



16 SOIL SURVEY

Figure 1.—Arapien fine sandy loam, 2 to 5 percent slopes, eroded.
A light colored, limy layer is between depths of 10 and 38 inches.

Available water capacity is 8 to 10 inches. The water-
supplying capacity of nonirrigated soils is 5 to 8 inches
annually.

Included with this soil in mapping are small areas
of Arapien fine sandy loam, 2 to 5 percent slopes,
eroded, and Arapien clay loam, gravelly subsoil, 2 to
5 percent slopes, eroded.

This soil is used mainly as range, but in a few places
it is used for irrigated alfalfa and hay or as pasture.
Capability units I'Ve-2 irrigated, VIle-S nonirrigated;
Semi-desert Limy Loam range site.

AnB—Arapien fine sandy loam, saline-alkali, 1 to 2
percent slopes. This soil is near the lower end of coa-
lescing alluvial fans, It has a profile similar to the one
described as representative of the series, but it is
strongly saline-alkali affected above a depth of 20
inches. It has a seasonal water table at depths between
30 and 60 inches. The water table is a result of the
low-lying position of this soil and excessive loss of
water from ditches on higher lying irrigated soils.
Mottles may occur below a depth of 40 inches. Runoft
is slow, and the hazard of erosion is slight. The aver-
age annual precipitation is 8 to 12 inches, and the
available water capacity is 1 to 2 inches. The water
availalile to plants is greatly reduced by the high salt
content.

Included with this soil in mapping are small areas
of Arapien fine sandy loam, wet, 1 to 2 percent slopes;
Arapien fine sandy loam, 1 to 2 percent slopes; and
Quaker and Mellor soils.

This soil is used as range. Vegetation is mainly
greasewood and big rabbitbrush. Capability unit
VIIw-28 nonirrigated; Alkali Bottoms range site.

AoB—Arapien fine sandy loam, wet, 1 to 2 percent
slopes. This soil is near the lower end of coalescing
alluvial fans. It has a profile similar to the one de-
scribed as representative of the series, but it has a
seasonal water table at depths between 30 and 60
inches. The water table is a result of the low-lying
position of this soil, lateral movement of the flood
plain water table, and excessive loss of water from
ditches and irrigation on higher lying soils. In places
mottles are below a depth of 40 inches. Runoff is slow,
and the hazard of erosion is slight. The average annual
precipitation is 8 to 12 inches, and the available water
capacity is 8 to 10 inches.

Included with this soil in mapping are small areas
of Arapien fine sandy loam, 1 to 2 percent slopes, and
Arapien fine sandy loam, saline-alkali, 1 to 2 percent
slopes.

This soil is used as irrigated and native grass pas-
ture. Small areas have been drained and used for irri-
gated alfalfa and small grain. Capability units IITw-2
irrigated, VIw-2 nonirrigated; Semi-wet Meadows
range gsite.

ApC2—Arapien clay loam, gravelly subsoil, 2 to 5
percent slopes, eroded. This soil is on alluvial fans. It
has a profile similar to the one described as represen-
tative of the series,.but it is eroded, and gravel con-
tent is 20 to 35 percent between depths of 20 and 40
inches. Below a depth of 40 inches gravel content
ranges from 35 to 70 percent. This soil is well drained.
Runoff is medium, and the hazard of erosion is moder-
ate. Average annual precipitation is 8 to 12 inches.
Available water capacity is 5 to 9 inches. The water-
supplying capacity of nonirrigated soils is 5 to 7 inches
annually. There are a few deep gullies, and rill and
sheet erosion are common.

Included with this soil in mapping are small areas
of Arapien fine sandy loam, 2 to 5 percent slopes,
eroded; Sanpete gravelly fine sandy loam, 2 to 5 per-
cent slopes; and Centerfield silty clay loam, 2 to 5 per-
cent slopes, eroded.

This soil is used for irrigated alfalfa, small grain,
and as pasture. It is also used for urban development,
as range, and as habitat by upland game birds and
small game. Capability units IIle-2 irrigated, VIIe-S
nonirrigated; Semi-desert Limy Loam range site,

ARD—Arapien-Calita complex, 2 to 15 percent slopes.
This mapping unit is on the rolling hills. It is about
40 percent Arapien cobbly loam, high rainfall, 4 to
15 percent slopes, on ridges and steepest side slopes;
about 40 percent Calita loam, 4 to 8 percent slopes,
on gentle side slopes and in lower areas; and about
20 percent Keigley silt loam, 2 to 4 percent slopes, in
swales and bottom areas. Also included are small areas
of Moroni silty clay, 2 to 8 percent slopes.

Arapien cobbly loam, high rainfall, 4 to 15 percent
slopes, has a profile similar to the one described as
representative of the series, but the surface layer has
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20 percent cobbles and gravel mainly as a mantle on
the surface. Runoff is rapid, and the hazard of erosion
is severe. There are a few shallow gullies and rills in
some places. The average annual precipitation is 12
to 14 inches, and the frost-free period is 115 to 120
days. Available water capacity is 8 to 10 inches. The
water-supplying capacity is about 9 inches annually.
The soil is well drained. This soil is moderately diffi-
cult to till because of the cobbles or gravel on the
surface.

Calita loam, 4 to 8 percent slopes, has a profile simi-
lar to the one described as representative of the Calita
series. Keigley silt loam, 2 to 4 percent slopes, also has
a profile similar to the one described as representative
of the Keigley series.

This mapping unit is used for nonirrigated wheat
and grass and as range. Dominant vegetation is big
sagebrush, rubber rabbitbrush, Indian ricegrass, and
bluebunch wheatgrass. Capability unit IVe-UZ non-
irrigated; Upland Loam range site.

Atepic Series

The Atepic series consists of well-drained soils that
are less than 20 inches deep over weathered shale.
These soils formed in colluvium and residuum derived
from shale on foothills and lower mountainsides. They
are most commonly associated with Fontreen, Borvant,
Lodar, and Sanpitch soils. Slopes are 8 to 40 percent.

Elevation ranges from 6,000 to 7,200 feet. The aver-
age annual precipitation ranges from 12 to 15 inches,
and the mean annual air temperature ranges from 45°
to 47° F. The frost-free period ranges from 100 to
110 days. Vegetation is juniper, big sagebrush, pinon,
Indian ricegrass, and bitterbrush.

In a representative profile the surface layer is licht
brownish-gray shaly clay loam about 6 inches thick.
The substratum is about 11 inches of light brownish-
gray or light-gray very strongly calcareous shaly silty
clay loam underlain by about 23 inches of pale-olive
soft decomposing shale. Hard shale is at a depth of
40 inches.

Reaction is moderately alkaline to strongly alkaline
throughout. Permeability is slow. The available water
capacity is about 3 inches. The water-supplying capac-
ity is 4 to 6 inches annually. The root zone is limited
by the shale, and the roots extend horizontally on the
shale and penetrate the fractures in the bedrock.

Atepic soils are used mainly as spring and fall range
by livestock and as winter range by deer and elk. They
are also used for woodland.

Representative profile of Atepic shaly clay loam, 10
to 30 percent slopes, eroded, in a range area about
3,000 feet north and 400 feet west of the southeast
corner of gec. 2, T. 18 S,, R. 1 E., near the head of
Mellor Canyon, Sanpete County:

A11—0 to 2 inches, light brownish-gray (10YR 6/2) shaly
clay loam, grayish brown (10YR 5/2) when moist;
weak, medium, platy structure; hard, firm, sticky and
plastic; few fine roots; common fine vesicular pores;
2b percent shaly fragments as a surface mantle; very
strongly calcareous; moderately alkaline (pH 8.2);
abrupt, smooth boundary.

A12—2 to 6 inches, light brownish-gray (10YR 6/2) shaly
clay loam, brown (10YR 6/3) when moist; weak,

medium, subangular blocky structure; slightly hard,
firm, sticky and plastic; common fine roots; few fine
and medium pores; 25 percent shaly fragments; very
strongly calcareous; moderately alkaline (pH 8.2);
clear, smooth boundary.

C1—6 to 11 inches, light grownish-gray (2.6Y 6/2) shaly
silty clay loam, grayish brown (2.5Y 5/2) when moist;
moderate, fine, subangular blocky structure; hard, firm,
sticky and plastic; few fine and medium roots; few
fine and very fine pores; 26 percent shaly fragments;
strongly calcareous; strongly alkaline (pH 8.6); clear,
smooth boundary.

C2ca—11 to 17 inches, shaly silty clay loam that is 60
percent light gray (5Y 7/2) and 40 percent pale yellow
(2.6Y 8/4), 60 percent olive (Y 5/8) and 40 percent
light yellowish brown (2.56Y 6/3) when moist; massive;
very hard, firm, sticky and plastic; few fine roots; no
pores; very strongly calcareous, lime in fine soft
rounded masses; strongly alkaline (pH 8.6); clear,
smooth boundary.

C3—17 to 40 inches, pale-olive (5Y 6/3) soft shale, olive
gray (5Y 5/3) when moist; massive; very hard, firm,
sticky and plastic; few fine and medium roots; no pores;
very strongly calcareous, lime coatings on shaly frag-
ments; strongly alkaline (pH 8.6); gradual, smooth
boundary.

R—40 to 44 inches, olive-gray (5Y 5/2) hard shale, olive
gray (5Y 4/2) when moist; slightly calcareous; strongly
alkaline (pH 8.6).

Depth to weathered shale is 10 to 20 inches. The average
texture between a depth of 10 inches and shale ranges from
shaly silty clay loam to shaly clay loam, and content of
shaly fragments, by volume, ranges from 20 to 35 percent.

The A horizon is 4 to 9 inches thick. It is grayish brown
or light brownish gray to light yellowish brown when dry
and brown or very dark grayish brown to light olive brown
when moist. Where the A1l horizon is grayish brown when
dry and very dark grayish brown when moist, it is 4 inches
or less thick.

The Cca horizon ranges from light gray to grayish
brown, very pale brown, or pale yellow when dry and olive
to dark grayish brown, light brownish gray, or light
yellowish brown when moist.

ASE2—Atepic shaly clay loam, 10 to 30 percent
slopes, eroded. This soil is on foothills. It has the pro-
file described as representative of the series. Runoff is
rapid, and the hazard of erosion is severe. Sheet ero-
sion is active, and gullies have cut down into the shale.
This soil is a high producer of silt by runoff from
summer storms or rapid snow melt.

Included with this soil in mapping are small areas
of Lodar very channery loam, 8 to 40 percent slopes;
Badland; Rock land; Borvant cobbly loam, 8 to 25
percent slopes, eroded; and Mower clay loam, 5 to
30 percent slopes.

This soil is used mainly as spring and fall range by
livestock. It is also used as winter range by deer and
elk. The juniper and pinon are used for firewood, and
the juniper is used for fenceposts. Capability unit
VIIs-U nonirrigated; Upland Shallow Shale (Juniper-
Pinon) range site.

ATF—Atepic very cobbly silty clay loam, 8 to 40
percent slopes. This soil is on foothills. It has a profile
similar to the one described as representative of the
serieg, but the surface layer is 50 percent or more
cobbles, mainly as a mantle on the surface. In places,
gullies have cut down into the shale. Runoff is rapid,
and the hazard of erogion is severe.

Included with this soil in mapping are small areas
of Mower very stony loam, 25 to 50 percent slopes,
eroded ; Atepic shaly clay loam, 10 to 30 percent slopes,
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eroded; and Borvant cobbly loam, 8 to 25 percent
slopes, eroded.

This soil is used mainly as spring and fall range by
sheep and cattle and as winter range by deer and elk.
The juniper and pinon grown on this soil are used for
firewood, and the juniper is used for fenceposts. Some
areas have been chained and seeded to grass. Capability
unit VIIs-U nonirrigated; Upland Shallow Shale (Juni-
per-Pinon) range site.

AV—Atepic-Badland association. This mapping unit
is on foothills. It is about 50 percent Atepic shaly clay
loam, 10 to 30 percent slopes, eroded; about 40 per-
cent Badland, mainly on the steepest slopes that have
a southern exposure; and about 10 percent Fontreen
very cobbly loam, 20 to 40 percent slopes, eroded, and
Borvant cobbly loam, 8 to 25 percent slopes, eroded.
The Fontreen and Borvant soils are moderately steep
and have a northern exposure. Rock land is included
in many of the Badland areas. Runoff is rapid on the
Atepic soils, and the hazard of erosion is severe. The
goil is readily dispersed by raindrops, and erosion is
active. Sheet and rill erosion are common. Runoff from
this mapping unit accelerates gully erosion on the
lower slopes. A very high production of gilt is a result
of runoff from summer storms or from rapid snowmelt.

This mapping unit is better suited to range than to
other uses. Atepic soil in capability unit VIIs-U non-
irrigated, Upland Shallow Shale (Juniper-Pinon)
range site; Badland in capability unit VIIIe-E; range
gite not assigned.

Atepic Variant

The Atepic variant consists of well-drained soils
that are less than 20 inches deep over shale. These
soils are similar to the Atepic soils, but they are
reddish brown and clayey between depths of 10 inches
and the shale bedrock. They formed in colluvium and
residuum derived from shale on foothills. The Atepic
variant is most commonly associated with Amtoft
soils. Slope is 30 to 50 percent.

Elevation ranges from 5,300 to 6,000 feet. The
average annual precipitation is 8 to 12 inches, and the
mean annual air temperature ranges from 45° to 47° F.
The frost-free period is 100 to 110 days. Vegetation is
shadscale, yellowbrush, scattered juniper, and Indian
ricegrass.

In a representative profile the surface layer is
reddish-brown cobbly clay loam about 4 inches thick.
The subsoil extends to a depth of 20 inches. The upper
12 inches is reddish-brown gravelly clay. The lower
4 inches is red very gravelly silty clay. Hard red shale
is at a depth of 20 inches.

Permeability is slow. The available water capacity
is 2 to 8 inches. The water-supplying capacity is less
than 4 inches annually. The effective root zone is
limited by the shale at depths of 10 to 20 inches.

This soil is used mainly as range.

Representative profile of Atepic cobbly clay loam,
red variant, in an area of Atepic clay loam, red variant-
Rock outcrop complex, 30 to 50 percent slopes, in a
range area about 3 miles southwest of the Gunnison
Reservoir, 2,145 feet north and 1,155 feet east of the

southwest corner of sec. 7, T. 19 S, R. 2 E,, Sanpete
County:

Al—0 to 4 inches, reddish-brown (2.5YR 5/4) cobbly clay
loam, dark reddish brown (2.5YR 3/4) when moist;
moderate, fine, granular structure; slightly hard, firm,
sticky and plastic; few very fine roots; few very fine
pores; 20 percent cobbles, mainly a surface mantle;
moderately calcareous; moderately alkaline (pH 8.0);
clear, smooth boundary.

B21t—4 to 12 inches, reddish-brown (2.5YR 5/4) gravelly
clay, dark red (2.5YR 38/4) when moist; moderate,
medium, subangular blocky structure; hard, firm, sticky
and plastic; few very fine and few fine roots; few very
fine pores; 20 percent gravel; common thin clay films
on ped faces and pores; moderately calcareous; strongly
alkaline (pH 8.7); clear, smooth boundary.

B22tca—12 to 186 inches, reddish-brown (2.6YR 5/4) gravelly
clay, dark red (2.6YR 3/6) when moist; strong, fine
angular blocky structure; extremely hard, very firm,
sticky and plastic; few very fine roots; few very fine
pores; 20 percent gravel; common thin clay films on
ped faces and in pores; moderately calcareous, lime in
thin veing and soft rounded masses; strongly alkaline
(pH 8.8); gradual, wavy boundary.

B3tca—16 to 20 inches, red (2.5YR 65/5) very gravelly
silty clay, dark red (2.5YR 3/6) when moist; massive;
very hard, very firm, sticky and very plastic; few very
fine roots; few thin clay films on ped faces and gravel;
50 percent gravel; moderately calcareous, lime in thin
veing and soft rounded masses; strongly alkaline (pH
8.6); abrupt, irregular boundary.

R—20 inches, fractured hard red shale.

Depth to shale bedrock is 10 to 20 inches. The A horizon
is reddish brown when dry or dark reddish brown when
moist. It is 8 to 6 inches thick. The A horizon is moderately
calcareous, and reaction is moderately alkaline.

The B2t horizon is reddish brown or dark reddish brown
when dry and dark red to red when moist. It ranges from
gravelly clay to gravelly silty clay and is 20 to 30 percent
gravel. The B2t horizon is slightly calcareous to moderately
call(careous, and reaction is moderately alkaline to strongly
alkaline.

The C horizon, where present, is very gravelly clay or
silty clay that is 50 to 65 percent gravel. It is moderately
calcareous to strongly calcareous, and reaction is strongly
alkaline to very strongly alkaline.

AUF—Atepic clay loam, red variant-Rock outcrop
complex, 30 to 50 percent slopes. This mapping unit is
on foothills. It is about 75 percent Atepic cobbly clay
loam, red variant, 830 to 40 percent slopes, and 25 per-
cent Rock outcrop. Small areas of Badland are in-
cluded in mapping. Runoff is rapid, and the hazard of
erosion is severe.

This mapping unit is used only as range. Capability
unit VIIs-S nonirrigated; Semi-desert Shallow Loam
range site.

Badland

BA—Badland consists of nearly bare, strongly slop-
ing to very steep, actively eroding shale hills. The
channels of numerous intermittent streams form a
branching pattern in most places. Much silt is washed
off this land by runoff from summer storms or rapid
snowmelt.

Included with Badland in mapping are some hills of
interbedded sandstone and shale and some that are
sandstone capped. Also included are minor areas of
Atepic shaly clay loam, 10 to 30 percent slopes, eroded,
and small areas of other shallow soils on northern
exposures.



SANPETE VALLEY AREA, UTAH 19

Vegetation is a sparse growth of shadscale, occa-
sional junipers, horsebrush, greasewood, and Mormon
tea. paability unit VIIIe-E nonirrigated; range site
not assigned.

Bagard Series

The Bagard series consists of well-drained soils that
formed in alluvium or colluvium derived from mixed
igneous rock, sandstone, and shale on foothills. Bagard
soils are most commonly associated with Atepie, Bor-
vant, Obrast, and Sanpitch soils. Slopes are 10 to 40
percent.

Elevation ranges from 6,000 to 7,000 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from 43°
to 45° F. The frost-free period ranges from 90 to 100
days. Vegetation is juniper, pinon, bitterbrush, big
sagebrush, perennial grasses, and yellowbrush.

In a representative profile the surface layer is brown
very stony and cobbly clay loam about 7 inches thick.
The upper part of the subsoil is brown cobbly and very
cobbly clay about 17 inches thick. The lower part of
the subsoil is light-brown very cobbly clay loam about
14 inches thick. The substratum is pale-brown very
cobbly loam and very cobbly sandy clay loam to a
depth of about 60 inches,

Permeability is moderately slow. The available water
capacity is 4 to 7 inches, The water-supplying capacity
is 5 to 9 inches annually. The effective root zone is 5
feet or more.

Bagard soils are used as spring and fall range by
sheep or cattle and as winter range by deer and elk.
They are also used for woodland.

Representative profile of Bagard very stony clay
loam, 10 to 40 percent slopes, in a range area, 300 feet
north and 165 feet west of the southeast corner of
sec. 3, T. 14 S, R. 3 E., about 3% miles east of Foun-
tain Green, Sanpete County:

Al11—0 to 2 inches, brown (10YR 4/3) very stony clay
loam, dark brown (10YR 3/3) when moist; moderate,
fine, granular structure; soft, firm, sticky and plastic;
common very fine roots; few interstitial pores; 10 to
25 percent of the surface is covered with stones;
neutral (pH 6.8); clear, smooth boundary.

Al12—2 to 7 inches, brown (10YR 4/83) cobbly clay loam,
dark brown (10YR 3/3) when moist; weak, medium,
subangular blocky structure; hard, firm, sticky and
plastic; few very fine and fine roots; few fine pores;
40 percent cobbles and stones; neutral (pH 6.6); grad-
ual, smooth boundary.

B1—7 to 14 inches, brown (10YR 4/3) cobbly light clay,
dark brown (10YR 3/3) when moist; moderate, fine,
subangular blocky structure; very hard, very firm,
sticky and very plastic; few medium, fine, and very
fine roots; few fine pores; few thin clay films; 35
percent cobbles and stones; slightly acid (pH 6.3);
gradual, smooth boundary.

B2t—14 to 24 inches, brown (7.5YR 5/4) very cobbly clay,
dark brown (7.5YR 4/3) when moist; strong, medium,
angular blocky structure; extremely hard, very firm,
sticky and very plastic; few fine roots; few fine pores;
many moderately thick clay films; 50 percent cobbles
and stones; slightly acid (pH 6.2); gradual, smooth
boundary.

B3—24 to 38 inches, light-brown (7.5YR 6/4) very cobbly
clay loam, brown (7.5YR 5/4) when moist; massive;
extremely hard, very firm, sticky and very plastic;

few fine and medium roots; few moderately thick cla
films; 60 percent cobbles and stones; slightly acid (p
6.1); gradual, smooth boundary.

C1—38 to 50 inches, pale-brown (10YR 6/3) very cobbly
light sandy clay loam, brown (10YR 4/3) when moist;
massive; hard, very firm, sticky and plastic; 70 to 80
percent cobbles and stones; slightly calecareous, lime
is mainly coatings on rock fragments; neutral (pH
6.6); gradual, smooth boundary.

C2—bB0 to 60 inches, pale-brown (10YR 6/3) very cobbly
loam, brown (10YR 4/8) when moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; 70 to
80 percent cobbles and stones; slightly calcareous, lime
coatings on rock fragments; neutral (pH 7.0).

The A horizon is 7 to 11 inches thick. It is very dark
grayish brown to brown when dry and very dark brown
to very dark grayish brown or dark brown when moist. It
ranges from very stony or cobbly clay loam to cobbly loam.
Reaction is slightly acid to neutral.

The B2t horizon is 8 to 18 inches thick. It is brown or
grayish brown to light brown or light yellowish brown
when dry and dark brown or dark grayish brown to brown
or yellowish brown when moist. It ranges from very cobbly
clay, cobbly clay, or stony clay to very stony clay; content
of cobbles or stones is 35 to 60 percent. Reaction is slightly
acid to mildly alkaline.

The C horizon is pale brown or brown to pink or ver
pale brown when dry and brown or dark brown to yellowis
brown when moist. It ranges from cobblY or very cobbly
loam or stony or very stony loam to cobbly or very cobbly
clay loam or stony or very stony clay loam. Content of
cobbles and stones ranges from 35 to 80 percent. It is
noncalcareous to moderately calcareous, and reaction is
neutral to moderately alkaline.

BCE—Bagard very stony clay loam, 10 to 40 percent
slopes. This soil is on foothills and lower mountainsides.
It has the profile described as representative of the
series. Runoff is medium, and the hazard of erosion is
moderate. In places stones or cobbles cover less than
10 percent of the surface.

Included with this soil in mapping are small areas
of Sanpitch very stony loam, 8 to 40 percent slopes;
Borvant cobbly loam, 8 to 25 percent slopes, eroded;
and Deer Creek stony silt loam, 6 to 30 percent slopes.

This soil is used as spring and fall range by sheep
or cattle and as winter range by deer and elk. The
juniper is harvested for cedar posts, and both the
pinon and juniper are used for firewood. Capability
unit VIIs-U nonirrigated; Upland Stony Loam (Juni-
per-Pinon) range site.

BDE—Bagard-Sanpitch complex, 8 to 40 percent
slopes. This mapping unit is on foothills and lower
mountainsides. It is about 45 percent Bagard very
stony clay loam, 10 to 40 percent slopes, on northern
and eastern exposures; about 35 percent Sanpitch
very stony loam, 8 to 40 percent slopes, on southern
and western exposures; and about 20 percent Atepic
shaly clay loam, 10 to 30 percent slopes, eroded, on
eastern, western, and southern exposures mainly in
the lower foothill areas. Also included are small areas
of Badland and Borvant cobbly loam, 8 to 25 percent
slopes, eroded.

The soils in this mapping unit are used as spring
and fall range by sheep or cattle and as winter range
by deer and elk. The juniper is harvested for cedar
posts, and both the juniper and pinon are used for
firewood. Capability unit VIIs-U nonirrigated; Upland
Stony Loam (Juniper-Pinon) range site,
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Beek Series

The Beek series consists of somewhat poorly drained
soils that formed in alluvium derived from limestone
and shale on alluvial plains and valley bottoms. Beek
soils are most commonly associated with Birdow, Chip-
man, Canburn, and Keigley soils. Slopes are typically
smooth and are 0 to 2 percent.

Elevation ranges from 5,600 to 6,200 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from
45° to 47° F. The frost-free period ranges from 110
to 125 days. Vegetation in the noncultivated areas is
mainly rabbitbrush, grasses, and annual weeds.

In a representative profile the surface layer is dark
grayish-brown and grayish-brown silty clay loam about
23 inches thick. The substratum is light brownish-gray
and light-gray silty clay loam to a depth of 44 inches
and very pale brown loam to a depth of 60 inches.

Beek soils are calcareous throughout. Permeability
is moderately slow. The effective root zone is 5 feet or
more. The seasonal water table fluctuates between
depths of 20 and 60 inches. The available water capac-
ity is 8 to 12 inches.

Beek soils are used for irrigated alfalfa, small grain,
and as pasture. They are also used as habitat by
wildlife.

Representative profile of Beek silty clay loam, in a
cultivated field, 750 feet west and 600 feet north of
the southeast corner of sec. 28, T. 14 S, R. 4 E,,
2 miles north of Mount Pleasant and 1 mile east of
the highway, Sanpete County:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark brown (10YR 2/2) when moist;
moderate, fine, subangular blocky structure; hard, firm,
sticky and plastic; few fine roots; common fine pores;
slightly calcareous; moderately alkaline (pH 7.9); clear,
smooth boundary.

A12—6 to 18 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure; hard, firm,
sticky and plastic; few fine roots; common fine pores;
moderately calcareous; moderately alkaline (pH 8.4);
gradual, smooth boundary.

A13ca—18 to 23 inches, grayish-brown (10YR 5/2) silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; few, fine, faint, yellowish-brown (10YR 5/4)
mottles; weak, medium, subangular blocky structure;
hard, firm, sticky and plastic; few fine roots; few fine
and medium pores; very strongly calcareous, lime in
soft rounded masses; strongly alkaline (pH 9.0);
gradual, smooth boundary.

Clca—23 to 86 inches, light brownish-gray (10YR 6/2)
gilty clay loam, dark grayish brown (10YR 4/2) when
moist; few, fine, faint, yellowish-brown (10YR 5/4)
mottles; massive; hard, firm, sticky and plastic; few
fine roots; few fine and medium pores; very strongly
calcareous, lime in soft rounded masses and veins; very
strongly alkaline (pH 9.2); gradual, smooth boundary.

C2ca—35 to 44 inches, light-gray (L0YR 7/1) silty clay
loam, grayish brown (2.5Y 5/2) when moist; massive;
slightly hard, firm, sticky and plastic; very strongly
calcareous, lime in soft rounded masses; very strongly
alkaline (pH 9.2); gradual, smooth boundary.

$8—44 to 60 inches, very pale brown (10YR 7/3) loam,
light olive brown (2.6Y 5/3) when moist; common,
medium, distinct, yellowish-brown (10YR 5/4) mottles;
massive; slightly hard, friable, slightly sticky and plas-
tic; strongly calecareous; strongly alkaline (pH 9.0).

The soil is saturated with water for as long as 90 days
within a depth of 40 inches where undrained. Texture

between depths of 10 and 40 inches is clay loam or silty
clay loam,

The A horizon is 20 to 36 inches thick. It is dark grayish
brown or brown to grayish brown when dry and very dark
brown to very dark grayish brown or dark brown when
moist. Reaction is moderately alkaline to very strongly
alkaline. '

The C horizon is light brownish graﬁ to light gray when
dry and dark grayish brown to grayish brown when moist,
It ranges from loam to silty clay loam. Reaction is moder-
ately alkaline to very strongly alkaline.

Be—Beek silty clay loam. This soil is on alluvial
_fans and valley bottoms. Slope is 0 to 2 percent. Runoff
is slow, and the hazard of erosion is slight.

I'ncluded. with this soil in mapping are small areas of
Chipman silty clay loam; Birdow very fine sandy loam,
2 to 4 percent slopes; and Canburn silty clay loam.

Most of this soil is used for irrigated pasture, small
grain, and alfalfa. Small areas are used as range.
Capability units IIIw-2 irrigated, VIw-2 nonirrigated;
Semi-wet Meadows range site.

Bezzant Series

The Bezzant series consists of well-drained soils that
formed in alluvium or colluvium derived from sand-
stone and limestone on mountainsides and alluvial
fans. Bezzant soils are most commonly associated with
Gappmayer, Bradshaw, Deer Creek, and Harker soils.
Slope is 4 to 80 percent.

Elevation ranges from 5,400 to 6,500 feet. The aver-
age annual precipitation ranges from 16 to 20 inches,
and the mean annual air temperature ranges from 43°
to 44° F. The frost-free period ranges from 70 to 90
days. Vegetation is big sagebrush, oakbrush, perennial
grasses, and bitterbrush.

In a representative profile the surface layer is dark
grayish-brown stony loam and gravelly loam about 11
inches thick. The subsoil is brown gravelly loam about
16 inches thick. The substratum, to a depth of about
47 inches, is light-brown very cobbly loam. Below this,
to a depth of 60 inches, it is light-brown very stony
sandy loam.

Bezzant soils are calcareous throughout. Permeabil-
ity is moderate or moderately rapid. The available
water capacity is 4 to 7 inches. The water-supplying
capacity of nonirrigated soils is 8 to 10 inches annually.
The effective root zone is 5 feet or more.

Bezzant goils are used mainly as spring and fall
range by sheep or cattle and as winter range by deer
and elk. They are also used for irrigated alfalfa or
as pasture.

Representative profile of Bezzant stony loam, 25 to
40 percent slopes, in a range area, 2,310 feet north
and 165 feet west of the southeast corner of sec. 9,
T.9 S, R. 4 E,, on Diamond Fork Road, Utah County:

Al11—0 to 4 inches, dark grayish-brown (10YR 4/2) stony
loam, very dark grayish brown (10YR 3/2) when moist;
moderate, medium, platy structure; slightly hard, fri-
able, nonsticky and slightly plastic; few very fine roots;
few medium pores; 2 to 10 percent of the surface is
covered by cobbles and stones; moderately calcareous;
mildly alkaline (ph 7.8); clear, smooth boundary.

Al12—4 to 11 inches, dark grayish-brown (7.5YR 3/2)
gravelly loam; dark brown (7.5YR 8/2) when moist;
weak, fine, subangular blocky structure; slightly hard,
friable, nonsticky and slightly plastic; few fine and
few very fine roots; few fine and few medium pores;
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40 percent gravel and cobbles; moderately calcareous;
moderately alkaline (pH 8.2); gradual, smooth bound-

ary.

AC—11 to 27 inches, brown (7.5YR b5/4) gravelly loam,
dark brown (7.5YR 4/4) when moist; moderate, medium,
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine and very
fine roots; common fine pores; 256 percent gravel and
20 percent cobbles; moderately calcareous, lime coated
on lower sides of gravel; strongly alkaline (pH 8.5);
gradual, wavy boundary.

Clca—27 to 47 inches, light-brown (7.5YR 6/4) very cobbly
loam, brown (7.5YR 4/4) when moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; few
medium and few fine roots; 25 percent gravel and
cobbles; strongly calcareous, lime in veins and soft
rounded masses; strongly alkaline (pH 8.8); gradual,
wavy boundary.

C2—47 to 60 inches, light-brown (7.5YR 6/4) very stony
sandy loam, reddish brown (YR b5/4) when moist;
massive; slightly hard, friable, nonsticky and non-
plastic; few medium and few fine roots; 25 percent
gravel and 30 percent cobbles; strongly calcareous;
strongly alkaline (pH 8.6).

Depth to bedrock is 60 inches or more. Texture between
depths of 10 and 40 inches is gravelly or very gravelly loam
to sandy clay loam, cobbly or very cobbly loam to sandy
clay loam, and stony or very stony loam. Rock fragments,
mainly cobbles and stones, make up 85 to 80 percent of
the volume.

The A horizon is 10 to 12 inches thick. It is dark brown
or dark grayish brown to brown or grayish brown when
dry and very dark brown or very dark grayish brown to
dark brown when moist. The A horizon is slightly calcareous
to moderately calcareous, and reaction is neutral to
moderately alkaline.

The Cca horizon is 16 to 26 inches thick. It is brown or
pink to very pale brown when dry and dark brown to
dark grayish brown to brown or grayish brown when moist.
Reaction is moderately alkaline to strongly alkaline. The C
horizon below a depth of 40 inches ranges from cobbly or
very cobbly sandy loam to loamy sand or stony or very
stony sandy loam to loamy sand. Content of cobbles, stones,
and gravel is 35 to 80 percent.

BFD-—Bezzant cobbly loam, 4 to 25 percent slopes.
This soil is on foothill slopes and alluvial fans. It has
a profile similar to the one described as representative
of the series, but the rock fragments in the surface
layer and on the surface are cobbles. Runoff is medium,
and the hazard of erosion is moderate. Permeability is
moderate.

Included with this soil in mapping are small areas
of Bezzant stony loam, 25 to 40 percent slopes, and
Deer Creek stony silt loam, high rainfall, 6 to 25 per-
cent slopes.

This soil is used mainly as spring and fall range by
sheep and cattle. It is also used for irrigated pasture
and alfalfa. Capability units IVs-24 irrigated, VIs-U
nonirrigated ; Upland Stony Loam range site.

BGE—Bezzant stony loam, 25 to 40 percent slopes.
This goil is on foothills. It has the profile described as
representative of the series. Runoff is medium, and
the hazard of erosion is moderate. Permeability is
moderate.

Included with this soil in mapping are small areas
of Bezzant cobbly loam, 4 to 25 percent slopes, and
Deer Creek stony silt loam, high rainfall, 25 to 40 per-
cent slopes.

This soil is used as spring and fall range by sheep or
cattle and as winter range by deer and elk. Capability
unit VIs-U nonirrigated; Upland Stony Loam range
site.

BH-—Bezzant-Gappmayer-Rock land association, very
steep. This association is on mountainsides. It is about
40 percent Bezzant very stony loam, 60 to 80 percent
slopes, mainly on mountainsides; about 35 percent
Gappmayer cobbly loam, 60 to 80 percent slopes, in
the swales, low places, and on northern exposures;
25 percent Rock land on the points and ridges; small
areas of Bradshaw very stony loam, 60 to 80 percent
slopes; and small areas of Deer Creek stony silt loam,
high rainfall, 25 to 40 percent slopes.

Bezzant very stony loam, 60 to 80 percent slopes,
has a profile similar to the one described as represen-
tative of the Bezzant series, but 10 to 25 percent of
the surface is covered by angular stones, and below a
depth of 20 inches the soil is 60 to 80 percent angular
rock fragments. Permeability of this Bezzant soil is
moderately rapid. Runoff is rapid, and the hazard of
erosion is severe.

Gappmayer cobbly loam, 60 to 80 percent slopes, has
the profile described as representative of the Gapp-
mayer series. Runoff is medium, and the hazard of
erosion is moderate.

These soils are used as winter range by deer, as
habitat by upland game birds such as Chuckar par-
tridges, and for watersheds. Bezzant and Gappmayer
goils in capability unit VIIIe-X nonirrigated, Rock
land in capability unit VIIIs-X nonirrigated; range
site unassigned.

Billings Series

The Billings series consists of well-drained soils that
formed in alluvium derived from shale on alluvial fang
and alluvial plains. Billings soils are most commonly
associated with Mayfield, Ravola, Skumpah, and Wood-
row soils. Slopes are typically smooth and are 1 to 5
percent,

Elevation ranges from 5,400 to 5,600 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from 45°
to 49° F. The frost-free period ranges from 115 to
130 days. Vegetation in the noncultivated areas is
dominantly big sagebrush, shadscale, cheatgrass, and
annual weeds.

In a representative profile the surface layer is light
brownish-gray silty clay loam about 11 inches thick.
The substratum to a depth of 60 inches is light-gray
silty clay loam.

The Billings soils are strongly calcareous, and re-
action is strongly alkaline throughout. Permeability is
slow. The available water capacity is 8 to 12 inches.
The water-supplying capacity of nonirrigated soil is
6 to 8 inches annually. The effective root zone is 5
feet or more.

Billings soils are used mainly for irrigated alfalfa,
small grain, and corn for silage. Some areas are used as
{)mproved pasture, range, and habitat for upland game

irds.

Representative profile of Billings silty clay loam,
in a cultivated field, 1,830 feet west and 1,403 feet
north of the southeast corner of sec. 19, T. 19 S,
R. 2 E., about 1% miles west of Mayfield, Sanpete
County:
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Apl—0 to 3 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, grayish brown (2.5Y 5/2) when moist;
moderate, fine, granular structure; slightly hard, firm,
sticky and plastic; few very fine, fine, and medium
pores; strongly calcareous; strongly alkaline (pH 8.6);
abrupt, smooth boundary.

Ap2—3 to 11 inches, light brownish-gray (2.6Y 6/2) silty
clay loam, grayish brown (2.5Y b5/2) when moist;
moderate, medium, subangular blocky structure; hard,
firm, sticky and plastic; common very fine, fine, and
medium pores; common worm casts; strongly cal-
careous; strongly alkaline (pH 8.6); clear, smooth
boundary.

C1—11 to 20 inches, light-gray (2.5Y 7/2) silty clay loam,
light brownish gray (2.6Y 6/2) when moist; weak,
medium, subangular blocky structure; very hard, firm,
sticky and plastic; common very fine, few fine and
medium roots; common very fine, few fine and medium
pores; few krotovinas; strongly caleareous; strongly
alkaline (pH 8.6); clear, smooth boundary.

C2—20 to 60 inches, light-gray (2.5Y 7/2) silty clay loam,
light brownish gray (2.5Y 6/2) when moist; massive;
very hard, firm, sticky and plastic; few very fine and
fine roots; few very fine, fine, and medium pores;
strongly calcareous; strongly alkaline (pH 8.6).

The A horizon is 6 to 11 inches thick. It is light brownish
gray, grayish brown to light gray when dry and dark
grayish brown to light brownish gray when moist.

The C horizon is grayish brown to light gray when dry
and grayish brown to light brownish gray when moist.
Texture between depths of 10 and 40 inches is silty clay
loam or clay loam.

Bm—Billings silty clay loam. This soil is on alluvial
fans and alluvial plains. Slope is 1 to 5 percent. Runoff
is medium, and the hazard of erosion is moderate.
There is moderate sheet and rill erosion, and there
are a few deep gullies in places.

Included with this soil in mapping are small areas
of Mayfield shaly loam, 2 to 5 percent slopes, and
Ravola loam, 2 to 5 percent slopes.

Most of the acreage of this soil is used for irrigated
alfalfa, small grain, corn for silage, and pasture. A
few small areas are used as range. Capability units
ITIe-25 irrigated, VIIe-S nonirrigated; Semi-desert
Loam range site.

Birdow Series

The Birdow series consists of well-drained soils that
formed in mixed alluvium derived from sandstone,
quartzite, and limestone on flood plains and alluvial
fans. Birdow soils are most commonly associated with
Beek, Calita, Keigley, and Mountainville soils. Slope
is 2 to 8 percent.

Elevation ranges from 5,400 to 6,100 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from 45°
to 47° F. The frost-free period ranges from 110 to 130
days. Vegetation is big sagebrush, bluebunch wheat-
grass, scattered oakbrush, and Indian ricegrass.

In a representative profile the surface layer is gray-
ish-brown and brown very fine sandy loam and loam
about 80 inches thick. The substratum to a depth of
47 inches is light brownish-gray loam. Below this is
an older, buried soil. It is brown clay loam to a depth
of 60 inches,

The Birdow soils are moderately calcareous or
strongly calcareous, and reaction is mildly alkaline to
strongly alkaline. Permeability is moderate. The avail-
able water capacity is 8 to 11 inches. The water-supply-

ing capacity is 8 to 10 inches annually. The effective
root zone is 5 feet or more.

Birdow soils are used for nonirrigated grain or
grass and irrigated alfalfa, pasture, and small grain.
They are also used as range.

Representative profile of Birdow very fine sandy
loam, 2 to 4 percent slopes, in a cultivated field, 200
feet west and 50 feet north of the southeast corner
of sec. 25, T. 14 S,, R. 4 E,, 2% miles northwest of
Mount Pleasant, Sanpete County:

Al11—0 to 3 inches, grayish-brown (10YR 5/2) very fine
sandy loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; soft, friable,
nonsticky and nonplastic; few very fine pores; moder-
ately caleareous; strongly alkaline (pH 8.6); clear,
smooth boundary.

A12—3 to 13 inches, brown (10YR 5/3) very fine sandy
loam, very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, nonsticky and nonplastic; common fine
and few medium roots; moderately calcareous; strongly
alkaline (pH 8.6); clear, smooth boundary.

Al13—18 to 21 inches, brown (10YR 5/3) very fine sandy
loam, very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, slightly sticky and plastic; common fine
roots; common fine pores; moderately calcareous;
strongly alkaline (pH 8.6); clear, wavy boundary.

A14—21 to 30 inches, brown (10YR 5/3) loam, dark grown
(10YR 3/3) when moist; moderate, medium, subangular
blocky structure; hard, friable, slightly sticky and
plastic; common fine roots; common fine pores; mod-
erately calcareous; strongly alkaline (pH 8.6); clear,
wavy boundary.

C1—30 to 40 inches, light brownish-gray (10YR 6/2) loam,
dark brown (10YR 3/3) when moist; moderate, medium,
subangular blocky structure; hard, friable, sticky and
plastic; few fine roots; few fine pores; moderately
calcareous; strongly alkaline (pH 8.6); gradual, wavy
boundary.

C2—40 to 47 inches, light brownish-gray (10YR 6/2) loam,
dark brown (10YR 3/3) when moist; massive; slightly
hard, friable, slightly sticky and plastic; few fine roots;
few fine pores; moderately calcareous; strongly alka-
line (pH 8.6); gradual, wavy boundary.

A1b—47 to 60 inches. brown (10YR 5/3) clay loam, very
dark brown (10YR 2/2) when moist; massive; very
hard, friable, sticky and plastic; moderately calcareous,
lime in veins; strongly alkaline (pH 8.6).

Texture between depths of 10 and 40 inches is very fine
sandy loam, gravelly loam, loam, or silt loam. Content of
gravel i3 as much as 35 percent below a depth of 20 inches.

The A horizon is 20 to 41 inches thick. It is grayish brown,
dark brown, reddish brown, or dark grayish brown to brown
when dry and dark grayish brown, dark reddish brown, very
dark brown, to dark brown or very dark grayish brown
when moist. The A horizon ranges from very fine sandy
loam to loam or silt loam.

The C horizon is light brownish gray, reddish brown,
brown, or grayish brown to pink or very pale brown when
dry and dark brown or very dark grayish brown to brown
or grayish brown when moist. Below a depth of 40 inches
the C horizon ranges from loam to gravelly loam, gravelly
sandy loam, or silt loam. In places a buried Alb horizon
occurs below the C horizon.

BnB—Birdow very fine sandy loam, 2 to 4 percent
slopes. This soil is on flood plains and alluvial fans. It
has the profile described as representative of the series.
Runoff is medium, and the hazard of erosion is slight.

Included with this soil in mapping are small areas
of Keigley silty clay loam, 2 to 4 percent slopes; Beek
silty clay loam; and Mountainville very stony sandy
loam, 2 to 8 percent slopes.
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This soil is used for nonirrigated grain or grass and
for irrigated small grain, alfaifa, or pasture. Smalil
areas are used as range. Capability units Ile-2 irri-
gated, IVe-UZ nonirrigated; Upland Loam range site.

BnC—Birdow very fine sandy loam, 4 to 8 percent
slopes. This soil is on flood plains and alluvial fans.
Runoff is medium, and the hazard of erosion is
moderate.

Included with this soil in mapping are small areas
of Snake Hollow gravelly fine sandy loam, 2 to 4
percent slopes; Keigley silty clay loam, 2 to 4 percent
glopes; and Birdow very fine sandy loam, 2 to 4 per-
cent slopes.

This soil is used for irrigated small grain, alfalfa,
and pasture and for nonirrigated small grain and
grass. Small areas are used as range. Capability units
IITe-2 irrigated, IVe-UZ nonirrigated; Upland Loam
range site,

BoB—Birdow silt loam, 2 to 4 percent slopes. This
goil 1s on flood plains. It has a profile similar to the
one described as representative of the series, but it
has been overwashed by very strongly calcareous, fluffy
silt loam 6 to 20 inches thick. This soil is very hard to
till or cultivate because of the loose and fluffy over-
wash material derived from travertine rock. Runoff
is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Birdow very fine sandy loam, 2 to 4 percent slopes.

This soil is used only for irrigated alfalfa, alfalfa
and grass for hay or pasture, and small grain.
Capal()lility unit IVs-24 irrigated; range site not as-
gigned.

Borvant Series

The Borvant series consists of somewhat excessively
drained soils that are 10 to 20 inches deep over an
indurated lime hardpan. These soils formed in alluvium
or colluvium derived from limestone and shale on foot-
hills and alluvial fans. Borvant soils are most com-
monly associated with Doyce, Bagard, Lodar, and
Fontreen soils. Slope is 2 to 25 percent.

Elevation ranges from 6,000 to 7,000 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from 45°
to 47° F. The frost-free period is 90 to 110 days.
Vegetation is juniper, pinon, big sagebrush, and peren-
nial grasses.

In a representative profile the surface layer is brown
and grayish-brown cobbly loam and gravelly loam
about 14 inches thick. The upper 5 inches of the sub-
stratum is light-gray very gravelly loam. This is under-
lain by an indurated lime cemented hardpan about 19
inches thick. Below the hardpan to a depth of 60 inches
the substratum is light-gray and very pale brown very
gravelly and very cobbly loamy sand.

The Borvant soils are strongly calcareous or very
strongly calcareous, and reaction is mildly alkaline to
very strongly alkaline. Permeability is moderately
rapid above the hardpan and very slow in the hard-
pan. The available water capacity is 2 to 8 inches. The
water-supplying capacity is 4 to 5 inches annually.
The hardpan restricts root growth, and roots are
matted on top of it.

Borvant soils are used as spring and fall range by
sheep and cattle and as winter range by deer. They
are also used as woodland and as a source of road fill.

Representative profile of Borvant cobbly loam, 8 to
25 percent slopes, eroded, in a range area, 825 feet
north and 800 feet east of the southwest corner of sec.
32, T.11 S., R. 4 E., 1 mile west and 14 mile north of
Indianola in a gravel pit, Utah County:

Al11—0 to 3 inches, brown (10YR 5/3) cobbly loam, dark
brown (10YR 3/3) when moist; moderate, fine, granular
structure; slightly hard, friable, slightly sticky and
slightly plastic; few very fine roots; 20 percent gravel
and 5 percent cobbles; strongly calcareous, lime in fine
hardpan fragments; strongly alkaline (pH 8.6); abrupt,
smooth boundary.

A12—3 to 8 inches, grayish-brown (10YR 5/2) gravelly
loam, dark brown (10YR 8/3) when moist; weak,
medium, subangular blocky structure; slightly hard,
friable, slightly sticky and slightly plastic; common
fine and few very fine roots; few fine pores; 25 percent
gravel and 20 percent cobbles; very strongly calcareous,
lime in limestone fragments; strongly alkaline (pH
8.6); clear, smooth boundary.

A13—8 to 14 inches, grayish-brown (10YR 5/2) gravelly
loam, dark brown (10YR 3/3) when moist; massive;
slightly hard, friable, slightly sticky and plastic; com-
mon very fine roots; few very fine pores; 25 percent
gravel and 20 percent cobbles; very strongly calcareous,
lime in hardpan fragments; strongly alkaline (pH 8.6);
abrupt, smooth boundary.

Clca—14 to 19 inches, light-gray (10YR 7/2) very gravelly
loam, light brownish gray (10YR 5/2) when moist;
massive; slightly hard, friable, slightly sticky and
plastic; few fine, few very fine roots; 70 percent gravel-
size fractured hardpan fragments, 5 percent larger
than 8 inches in diameter; strongly alkaline (pH 9.0);
abrupt, smooth boundary.

C2cam—19 to 30 inches, laminated indurated lime-cemented
hardpan, very pale brown (10YR 8/3) in the upper %
to 3% inch, the lower part is white (10YR 8/2) when
moist; few fine and medium roots matted on the sur-
face; clear, smooth boundary.

C3cam—30 to 38 inches, two distinct white (10YR 8/2),
lime-cemented hardpan layers, very pale brown (10YR
7/3) when moist; clear, smooth boundary.

Cd4ca——38 to 48 inches, light-gray (10YR 7/2) very gravelly
loamy sand, grayish brown (10YR 5/2) when moist;
single grained; loose, 60 percent gravel and b percent
cobbles; strongly calcareous, lime coatings on coarse
fragments; very strongly alkaline (pH 9.2); clear,
wavy boundary.

C5—48 to 60 inches, very pale brown (10YR 8/3) very
cobbly loamy sand, brown (10YR 5/3) when moist;
single grained; loose, 30 percent gravel, 50 percent
cobbles and stones; strongly calcareous, lime coatings
on coarse fragments; very strongly alkaline (pH 9.2).

Depth to indurated lime-cemented hardpan ranges from
10 to 20 inches. Texture between a depth of 10 inches and
the hardpan ranges from gravelly or very gravelly loam
or fine sandy loam to cobbly or very cobbly loam or fine
sandy loam and is 35 to 80 percent cobbles and gravel.

The A horizon is 7 to 14 inches thick. It is brown, grayish
brown, dark brown, or dark grayish brown when dry and
dark brown, very dark brown, or grayish brown when moist.

The Cca horizon ranges from light gray to light reddish
brown, pale brown to pink or very pale brown when dry
and is light brownish gray to reddish brown, dark brown
or dark grayish brown, pink or very pale brown when
moist. It is 3 to 138 inches thick. The hardpan is white to
very pale brown and is 3 to 20 inches thick. Below the
hardpan the C horizon ranges from very cobbly or very
stony loam to very cobbly or very stony loamy sand that
has 50 to 80 percent coarse fragments, mainly cobbles and
stones.

BRD2—Borvant cobbly loam, 8 to 25 percent slopes,
eroded. This soil is on alluvial fans and foothills. It has
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the profile described as representative of the series
(fig. 2). Runoff is medium, and the hazard of erosion
is moderate. Stones and cobbles cover 2 to 10 percent
of the surface in a few places. There are some rills
and sheet and gully erosion. In places gullies have cut
into the hardpan.

Included with this soil in mapping are small areas
of Lodar very channery loam, 8 to 40 percent slopes;
Bagard very stony clay loam, 10 to 40 percent slopes;
and Fontreen cobbly loam, 4 to 20 percent slopes. Also
included are small areas where the hardpan is below a
depth of 20 inches, is discontinuous, or is lacking.

This soil is used as spring and fall range by sheep
and cattle and as winter range for deer. The juniper

is harvested for fenceposts and, like pinon, is also used
as firewood. The soil is a good source of road fill.
Capability unit VIIs-U nonirrigated; Upland Shallow
Hardpan (Juniper-Pinon) range site.

BSE2—Borvant-Bagard complex, 10 to 40 percent
slopes, eroded. This mapping unit is on alluvial fans
and foothills. It is about 55 percent Borvant cobbly
loam, 8 to 25 percent slopes, eroded, on southern and
western exposures and on ridges and about 35 percent
Bagard very stony clay loam, 10 to 40 percent slopes,
on the northern and eastern exposures. Included in
mapping are small areas of Sanpitch very stony loam,
8 to 40 percent slopes, and Deer Creek stony silt loam,
6 to 30 percent slopes.

Figure 2.—Borvant cobbly loam, 8 to 25 percent slopes, eroded. Depth is indicated in centimeters.
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The Borvant cobbly loam, 8 to 25 percent slopes,
eroded, has a profile that is similar to the one described
as representative of the series; but stones and cobbles
cover 10 to 25 percent of the surface, mainly on the
ridges, and in places where the vegetation is sparse
the surface layer is only 3 to 5 inches thick. Runoff is
medium, and the hazard of erosion is moderate. Sheet
erosion is active, and rills are in most areas.

Runoff is medium on the Bagard soils, and the haz-
ard of erosion is moderate. Vegetation is big sage-
brush, bluebunch wheatgrass, Indian ricegrass, bitter-
pru.jsh, cliffrose, yellowbrush, cheatgrass, and scattered
juniper.

These soils are used as spring and fall range by
sheep and cattle and as winter range by deer and elk.
Capability unit VIIs-U nonirrigated; Borvant soil in
Upland Shallow Hardpan (Juniper-Pinon) range site,
Bagard soil in Upland Stony Loam (Juniper-Pinon)
range site.

BTC—Borvant-Doyce complex, 2 to 16 percent slopes.
This mapping unit is on alluvial fans. It is about 55
percent Borvant very stony loam, 2 to 10 percent
slopes, on ridges and in strongly sloping areas; 30
percent Doyce loam, 2 to 4 percent slopes, in swales
and on lower fans; about 15 percent Donnardo very
stony loam, 4 to 16 percent slopes; and small areas
of Mountainville very stony sandy loam, 2 to 8 per-
cent slopes. Also included are small areas where the
hardpan is between depths of 20 and 40 inches.

The Borvant very stony loam, 2 to 10 percent slopes,
has a profile similar to the one described as repre-
sentative of the Borvant geries, but stones cover 10
to 25 percent of the surface and fine hardpan frag-
ments are scattered over the surface. Runoff is me-
dium, and the hazard of erosion is moderate. Runoff
on the Doyce soils is slow, and the hazard of erosion is
moderate,

This mapping unit is used as spring and fall range
by sheep and cattle and as winter range by deer. The
juniper is harvested for posts and, like the pinon, is
used for firewood. The Borvant soil is a good source of
road fill. Capability unit VIs-U nonirrigated; Borvant
soil in Upland Shallow Hardpan range site, Doyce soil
in Upland Loam range site.

BUD2—Borvant-Lodar complex, 8 to 25 percent
slopes, eroded. This mapping unit is on alluvial fans
and foothills. It is about 55 percent Borvant cobbly
loam, 8 to 25 percent slopes, eroded, mainly on the
northern and eastern exposures; about 30 percent
Lodar very channery loam, 8 to 40 percent slopes,
mainly on the southern side slopes and ridges; about
165 percent Fontreen very cobbly loam, 20 to 40 per-
cent slopes, eroded; and small areas of Atepic shaly
clay loam, 10 to 30 percent slopes, eroded.

The Borvant cobbly loam, 8 to 25 percent slopes,
eroded, has a profile similar to the one described as
representative of the series, but stones and cobbles
cover 10 to 25 percent of the surface in some places,
and limestone is below a depth of 30 inches in some
areas. Runoff is medium, and the hazard of erosion is
moderate.

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

This mapping unit is used as spring and fall range

by sheep and cattle and as winter range by deer and
elk. The juniper is harvested for posts and, like the
pinon, it is used for firewood. The Borvant soil is a
good source of road fill, except for those areas that
are moderately deep over bedrock. Capability unit
VIIs-U nonirrigated; Borvant soil in Upland Shallow
Hardpan (Juniper-Pinon) range site, Lodar soil in
Upland Shallow Loam (Juniper-Pinon) range site.

Bradshaw Series

The Bradshaw series consists of well-drained soils
that formed in colluvium derived from sandstone on
mountainsides. Bradshaw soils are most commonly
associated with Adel, Daybell, Gappmayer, and
Harkers soils. Slope is 60 to 80 percent.

Elevation ranges from 6,500 to 7,500 feet. The aver-
age annual precipitation ranges from 20 to 22 inches,
and the mean annual air temperature ranges from 40°
to 44° F. The frost-free period ranges from 80 to 100
days. Vegetation is oakbrush, serviceberry, cheat-
grass, and perennial grasses.

In a representative profile the surface layer is brown
very stony loam and cobbly fine sandy loam about 19
inches thick. The subsoil is light yellowish-brown
cobbly very fine sandy loam about 12 inches thick.
The substratum to a depth of 60 inches is brown very
cobbly fine sandy loam.

Reaction is slightly acid to mildly alkaline. Perme-
ability is moderately rapid. The available water capac-
ity is 8 to 5 inches. The water-supplying capacity is
7 to 9 inches annually. The effective root zone is 5
feet or more.

Bradshaw soils are used mainly as summer range
by deer and elk and are important as watershed.

Representative profile of Bradshaw very stony loam,
60 to 80 percent siopes, in a range area, 1,650 feet east
and 2,640 feet north of the southwest corner of sec.
10, T. 10 S., R. 3 E,, south of Crab Creek on Loafer
Mountain, Utah County:

Al11—0 to 7 inches, brown (10YR 4/3) very stony loam,
very dark brown (10YR 2/3) when moist; weak, fine
granular structure; slightly hard, friable, nonsticky and
slightly plastic; common very fine roots; few very fine
pores; stones cover 10 to 25 percent of the surface;
slightly acid (pH 6.2); clear, smooth boundary.

Al12—7 to 12 inches, brown (10YR 5/3) cobbly fine sandy
loam, dark brown (10YR 3/3) when moist; weak, fine,
granular structure; slightly hard, friable, slightly
sticky and slightly plastic; few fine, common very fine
roots; few very fine pores; 25 percent cobbles and
gravel; slightly acid (pH 6.2); clear, smooth boundary.

A13—12 to 19 inches, brown (10YR 5/3) cobbly fine sandy
loam, dark brown (10YR 3/3) when moist; moderate,
fine, subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; few fine and few
medium roots; few very fine pores; 40 percent cobbles
and gravel; slightly acid (pH 6.4); clear, wavy
boundary.

B2—19 to 81 inches, light yellowish-brown (10YR 6/4)
cobbly very fine sandy loam, dark yellowish brown
(10YR 4/4) when moist; moderate, fine, subangular
blocky structure; hard, friable, slightly sticky and
plastic; few fine roots; few very fine pores; 40 percent
cobbles, gravel, and stones; slightly acid (pH 6.5);
clear, wavy boundary.

C—31 to 60 inches, brown (10YR 5/3) very cobbly fine
sandy loam, dark brown (10YR 4/3) when moist;
massive; slightly hard, friable, slightly sticky and
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plastic; few very fine roots; few very fine pores; 56
p%r)cent cobbles, gravel, and stones; slightly acid (pH
6.2).

Depth to bedrock is about 60 inches. Texture between
depths of 10 and 40 inches is gravelly or very gravelly
]to cobbly or very cobbly very fine sandy loam or fine sandy
oam. ‘

The A horizon is 10 to 20 inches thick. It is brown or
dark grayish brown to grayish brown when dry and very
dark brown to dark brown or very dark grayish brown
when moist.

The B2 horizon is 10 to 24 inches thick. It is light
yellowish brown, brown, yellowish brown, or pale brown
when dry and dark yellowish brown, brown, or yellowish
brown when moist.

The C horizon is brown or grayish brown to light brown
or pale brown when dry and dark brown to brown when
moist.

BVG—Bradshaw very stony loam, 60 to 80 percent
slopes. This so0il is on mountainsides. Runoff is medium,
and the hazard of erosion is high.

Included with this soil in mapping are small areas
of Bezzant very stony loam, 60 to 80 percent slopes;
Daybell gravelly silt loam, 40 to 70 percent slopes;
and a soil that is at a depth of 20 to 40 inches over
sandstone bedrock. Also included are 5 to 10 percent
Rock outcrop on points and ridges.

This soil is used mainly as summer range by deer
and elk and as catchment areas for watersheds.
Capability unit VIIIe-X nonirrigated; range site not

assigned.

Cache Series

The Cache series consists of poorly drained soils
that formed in alluvium derived from shale and lime-
stone on flood plains and valley bottoms. Cache soils
are commonly associated with Abcal and Shumway
soils. Slope is 0 to 2 percent.

Elevation ranges from 5,100 to 5,600 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from
47° to b1° F. The frost-free period ranges from 115
to 130 days. Vegetation is a very sparse stand of salt-
grass and greasewood.

In a representative profile the surface layer is light-
gray silty clay loam about 2 inches thick. The sub-
stratum is white silty clay to a depth of 12 inches and
light-gray silty clay and clay to a depth of 60 inches.

The surface layer is strongly calcareous, and the
substratum is strongly calcareous and very strongly
calcareous. Permeability is slow. The available water
capacity is 1 to 8 inches. The soil is very strongly
saline above a depth of 20 inches. The high salt con-
tent reduces the amount of water available to plants.
The seasonal water table ranges between depths of
20 and 40 inches. The effective root zone is 5 feet or
more.

Cache soils are used to a very limited extent for
grazing. They are mapped only with Abcal soils.

Representative profile of Cache silty clay, in an area
of Abcal-Cache complex, in a native pasture about 3
miles southwest of Manti, 2,640 feet south and 2,310
feet west of the northeast corner of sec. 3, T. 18 S.,
R. 2 E,, Sanpete County:

Allsa—0 to % inch, light-gray (10YR 7/2) silt loam,
grayish brown (10YR 5/2) when moist; moderate, fine,

granular structure; slightly hard, friable, slightly sticky
and plastic; mainly salt crust; strongly calcareous; very
strongly alkaline (pH 9.4) ; abrupt, smooth boundary.

Al2sa—% to 2 inches, light-gray (10YR 7/2) silty “clay
loam, grayish brown (10YR 5/2) when moist; weak,
thick, platy structure that parts to moderate, fine,
granular; slightly hard, firm, slightly sticky and plastic;
common fine pores; numerous salt crystals when dry;
strongly calcareous; very strongly alkaline (pH 9.4);
abrupt, smooth boundary.

Clsa—2 to 12 inches, white (2.5Y 8/2) silty clay, light
gray (2.6Y 7/2) when moist; moderate, fine, angular
blocky structure; very hard, very firm, sticky and
plastic; few very fine pores; numerous salt crystals
when dry; very strongly calecareous; very strongly
alkaline (pH 9.4); clear, smooth boundary.

C2sa—12 to 36 inches, light-gray (10YR 7/2) silty clay,
light brownish gray (10YR 6/2) when moist; massive;
very hard, extremely firm, sticky and very nplastic;
very strongly saline; strongly calcareous; very strongly
alkaline (pH 9.4); gradual, wavy boundary.

C3-—36 to 43 inches, light-gray (10YR 7/2) silty clay, light
brownish gray (10YR 6/2) when moist; common, fine,
distinct, yellowish-brown (10YR 5/6) mottles; moder-
ately saline; strongly calcareous; strongly alkaline
(pH 8.8); gradual, wavy boundary.

C4—43 to 60 inches, light-gray (5Y 7/2) clay, olive gray
(6Y 5/2) when moist; many medium, distinct, yellowish-
brown (10YR 5/6) mottles; moderately saline; strongly
calcareous; strongly alkaline (pH 8.6).

Reaction ranges from strongly alkaline to very strongly
alkaline. Soluble salt content ranges from 2 to 5 percent
to a depth of 30 inches. Depth to mottling is between 20
and 40 inches. Texture between depths of 10 and 40 inches
is dominantly silty clay or clay.

The A horizon is 1 to 4 inches thick. It is grayish brown
to light gray when dry and is dark grayish brown to grayish
brown when moist.

The C horizon is white to grayish brown, olive gray,
light gray, or light olive gray when dry and light brownish
gray, dark grayish brown, light gray, olive gray, or light
olive gray when moist.

Calita Series

The Calita series consists of well-drained soils that
formed in alluvium derived from limestone, sandstone,
and shale on alluvial fans. Calita soils are most com-
monly associated with Birdow, Donnardo, Doyce, and
Keigley soils. Slope is 2 to 8 percent.

Elevation ranges from 5,700 to 6,200 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature is 45° to 49° F.
The frost-free period ranges from 110 to 120 days.
Vegetation is dominantly big sagebrush, rabbitbrush,
western wheatgrass, and annual weeds.

In a representative profile the surface layer is dark
grayish-brown and brown loam about 7 inches thick.
The subsoil is brown sandy clay loam about 5 inches
thick. The substratum to a depth of 60 inches is pink
sandy clay loam, loam, and clay loam. .

Calita soils are strongly calcareous, and reaction is
mildly alkaline to strongly alkaline. Permeability is
moderate. The available water capacity is 8 to 11
inches. The water-supplying capacity of nonirrigated
soils is 8 to 10 inches annually. The effective root zone
is b feet or more.

Calita soils are used for irrigated and nonirrigated
alfalfa and grass and for irrigated small grain. Small
areas are used as range.

Representative profile of Calita loam, 2 to 4 percent
slopes, 8 miles south of Fountain Green on the Foun-
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tain Green to Wales Highway and 14 mile east of the
highway, about 1,580 feet south and 477 feet east of
the northwest corner of sec. 19, T. 14 S, R. 3 E,,
Sanpete County :

A11—0 to 2 inches, dark grayish-brown (10YR 4/2) loam,
very dark brown (10YR 2/2) when moist; weak, fine,
granular structure; soft, very friable, slightly sticky
and plastic; few fine and very fine roots; few fine pores;
slightly calcareous; mildly alkaline (pH 7.4); abrupt,
smooth boundary.

A12—2 to 7 inches, brown (10YR 5/3) loam, dark brown
(10YR 3/8) when moist; weak, medium, subangular
blocky structure; slightly hard, firm, slightly sticky and
plastic; few fine and very fine roots; few fine pores;
strongly calcareous; moderately alkaline (pH 8.0);
clear, smooth boundary.

B2—7 to 12 inches, brown (7.5YR 5/3) sandy clay loam,
dark brown (7.5YR 4/3) when moist; weak, medium,
subangular blocky structure; slightly hard, firm, slightly
sticky and plastic; few fine and very fine roots; few
very fine pores; strongly calcareous; moderately alka-
line (pH 8.4); clear, smooth boundary.

Cleca—12 to 23 inches, pink (7.5YR 8/3) sandy clay loam,
light brown (7.5YR 6/3) when moist; massive; very
hard, firm, sticky and plastic; few very fine roots; few
very fine pores; strongly calcareous, lime in soft
rounded masses and veins; strongly alkaline (pH 9.0);
clear, wavy boundary.

C2ca—23 to 30 inches, pink (7.5YR 7/8) loam, light brown
(7.5YR 6/3) when moist; massive; hard, friable, slightly
sticky and slightly plastic; few very fine pores; strongly
calcareous, lime in veins; strongly alkaline (pH 9.0);
clear, wavy boundary.

C3—30 to 45 inches, pink (7.5YR 7/3) loam, brown (7.5YR
5/4) when moist; massive; very hard, friable, slightly
sticky and slightly plastic; few very fine pores; strongly
calcareous; strongly alkaline (pH 8.8); gradual, wavy
boundary.

C4—45 to 60 inches, pink (7.5YR 7/3) clay loam, brown
(7.65YR 5/4) when moist; massive; very hard, firm,
sticky and plastic; few very fine pores; strongly
calcareous; strongly alkaline (pH 9.0).

Texture between depths of 10 and 40 inches is heavy
loam, sandy clay loam, or clay loam.

The A horizon is 7 to 14 inches thick. It is dark
brown or dark grayish brown to brown or grayish brown
when dry and is very dark brown to dark brown or very
dark grayish brown when moist. Reaction is mildly alkaline
to strongly alkaline.

The B2 horizon is 3 to 9 inches thick. It is brown or
grayish brown to light brown or light yellowish brown
when dry and dark brown or very dark grayish brown to
brown or dark grayish brown when moist.

The Cca horizon is pink, reddish brown, brown, or very

ale brown when dry and light brown, reddish brown, or
Erown to pink or very pale brown when moist. Reaction is
moderately alkaline to strongly alkaline.

The C horizon is similar in color and reaction to the Cca
horizon. Below a depth of 40 inches the C horizon ranges
from clay loam to fine sandy loam.

CaB—Calita loam, 2 to 4 percent slopes. This soil is
on alluvial fans, It has the profile described as repre-
sentative of the series. Runoff is medium, and the
hazard of erosion is moderate. In small areas the con-
tent of lime exceeds 40 percent between depths of 10
and 40 inches. Gravel and cobbles are on the surface
in a few places.

Included with this soil in mapping are small areas
of Donnardo cobbly loam, 4 to 16 percent slopes, and
Doyce loam, 2 to 4 percent slopes.

This soil is used mainly for irrigated alfalfa, pasture,
and small grain and for nonirrigated small grain apd
grass. Small areas are used as range. Capability units

ITe-2 irrigated, IVe-UZ nonirrigated; Upland Loam
range site.

CaC—Calita loam, 4 to 8 percent slopes. This soil is
on a_lluv_ial fans. Runoff is medium, and the hazard of
erosion is severe.

Included with this soil in mapping are small areas
of Donnardo cobbly loam, 4 to 16 percent slopes;
Calita loam, 2 to 4 percent slopes; and Doyce loam,
4 to B percent slopes.

This soil is used for irrigated small grain, alfalfa,
and pasture, and nonirrigated small grain. It is also
used as range. Capability units IITe-2 irrigated, IVe-
UZ nonirrigated; Upland Loam range site.

Canburn Series

The Canburn series consists of poorly drained soils
that formed in alluvium derived from limestone, sand-
stone, and ghale on alluvial fans and in valley bottoms.
Canburn soils are most commonly associated with Beek,
Manila, Toehead, and Watkins Ridge soils. Slope is 0
to 2 percent.

Elevation ranges from 5,800 to 6,500 feet. The aver-

age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from 43°
to 45° F. rI‘.he frost-free period is 100 to 120 days.
Vegetation includes sedges, wiregrass, cinquefoil, and
foxtail.
) In a representative profile the surface layer is gray-
ish-brown silty clay loam about 25 inches thick. The
substratum to a depth of 60 inches is light brownish-
gray and grayish-brown clay loam.

The Canburn soils are moderately calcareous to
s_trong]y calcareous, and reaction is moderately alka-
line to strongly alkaline. Permeability is moderately
gslow. The available water capacity is 8 to 12 inches.
The seasonal water table ranges from the surface to
a depth of 50 inches. Roots penetrate to a depth of
5 feet or more.

Canburn soils are used for grass pasture and native
grass hay. Springs and seeps on these soils provide
water for livestock and irrigation. )

Representative profile of Canburn silty clay loam in
a wet meadow pasture, at the south end of the Mill-
burn bottoms, about 600 feet north and 1,700 feet
west of the southeast corner of sec. 11, T. 13 S,, R. 4
E., Sanpete County:

Al11—0 to 3 inches, grayish-brown (10YR 6/2) silty clay
loam, very dark grayish brown (10YR 3/2) when moist;
weak, fine, subangular blocky structure; hard, firm,
sticky and plastic; many very fine and fine roots; few
very fine pores; strongly calcareous; moderately alka-
line (pH 8.2) ; clear, smooth boundary.

Al12—3 to 8 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when moist;
few, medium, distinet, dark-brown (7.5YR 5/4) mottles;
moderate, fine, subangular blocky structure; hard, firm,
sticky and plastic; few fine and medium roots; few fine
and medium pores; strongly calcareous; strongly alka-
line (pH 8.6); clear, smooth boundary.

A13—8 to 16 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; common, medium, distinct, gellowish-brown
(10YR 5/5) mottles; moderate, fine, subangular blocky
structure; hard, firm, sticky and plastic; few fine and
medium roots; few fine and medium pores; strongly
calcareous; strongly alkaline (pH 8.8); gradual, smooth
boundary.
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A14—16 to 25 inches, grayish-brown (10YR 5/2) clay loam,
very dark grayish brown (10YR 8/2) when moist;
common, fine, distinct, dark-brown (7.6YR 4/4) mottles;
weak, fine, subangular blocky structure; hard, firm,
sticky and plastic; few medium and fine roots; few fine
pores; strongly calcareous; strongly alkaline (pH 8.8);
gradual, smooth boundary.

C1—2b to 45 inches, light brownish-gray (10YR 6/2) clay
loam, very dark grayish brown (10YR 3/2) when moist;
massive; hard, firm, sticky and Elastic; few fine roots;
strongly calcareous; strongly alkaline (pH 8.8); grad-
ual, smooth boundary.

C2—45 to ‘60 inches, grayish-brown (10YR 5/2) clay loam,
dark brown (10YR 38/3) when moist; massive; hard,
firm, sticky and plastic; few fine roots; strongly cal-
careous; strongly alkaline (pH 8.8).

Distinct or prominent mottles are at a depth above 20
inches. Texture between depths of 10 to 40 inches ranges
from heavy loam to clay loam.

The A horizon is 24 to 35 inches thick. It is dark grayish
brown or grayish brown to dark brown or brown when
dry and very dark brown or very dark grayish brown to
dark brown when moist.

The C horizon is brown or grayish brown to light brown-
ish gray or pale brown when dry and dark brown, very dark
grayish brown, dark grayish brown, or brown when moist.
Thin stratification of sand or sandy loam is in some places.

Cb—Canburn silty clay loam. This soil is on the
lower end of alluvial fans and on valley bottoms. Slope
is 0 to 2 percent. Runoff is slow to ponded, and the
hazard of erosion is slight. Water ponds in spring or
after heavy storms, and seeps and springs are common.

Included with this soil in mapping are small areas
of Beek silty clay loam; Toehead silt loam, 2 to 4 per-
cent slopes; and Watking Ridge silt loam, 1 to 6 per-
cent slopes.

This soil is used for grass pasture and native grass
hay. The springs and seeps provide water for live-
stock and for irrigation. Capability unit Vw-2 nonirri-
gated ; Wet Meadows range site.

Centerfield Series

The Centerfield series consists of somewhat exces-
gively drained soils that formed in alluvium derived
from shale and limestone on alluvial fans and flood
plains of streams. Centerfield soils are most commonly
associated with Dyreng, Genola, and Woodrow soils.
Slopes are typically smooth and are 0 to 5 percent.

Elevation ranges from 5,200 to 6,000 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from 45°
to 59° F. The frost-free period ranges from 110 to
130 days. Vegetation in the noncultivated areas is
dominantly big sagebrush, rabbitbrush, shadscale, and
Indian ricegrass.

In a representative profile the surface layer is pale-
brown silt loam and very pale brown silty clay loam
about 8 inches thick. The substratum is very pale
brown clay loam and gravelly clay loam to a depth of
20 inches, and pale-brown very gravelly sandy loam
and pale-brown very gravelly loamy sand to a depth
of 60 inches.

Centerfield soils are strongly calcareous to very
strongly calcareous, and reaction is moderately alka-
line to strongly alkaline. Content of gravel and cobbles
is 40 to 80 percent below a depth of 20 inches.
Permieability is moderately slow to a depth of 20 inches

and rapid below. The available water capacity is 4
to 7 inches. The water-supplying capacity of nonirri-
gated soils is 4 to 8 inches annually. The effective root
zone is b feet or more.

Centerfield soils are used for irrigated alfalfa, small
grain, and pasture, These soils are used as range and
as habitat for upland game birds. They are also a
good source of road fill.

Representative profile of Centerfield silty clay loam,
1 to 2 percent slopes, in a field 14 mile west of Center-
field, about 2,085 feet north and 1,770 feet west of the
scutheast corner of sec. 29, T. 19 S., R. 1 E., Sanpete
County :

Al11—0 to % inch, pale-brown (10YR 6/3) silt loam; dark
brown (10YR 4/3) when moist; weak, medium, platy
structure; slightly hard, firm, sticky and plastic; many
very fine vesicular pores; strongly calcareous; moder-
ately alkaline (pH 8.0); abrupt, smooth boundary.

A12—% to 38 inches, pale-brown (10YR 6/3) silt Joam,
dark brown (10YR 4/3) when moist; moderate, thick,
platy structure that parts to moderate, fine, granular;
slightly hard, firm, sticky and plastic; few very fine
roots; few very fine pores; strongly calcareous; moder-
ately alkaline (pH 8.2); clear, smooth boundary.

Al13—3 to 8 inches, very pale brown (10YR 7/3) silty
clay loam, brown (10YR 5/3) when moist; moderate,
medium, subangular blocky structure; hard, firm, sticky
and plastic; few very fine roots; few medium pores;
strongly calcareous; moderately alkaline (pH 8.3);
clear, smooth boundary.

C1—8 to 16 inches, very pale brown (10YR 7/8) clay
loam, light yellowish brown (10YR 6/4) when moist;
moderate, medium, subangular blocky structure; hard,
firm, sticky and plastic; few very fine roots; common
very fine and few medium pores; b to 10 percent gravel;
strongly calcareous; moderately alkaline (pH 8.4);
gradual, smooth boundary.

C2—16 to 20 inches, very pale brown (10YR 7/38) gravelly
clay loam, light yellowish brown (10YR 6/4) when
moist; massive; hard, firm, sticky and plastic; few
very fine roots; common very fine and fine pores; 20 to
30 percent gravel; very strongly calcareous; moder-
ately alkaline (pH 8.4); clear, smooth boundary.

C3—20 to 26 inches, very pale brown {10YR 7/3) very
gravelly sandy loam, brown (10YR 5/3) when moist;
massive; loose, very friable, slightly sticky and slightly
plastic; few very fine roots; few fine pores; 70 percent
gravel and cobbles; very strongly calcareous; moder-
ately alkaline (pH 8.3); gradual, wavy boundary.

C4—265 to 60 inches, pale-brown (10YR 6/3) very gravelly
loamy sand, dark brown (10YR 4/3) when moist; single
grained; loose; 65 percent gravel and cobbles; very
strongly calcareous; moderately alkaline (pH 8.3).

Texture between depths of 10 and 20 inches is silt loam,
clay loam, gravelly clay loam, or silty clay loam. Between
depths of about 20 and 40 inches it is gravelly or very
gravelly sandy loam or loamy sand to cobbly or very cobbly
sandy loam or loamy sand. Content of gravel and cobbles
ranges from 40 to 80 percent.

The A horizon is 6 to 10 inches thick. It is pale brown,
light brown, pink, or very pale brown when dry and dark
brown and brown to grayish brown when moist. It ranges
from silt loam to silty clay loam,

The C horizon is very pale brown, light brown, pinkish
gray, or pale brown when dry and brown to light yellowish
brown, dark brown, or light brown when moist.

CcB—Centerfield silty clay loam, 1 to 2 percent
slopes. This s0i] is on stream flood plains. It has the
profile described as representative of the series. Runoff
is slow, and the hazard of erosion is slight. In places
some gravel or cobbles are on the surface.

Included with this soil in mapping are small areas
of Wales silty clay loam, low rainfall, 0 to 2 percent
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slopes; Sigurd gravelly loam, 1 to 5 percent slopes;
and Woodrow silty clay loam, 0 to 2 percent slopes.

Most of the acreage is used for irrigated alfalfa,
small grain, and pasture. Small areas are used as
range. This soil is also a source of road fill. Capability
units ITe-2 irrigated, VIIe-S nonirrigated; Semi-desert
Loam range site.

CcC2—Centerfield silty clay loam, 2 to 5 percent
slopes, eroded. This soil is on alluvial fans. It has a
profile similar to the one described as representative
of the series, but it is moderately eroded. Runoff is
medium, and the hazard of erosion is severe. Sheet
and rill erosion are common, and there are a few
gullies.

Included with this soil in mapping are small areas
of Sanpete cobbly fine sandy loam, 5 to 10 percent
slopes, eroded, and Wales silty clay loam, low rain-
fall, 2 to 5 percent slopes.

This soil is used mainly for irrigated alfalfa and
pasture. It is also used as range and as habitat by
upland birds and small game. Capability units IITe-2
irrigated, VIIe-S nonirrigated; Semi-desert Loam
range site.

Cheadle Series

The Cheadle series consists of excessively drained
soils that are 10 to 20 inches deep over sandstone bed-
rock. These soils formed in residuum and colluvium
derived from sandstone and limestone on mountain-
sides and ridges. They are most commonly associated
with Adel, Daybell, Flygare, and Tingey soils. Slope
is 40 to 70 percent.

Elevation ranges from 8,800 to 9,300 feet. The aver-
age annual precipitation ranges from 20 to 30 inches,
which falls mostly as snow, and the mean annual air
temperature is about 40° F. The frost-free period is
70 to 90 days. Vegetation includes black sagebrush,
fringed sagewort, and perennial grasses.

In a representative profile the surface layer is very
dark grayish-brown and dark-brown very flaggy silt
loam about 9 inches thick. The substratum is brown
very. flaggy sandy loam about 10 inches thick. Sand-
stone bedrock is at a depth of about 19 inches.

Permeability is rapid. Reaction is neutral to moder-
ately alkaline. The available water capacity is 1 to 2
inches. The water-supplying capacity is 6 to 7 inches
annually. The effective root zone is limited by the
bedrock, but roots extend into bedrock fractures.
Generally a thin root mat forms on the bedrock.

Cheadle soils are used as range.

Representative profile of Cheadle very flaggy silt
loam, 40 to 70 percent slopes, in range area on Loafer
Mountain, 84, mile south of the microwave reflector
tower on the ridge, about 200 feet south and 100 feet
west of the northeast corner of sec. 833, T.9S,,R. 3 E,,
Utah County:

Al11—0 to 4 inches, very dark grayish-brown (10YR 3/2)
very flaggy silt loam, very dark brown (10YR 2/2)
when moist; weak, fine, granular structure; soft, fri-
able, nonsticky and slightly plastic; many very fine
and few fine roots; few very fine pores; 3 percent of
the surface is covered by flagstones; mildly alkaline
(pH 7.4); clear, smooth boundaryy.

Al12-—4 to 9 inches, dark-brown (10YR 4/3) very flaggy

silt loam, dark brown (10YR 3/3) when moist; massive;
soft, friable, slightly sticky and slightly plastic; many
very fine roots; few fine pores; 756 percent flagstones;
slightly calcareous, lime coatings on bottom of rock
fragments; mildly alkaline (pH 7.8); clear, smooth
boundary.

C—9 to 19 inches, brown (10YR 5/3) very flaggy sandy
loam, dark brown (10YR 3/3) when moist; massive;
soft, friable, slightly sticky and. slightly plastic; com-
mon fine roots; 80 percent angular fragments, with
unfilled spaces belween fiagstones; moderately cal-
careous, lime coatings on the bottom of flagstones;
moderately alkaline (pH 8.0); abrupt, wavy boundary.

R—19 inches, thinly bedded sandstone that has some
fractures.

Depth to bedrock is 10 to 20 inches. Texture between
a depth of 10 inches and bedrock ranges from very flaggy
silt loam to very flaggy sandy loam. Content of rock frag-
ments, which are mainly flagstones, ranges from 50 to 80
percent.

The A horizon is 6 to 9 inches thick. It is very dark gray-
ish brown, dark brown, dark grayish brown, or brown when
dry and very dark brown to dark brown or very dark
grayish brown when moist. The A horizon is noncal-
careous to slightly calcareous.

The C horizon is 4 to 11 inches thick. It is brown or
dark grayish brown to grayish brown when dry and dark
brown or very dark grayish grown when moist, The C
horizon is slightly calcareous to moderately calcareous,
and lime coats the bottom of the flagstones.

CDG—Cheadle very flaggy silt loam, 40 to 70 percent
§lopes: This soil is on mountainsides and ridges. Runoft
is rapid, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Rock land; Adel silt loam, 40 to 80 percent slopes;
and Daybell gravelly silt loam, 40 to 70 percent slopes.

This soil is used as summer range by sheep anfi
cattle and as habitat by wildlife. Capability unit
VIIs-M nonirrigated; Mountain Shallow Loam range
site.

Chipman Series

The Chipman series consists of poorly drained soils
that formed in alluvium derived from limestone, sand-
stone, and shale on valley bottoms. Chipman soils are
most commonly associated with Keigley, Poganeab
variant, and Birdow soils. Slope is 0 to 2 percent.

Elevation ranges from 5,500 to 6,000 feet. The
average annual precipitation ranges from 12 to 14
inches, and the mean annual air temperature is about
49° F. The frost-free period is 100 to 120 days.
Vegetation is wiregrass, sedges, redtop grass, and
white Dutch clover.

In a representative profile the surface layer is gray-
ish-brown and dark-gray silty clay loam about 12
inches thick. The substratum is light-gray silty clay
loam to a depth of 26 inches and pinkish-gray silty
clay loam to a depth of 60 inches.

Chipman soils are strongly calecareous, and reaction
is moderately alkaline to strongly alkaline. Permea-
bility is moderately slow. The available water capacity
is 8 to 12 inches. The effective root zone is 5 feet or
more. The seasonal water table fluctuates between
depths of 10 and 30 inches.

Chipman soils are used for grass pasture and native
grass hay.

Representative profile of Chipman silty clay loam,
in a pasture area, about 11% miles west and 14 mile
north of Moroni, about 2,145 feet north and 2,145
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feet west of the southeast corner of sec. 8, T. 15 S,,
R. 3 E., Sanpete County:

Al—0 to 4 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when moist;
weak, medium, granular structure; very hard, firm,
sticky and plastic; common fine roots; common fine and
very fine pores; strongly calcareous; moderately alka-
line (pH 8.4); clear, smooth boundary.

A12—4 to 12 inches, dark-gray (10YR 4/1) silty clay loam,
very dark gray (10YR 3/1) when moist; few, fine,
distinct, strong-brown (7.5YR 5/8) mottles; weak,
medium, subangular blocky structure; very hard, firm,
sticky and plastic; many fine and very fine roots;
common fine and very fine pores; strongly calcareous;
moderately alkaline (pH 8.4); clear, smooth boundary.

Clca—12 to 18 inches, light-gray (10YR 6/1) silty clay
loam, gray (10YR 5/1) when moist; many, fine, dis-
tinct, strong-brown (7.5YR 5/8) mottles; massive, very
hard, firm, sticky and Flastic; common fine roots;
common fine pores; strongly calcareous, lime in nodules;
moderately alkaline (pH 8.2); clear, smooth boundary.

C2ca—18 to 26 inches, light-gray (10YR 7/2) silty clay
loam, light brownish gray (10YR 6/2) when moist;
common, fine, distinct, strong-brown (10YR §5/8)
mottles; massive; very hard, firm, sticky and plastic;
few fine roots; common fine pores; strongly calcareous,
lime in nodules; moderately alkaline (pH 8.2); clear,
smooth boundary.

C3—26 to 44 inches, pinkish-gray (7.5YR 6/2) silty clay
loam, brown (7.5YR 6/2) when moist; massive; very
hard, firm, sticky and plastic; no roots; few very fine
pores; strongly calcareous; moderately alkaline (pH
8.2); clear, smooth boundary.

C4—44 to 60 inches, pinkish-gray (7.5YR 6/2) silty clay
loam; brown (7.5YR 5/2) when moist; massive; very
hard, firm, sticky and plastic; no roots; strongly cal-
careous; moderately alkaline (pH 8.2).

The soil is more than 60 inches deep. There are distinct
or prominent mottles or soil colors of gray, dark gray, or
very dark gray above a depth of 20 inches. Between
depths of 10 and 40 inches texture averages silty clay loam
or clay loam, but thin layers of clay to fine sandy loam
oceur,

The A horizon is 7 to 16 inches thick. It is grayish
brown, dark gray, or dark grayish brown to gray when dry
and very dark grayish brown, black, or very dark brown
to very dark gray when moist.

The Cca horizon is light gray or gray to pinkish gray or
light brownish gray when dry and very dark gray or very
dark grayish brown to gray, grayish brown, or light
brownish gray when moist. The Cca horizon is 12 to 28
inches thick. The content of lime ranges from 30 to 50
percent but averages less than 40 percent.

The C horizon is pinkish gray, gray, pale brown, light
gray, pink, or very pale brown when dry and brown,
dark gray, dark grayish brown, gray, or grayish brown
when moist. Below depths of 40 inches it ranges from
gilt loam to silty clay loam, and content of lime ranges
from 20 to 40 percent.

Ch—Chipman silty clay loam. This so0il is on valley
bottoms. It has the profile described as representative
of the series. Slope is 0 to 2 percent. Runoff is slow,
and the hazard of erosion is slight, Water ponds in
spring or after heavy storms in some areas, and there
are springs and seeps.

Included with this soil in mapping are small areas
of Beek silty clay loam; Poganeab silt loam, high lime
variant; Poganeab silt loam; and a very poorly drained
soil around the seep or spring areas. West of Manti’s
River Road in a small valley about 100 acres of a very
dark gray clay soil is included. It is used for pasture.

This Chipman soil is used for grass pasture and for
native grass hay. The springs and seeps on this soil
provide water for livestock in summer and winter and

for irrigation. Capability unit Vw-2 nonirrigated ; Wet
Meadows range site.

Cm—Chipman complex. This mapping unit is on the
valley bottoms. It is about 55 percent Chipman silty
clay loam that is usually in the lower areas: about 35
percent Poganeab silt loam, high lime variant, in the
higher areas; small areas of Beek silty clay loam; and
small areas of Birdow very fine sandy loam, 2 to 4
percent slopes.

Runoft is slow on both Chipman and Poganeab soils,
and the hazard of erosion is slight on Chipman soils
and none to slight on Poganeab soils.

This unit is used for grass pasture and for native
grass hay. Capability unit Vw-2 nonirrigated; Wet
Meadows range site.

Clegg Series

The Clegg series consists of well-drained soils that
formed in alluvium derived from limestone, sandstone,
and shale in small valleys and on alluvial fans, Clegg
soils are most commonly associated with Ant Flat,
Deer Creek, Lizzant, and Mower soils. Slope is 3 to
10 percent.

Elevation ranges from 6,500 to 7,500 feet. The aver-
age annual precipitation ranges from 14 to 16 inches,
and the mean annual air temperature ranges from
40° to 45° F. The frost-free period is 90 to 100 days.
Vegetation is mainly big sagebrush, scattered juniper,
oakbrush, snowberry, and perennial grasses.

In a representative profile the surface layer is dark
grayish-brown loam and silt loam about 8 inches thick.
The subsoil extends to a depth of about 34 inches. The
upper 21 inches is brown clay loam. The lower 5 inches
is pale-brown clay loam. The substratum is pale-brown,
calcareous clay loam to a depth of 60 inches.

The surface layer and subsoil are noncalcareous to
moderately calcareous, and reaction is neutral to moder-
ately alkaline. Permeability is moderately slow. The
available water capacity is 8 to 11 inches. The water-
supplying capacity is 10 to 12 inches annually. The
effective root zone is about 5 feet.

Clegg soils are used as summer range by sheep,
cattle, deer, and elk.

Representative profile of Clegg loam, 3 to 10 per-
cent slopes, in a range area on the Gunnison Plateau,
about 2,475 feet east and 250 feet north of the south-
west corner of sec. 27, T. 17 S,, R. 1 E,, Sanpete County:

Al11—0 to 8 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) when moist; weak,
thin, platy structure; soft, friable, nonsticky and plas-
tic; common very fine roots; few very fine pores;
moderately calcareous; neutral (pH 7.2); abrupt,
smooth boundary.

A12—3 to 8 inches, dark grayish-brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) when moist;
weak, coarse, subangular blocky structure; slightly
hard, friable, slightly sticky and plastic; common very
fine and few fine roots; few very fine pores; neutral
(pH 7.0); clear, smooth boundary.

B21t—8 to 22 inches, brown (10YR 5/3) clay loam, very
dark grayish brown (10YR 3/2) when moist; strong,
medium, angular blocky structure; very hard, very
firm, sticky and plastic; few very fine and few fine
roots; few very fine discontinuous pores; moderate,
continuous clay films on faces of peds; few krotovinas;
neutral (pH 6.8); gradual, wavy boundary.
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B22t—22 to 29 inches, brown (7.5YR 5/3) clay loam, dark
brown (7.5YR 3/2) when moist; weak, medium, pris-
matic structure parting to strong, fine, angular blocky;
very hard, very firm, sticky and plastic; few very fine
roots; few very fine pores; thin continuous clay films
on faces of peds; moderately calcareous, lime is dis-
seminated; moderately alkaline (pH 8.0); gradual, wavy
boundary.

B3ca—29 to 34 inches, pale-brown (10YR 6/3) clay loam,
dark brown (10YR 8/3) when moist; strong, fine,
angular blocky structure; very hard, sticky and plastic;
few very fine roots; few very fine pores; moderately
calcareous, lime in fine veins and small soft rounded
masses; moderately alkaline (pH 8.0); clear, smooth
boundary.

Cca—34 to 60 inches, very pale brown (10YR 7/3) light clay
loam, brown (10YR 5/3) when moist; massive; hard,
firm, sticky and plastic; few very fine roots; few very
fine pores; strongly calcareous, lime in thick veins
gr(l)(; soft rounded masses; moderately alkaline (pH

The soil is more than 60 inches deep.

The A horizon is 8 to 11 inches thick. It is dark grayish
brown, dark brown, or very dark grayish brown when drK
and very dark grayish brown or very dark brown to dar
brown when moist.

The B2t horizon is brown or dark grayish brown to
pale brown or light brownish gray when dry and dark
brown to very dark grayish brown to very dark brown
when moist. It ranges from heavy loam to clay loam and
is 14 to 25 inches thick. Color above a depth of 20 inches
is dark grayish brown, brown, or grayish brown when dry
and very dark brown, dark brown, or very dark grayish
brown when moist. L

The Ceca horizon is very pale brown, pale brown, pinkish
white, or pink to light gray when dry and brown or grayish
brown to pink or very pale brown when moist. Reaction is
mildly alkaline to moderately alkaline. The 'Cca horizon
ranges from loam to clay loam and contains 0 to 25
percent gravel and cobbles.

CNC—Clegg loam, 3 to 10 percent slopes. This soil
is on alluvial fans and bottoms of small mountain
valleys. It has the profile described as representative
of the series. This soil frequently receives runoff from
the steep mountainsides surrounding it, and rllls and
occasional gullies are caused by the concentration of
this runoff. The water is ponded in a few places. Runoff
is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Deer Creek stony silt loam, high rainfall, 6 to 25
percent slopes; and Mower clay loam, 5 to 30 percent
slopes.

This soil is used as summer range by sheep and
cattle and by deer and elk in all seasons. A few small
areas are used for nonirrigated alfalfa and grass.
Capability unit IIle-M nonirrigated; Mountain Loam
range site.

Collard Series

The Collard series consists of excessively drained
soils that formed in alluvium derived from sandstone
and quartzite on alluvial fans. Collard soils are com-
monly associated with Birdow, Calita, Deer Creek, and
Snake Hollow soils. Slope is 4 to 20 percent.

Elevation ranges from 5,600 to 6,100 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from
45° to 47° F. The frost-free period is 110 to 120 days.
Vegetation is big sagebrush, yellowbrush, scattered
juniper, and annual weeds.

In a representative profile the surface layer is brown
gravelly sandy loam about 6 inches thick. The subsoil
is about 19 inches thick. The upper 5 inches is brown
gravelly sandy loam. The next 9 inches is brown very
gravelly light sandy clay loam. The lower 5 inches is
brown very cobbly loamy sand. The substratum to a
depth of about 60 inches is light-brown very cobbly
loamy sand.

Collard soils are noncalcareous, and reaction is
slightly acid to mildly alkaline. Permeability is rapid.
The available water capacity is 2 to 4 inches. The
water-supplying capacity of nonirrigated soils is about
6 inches annually. The effective root zone is 5 feet or
more.

Collard soils are used mainly as range. Some small
areas are used for irrigated alfalfa and pasture. These
soils are a good source of road fill.

Representative profile of Collard gravelly sandy
loam, 4 to 8 percent slopes, in a range area, 14 mile
north of Freedom on the west side of the Maple
Canyon road, about 2,700 feet west and 480 feet north
of the southeast corner of sec. 36, T. 14 S,, R. 2 E,,
Sanpete County:

A11--0 to 2 inches, brown (7.5YR 5/8) gravelly sandy loam,
dark brown (7.5YR 3/2) when moist; weak, medium,
platy structure parting to weak, medium, granular;
slightly hard, very friable, nonsticky and slightly
plastic; few very fine roots; few very fine and fine
pores; 20 percent gravel, mainly a surface mantle;
neutral (pH 6.6); abrupt, smooth boundary.

Al12—2 to 6 inches, brown (7.6YR 5/8) gravelly sandy
loam, dark brown (7.6YR 3/2) when moist; weak, fine,
subangular blocky structure; slightly hard, very fri-
able, nonsticky and slightly plastic; few very fine and
fine roots; few fine and very fine pores; 20 percent
gravel; neutral (pH 6.8); clear, smooth boundary.

B1—6 to 11 inches, brown (7.6YR 5/3) gravelly sandy loam,
dark brown (7.5YR 8/3) when moist; weak, medium,
subangular blocky structure; slightly hard, friable,
nonsticky and slightly plastic; few very fine roots;
few coarse, medium, and fine pores; 35 percent gravel
and cobbles; neutral (pH 6.8); clear, smooth boundarfr.

B2t—11 to 20 inches, brown (7.5YR 5/4) very gravelly
light sandy clay loam, dark brown (7.5YR 3/3) when
moist; moderate, fine, subangular blocky structure;
hard, friable, slightly sticky and plastic; few fine and
very fine roots; few fine and very fine pores; few thin
clay films on faces of peds; 50 percent gravel and
cobbles; neutral (pH 6.8); gradual, smooth boundary.

B3—20 to 25 inches, brown (7.5YR 5/4) very cobbly loamy
sand, dark brown (7.5YR 4/4) when moist; single
grained; loose, few fine and very fine roots; few
medium pores; 60 percent gravel and cobbles; slightly
acid (pH 6.4); gradual, wavy boundary.

C1—25 to 42 inches, light-brown (7.5YR 6/4) very cobbly
loamy sand, brown (7.5YR 4/3) when moist; single
grained; loose; few fine and very fine roots; 75 per-
cent gravel and cobbles; neutral (pH 6.6); gradual,
irregular boundary.

C2—42 to 60 inches, light-brown (7T.5YR 6/4) very cobbly
loamy sand, brown (7.5YR 4/3) when moist; single
grained; loose; few medium, fine, and verv fine roots;
75 percent gravel and cobbles; neutral (pH 6.6).

The soil is more than 60 inches deep.

The A horizon is 6 to 9 inches thick. It is brown or dark
grayish brown to dark brown or grayish brown when dry
and dark brown to very dark brown or very dark grayish
brown when moist. It ranges from gravelly fine sandy loam
to gravelly sandy loam and contains 20 to 35 percent
gravel, cobbles, or stones.

The B2t horizon is brown or grayish brown to light
brown, pale brown, or light 1irellowish brown when dry and
dark brown or brown to dark yellowish brown when moist,
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It ranges from gravelly sandy loam, very cobbly heavy
sandy loam, or gravelly sandy clay loam to very cobbly
sandy clay loam. Content of rock fragments ranges from
35 to 70 percent.

The C horizon is light brown, reddish brown, brown,
yellowish brown, light reddish brown, or light yellowish
brown when dry and brown, dark brown, dark grayish
brown, grayish brown, yellowish brown, or dark yellowish
brown when moist. The C horizon ranges from very
gravelly or very cobbly sandy loam to very cobbly loamy
sand. Content of coarse fragments ranges from 50 to 80
percent.

CoC—Collard gravelly sandy loam, 4 to 8 percent
slopes. This soil is on alluvial fans (fig. 3). It has the

Figure 3.—Collard gravelly sandy loam, 4 to 8 percent slopes.
Depth is marked in feet.

profile described as representative of the series. Runoff
is medium, and the hazard of erosion is slight. In
places about 2 percent of the surface is covered by
cobbles and stones.

Included with this soil in mapping are small areas
of Collard stony sandy loam, 4 to 20 percent slopes;
Snake Hollow gravelly fine sandy loam, 2 to 4 percent
slopes; and Deer Creek stony silt loam, 6 to 30 per-
cent slopes.

This soil is used mainly as range. Small areas are
used for irrigated alfalfa and pasture. This soil is a
good source of road fill. Capability units IVs-24 irri-
gated, VIs-U nonirrigated; Upland Stony Loam range
site.

CRD—Collard stony sandy loam, 4 to 20 percent
slopes. This soil is on alluvial fans. It has a profile
similar to the one described as representative of the
series, but stones cover 2 to 10 percent of the surface.
About 10 percent of the area mapped, mainly on the
ridges, has 10 to 25 percent of the surface covered by
stones and cobbles. Runoff is medium, and the hazard
of erosion is moderate.

Included with this soil in mapping are small areas
of Collard gravelly sandy loam, 4 to 8 percent slopes;
Snake Hollow gravelly fine sandy loam, 2 to 4 percent
s]Iopes; and Deer Creek stony silt loam, 6 to 30 percent
slopes.

This soil is used as spring and fall range by sheep
and cattle and as winter range by deer. It is a good
source of road fill. Capability unit VIs-U nonirrigated;
Upland Stony Loam (Juniper-Pinon) range site.

Crestline Series

The Crestline series consists of well-drained soils
that formed in alluvium derived from sandstone, ba-
salt, and laterite on alluvial fans and flood plains.
Crestline soils are most commonly associated with
Arapien, Genola, Sanpete, and Woodrow soils. Slopes
are typically smooth and are 2 to 5 percent.

Elevation ranges from 5,200 to 5,600 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from
45° to 49° F. The frost-free period is 110 to 130 days.
Vegetation in the noncultivated areas is dominantly
big sagebrush, black sagebrush, cheatgrass, and an-
nual weeds.

In a representative profile the surface layer is light
brownish-gray sandy loam about 3 inches thick. The
subsoil is about 16 inches thick. It is light brownish-
gray heavy loam in the upper part and pale-brown
sandy clay loam in the lower part. The substratum is
pale-brown sandy loam to a depth of about 27 inches
and light-gray loamy sand to a depth of 60 inches.

Crestline soils are slightly calecareous to moderately
calcareous, and reaction is strongly alkaline through-
out. Permeability is moderately rapid. The available
water capacity is 5 to 714 inches. The water-supplying
capacity of nonirrigated soils is 5 to 8 inches annually.
The effective root zone is 5 feet or more.

Crestline soils are used as range.

Representative profile of Crestline fine sandy loam,
2 to 5 percent slopes, in a range area north of Fayette
near the Sanpete-Juab County line, 1 mile west of
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Highway U-28, about 2,013 feet west, 122 feet south
of the northeast corner of sec. 5, T. 17 S.,, R. 1 W,,
Sanpete County:

A1—0 to 3 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) when moist;
moderate, fine, granular structure; slightly hard, firm,
sticky and plastic; common fine roots; slightly cal-
careous; strongly alkaline (pH 8.6); clear, smooth
boundary.

B21—3 to 11 inches, light brownish-gray (10YR 6/2) heavy
loam, dark grayish brown (10YR 4/2) when moist;
weak, fine, subangular blocky structure; hard, firm,
sticky and plastic; common fine and few medium roots;
slightly caleareous; strongly alkaline (pH 8.6); gradual,
smooth boundary.

B22—11 to 19 inches, pale-brown (10YR 6/3) sandy clay
loam, dark grayish brown (10YR 4/2) when moist; weak,
fine, subangular blocky structure parting to moderate,
fine, granular; hard, firm, sticky and very plastic; few
fine roots; moderately calcareous; strongly alkaline
{(pH 8.7); gradual, smooth boundary.

C1-—19 to 27 inches, pale-brown (10YR 6/3) sandy loam,
dark grayish brown (10YR 4/2) when moist; massive;
hard, friable, sticky and slightly plastic; few fine roots;
moderately calcareous; strongly alkaline (pH 8.9);
gradual, smooth boundary.

C2—27 to 42 inches, light-gray (10YR 7/2) loamy sand,
light brownish gray (10YR 6/2) when moist; massive;
loose, friable, nonsticky and nonplastic; few fine roots;
moderately calcareous; strongly alkaline (pH 9.0);
gradual, smooth boundary.

C3—42 to 62 inches, light-gray (10YR 7/2) loamy sand,
grayish brown (10YR 5/2) when moist; single grained;
goos)se; moderately caleareous; strongly alkaline (pH
.0).

Coarse fragments, mainly gravel, make up as much as 30
percent of the soil, but average about 20 percent.

The A horizon is 8 to 5 inches thick. It is light brownish
gray to grayish brown when dry and dark grayish brown
when moist.

The B2 horizon is light brownish gray, grayish brown,
or pale brown when dry and dark grayish brown when
moist. It is heavy loam or sandy clay loam 11 to 16 inches
thick.

The C horizon is pale brown, light brown, pink, or light
gray or very pale brown when dry and brown, light
brownish gray, dark grayish brown, or grayish brown when
moist. The C horizon ranges from fine sandy loam or
gravelly fine sandy loam to loamy sand or gravelly loamy
sand. At depths below 40 inches gravel content ranges to
as much as 35 percent but averages about 20 percent.

CsC—Crestline fine sandy loam, 2 to 5 percent slopes.
This soil is on alluvial fans and flood plains. Runoff is

medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Arapien fine sandy loam, 2 to 5 percent slopes, eroded,
and Genola loam, 2 to 5 percent slopes, eroded.

Successful crested wheatgrass seedings have been
made on this soil during years of above-average pre-
cipitation.

This soil is used as spring and fall range mainly by
sheep. Capability unit VIe-S nonirrigated ; Semi-desert
Loam range site.

Cryoborolls

CU—Cryoborolls consist of recent colluvial soil
material, rock fragments, and gravel or cobbles. The
landscape is typically hummocky with small hills and
pockets. The surface layer has been darkened by
organic matter, but little other soil development has
taken place. Slopes range from 10 to 70 percent. These

soils are well drained. They are commonly associated
with Daybell, Cheadle, Pritchett, and Skylick soils.
Elevation ranges from 7,000 to 9,000 feet. The aver-
age annual precipitation ranges from 16 to 25 inches,
and the mean annual air temperature ranges from
40° to 45° F. The frost-free period is 80 to 90 days.
Vegetation is scattered aspen, snowberry, oakbrush,
and perennial grasses. Capability unit VIIe-H nonirri-
gated ; High Mountain Stony Loam (Aspen) range site.

Daybell Series

The Daybell series consists of somewhat excessively
drained soils that formed in colluvium derived from
sandstone on mountainsides. Daybell soils are com-
monly associated with Adel, Bradshaw, Cheadle, and
Flygare soils. Slope is 40 to 70 percent.

Elevation ranges from 7,000 to 9,000 feet. The aver-
age annual precipitation ranges from 20 to 30 inches,
and the mean annual air temperature ranges from 40°
43° F. The frost-free period is 80 to 90 days. Vegeta-
tion is aspen, mountain brome, ninebark, peavine, and
snowberry.

In a representative profile the surface layer is very
dark grayish-brown and dark grayish-brown gravelly
silt loam about 22 inches thick. The substratum to a
depth of 60 inches is pale-brown and light yellowish-
brown very gravelly very fine sandy loam and fine
sandy loam.

Reaction is medium acid to neutral. Permeability
is rapid. The available water capacity is 3 to 6 inches,
The water-supplying capacity is 11 to 13 inches an-
nually. The effective root zone is 5 feet or more.

Daybell soils are used as summer range by sheep,
cattle, deer, and elk. They are also used as woodland.
These soils are a good source of road fill.

Representative profile of Daybell gravelly silt loam,
40 to 70 percent slopes, in a range woodland area,
about 114 miles below the microwave relay tower on
the jeep road between the Dream mine and the tower,
about 500 feet south and 500 feet east of the north-
west corner of sec. 22, T. 9 8., R. 8 E,, Utah County:

A11—0 to 6 inches, very dark grayish-brown (10YR 3/2)
gravelly silt loam, very dark brown (10YR 2/2) when
moist; weak, fine, granular structure; soft, friable,
nonsticky and slightly plastic; many very fine, few
medium roots; 20 percent gravel; slightly acid (pH
6.6); gradual, smooth boundary.

A12—6 to 15 inches, very dark grayish-brown (10YR 3/2)
gravelly silt loam, very dark brown (10YR 2/2) when
moist; weak, medium, subangular blocky structure
parting to weak, fine, granular; soft, friable, non-
sticky and slightly plastic; many very fine, few fine
and medium roots; common fine interstitial pores; 80
percent gravel; slightly acid (pH 6.4); clear, smooth
boundary.

A13—15 to 22 inches, dark gra{ish-brown (10YR 4/2)
gravelly silt loam, very dark brown (10YR 2/2) when
moist; weak, fine, subangular blocky structure; slightly
hard, friable, slightly sticky and plastic; many very
fine, few fine and medium roots; common fine pores;
40 percent angular gravel; slightly acid (pH 6.3);
clear, wavy boundary.

C1—22 to 34 inches, pale-brown (10YR 6/3) very gravelly
very fine sandy loam, dark brown (10YR 4/3) when
moist; massive; soft, friable, slightly sticky and plas-
tic; few medium roots; interstices not filled; 40 percent
gravel, 30 percent cobbles, and 10 percent stones;
medium acid (pH 6.0); gradual, smooth boundary.
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C2—34 to 43 inches, light yellowish-brown (10YR 6/4) very
gravelly very fine sandy loam; dark brown (10YR 4/3)
when moist; massive; soft, friable, slightly sticky and
slightly plastic; few medium, large, and fine roots;
interstices not filled; few thin clay films on coarse
fragments; 85 percent gravel, 26 percent cobbles, and
10 percent stones; medium acid (pH 6.0); gradual,
smooth boundary.

C3—43 to 60 inches, pale-brown (10YR 6/3) very gravelly
fine sandy loam, dark brown (10YR 3/3) when moist;
massive; soft, very friable, nonsticky and slightly
plastic; 36 percent gravel, 35 percent cobbles, 10 per-
cent stones; medium acid (pH 6.0).

The soil is 60 inches or more deep. Between depths of 10
and 40 inches, it ranges from gravelly or cobbly silt loam,
very fine sandy loam, or fine sandy loam to very gravelly
or very cobbly silt loam, very fine sandy loam, or fine sandy
loam. Content of rock fragments ranges from 30 to 80
percent.

The A horizon is 16 to 24 inches thick. It is very dark
grayish brown, dark grayish brown, or dark brown to
brown or grayish brown when dry and very dark brown or
dark brown to very dark grafrish brown when moist. The A
horizon ranges from gravelly very fine sandy loam to
gravelly silt loam, and content of gravel and cobbles is
20 to 50 percent.

The C horizon is light brown, pale brown, or light
yellowish brown to pink or very pale brown when dry and
dark brown or dark grayish brown to brown or yellowish
brown when moist. Content of stones typically increases
below a depth of 40 inches.

DAG—Daybell gravelly silt loam, 40 to 70 percent
slopes. This soil is on northern exposures of mountain-
sides. It has the profile described as representative of
the series (fig. 4). Runoff is medium, and the hazard
of erosion is moderate. In places stones cover about 2
percent of the surface. )

Included with this soil in mapping are small areas
of Daybell soil, 70 to 80 percent slopes; Bradshaw
very stony loam, 60 to 80 percent slopes; and .Flygare
gravelly silt loam, 50 to 80 percent slopes. Also included

are areas of Rock outcrop.

This soil is used as summer range by sheep, cattle,
deer, and elk. Although it is very steep, it is a good
gource of road fill. This soil is well suited to aspen
woodland, and has a site index of about 76 for aspen.
The average annual production is about 35 cubic feet
of cordwood or 64 board feet of sawtimber per acre.
Windthrow hazard is slight; plant competition and
seedling mortality are moderate; equipment restric-
tion is severe. Capability unit VIIe-H nonirrigated;
High Mountain Stony Loam (Aspen) range site.

DBG—~Daybell-Flygare association, very steep. This
mapping unit is on the northern exposures of moun-
tainsides. It is about 556 percent Daybell gravelly silt
loam, 40 to 70 percent slopes, on the broad side slopes
and about 30 percent Flygare gravelly silt loam, 50
to 80 percent slopes, in the small canyons, swales, and
pockets. The rest is small areas of Cheadle very flaggy
silt loam, 40 to 70 percent slopes; small areas that
have 2 to 10 percent of the surface covered by stones;
small areas of a soil that has a thick bleached sub-
surface layer; and about 5 percent Rock outcrop.

Runoff is medium on the Daybell soils, and the
hazard of erosion is moderate. Runoff is slow on the
Flygare soils, and the hazard of erosion is moderate.

The Daybell soil is used as summer range mainly
by deer and elk. The Flygare soil is used for wood-
land of fir and spruce.

s

Figure 4.—Daybell gravelly silt loam, 40 to 70 percent slopes.
Depth is marked in feet.

Vegetation on the Daybell gravelly silt loam is
aspen, mountain brome, ninebark, western coneflower,
peavine, and snowberry. This soil has a site index of
about 76 for aspen. The average annual production is
about 85 cubic feet of cordwood or 64 board feet of
sawtimber per acre. Windthrow hazard is slight; plant
competition and seedling mortality are moderate;
equipment restriction is severe,
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Vegetation on the Flygare gravelly silt loam is
chiefly alpine fir and Engelmann spruce. The site index
for Engelmann spruce is about 47 and for alpine fir
is about 65. The average annual production is about
90 board feet of sawtimber per acre for both species.
Windthrow hazard, plant competition, and seedling
mortality are slight; equipment restriction is severe.

Daybell soil in capability unit VIle-H nonirrigated,
High Mountain Stony Loam (Aspen) range site; Fly-
gare soil in capability unit VIIs-HC nonirrigated, range
site not assigned.

Deer Creek Series

The Deer Creek series consists of well-drained soils
that formed in alluvium and colluvium derived from
sandstone, limestone, quartzite, and mixed igneous
rocks on mountainsides. Deer Creek soils are commonly
associated with Ant Flat, Fontreen, Lizzant, Manila,
and Mower soils. Slope is 6 to 40 percent.

Elevation ranges from 6,500 to 7,500 feet. The aver-
age annual precipitation ranges from 14 to 20 inches,
and the mean annual air temperature ranges from 40°
to 45° F. The frost-free period is 80 to 100 days. Vege-
tation is big sagebrush, oakbrush, perennial grasses,
and snowberry.

In a representative profile the surface layer is about
10 inches thick. It is dark-brown stony silt loam in
the upper 2 inches and very dark grayish-brown and
dark grayish-brown silt loam and silty clay loam below.
The subsoil is about 24 inches thick. It is brown stony
and cobbly clay in the upper 18 inches and light
yellowish-brown cobby clay loam in the lower 6 inches.
The substratum is very pale brown cobbly clay loam
and cobbly silty clay loam to a depth of 60 inches or
more,

The subsoil is noncalcareous, and the substratum is
very strongly calcareous and strongly calcareous. Reac-
is slightly acid to neutral in the surface layer, neutral
to mildly alkaline in the subsoil, and mildly alkaline
to strongly alkaline in the substratum. Permeability
is slow. The available water capacity is 6 to 9 inches.
The water-supplying capacity is 10 to 14 inches an-
nually. The effective root zone is about 5 feet.

Deer Creek soils are used as range by cattle and
sheep in summer and fall and by deer and elk in winter.

Representative profile of Deer Creek stony silt
loam, high rainfall, 25 to 40 percent slopes, in a range
area, at the mouth of Pleasant Creek Canyon along
the road to the television tower, 2,500 feet east and
1,650 feet north of the southwest corner of sec. 5,
T. 15 S, R. 5 E., Sanpete County:

A11—0 to 2 inches, dark-brown (10YR 3/3) stony silt loam,
very dark brown (10YR 2/2) when moist; moderate,
fine, granular structure; slightly hard, friable, slightly
sticky and plastic; many very fine roots; few very fine
pores; slightly acid (pH 6.5); abrupt, smooth boundary.

A12—2 to 7 inches, very dark grayish-brown (10YR 3/2)
heavy silt loam, very dark brown (10YR 2/2) when
moist; moderate, medium, granular structure; slightly
hard, friable, slightly sticky and plastic; many very
fine, few fine ‘and coarse roots; few fine pores; neutral
(pH 6.6); clear, smooth boundary.

A13—7 to 10 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark brown (10YR 2/2) when moist;
moderate, medium, subangular blocky structure; hard,

firm, sticky and plastic; few very fine and common
fine roots; few fine pores; slightly acid (pH 6.4);
abrupt, wavy boundary.

B21t—10 to 19 inches, brown (7.5YR 5/4) stony clay, dark
brown (7.5YR 4/4) when moist; strong, medium, angu-
lar blocky structure; extremely hard, very firm, very
sticky and very plastic; few coarse, few fine and very
fine roots; few very fine pores; common moderately
thick clay films; 20 percent stones; neutral (pH 7.3);
diffused, smooth boundary.

B22t—19 to 28 inches, brown (7.5YR 5/4) cobbly clay,
dark brown (7.5YR 4/4) when moist; weak, coarse,
prismatic structure parting to strong, medium, angular
blocky; extremely hard, very fine, very sticky and very
plastic; few fine, medium, and coarse roots; few fine
pores; common moderately thick clay films; 20 percent
cobbles and stones; mildly alkaline (pH 7.6); abrupt,
smooth boundary.

B3ca—28 to 34 inches, light yellowish-brown (10YR 6/4)
cobbly clay loam, brown (7.5YR 5/4) when moist;
moderate, medium, angular blocky structure; very hard,
very firm, sticky and plastic; few medium and coarse
roots; few fine pores; 20 percent cobbles and stones;
strongly calcareous, lime in fine soft rounded masses;
strongly alkaline (pH 8.6); gradual, smooth boundary.

Clca—34 to 50 inches, very pale brown (10YR 7/3) cobbly
clay loam, brown (10YR 5/3) when moist; massive;
very hard, very firm, sticky and plastic; few coarse
medium and fine roots; few very fine and fine pores;
20 percent cobbles and stones, some saprolitic lime-
stone; very strongly calcareous, lime in soft rounded
masses; strongly alkaline (pH 8.8); gradual, wavy
boundary.

C2—50 to 60 inches, very pale brown (10YR 7/3) cobbly
silty clay loam, brown (10YR 5/3) when moist; mas-
sive; hard, firm, sticky and plastic; few very fine and
fine roots; few very fine pores; 20 percent cobbles and
stones; strongly calcareous, lime in veins and soft
rounded masses; strongly alkaline (pH 9.0).

The A horizon is 8 to 13 inches thick and ranges from
stony silt loam to silt loam, loam, or light silty clay loam.
It is very dark grayish brown, dark grayish brown, or dark
brown to brown or grayish brown when dry and very dark
brown to dark brown or very dark grayish brown when
moist.

The B2t horizon is 14 to 30 inches thick. It is brown,
dark brown, or reddish brown to light reddish brown or
light brown when dry and dark brown or dark reddish
brown to brown or reddish brown when moist. The B2t
horizon ranges from silty clay to clay and has 20 to 36
percent cobbles or stones.

The Ceca horizon is very pale brown, light brown, pale
brown, light yellowish brown, or pink when dry and brown,
dark brown, dark grayish brown, pale brown, light brown, or
light yellowish brown when moist. It ranges from gravelly
sandy loam to very cobbly clay loam. Lime content ranges
from 30 to 65 percent.

DCD—Deer Creek stony silt loam, 6 to 30 percent
slopes. This soil is on mountainsides. The average
annual precipitation is about 14 inches. Stones and
cobbles cover 2 to 10 percent of the surface. Runoff
is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Ant Flat loam, low rainfall, 4 to 8 percent slopes,
and Sanpitch very stony loam, 8 to 40 percent slopes.

This soil is used as spring and fall range by sheep,
cattle, and deer. Capability unit VIe-U nonirrigated;
Upland Loam range site.

DED—Deer Creek stony silt loam, high rainfall, 6 to
25 percent slopes. This soil is on mountainsides (fig. 5).
The average annual precipitation ranges from 16 to
20 inches. Stones and cobbles cover 2 to 10 percent of
the surface. Runoff is medium, and the hazard of ero-
sion is moderate.
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Figure 5.—Deer Creek stony silt loam. The light-colored under-
lying layer contains accumulated lime. Depth is marked in feet.

Included with this soil in mapping are small areas of
Mower clay loam, 5 to 30 percent slopes; Ant Flat
stony loam, 8 to 25 percent slopes; and Obrast silty
clay, 4 to 25 percent slopes.

This soil is used as range by sheep, cattle, and
deer. Capability unit VIe-M; Mountain Loam (Oak)
range site.

DEE—Deer Creek stony silt loam, high rainfall, 25
to 40 percent slopes. This soil is on mountainsides. It
has the profile described as representative of the series.
The average annual precipitation ranges from about

16 to 20 inches. Stones and cobbles cover 2 to 10 per-
cent of the surface. Runoft is medium, and the hazard
of erosion is moderate.

Included with this soil in mapping are small areas
of Ant Flat stony loam, 25 to 40 percent slopes, eroded ;
Obrast silty clay, 4 to 25 percent slopes, in the swales;
and Mower clay loam, 5 to 30 percent slopes.

This soil is used as summer range by sheep, cattle,
and deer. Capability unit VIe-M nonirrigated ; Moun-
tain Loam (QOak) range site.

DFF—Deer Creek-Mower complex, 25 to 50 percent
slopes. This mapping unit is on mountainsides and on
foothills. It is about 60 percent Deer Creek stony silt
loam, high rainfall, 25 to 40 percent slopes, on northern
exposures and in swales and pockets; about 30 percent
Mower very stony loam, 25 to 50 percent slopes, eroded,
on points and ridges; about 5 percent Ant Flat stony
loam, 8 to 25 percent slopes, in swales; and 5 percent
%tepic very cobbly silty clay loam, 8 to 40 percent
slopes.

Runoff is medium on the Deer Creek soils, and the
hazard of erosion is moderate. Mower very stony
loam, 25 to 50 percent slopes, eroded, has a profile
similar to the one described as representative of the
Mower series, but stones and cobbles cover 10 to 25
percent of the surface, and the surface layer is stony
loam or stony silt loam. Runoff is medium, and the
hazard of erosion is severe. Vegetation is mainly
manzanita.

This mapping unit is used as summer range by
sheep, cattle, and deer. Capability unit VIe-M non-
irrigated; Deer Creek soil in Mountain Loam (Oak)
range site, Mower soil in Mountain Shallow Loam
range site.

Denmark Series

The Denmark series consists of somewhat excessively
drained soils less than 20 inches deep over a lime-
cemented, indurated hardpan. These soils formed in
alluvium derived from limestone and sandstone on
rolling hills. Denmark soils are commonly associated
with Arapien, Freedom, and Lisade soils. Slope is
2 to 5 percent.

Elevation ranges from 5,100 to 5,600 feet. The
average annual precipitation ranges from 8 to 12
inches, and the mean annual air temperature ranges
from 45° to 49° F. The frost-free period is 100 to
120 days. Vegetation is dominantly big sagebrush,
perennial grasses, and cheatgrass.

In a representative profile the surface layer is
light-brown loam and gravelly loam about 8 inches
thick. The substratum is about 10 inches of pink and
pinkish-white gravelly loam underlain by a lime-
_cerr}llented indurated hardpan at a depth of about 18
inches.

Denmark soils are very strongly calcareous, and
reaction is moderately alkaline to strongly alkaline.
Permeability is moderately rapid about the hardpan
and very slow in the hardpan. The available water
capacity is 2 to 3 inches. The water-supplying capacity
is less than 4 inches annually. Roots penetrate to the
top of the hardpan, or a depth of 10 to 20 inches.
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Denmark soils are used as range and as habitat by
upland game birds and small game. They are also a
source of road fill below a depth of about 20 inches.

Representative profile of Denmark gravelly loam,
2 to 5 percent slopes, in a range area 3 miles southeast
of Moroni, about 1,530 feet west and 714 feet south of
the northeast corner of sec. 24, T. 15 S,, R. 3 E,,
Sanpete County:

A11—0 to 3 inches, light-brown (7.5YR 6/3) loam, brown
(7.6YR 6/3) when moist; weak, fine, granular structure;
slightly hard, friable, slightly sticky and plastic; com-
mon very fine roots; very strongly calcareous, lime in
hardpan fragments; strongly alkaline (pH 8.6); abrupt,
smooth boundary.

Al2—-3 to 8 inches, light-brown (7.5YR 6/3) gravelly
loam, brown (7.5YR 5/4) when moist; weak, medium,
subangular blocky structure; slightly hard, friable,
slightly sticky and plastic; common fine and very
fine roots; very strongly calcareous, lime in fine hard-
pan fragments; strongly alkaline (pH 8.6); gradual,
smooth boundary.

Clca—8 to 11 inches, pink (7.5YR 7/4) gravelly loam,
brown (7.5YR 5/4) when moist; massive; slightly hard,
friable, slightly sticky and plastic; 20 percent hardpan
fragments and gravel; very strongly calcareous, lime
in soft rounded masses; strongly alkaline (pH 8.8);
gradual, smooth boundary.

C2ca—11 to 18 inches, pinkish-white (7.5YR 8/2) gravelly
loam, pinkish gray (7.5YR 7/2) when moist; massive;
slightly hard, friable, slightly sticky and plastic; few
very fine roots; few very fine pores; 20 percent gravel
and hardpan fragments; very strongly calcareous, lime
in soft rounded masses; strongly alkaline (pH 9.0);
abrupt, smooth boundary. .

C3cam—18 to 32 inches, pinkish-white (7.5YR 8/2) in-
durated hardpan that has distinct laminations; no
visible roots.

Depth to the indurated lime-cemented hardpan ranges
from 10 to 20 inches but is dominantly about 18 inches.
Texture between depths of 10 and 20 inches is gravelly
loam. Content of gravel and hardpan fragments is 10 to
35 percent. ) ) Lo

The A horizon is 5 to 10 inches thick. It is light brown
to pink or very pale brown when dry and dark brown to
brown or grayish brown when moist.

The Cea horizon is light brown to pink, very pale brown,
pinkish white, or pinkish gray when dry and pinkish gray,
brown, grayish brown, pale brown, or light brownish gray
when moist.

DgC—Denmark gravelly loam, 2 to 5 percent slopes.
This soil is on rolling hills. Runoff is medium, and the
hazard of erosion is moderate.

Included with this s0il in mapping are small areas of
Arapien fine sandy loam, 2 to 5 percent slopes, eroded,
and Freedom silt loam, 2 to 10 percent slopes.

This soil is used as spring and fall range by sheep
and cattle. It is also a fair source of road fill. Capability
unit VIIs-S nonirrigated; Semi-desert Shallow Loam
range site.

Donnardo Series

The Donnardo series consists of somewhat exces-
gively drained soils that formed in alluvium derived
from sandstone, shale, and limestone on alluvial fans
and alluvial plains. Donnardo soils are commonly
associated with Birdow, Borvant, Doyce, Mountainville,
and Pavant soils. Slope is 4 to 16 percent.

Elevation ranges from 5,400 to 6,200 feet. The
average annual precipitation ranges from 12 to 14
inches, and the mean annual air temperature ranges

from 45° to 47° F. The frost-free period is 100 to
120 days. Vegetation is big sagebrush, cliffrose, peren-
nial grasses, juniper, pinon, and oakbrush.

In a representative profile the surface layer is dark-
brown and brown very stony loam and cobbly loam
about 15 inches thick. The substratum is very pale
brown strongly calcareous very stony loam to a depth
of about 30 inches and pale-brown and pale-yellow
very stony loam to a depth of 60 inches.

Permeability is rapid. The available water capacity
is 4 to 6 inches. The water-supplying capacity of non-
irrigated soils is 6 to 8 inches annually. Roots extend
to a depth of 60 inches or more.

Donnardo soils are used as spring and fall range by

sheep, cattle, and deer. These soils are also a source of
road fill.

Representative profile of Donnardo very stony loam,
4 to 16 percent slopes, in a range area, about 3 miles
east of Spring City, about 2,970 feet due east of the
southwest corner of sec. 35, T. 15 S., R. 4 E., Sanpete
County:

Al11—0 to 2 inches, dark-brown (10YR 4/3) very stony
loam, very dark brown (10YR 2/2) when moist; mod-
erate, medium, granular structure; slightly hard, fri-
able, nonsticky and slightly plastic; many very fine and
few fine roots; common fine pores; stones cover 10 to
25 percent of the surface; slightly calcareous; mildly
alkaline (pH 7.4); abrupt, smooth boundary.

A12—2 to 10 inches, brown (10YR 5/3) very stony loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, fine, subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; com-
mon fine and medium roots; common fine and medium
pores; 50 percent rock fragments, dominantly stones
and cobbles; slightly calecareous; mildly alkaline (pH
7.6); gradual, smooth boundary.

A13—10 to 15 inches, brown (10YR 5/3) cobbly loam, dark
brown (10YR 38/3) when moist; moderate, medium and
fine, subangular blocky structure; hard, friable, slightly
sticky and slightly plastic; few medium and fine roots;
common medium and few fine pores; 45 percent cobbles
and gravel; moderately calcareous; moderately alkaline
(pH 8.0); gradual, wavy boundary.

Clea—15 to 30 inches, very pale brown (10YR 7/8) very
stony heavy loam, brown (10YR 4/3) when moist;
moderate, medium, subangular blocky structure; hard
friable, slightly sticky and plastic; few medium and
fine roots; few medium and common fine pores; common
krotovinas; 50 percent rock fragments, dominantly
stones and cobbles; strongly calcareous, lime in veins
and fine soft rounded masses; strongly alkaline (pH
8.6); clear, wavy boundary.

C2—30 to 41 inches, pale-brown (10YR 6/3) very stony
heavy loam, dark brown (10YR 4/3) when moist; weak,
medium, subangular blocky structure; slightly hard,
friable, sticky and plastic; few medium and fine roots;
common medium and fine pores; 60 percent rock frag-
ments, dominantly cobbles and stones; strongly cal-
careous, lime in fine veins; strongly alkaline (pH 8.6);
clear, wavy boundary.

C3—41 to 60 inches, pale-yellow (2.5Y 7/3) very stony
loam, light olive brown (2.5Y 5/3) when moist; mas-
sive; hard, friable, slightly sticky and plastic; few fine
and very fine roots; few fine and common very fine
pores; 70 percent rock fragments, dominantly stones;
strongly calcareous; strongly alkaline (pH 8.6).

Texture between depths of 10 and 40 inches ranges from
cobbly or very cobbly loam to cobbly or very cobbly sandy
loam and stony or very stony loam to stony or very stony
sandy loam. Content of rock fragments ranges from 35 to 70
percent and is mainly cobbles and stones.

The A horizon is 8 to 19 inches thick. It ranges from
dark brown or grayish brown to brown when dry and very
dark grayish brown or very dark brown to dark brown,
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when moist. The A horizon is slightly calcareous to strongly
calcareous, and reaction is mildly alkaline to moderately
alkaline,

The Cca horizon is 12 to 20 inches thick. It is light brown,
pale brown, pink, or very pale brown when dry and dark
brown, brown, dark grayish brown, light brown, pale brown,
or light yellowish brown when moist. Reaction is moder-
ately alkaline to strongly alkaline.

The C horizon is pale brown, light brown, or light
yellowish brown to pink, very pale brown, or pale yellow
when dry and brown, dark brown, light olive brown, or
grayish brown when moist. Reaction is moderately alkaline
to strongly alkaline,.

DhD—Donnardo cobbly loam, 4 to 16 percent slopes.
This soil is on alluvial fans and alluvial plains. It has
a profile similar to the one described as representative
of the series, but the rock fragments on the surface and
in the substratum are mainly cobbles. Runoff is
medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Donnardo very stony loam, 4 to 16 percent slopes;
Pavant loam, 4 to 8 percent slopes; and Doyce loam,
4 to 8 percent slopes.

This soil is used as spring and fall range by sheep,
cattle, and deer. It is a fair source of road fill. Capa-
bility unit VIs-U nonirrigated; Upland Stony Loam
range site.

DKD—Donnardo very stony loam, 4 to 16 percent
slopes. This soil is on alluvial fans and alluvial plains.
It has the profile described as representative of the
series. Slope is 4 to 16 percent. Runoff is medium,
and the hazard of erosion is moderate. Sheet erosion
is moderate, and there are rills and deep gullies in the
bottoms of drainageways.

Included with this soil in mapping are small areas
of Mountainville very stony sandy loam, 2 to 8 percent
slopes; Pavant loam, 4 to 8 percent slopes; and Fon-
treen cobbly loam, 4 to 20 percent slopes.

This soil is used as spring and fall range by sheep
and cattle and as winter range by deer. It is a fair
source of road fill. Capability unit VIIs-U nonirrigated;
Upland Stony Loam (Juniper-Pinon) range site.

DLD—Donnardo bouldery loam, 4 to 16 percent
slopes. This soil is on alluvial fans and alluvial plains.
It has a profile similar to the one described as repre-
sentative of the series, but boulders that range from
3 to 25 feet in diameter cover about 2 percent of the
surface. There are also stones and cobbles on the
surface. Runoff is medium, and the hazard of erosion
is moderate.

Included with this soil in mapping are small areas
of Sanpete stony fine sandy loam, 5 to 30 percent slopes,
eroded; Donnardo very stony loam, 4 to 16 percent
slopes; and a Calita loam soil that has cobbles and
stones on the surface,

This soil is used as spring and fall range by sheep
and cattle, and as winter range by deer. Capability unit
VIIs-U nonirrigated ; Upland Stony Loam range site.

Doyce Series

The Doyce series consists of well drained and
moderately well drained soils that formed in alluvium
derived from sandstone and minor amounts of lime-
stone and shale on alluvial fans. Doyce soils are com-
monly associated with Birdow, Borvant, Collard, Don-

nardo, and Mountainville soils. Slope is 2 to 8 percent.

Elevation ranges from 5,600 to 6,100 feet. The
average annual precipitation ranges from 11 to 13
inches, and the mean annual air temperature ranges
from 45° to 47° F. The frost-free period is 100 to 120
days. Vegetation is big sagebrush, scattered juniper,
bitterbrush, and perennial grasses.

In a representative profile the surface layer is dark-
brown and brown loam about 10 inches thick. The
subsoil is brown and light-brown sandy clay loam about
10 inches thick. The substratum is light-brown and
pink sandy clay loam, stony sandy clay loam, loam,
and stony loam to a depth of about 60 inches.

The surface layer and subsoil of the Doyce soils
are noncalcareous to moderately calcareous, and reac-
tion is neutral to moderately alkaline. The substratum
is strongly calcareous to very strongly calcareous, and .
reaction is moderately alkaline to strongly alkaline.
Permeability is moderately slow. The available water
capacity is 7 to 10 inches. The water-supplying capacity
of nonirrigated soils is 8 or 9 inches annually. The
effective root zone is 60 inches or more. A seasonal
high water table is below a depth of 40 inches.

Doyce soils are used for irrigated alfalfa, small
grain, and pasture. They are also used for nonirrigated
alfalfa and pasture but are not suited to nonirrigated
small grain because precipitation is low. Small areas
are used as range.

Representative profile of Doyce loam, 2 to 4 percent
slopes, in a range area in the Denmark Cedars south-
east of Spring City, about 1,650 feet north and 250
feet east of the southwest corner of sec. 8, T. 16 S.,
R. 4 E., Sanpete County:

All—0 to 2 inches, dark-brown (7.5YR 4/3) light loam,
dark brown (7.5YR 3/3) when moist; moderate, thin,
platy structure; slightly hard, very friable, nonsticky
and slightly plastic; many very fine roots; few very
fine pores; noncalcareous; mildly alkaline (pH 7.8);
abrupt, smooth boundary.

A12—2 to 10 inches, brown (7.5YR 5/3) loam, dark brown
(7.5YR 3/3) when moist; weak, medium, platy structure
in upper 3 inches and weak, fine, subangular blocky in
lower b inches; slightly hard, friable, slightly sticky and
plastic; common very fine roots; common fine pores;
noncalcareous; mildly alkaline (pH 7.8); clear, smooth
boundary.

B2t-—10 to 16 inches, brown (7.5YR 5/3) sandy clay loam,
dark brown (7.5YR 4/3) when moist; strong, medium
angular blocky structure; very hard, firm, sticky and
plastic; few very fine roots; few very fine pores; few
thin clay films in pores and on peds; moderately cal-
careous; moderately alkaline (pH 8.0); clear, smooth
boundary.

B3tca—16 to 20 inches, light-brown (7.65YR 6/4) sandy clay
loam, dark brown (7.5YR 4/4) when moist; moderate,
medium, angular blocky structure; very hard, firm,
sticky and plastic; few very fine roots; few very fine
and coarse pores; few thin clay films mainly in pores;
moderately calcareous, lime in fine veins or soft
rounded masses; moderately alkaline (pH 8.4); clear,
smooth boundary.

Clea—20 to 82 inches, light-brown (7.5YR 6/4) sandy clay
loam, dark brown (7.5YR 4/3) when moist; massive;
very hard, firm, slightly sticky and plastic; few fine
and very fine roots; few very fine pores; 10 percent
gravel; strongly calcareous, lime in fine veins, few fine
nodules, and segregated on rock fragments; strongly
alkaline (pH 8.6); gradual, wavy boundary.

C2ca—32 to 44 inches, light-brown (7.5YR 6/3) stony light
sandy clay loam, dark brown (7.5YR 4/3) when
moist; massive; very hard, firm, sticky and plastic; few
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fine and very fine roots; few very fine pores; 35 per-
cent cobbles and stones; strongly calcareous, lime in
veins and %4-inch coatings on rock fragments; strongly
alkaline (pH 8.5); gradual, wavy boundary.

C3—44 to 48 inches, pink (7.5YR 7/3) loam, brown (7.5YR
5/3) when moist; massive and very compacted; ex-
tremely hard, friable, nonsticky and nonplastic; few
very fine discontinuous pores; strongly calcareous, lime
in fine nodules; strongly alkaline (pH 8.8); abrupt,
smooth boundary.

Cdcab—48 to 60 inches, pink (7.5 YR 8/3) stony loam, light
brown (7.5YR 6/3) when moist; massive; very hard,
friable, slightly sticky and plastic; common very fine
pores; 25 percent stones; very strongly calcareous, lime
in veins, nodules, and segregated on rock fragments;
strongly alkaline (pH 9.0).

The A horizon is 9 to 10 inches thick. It is dark brown
or brown to grayish brown or dark grayish brown when dry
and very dark brown to dark brown or very dark grayish
brown when moist.

The B2t horizon is 8 to 12 inches thick. It is brown, dark
brown, dark grayish brown, light brown, or light yellowish
brown when dry and.-dark brown, dark yellowish brown to
brown when moist. The B2t horizon ranges from sandy clay
loam to clay loam. It is usually noncalcareous or slightly
calcareous, and the carbonate where present is in fine
nodules and on rock fragments. .

The Cca horizon is light brown or pale brown to pink
or very pale brown when dry and dark brown or dark
yellowish brown to light brown or light yellowish brown
when moist. It ranges from sandy clay loam to loam, cobbly
sandy clay loam or cobbly loam to stony sandy clay loam
or stony loam. Content of rock fragments is 10 to 35
percent and is mainly cobbles or stones. In the moderately
well drained soils a water table is below a depth of 40 inches,
and mottles are at a depth between 20 and 40 inches.

DoB—Doyce loam, 2 to 4 percent slopes. This soil is
on alluvial fans and alluvial plains. It }}as the proﬁ!e
described as representative of the series. Run_off is
slow, and the hazard of erosion is moderate. Th_1s soil
is well drained. Roots extend to a depth of 60 inches
or more. The substratum is noncalcareous or only
slightly calcareous in places.

Included with this soil in mapping are small areas
of Mountainville very stony sandy loam, 2 to 8 percent
slopes ; Borvant very stony loam, 2 to 10 percent slopes;
and Donnardo cobbly loam, 4 to 16 percent slopes.

This soil is used for irrigated small grain, alfalfa,
and pasture and nonirrigated small gl.'ain or grass.
Small areas are used as range. Capability units ITe-2
irrigated, IVe-UZ nonirrigated; Upland Loam range
gite.

DoC—Doyce loam, 4 to 8 percent slopes. This well-
drained soil is on alluvial fans. Runoff is medium, and
the hazard of erosion is severe. Roots extend to a
depth of 60 inches or more.

Included with this soil in mapping are small areas
of Mountainville very stony sandy loam, 2 to 8 percent
slopes; Collard gravelly sandy loam, 4 to 8 percent
slopes; and Donnardo very stony loam, 4 to 16 percent
slopes.

This soil is used for irrigated small grain, alfalfa,
and pasture, and nonirrigated small grain or grass.
Small areas are used as range. Capability units IIle-2
irrigated, IVe-UZ nonirrigated; Upland Loam range
gite.

DrB—Doyce loam, wet, 2 to 4 percent slopes. This
moderately well drained soil is on the lower en(_i_of
alluvial fans and alluvial plains. It has a profile simll_lar
to the one described as representative of the series,

but it is mottled at a depth between 20 and 40 inches.
The seasonal water table is at a depth generally below
40 inches. Runoff is slow, and the hazard of erosion is
slight. A good stand of alfalfa usually cannot be
maintained more than a few years because of the
water table.

Included with this soil in mapping are small areas
of Beek silty clay loam; Chipman silty clay loam; and
Doyce loam, 2 to 4 percent slopes.

This soil is used for irrigated alfalfa, small grain,
and pasture. Capability unit Ile-2 irrigated; range
gite not assigned.

Dyreng Series

The Dyreng series. congists of somewhat poorly
drained soils that formed in alluvium derived from
shale on alluvial fans and flood plains. Dyreng soils are
commonly associated with Anco, Centerfield, Genola,
Poganeab, and Woodrow soils. Slopes are typically
smooth and are as much as 1 percent.

Elevation ranges from 5,000 to 5,200 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from 46°
to 51° . The frost-free period is 110 to 140 days.
Vegetation of the noncultivated areas is dominantly
saltgrass and greasewood.

In a representative profile the surface layer is light-
gray silty clay about 10 inches thick. The substratum
is light brownish-gray silty clay to a depth of about 33
jncges and is light-gray silty clay to a depth of 60
inches.

Dyreng soils are strongly calcareous, and reaction
is moderately alkaline to strongly alkaline. Perme-
ability is slow. The effective root zone is 60 inches or
more., The seasonal water table fluctuates between
depths of 30 and 60 inches or more.

Dyreng soils are used for irrigated alfalfa, small
grain, corn for silage, and as pasture. Small areas are
used as native range pasture and as habitat by upland
game birds.

Representative profile of Dyreng silty clay, in a
cultivated field 1145 miles west of Centerfield, about
1,770 feet north and 1,250 feet west of the southeast
corner of sec. 25, T. 19 8., R. 1 W., Sanpete County:

Ap—0 to 10 inches, light-gray (10YR 7/2) silty clay, gray-
ish brown (10YR 5/2) when moist; weak, coarse, sub-
angular blocky structure; very hard, ver, firm, very
sticky and very plastic; common very fine and fine
roots; few very fine and medium pores; strongly cal-
careous; moderately alkaline (pH 8.4); abrupt, smooth
boundary.

C1—10 to 20 inches, light brownish-gray (10YR 6/2) silty
clay, grayish brown (10YR 5/2) when moist; weak,
coarse, prismatic structure; very hard, extremely firm,
very sticky and very plastic; few very fine roots; com-
mon very fine and few fine pores; strongly calcareous;
strongly alkaline (pH 8.6); gradual, wavy boundary.

C2g—20 to 33 inches, light brownish-gray (10YR 5/2) silty
clay, grayish brown (10YR 5/2) when moist; common,
‘medium, distinct, dark-gray (6Y 4/1) mottles; mod-
erate, fine, angular blocky structure; very hard, ex-
tremely firm, very sticky and very plastic; few very fine
roots; few very fine pores; strongly calecareous; strongly
alkaline (pH 8.8); gradual, smooth boundary.

C4g—33 to 60 inches, light-gray (10YR 7/2) silty clay,
grayish brown (10YR 5/2) when moist; common, coarse,
distinet, dark-gray (5Y 4/1) mottles; massive; very
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hard, very firm, very sticky and very plastic; few very
fine roots; few very fine pores; %- to 1l-inch red
(2.5YR 5/4) layers below a depth of 43 inches; strongly
calcareous; strongly alkaline (pH 8.5).

Texture between depths of 10 and 40 inches is silty
clay or silty clay loam. Clay mineralogy is dominated by
montmorillonite, but there are lesser amounts of other
clays. Cracks % inch or more in width extend to a depth
of 24 inches, but there are no slickensides. Salinity is slight
to strong.

The A horizon is 7 to 10 inches thick. It is light gray or
grayish brown to very pale brown when dry and dark
grayish brown to brown or gralyish brown when moist. The
A horizon ranges from silty clay to silty clay loam.

The C horizon is light brownish gray, light gray, pinkish
gray, or light brown to pink or very pale brown when dry.
Below a depth of 43 inches there are thin red layers of soil.
Below a depth of 40 inches there are stratified layers of
sandy loam, loam, silty clay loam, and silty clay. Dark-
gray to yellowish-brown mottles are between depths of 20
and 40 inches.

Ds—Dyreng silty clay. This soil is on alluvial fans
and flood plains. Slope is 0 to 1 percent. }t has the
profile described as representative of the series. Runoft
is slow, and the hazard of erosion is slight. The avail-
able water capacity is 8 to 12 inches.

Included with this soil in mapping are small areas
of Anco silty clay loam, Shumyvay gilty clay loam, and
Dyreng silty clay, strongly saline. _ o

Most of the acreage of this soil is use'd for irrigated
alfalfa, small grain, corn silage, and irrigated pasture.
Capability unit IIIw-2 irrigated; range site not
assigned. ) _ o

Dy—Dyreng silty clay, strongly saline. This soil is
on alluvial fans and flood plains. It has a profile §1m11ar
to the one described as representative of the series, but
it is strongly saline affected above a depth of 20 inches.
Slope is 0 to 1 percent. Runoff is slow, and the hgzar:d
of erosion is slight. The available water capaC{ty is
reduced by the high salt content, and water available
to plants is 1 to 4 inches.

Included with this soil in mapping are small areas
of Dyreng silty clay and Manassa silt loam, 1 to 5
percent slopes. )

This soil is used mainly as native pasture. Capability
unit VIIw-28 nonirrigated; Alkali Bottoms range site.

Ephraim Series

The Ephraim series consists of somewhat poorly
drained soils that formed in alluvium derived from
limestone on alluvial fans, alluvial plains, and valley
bottoms. Ephraim soils are commonly associated with
Anco, Dyreng, Quaker, Poganeab, and Woodrow soils.
Slope is 0 to 2 percent.

Elevation ranges from 5,200 to 5,800 feet. The aver-
age annual precipitation ranges from 9 to 12 inches,
and the mean annual air temperature ranges from
45° to 48° F. The frost-free period is 110 to 180 days.
Vegetation is rubber rabbitbrush, saltgrass, wiregrass,
and annual weeds.

In a representative profile the surface layer is light
brownish-gray and light-gray silty clay loam about 13
inches thick. The substratum is very pale brown, light-
gray, and light brownish-gray stratified silty clay loam
and silty clay to a depth of 62 inches.

The Ephraim soils are very strongly calcareous, and

reaction is moderately alkaline to very strongly alka-
line. Permeability is moderately slow. The available
water capacity is about 6 inches. The high content of
lime reduces the amount of available water. The
seasonal water table fluctuates between depths of 30
and 60 inches or more. The root zone is 60 inches or
more.

Ephraim soils are used for irrigated alfalfa, small
grain, and pasture. Small areas are used as range.

Representative profile of Ephraim silty clay loam,
in an abandoned field at the northwest corner of
Manti-Ephraim Airport, 1,500 feet west and 1,150
feet north of the southeast corner of sec. 18, T. 17
S., R. 3 E., Sanpete County:

Al11—0 to 6 inches, light brownish-gray (10YR 6/2) silty
clay loam, grayish brown (10YR 5/2) when moist;
weak, medium, platy structure; slightly hard, firm,
slightly sticky and plastic; few medium and fine roots;
few coarse, common medium and fine pores; very
strongly calcareous; moderately alkaline (pH 8.2);
clear, smooth boundary.

A12—6 to 13 inches, light-gray (10YR 7/2) silty clay loam,
grayish brown (10YR 5/2) when moist; weak, medium,
subangular blocky structure; hard, firm, sticky and
plastic; few medium and fine roots; many very fine
and fine pores, few medium and coarse pores; very
strongly calcareous, lime in fine flakes and fine soft
rounded masses; moderately alkaline (pH 8.4); clear,
smooth boundary.

C1—13 to 21 inches, very pale brown (10YR 8/3) silty clay
loam, pale brown (10YR 6/3) when moist; weak,
medium, subangular blocky structure; hard, firm, sticky
and plastic; few fine and medium roots; common very
fine and few fine pores; very strongly calcareous;
moderately alkaline (pH 8.4); clear, smooth boundary.

C2—21 to 30 inches, light-gray (10YR 7/2) silty clay loam,
grayish brown (10YR 5/2) when moist; few fine, dis-
tinct, yellowish-brown (10YR 5/4) mottles; weak,
medium, subangular blocky structure; very hard, firm,
sticky and plastic; many very fine, many fine, few
medium, and few coarse pores; few worm casts and
krotovinas; very strongly calcareous, lime in fine flakes
and veins; strongly alkaline (pH 8.7); abrupt, smooth
boundary.

A13b—30 to 37 inches, light brownish-gray (10YR 6/2)
finely stratified silty clay loam and light silty clay,
grayish brown (2.5Y 5/2) when moist; few, fine, dis-
tinct, dark-gray (2.5Y 4/1) mottles; weak, medium,
prismatic structure; hard, very firm, sticky and plastic;
few fine roots; many very fine and fine pores; very
strongly calcareous; strongly alkaline (pH 8.5); abrupt,
smooth boundary.

C3—37 to 41 inches, light brownish-gray (2.5Y 6/2) silty
clay loam, dark grayish-brown (2.5Y 6/2) silty clay
loam, dark grayish brown (2.5Y 4/2) when moist; few,
fine, distinct, yellowish-brown (10YR 5/4) mottles;
massive; hard, firm, sticky and plastic; few very fine
roots; many very fine and fine pores; very strongly
calcareous; wmoderately alkaline (pH 8.4); abrupt,
smooth boundary.

Al4b—41 to b1 inches, light brownish-gray (2.5Y 6/2)
silty clay, grayish brown (2.6Y 5/2) when moist;
moderate, medium, prismatie structure; very hard, very
firm, sticky and very plastic; few very fine roots; many
very fine and fine pores; very strongly calcareous;
strongly alkaline (pH 8.6); abrupt, smooth boundary.

C4—b51 to 62 inches, light-gray (10YR 7/2) silty clay
loam, pale brown (10YR 6/3) when moist; massive;
very hard, firm, sticky and plastic; many very fine
pores; very strongly calcareous, lime in fine veins;
strongly alkaline (pH 8.6).

Depth to mottling is between 20 and 40 inches. If the
soil does not have mottles, it is gray or light gray when
dry. Between depths of 10 and 40 inches the soil ranges
from silty clay to silty clay loam or clay loam but is
typically silty clay loam.
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The A horizon is 9 to 18 inches thick. It is light brownish
gray or pale brown to light gray or very pale brown when
dry and grayish brown, dark grayish brown, or brown
when moist.

The C horizon is light grayish brown, gray, or grayish
brown to light gray, white, or very pale brown when dry
and dark grayish brown, pale brown, grayish brown,
dark gray or gray, or light brownish gray when moist.
Below a depth of 40 inches the soil ranges from loamy
i;and to silty clay but is typically silty clay or silty clay
oam.

Ep—Ephraim silty clay loam. This soil is on alluvial
fans and valley bottoms (fig. 6). Slope is 0 to 2 percent.
Runoff is slow, and the hazard of erosion is slight.

Included with this soil in mapping are small areas
of Shumway silty clay loam; Shumway silty clay loam,
drained; and Anco silty clay loam.

This soil is used for irrigated alfalfa, small grain,
and pasture. Small areas are used as range. Capability
units ITIw-2 irrigated, VIw-2 nonirrigated; Semi-wet
Meadows range site.

Figure 6—Ephraim silty clay loam. The darker layers between
depths of 214 and 4!; feet are ‘tlhe surface layers of old buried
soils.

Fluvaquents

FN—Fluvaquents are recent alluvial deposits on
stream flood plains. The alluvium is stratified and
ranges from loamy sand to clay, but it is dominantly
sandy loam, silt loam, loam, or clay loam. Texture
varies widely within very short distances. Ponded
water is common in swales and low areas, such as
oxbow loops and meander bars. Depth to the water table
typically ranges to about 20 inches, but late in dry
summers the water table may be at a depth of 30 to
40 inches. Typically there is a layer of organically rich
soil on the surface. Vegetation is wiregrass, tules, and
cattails.

These soils are used for pasture, and in places they
are cut for native grass hay. They are also used as a
nesting area by waterfowl and upland game birds.
Capability unit Vw-2 nonirrigated; Wet Meadows
range site.

Flygare Series

The Flygare series consists of well-drained soils that
formed in colluvium derived from sandstone and lime-
stone on mountainsides. Flygare soils are commonly
associated with Adel, Bradshaw, Cheadle, and Daybell
soilg. Slope is 50 to 80 percent.

Elevation ranges from 8,000 to 9,000 feet. The aver-
age annual precipitation ranges from 20 to 80 inches,
and the mean annual air temperature ranges from 38°
to 40° F. The frost-free period is 75 to 90 days. Vegeta-
tion is alpine fir and Engelmann spruce.

In a representative profile the surface layer is very
dark brown and dark-brown gravelly silt loam about
24 inches thick. The subsoil is yellowish-brown very
gravelly light clay loam about 12 inches thick. The
substratum to a depth of 60 inches is dark-brown very
cobbly very fine sandy loam.

Reaction is medium acid to neutral. Permeability is
moderate. The available water capacity is 8 to 5 inches.
The water-supplying capacity is 10 to 14 inches an-
nually. The effective root zone is 60 inches or more.

Flygare soils are used for woodland of alpine fir and
E{llgelmann spruce. They are mapped only with Daybell
soils.

Representative profile of Flygare gravelly silt loam,
50 to 80 percent slopes, in a wooded area of Daybell-
Flygare association, very steep, about 500 feet west
of the radar reflector towers on the summit of Loafer
Mountain, about 1,980 feet north and 330 feet east
of the southwest corner of sec. 27, T. 9 S, R. 8 E,,
Utah County:

Al11—0 to 3 inches, veri dark brown (10YR 3/2) gravelly
silt loam, very dark brown (10YR 2/2) when moist;
weak, fine, granular structure; soft, very friable, non-
sticky and nonplastic; few fine roots; few fine pores;
256 percent angular gravel; slightly acid (pH 6.2);
clear, smooth boundary,

Al12—3 to 16 inches, dark-brown (10YR 4/3) crushed,
brown (10YR 5/8) on faces of peds, gravelly silt loam,
very dark grayish brown (10YR 3/2) when moist;
some clay stripping; weak, fine, subangular blocky
structure; slightly hard, friable, slightly sticky and
plastic; few coarse, medium, and fine roots; 25 percent
angular gravel; slightly acid (pH 6.3); clear, wavy
boundary.
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Al13—15 to 24 inches, dark-brown (10YR 4/3) crushed,
brown (10YR 6/3) on faces of peds, gravelly silt loam,
very dark grayish brown (10YR 3/2) when moist;
some clay stripping; moderate, fine, subangular blocky
structure; slightly hard, friable, slightly sticky and
slightly plastic; few medium and fine roots; common
very fine pores; 40 percent angular gravel; slightly
acid (pH 6.2); clear, wavy boundary.

B2t—24 to 36 inches, yellowish-brown (10YR 5/4) very
gravelly light clay loam, dark yellowish brown (10YR
3/4) when moist; moderate, me(Yium, subangular blocky
structure; hard, firm, sticky and plastic; few fine and
medium roots; few very fine pores; common, moder-
ately thick clay films on rock fragments; 50 percent
angular gravel, 5 percent cobbles; slightly acid (pH
6.2); gradual, wavy boundary.

C1—36 to 60 inches, dark-brown (10YR 4/3) very cobbl
very fine sandy loam, very dark brown (10YR 2/2
when moist; massive; slightly hard, friable, slightly
sticky and plastic; 80 percent angular cobbles and
gravel, some segregated lime on bottom of some rock
fragments; neutral (pH 6.8).

The A horizon is 24 to 80 inches thick. It is dark brown
or very dark grayish brown to brown when dry and very
dark brown to dark brown or very dark grayish brown
when moist. It ranges from silt loam or gravelly silt loam
to very fine sandy loam or gravelly very fine sandy loam.
Content of gravel is 10 to 45 percent.

The B2t horizon is 10 to 16 inches thick. It is yellowish
brown, brown, light brown, pale brown, or light yellowish
brown when dry and dark yellowish brown, very dark grayish
brown, brown, or dark brown when moist. The B2t horizon
ranges from gravelly or very gravelly sandy clay loam or
cobbly or very cobbly sandy clay loam to gravelly or ver
gravelly clay loam or cobbly or very cobbly clay loam. Roc
fragments, mainly gravel, make up 40 to 70 percent of the
horizon,

The C horizon is dark brown or dark grayish brown to
pale brown or light yellowish brown when moist. It ranges
from very gravelly or very cobbly very fine sandy loam to
very gravelly or very cobbly fine sandy loam. Content of
angular cobbles or gravel is 50 to 80 percent.

This soil does not have the A2 horizon that ig character-
istic of the Flygare series, but this does not alter its use-
fulness or behavior.

Fontreen Series

The Fontreen series consists of somewhat excessively
drained soils that formed in alluvium and colluvium
derived from limestone, sandstone, chert, and shale on
mountainsides and alluvial fans. Fontreen soils are
commonly associated with Atepic, Borvant, Lodar, and
Wales soils. Slope is 4 to 70 percent.

Elevation ranges from 6,000 to 7,000 feet. The
average annual precipitation ranges from 11 to 14
inches, and the mean annual air temperature ranges
from 43° to 45° F. The frost-free period is 90 to 100
days. Vegetation is dominantly juniper, pinon, shrubs,
and perennial grasses.

In a representative profile the surface layer is dark
grayish brown very cobbly and very gravelly loam
about 15 inches thick. The substratum to a depth of
60 inches or more is pale-brown, very pale brown,
pinkish-gray, and pink very gravelly loam.

Fontreen soils are very strongly calcareous, and
reaction is mildly alkaline to very strongly alkaline.
Permeability is moderately rapid. The available water
capacity is 4 to 6 inches. The water-supplying capacity
is b to 8 inches annually. The effective root zone
is about 60 inches or more, but roots are somewhat re-
gtri}fted by gravel or cobbles below a depth of 86
inches.

Fontreen soils are used as spring and fall range by
sheep and cattle and as winter range by deer. Some
areas of these soils are wooded. They are also a source
of road fill.

Representative profile of Fontreen very cobbly loam,
40 to 70 percent slopes, eroded, in a range area about
3 miles east of Sterling in Funk’s Canyon, about 1,600
feet west and 2,800 feet south of the northeast corner
of sec. 2, T.19 S, R. 2 E., Sanpete County:

Al11—0 to 4 inches, dark grayish-brown (10YR 4/2) very
cobbly loam, very dark grayish brown (10YR 3/2)
when moist; weak, fine, granular structure; soft, fri-
able, slightly sticky and plastic; many very fine and fine
roots; 5b percent cobbles and stones mainly as a surface
mantle; strongly calcareous; moderately alkaline (pH
7.9); clear, smooth boundary.

A12—4 to 7 inches, dark grayish-brown (10YR 4/2) gravelly
loam, very dark grayish brown (10YR 3/2) when moist;
weak, thick, platy structure parting to weak, fine,
granular; slightly hard, friable,  slightly sticky and
plastic; many very fine and fine roots; few fine pores;
46 percent gravel; strongly calcareous, soft powdery
lime on the bottom of pebbles; moderately alkaline
(pH 17.5); gradual, wavy boundary.

A13—7 to 165 inches, dark grayish-brown (10YR 4/2) very
gravelly loam, dark brown (10YR 3/3) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, slightly sticky and plastic; many very
fine and common fine roots; few fine pores; 60 percent
rock fragments, mainly gravel; strongly calcareous,
lime segregated on bottom of rock fragments; moder-
ately alkaline (pH 7.9); clear, smooth boundary.

Clca—15 to 21 inches, pale-brown (10YR 6/3) very gravelly
loam, brown (10YR 5/3) when moist; massive; slightly
hard, friable, sticky and plastic; common very fine
roots; few very fine pores; 60 percent rock fragments,
mainly gravel; very strongly calcareous, lime segre-
gated on rock fragments and in soft flakes and veins;
moderately alkaline (pH 8.1); gradual, wavy boundary.

C2ca—21 to 29 inches, very pale brown (10YR 7/3) very
gravelly loam, pale brown (10YR 6/3) when moist;
massive; hard, friable, slightly sticky and plastic; few
very fine and fine roots; few fine pores; 60 percent rock
fragments, mainly gravel; very strongly calcareous,
lime segregated on rock fragments, in flakes, veins, and
rounded masses; moderately alkaline (pH 8.4); clear,
wavy boundary.

C3ca—29 to 44 inches, pinkish-gray (7.5YR 7/2) very
gravelly loam, pinkish gray (7.5YR 6/2) when moist;
massive; slightly hard, friable, slightly sticky and
slightly plastic; few very fine roots; few fine pores;
66 percent rock fragments, mainly gravel; very strongly
calcareous, lime segregated on rock fragments; strongly
alkaline (pH 8.6); gradual, smooth boundary.

C4ca—44 to 58 inches, pink (7.6YR 7/3) very gravelly loam,
light brown (7.5YR 6/3) when moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; few
very fine and fine roots; few very fine pores; 70 per-
cent rock fragments, mainly gravel; very strongly
calcareous, lime segregated on the rock fragments
and some nodules; strongly alkaline (pH 8.5); gradual,
wavy boundary.

Cb6—58 to 66 inches, pink (7.5YR 7/3) very gravelly light
loam, light brown (7.5YR 6/3) when moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; common fine and very fine roots; 85 percent
rock fragments, mainly gravel; very strongly cal-
careous; strongly alkaline (pH 8.6).

Texture between depths of 10 and 40 inches is typically
very gravelly or very cobbly loam but ranges from gravelly,
very gravelly, cobbly, or very cobbly sandy loam to gravelly,
very gravelly. cobbly, or very cobbly clay loam. Content of
gravel and cobbles ranges from 86 to 70 percent.

The A horizon is 8 to 19 inches thick. It is dark grayish
brown or brown to grayish brown when dry and very dark
grayish brown to dark brown or verY dark brown when
moist. It is cobbly loam, very cobbly loam, gravelly loam,
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or very gravelly loam. Content of gravel and cobbles is
20 to 60 percent.

The Cea.-horizon is pale brown, light brown to pink, pink-
ish gray, or very pale brown when dry and dark brown,
dark grayish brown, or brown to light brown, pinkish gray,
or pale brown when most. The Cca horizon is 24 to 52 inches
thick. It ranges from very gravelly or very cobbly loam
to very gravelly or very cobbly sandy Ioam below a depth
of 40 inches.

FOD—Fontreen cobbly loam, 4 to 20 percent slopes.
This soil is on alluvial fans. It has a profile similar to
the one described as representative of the series, but
the surface layer contains 20 to 50 percent gravel and
cobbles. Runoff is medium, and the hazard of erosion
is moderate.

Included with this soil in mapping are small areas
of Clegg loam, 3 to 18 percent slopes; Fontreen very
cobbly loam, 20 to 40 percent slopes, eroded; and
Borvant cobbly loam, 8 to 25 percent slopes, eroded.
An area of 200 acres on the west side of North Hollow
near Mayfield is extensively cut by ravines and includes
areas of nearly barren shale outcrops. The areas be-
tween the ravines are 150 to 500 feet wide.

This soil is used as spring and fall range by sheep
and cattle and as winter range for deer. Chaining off
juniper and pinon and seeding to grass has been suc-
cessful on this soil. The s0il is also used for woodland.
The juniper is harvested for cedar posts, and both the
juniper and pinon are used for firewood. This soil is
a good source of road fill. Capability unit VIs-U non-
il_‘tx;'igated; Upland Stony Loam (Juniper-Pinon) range
gite.

FRE2—Fontreen very cobbly loam, 20 to 40 percent
slopes, eroded. This soil is on foothills. It has a profile
similar to the one described as representative of the
series, but 2 to 10 percent of the surface is covered
by stones in places. Runoff is medium, and the hazard
of erosion is moderate. Sheet erosion is active, and
there are usually rills and deep gullies in places.

Included with this soil in mapping are small areas
of Lizzant very cobbly loam, 20 to 40 percent slopes;
Lodar very channery loam, 8 to 40 percent slopes;
Atepic shaly clay loam, 10 to 30 percent slopes, eroded ;
and Rock outcrop.

This soil is used as spring and fall range by sheep
and cattle and as winter range by deer. Chaining to
remove juniper and pinon and seeding to grass has
been successful in places. This soil is also used for
woodland. The juniper is harvested for cedar posts, and
both the juniper and pinon are used for firewood. This
goil is only a fair source of road fill because of the
steep slopes. Capability unit VIIs-U nonirrigated;
Upland Stony Loam (Juniper-Pinon) range site.

FRG2—Fontreen very cobbly loam, 40 to 70 percent
slopes, eroded. This soil is on mountainsides. It has
the profile described as representative of the series
(fig. 7). Runoff is medium, and the hazard of erosion
is severe. Sheet and rill erosion are active, and there
are deep gullies in places. On some ridges the surface
layer has been removed and the whitish, limy under-
lying layer has been exposed.

Included with this soil in mapping are small areas of
Lizzant very stony loam, 40 to 70 percent slopes; Rock
outcrop; and places where 2 to 10 percent of the sur-
face is covered by stones.

Figure 7—Fontreen very cobbly loam, 40 to 70 percent slopes,
eroded. This soil is more than 40 percent lime between depths
of 10 and 40 inches.

This soil is used as spring and fall range by sheep
and cattle and as winter range by deer. Capability unit
VIIs-U nonirrigated; Upland Stony Loam (Juniper-
Pinon) range site.

FSD2—Fontreen-Borvant complex, 4 to 25 percent
slopes, eroded. This mapping unit is on alluvial fans
and sides of foothills. It is about 45 percent Fontreen
cobbly loam, 4 to 20 percent slopes, in swales, depres-
sions, and more nearly level areas; about 40 percent
Borvant cobbly loam, 8 to 25 percent slopes, eroded, on
ridges and broad side slopes; about 15 percent Lodar
very channery loam, 8 to 40 percent slopes, on ridges;
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small areas of Wales loam, 2 to 8 percent slopes; Clegg
loam, 3 to 10 percent slopes; and areas that have more
than 50 percent cobbles on the surface.

The Fontreen cobbly loam, 4 to 20 percent slopes,
has a profile similar to the one described as represgenta-
tive of the Fontreen series, but the surface layer con-
tains less than 50 percent cobbles and gravel. Runoff
is medium, and the hazard of erosion is moderate.

This mapping unit is used as spring and fall range
by sheep and cattle and as winter range by deer.
Chaining to remove the juniper and pinon and seeding
to grass has been successful in some areas. These soils
are also used for woodland. The juniper is harvested
for cedar posts, and both juniper and pinon are used
for firewood. These soils are a fair source of road fill.
Capability unit VIs-U nonirrigated; Fontreen soil in
Upland Stony Loan (Juniper-Pinon) range site;
Borvant soil in Upland Shallow Hardpan (Juniper-
Pinon) range site.

Freedom Series

The Freedom series consists of well-drained soils
that formed in alluvium derived from shale, sandstone,
and limestone on alluvial fans and alluvial plains. Free-
dom soils are commonly associated with Amtoft, Den-
mark, Moroni, and Woodrow soils. Slope is 2 to 10
percent.

Elevation ranges from 5,000 to 6,000 feet. The
average annual precipitation ranges from 10 to 12
inches, and the mean annual air temperature ranges
from 45° to 49° F. The frost-free period is 100 to 120
days. Vegetation is big sagebrush, Indian ricegrass,
squirreltail, and greasewood.

In a representative profile the surface layer is pale-
brown silt loam about 8 inches thick. The substratum
is pale-yellow silty clay loam to a depth of 80 inches
and light yellowish-brown silty clay loam to a depth of
60 inches.

Freedom soils are moderately calcareous to strongly
calcareous, and reaction is moderately alkaline to very
strongly alkaline. Permeability is moderately slow. The
available water capacity is 8 to 12 inches. The water-
supplying capacity of nonirrigated soils is 6 to 8 inches
annually. The effective root zone is 60 inches or more.

Freedom soils are used for nonirrigated grass pas-
ture and as range.

Representative profile of Freedom silt loam, 2 to 10
percent slopes, in an area of Freedom-Amtoft complex,
2 to 30 percent slopes, in a nonirrigated grass pasture
1% miles east of the Moroni feed mill; about 1,650
feet north and 660 feet west of the southeast corner
of sec. 14, T. 15 S,, R. 8 E., Sanpete County:

Al1—0 to 3 inches, pale-brown (10YR 6/3) silt loam, dark
brown (10YR 4/3) when moist; weak, thin, platy struc-
ture; slightly hard, friable, slightly sticky and plastic;
few fine and very fine roots; few fine and very fine
pores; moderately calcareous; moderately alkaline (pH
8.4); abrupt, smooth boundary.

Al2—38 to 8 inches, pale-brown (10YR 6/3) silt loam, dark
brown (10YR 4/3) when moist; weak, coarse, sub-
angular blocky structure; slightly hard, friable, slightly
sticky and plastic; few fine and very fine roots; com-
mon very fine and few fine pores; moderately cal-
careous; moderately alkaline (pH 8.3); clear, smooth
boundary.

Clea—8 to 18 inches, pale-yellow (2.5Y 7/3) silty clay
loam, light olive brown (2.5Y 5/3) when moist; weak,
fine, prismatic structure that parts to weak, medium,
subangular blocky; hard, firm, sticky and plastic; few
very fine roots; common very fine and few fine pores;
strongly calcareous, lime in fine veins and fine soft
rounded masses; strongly alkaline (pH 8.8); gradual,
smooth boundary.

C2ca—18 to 30 inches, pale-yellow (2.6Y 7/3) light silty
clay loam, light olive brown (2.5Y 5/8) when moist;
weak, coarse, prismatic structure; hard, firm, sticky and
plastic; few very fine roots; common fine and very fine
pores; strongly calcareous, lime in fine veins and fine
soft rounded masses; strongly alkaline (pH 9.0); clear,
smooth boundary.

C3—30 to 40 inches, light yellowish-brown (2.5Y 6/3)
light silty clay loam, light olive brown (2.5Y 5/3) when
moist; massive; hard, firm, sticky and plastic; few
very fine roots; common very fine and few fine pores;
few pockets of gravel; strongly calcareous, lime in fine
veins; very strongly alkaline (pH 9.2); gradual, smooth
boundary.

C4—40 to 60 inches, light yellowish-brown (2.5Y 6/3)
light silty clay loam, light olive brown (2.5Y 5/3)
when moist; massive; slightly hard, firm, sticky and
plastic; few very fine roots; common fine and very fine
pores; strongly calcareous, lime in fine veins; very
strongly alkaline (pH 9.4).

Texture between depths of 10 and 40 inches is typically
silty clay loam but ranges from silt loam to silty clay loam.

The A horizon is 7 to 138 inches thick. It is pale brown
or light brownish gray to light gray, pale yellow, or very
pale brown when dry and dark brown, dark grayish brown,
or brown to grayish brown or light olive brown when moist.

The Cca horizon is 6 to 50 inches thick. It is pale yellow,
light brownish gray, or light yellowish brown to very pale
brown when dry and light olive brown, dark grayish brown,
brown, or light brownish gray to pale brown when moist.
Below a depth of 40 inches the C horizon ranges from silty
clay loam to gravelly sandy loam.

FTD—Freedom-Amtoft complex, 2 to 30 percent
slopes. This mapping unit is on alluvial fans and foot-
hills. It is about 65 percent Freedom silt loam, 2 to
10 percent slopes, in gently sloping areas and on the
lower fans; 25 percent Amtoft flaggy loam, 8 to 30
percent slopes, on ridges and knolls; small areas qf
Moroni silty clay, 2 to 8 percent slopes; a so;l ‘ghat is
30 to 40 inches deep over shale; and a soil similar to
Billings silty clay loam.

In places limestone flagstones that have rolled or slid
down from the higher 'lying limestone capped ridges
are on the surface. Runoff is mefilum in this mapping
unit, and the hazard of erosion is moderate.

The Freedom soil is used for nonirrigated grass
pasture and as range. The Amtoft soil is used only as
range. Capability unit VIe-S nonirrigated; Freedom
soil in Semi-desert Loam range site, Amtoft soil in
Semi-desert Shallow Loam range site.

Gappmayer Series

The Gappmayer series consists of well-drained soils
that formed in colluvium and alluvium derived from
mixed sedimentary rock, mainly sandstone, in swales,
small canyons, and on northern exposures. Gappmayer
soils are commonly associated with Bezzant, Bradshaw,
and Daybell soils. Slope is 60 to 80 percent.

Elevation ranges from 5,500 to 7,200 feet. The
average annual precipitation ranges from 18 to 25
inches, and the mean annual air temperature ranges
from 43° to 45° F. The frost-free period is 80 to 90
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days. Vegetation is oakbrush, snowberry, mountain
sedge, and chokecherry.

In a representative profile the surface layer is dark
grayish-brown and brown cobbly loam about 12 inches
thick. The subsurface layer is brown very cobbly loam
about 14 inches thick. The subsoil is brown very cobbly
sandy clay loam about 28 inches thick. The substratum
is light-gray very gravelly very fine sandy loam to a
depth of 72 inches.

Reaction is medium acid to neutral to a depth of
about 50 inches; below this depth reaction is neutral to
moderately alkaline. Permeability is rapid. The avail-
able water capacity is 814 to 6 inches. The water-
supplying capacity is about 8 to 12 inches annually.
The effective root zone is 60 inches or more.

Gappmayer soils are uséd as.range by deer and elk
and as catchment areas for watersheds. They are
mapped only with Bezzant soils and Rock land.

Representative profile of Gappmayer cobbly loam,
60 to 80 percent slopes, in a range area of Bezzant-
Gappmayer-Rock land association, very steep, on the
Dream Mine Road about 14 mile below the saddle at
the top of the first switchback on the east side of the
road, about 990 feet north and 3,630 feet east of the
southwest corner of sec. 8, T.9 S., R. 3 E., Utah County:

A11—0 to 4 inches, dark grayish-brown (10YR 4/2) cobbly
loam, very dark grayish brown (10YR 3/2) when moist;
weak, medium, granular structure; slightly hard, fri-
able, slightly sticky and slightly plastic; common fine
and very fine and few medium roots; 30 percent cobbles
and gravel; neutral (pH 7.8); clear, smooth boundary.

A12—4 to 12 inches, brown (10YR 5/8) cobbly loam, dark
brown (10YR 3/3) when moist; moderate, medium,
granular structure; slightly hard, friable, slightly sticky
and slightly plastic; common fine and very fine roots;
few interstitial pores; 45 percent cobbles and gravel;
neutral (pH 7.3); clear, wavy boundary.

A21—12 to 20 inches, brown (7.5YR 5/2) very cobbly loam,
dark brown (7.5YR 4/2) when moist; weak, medium,
subangular blocky structure; hard, friable, sticky and
plastic; common very fine roots; 50 percent cobbles and
gravel; neutral (pH 7.8); gradual, smooth boundary.

A22-20 to 26 inches, brown (7.5YR 5/3) very cobbly loam,
dark brown (7.5YR 4/3) when wmoist; moderate,
medium, subangular blocky structure; hard, friable,
slightly sticky and plastic; common very fine roots; 55
percent angular cobbles and gravel; neutral (pH 7.3);
gradual, wavy boundary.

B21t—26 to 36 inches, brown (7.6YR 5/4) very cobbly
sandy clay loam, dark brown (7.5YR 4/4) when moist;
moderate, medium, subangular blocky structure; hard,
friable, sticky and plastic; few fine interstitial pores;
common thin clay films; 65 percent- rock fragments,
mainly cobbles and gravel; neutral (pH 7.2); gradual,
wavy boundary.

B22t—36 to 54 inches, brown (7.6YR b5/4) very cobbly
sandy clay loam, dark brown (7.5YR 4/4) when moist;
weak, fine, subangular blocky structure; hard, friable,
sticky and plastic; few very fine roots; few fine inter-
stitial pores; common moderately thick clay films; 65
percent rock fragments, mainly angular cobbles and
gravel; neutral (pH 7.2); clear, wavy boundary.

Cca—b4 to 72 inches, light-gray (2.5Y 7/2) very gravelly
very fine sandy loam, grayish brown (2.6Y 5/2) when
moist; massive; very hard, friable, slightly sticky and
slightly plastic; 80 percent cobbles and gravel; strongly
calcareous, lime in veins; moderately alkaline (pH 8.2).

The A1l horizon is 7 to 16 inches thick. It is very dark
grayish brown or dark grayish brown to brown or grayish
brown when dry and very dark grayish brown, black, or
very dark brown to dark brown or dark grayish brown when
moist. The A2 horizon is 6 to 20 inches thick. It is brown
or grayish brown to pink or very pale brown when dry and

dark brown or dark grayish brown to light brown or pale
brown when moist. The A2 horizon ranges from very cobbly
loam to very cobbly light loam and is 40 to 60 percent
cobbles,

The B2t horizon is brown or grayish brown to light
brown or pale brown when dry and dark brown or dark
grayish brown to brown when moist. The B2t horizon is
very cobbly loam to very cobbly sandy clay loam 14 to 30
inches thick. Content of rock fragments, mainly cobbles,
is 50 to 80 percent.

The Cca horizon is at depths below 50 inches in places.

Genola Series

The Genola series consists of well-drained soils that
formed in alluvium derived from sandstone, shale, and
limestone on alluvial fans and alluvial plains. Genola
soils are most commonly associated with Anco, Center-
field, Dyreng, Linoyer, and Woodrow soils. Slope
ranges from 0 to 10 percent.

Elevation ranges from 5,100 to 6,000 feet. The
average annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from
45° to 49° F. The frost-free period ranges from 115
to 130 days. Vegetation in the noncultivated areas is
dominantly big sagebrush, shadscale, bud sagebrush,
and Indian ricegrass.

In a representative profile the surface layer is pale-
brown loam about 18 inches thick. The substratum to
a depth of 60 inches is pale-brown, very pale brown,
and pink stratified loam, silt loam, silty clay loam, very
fine sandy loam, fine sandy loam, and loamy fine sand.

. The Genola soils are strongly calcareous, and reac-

tion is_moderately alkaline to very strongly alkaline,.
The. soils are strongly saline-alkali above a depth of
20 inches in places. Permeability is moderate. The
effective root zone is 60 inches or more.

Genola soils are used mainly for irrigated alfalfa,
small grain, corn silage, sugar beets, and improved
pasture. They are also used as range and as habitat
for upland game birds.

Representative profile of Genola loam, 0 to 2 percent
slopes, in a cultivated field, 114, miles west and 1 mile
south of Gunnison, about 1,650 feet west and 825
feet north of the southeast corner of sec. 19, T. 19 S,,
R.1E,, Sanpete County: '

Apl—0 to 7 inches, pale-brown (10YR 6/3) loam, brown
(10YR 5/3) when moist; weak, thick, platy structure
that parts to moderate, fine, subangular blocky; slightly
hard, firm, sticky and plastic; few fine roots; few fine
and medium pores; common worm casts; strongly cal-
careous; moderately alkaline (pH 8.3); clear, wavy
boundary.

Ap2—7 to 13 inches, pale-brown (10YR 6/8) loam, dark
brown (10YR 4/3) when moist; weak, medium, sub-
angular blocky structure; slightly hard, firm, slightly
sticky and plastic; few very fine and fine roots; few
fine and medium pores; strongly calcareous; strongly
alkaline (pH 8.6); abrupt, smooth boundary.

C1—18 to 19 inches, pale-brown (10YR 6/3) loam, dark
yellowish brown (10YR 4/4) when moist; weak, coarse,
subangular blocky structure; hard, friable, slightly
sticky and plastic; few very fine and fine roots; com-
mon very fine and fine and few medium pores; common
worm casts; strongly calcareous; strongly alkaline
(pH 8.5); abrupt, smooth boundary.

C2—19 to 23 inches, pink (7.5YR 7/3) silt loam, brown
(7.5YR 5/3) when moist; weak, fine and medium, sub-
angular blocky structure; slightly hard, friable, slightly
sticky and slightly plastic; few very fine roots; common
very fine, fine, medium, and few coarse pores; few
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worm casts; strongly calcareous; strongly alkaline
(pH 8.4); abrupt, smooth boundary.

Ab—23 to 31 inches, verg pale brown (10YR 7/3) silty
clay loam, yellowish brown (10YR 5/4) when moist;
massive; hard, firm, sticky and plastic; few very fine
and fine roots; common very fine, fine, and few medium
pores; strongly calcareous; strongly alkaline (pH 8.8);
abrupt, smooth boundary.

C3—31 to 84 inches, pale-%rown (10YR 6/3) silt loam,
yellowish brown (10YR 5/4) when moist; massive;
hard, firm, sticky and plastic; few very fine roots;
common fine and very fine pores; strongly calcareous;
strongly alkaline (pH 8.7); abrupt, smooth boundary.

C4—34 to 42 inches, pale-brown (10YR 6/3) stratified loam
to very fine sandy loam, yellowish brown (10YR 5/4)
when moist; massive; slightly hard, firm, sticky and
plastic; few fine roots; common fine and very fine pores;
strongly calcareous; strongly alkaline (pH 8.6); abrupt,
smooth boundary.

C5—42 to 45 inches, pale-brown (10YR 6/3) fine sandy
loam, yellowish brown (10YR 65/4) when moist; slightly
hard, very friable, slightly sticky and slightly plastic;
strongly calcareous; strongly alkaline (pH 8.5); abrupt,
smooth boundary.

C6—4b6 to 47 inches, very pale brown (10YR 7/3) silty
clay loam, yellowish brown (10YR 5/4) when moist;
massive; very hard, firm, sticky and plastic; common
fine and very fine pores; strongly calcareous; strongly
alkaline (pH 8.8); abrupt., smooth boundary.

C7—47 to 51 inches, pink (7.5YR 7/3) loamy fine sand,
light brown (7.5YR 6/3) when moist; stratified by thin
lenses of red silt loam; massive; soft, very friable, non-
sticky and nonplastic; strongly calcareous; strongly
alkaline (pH 8.5); abrupt, smooth boundary.

C8—51 to 61 inches, very pale brown (10YR 7/3) finely
stratified silty clay loam to very fine sandy loam,
yellowish brown (10YR 5/4) when moist; massive;
slightly hard, friable, slightly sticky and slightly plas-
tic; few fine pores; strongly calcareous; strongly
alkaline (pH 8.8); clear, smooth boundary.

Texture between depths of 10 and 40 inches is stratified
silty clay loam, very fine sandy loam, loam, and silt loam
that averages loam. Salinity ranges from none or slightly
saline to strongly saline affected above a depth of 20
inches.

The A horizon is 6 to 13 inches thick. It is pale brown
or brown to light brown when dry and dark brown or
brown to grayish brown when moist. The A horizon ranges
from loam to silt loam. .

‘The C horizon is light brown or pale brown to pink or
very pale brown when dry and is brown to light brown,
yellowish brown, or very pale brown when moist. Below a
depth of 40 inches it is stratified loamy sand to clay.

GeB—Genola loam, 0 to 2 percent slopes. This soil is
on alluvial fans and alluvial plains. It has the profile
described as representative of the series. Rupoff is slow,
and the hazard of erosion is slight. The avaﬂable water
capacity is 8 to 11 inches. The water-supplying capacity
of nonirrigated soils is 6 to 8 inches annually.

Included with this soil in mapping are small areas
of Woodrow silty clay loam, 0 to 2 percent slopes, and
Linoyer very fine sandy loam, 1 to 2 percent glopes.

Most of the acreage of this goil is used for irrigated
alfalfa, small grain, corn silage, sugar beets, angi pas-
ture. Some small areas are used as range. This soil
is also used as habitat by upland game birds and small
game. Capability units IIe-2 irrigated, VIIe-S non-
irrigated; Semi-desert Loam range site.

GeC2—Genola loam, 2 to 5 percent slopes, eroded.
This soil is on alluvial fans and alluvial plains. It has
a profile similar to the one described as representative
of the series, but it is moderately eroded and gravel
and cobbles are below a depth of 40 inches in places.
Runoff is medium, and the hazard of erosion is

moderate. There is moderate sheet and rill erosion,
and there are a few gullies. The available water
capacity is 8 to 11 inches. The water-supplying capacity
of nonirrigated soils is 6 to 8 inches annually.

Included with this soil in mapping are small areas of
Linoyer very fine sandy loam, 2 to 5 percent slopes,
eroded; Genola loam, 5 to 10 percent slopes, eroded;
Genola loam, 0 to 2 percent slopes; and Woodrow silty
clay loam, 2 to 5 percent slopes, eroded.

This soil is used for irrigated alfalfa, small grain,
and pasture, It is also used as range and as habitat
for upland game birds. Capability units I1Ie-2 irrigated,
VIle-S nonirrigated; Semi-desert Loam range site.

GeD2—Genola loam, 5 to 10 percent slopes, eroded.
This soil is on alluvial fans. It has a profile similar to
the one described as representative of the series, but it
is moderately eroded. Runoff is rapid, and the hazard
of erosion is severe. Sheet and rill erosion are moderate,
and there are a few gullies. The available water
capacity is 8 to 11 inches. The water-supplying capacity
of nonirrigated soils is 6 to 8 inches annually.

Included with this soil in mapping are areas of
Genola loam, 2 to 5 percent slopes, eroded, and Linoyer
very fine sandy loam, 2 to 5 percent slopes, eroded.

This soil is used mainly as range, but in a few areas
it is used for irrigated alfalfa and pasture. Capability
units IVe-2 irrigated, VIIe-S nonirrigated ; Semi-desert
Loam range site.

GkB—Genola loam, alkali, 0 to 2 percent slopes. This
soil is on alluvial fans and alluvial plains. It has a
profile similar to the one described as representative
of the series, but it is strongly saline and very strongly
alkaline above a depth of 20 inches. Runoff is slow,
and the hazard of erosion is moderate. The available
water capacity is reduced to 114 to 214 inches because
of the salt content. The water-supplying capacity is
less than 4 inches annually. Vegetation is mainly
greasewood.

Included with this soil in mapping are areas of
Manassa silt loam, 1 to 5 percent slopes, and Genola
loam, 0 to 2 percent slopes.

T.his. soil is used as range. Capability unit VIIs-S8
nonirrigated; Semi-desert Alkali Flats range site.

Gothic Series

The Gothic series consists of well-drained soils that
formed in colluvium derived from mixed sedimentary
rock, mainly sandstone, on mountainsides. Gothic soils
are commonly associated with Mortenson and Skylick
soils. Slope is 20 to 40 percent.

Elevation ranges from 8,000 to 9,300 feet. The
average annual precipitation ranges from 20 to 30
inches, and the mean annual air temperature ranges
from 41° to 43° F. The frost-free period is 80 to 90
days. Vegetation is fringed sagewort, sneezeweed,
perennial grasses, and a few conifers and aspens.

In a representative profile the surface layer is brown
stony loam and light clay loam about 12 inches thick.
The subsoil is light yellowish-brown clay, stony clay,
and cobbly silty clay about 27 inches thick. The sub-
stratum is light yellowish-brown stony silty clay and
stony sandy clay loam to a depth of 60 inches.
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Permeability is slow. The available water capacity
ts 7 to 10 inches. The water-supplying capacity is 14
to 20 inches annually. The effective root zone is 60
inches or more.

Gothic soils are used as summer range by sheep,
cattle, deer, and elk. They are also used as water catch-
ment areas for watersheds and for esthetic purposes.

Representative profile of Gothic stony loam, 25 to
40 percent slopes, eroded, in a range area at the head
of the South Fork of Coal Fork Canyon near the forest
boundary fence, 1,400 feet south and 40 feet west of
the northeast corner of sec. 27, T. 15 S., R. 5 E,,
Sanpete County:

Al11—0 to 4 inches, brown (10YR 5/3) stony loam, dark
brown (10YR 8/3) when moist; moderate, fine, granular
structure; slightly hard, friable, nonsticky and plastic;
common very fine roots; common very fine pores; neu-
tral (pH 6.6); clear, smooth boundary.

Al12—4 to 12 inches, brown (10YR 5/38) light clay loam,
dark brown (10YR 3/3) when moist; weak, medium,
subangular blocky structure parting to moderate, fine,
granular; hard, firm, sticky and plastic; common fine
and very fine roots; few fine and very fine pores;
slightly acid (pH 6.4); abrupt, smooth boundary.

B21t—12 to 20 inches, light yellowish brown (2.5Y 6/4)
crushed and olive brown (2.5Y 4/4) on faces of peds,
clay, light olive brown (2.5Y 65/4) when moist; mod-
erate, fine, prismatic structure parting to strong,
medium, angular blocky; extremely hard, very firm,
sticky and plastic; few very fine roots; common very
fine discontinuous pores; common thin clay films; 15
percent cobbles and stones; clay stripping on outside
of peds; neutral (pH 7.0); gradual, smooth boundary.

B22t—20 to 30 inches, stony clay, light yellowish brown
(2.6Y 6/3) crushed, brown (10YR 4/3) on faces of peds,
light olive brown (2.5Y 5/4) when moist; strong,
medium, angular, blocky structure; extremely hard,
extremely firm, very sticky and very plastic; few ver
fine roots; common very fine pores; common thic
clay films; 25 percent cobbles and stones; mildly alka-
line (pH 7.6); gradual, smooth boundary.

B3—30 to 39 inches, cobbly silty clay, light yellowish brown
(2.5Y 6/3) crushed, olive brown (2.5Y 4/4) on faces
of peds, light olive brown (2.5Y 5/5) when moist;
strong, medium, subangular structure; extremely hard,
very firm, sticky and very plastic; common very fine
pores; common moderately thick clay films; 25 percent
cobbles; strongly calcareous; moderately alkaline (pH
8.2); gradual, wavy boundary.

C1—39 to 51 inches, light yellowish-brown (2.6Y 6/4) stony
silty clay, light olive brown (2.6Y 5/4) when moist;
moderate, medium, subangular blocky structure; ex-
tremely hard, very firm, sticky and plastic; common
very fine pores; few moderately thick clay films; 40
percent cobbles and stones; strongly calcareous; mod-
erately alkaline (pH 8.2); gradual, wavy boundary.

C2—b51 to 60 inches, pale-yellow (2.5Y 7/4) stony light
sandy clay loam, light olive brown (2.5Y 5/4) when
moist; massive; very hard, firm, slightly sticky and
plastic; 40 percent cobbles and stones; strongly cal-
careous; moderately alkaline (pH 8.4).

The A horizon is 6 to 14 inches thick. It is brown, dark
grayish brown, or grayish brown when dry, and dark brown,
very dark brown, or very dark grayish brown when moist.
The A horizon ranges from silt loam to silty clay loam.
Reaction is slightly acid to neuntral.

The B2t horizon is 12 to 40 inches thick. It is light
yellowish brown, grayish brown, brown, or light olive brown
to light brownish gray or pale brown when dry and light
olive brown, dark grayish brown, brown, or olive brown to
grayish brown when moist. The B2t horizon ranges from
clay to stony clay to silty clay or stony silty clay. Content
of cobbles or stones is as much as 35 percent. Reaction is
neutral to mildly alkaline.

The C horizon is light yellowish brown, grayish brown,
brown, or light olive brown to light gray, very pale brown,

or pale yellow when dry and light olive brown, grayish
brown, dark grayish brown, or olive brown when moist.
The C horizon is strongly calcareous, and reaction is mildly
alkaline to moderately alkaline.

In most places in the Sanpete Area, the content of rock
fragments is 15 to 35 percent and consists mainly of stones
in the B horizon, which is not typical of the Gothic series.
This, however, does not alter the management or useful-
ness of the soils for range.

GOF2—Gothic stony loam, 25 to 40 percent slopes,
eroded. This soil is on mountainsides. Runoff is medium,
and the hazard of erosion is moderate. Sheet and rill
erosion are active, and there are some deep gullies.
Erosion has removed the surface layer and uncovered
stones formerly buried, and now stones and cobbles
cover 2 to 10 percent of the surface.

Included with this soil in mapping are small areas
of Skylick silt loam, 4 to 30 percent slopes.

This soil is used as summer range by sheep, cattle,
deer, and elk. It is valuable as a water catchment area
for watersheds and for esthetic purposes. Capability
unit VIe-H nonirrigated; High Mountain Loam range
site,

Green River Series

The Green River series consists of moderately well
drained soils that formed in alluvium derived from
sandstone, shale, and limestone on flood plains and
alluvial fans. Green River soils are commonly associ-
ated with Anco, Genola, Poganeab, and Woodrow soils.
Slope is 0 to 3 percent.

Elevation ranges from 5,200 to 5,600 feet. The
average annual precipitation ranges from 8 to 11
inches, and the mean annual air temperature ranges
from 47° to 49° F. The frost-free period is 110 to
120 days. Vegetation is Kentucky bluegrass, big rabbit-
brush, and willows.

In a representative profile the surface layer is light
brownish-gray loam about 6 inches thick. The sub-
stratum to a depth of 60 inches is stratified light
brownish-gray, very pale brown, and light-gray loam,
silt loam, loamy sand, and clay loam.

The Green River soils are strongly calcareous, and
reaction is moderately alkaline to strongly alkaline.
Permeability is moderate. The available water capacity
is 6 to 8 inches. The effective root zone is 60 inches or
more. The seasonal water table fluctuates between
depths of 30 and 60 inches.

Green River soils are used for irrigated alfalfa,
small grain, and pasture. They are also used for native
%rass pasture and hay and as habitat by upland game

irds.

Representative profile of Green River loam in a
cultivated field, 3 miles south of Moroni, about 1,660
feet south and 495 feet west of the northeast corner
of sec. 28, T. 15 S., R. 3 E., Sanpete County:

Ap—o0 to 6 inches, light brownish-gray (10YR 6/2) loam,
very dark grayish brown (10YR 8/2) when moist;
moderate, medium, granular structure; hard, friable,
slightly sticky and slightly plastic; common fine and
very fine roots; few fine pores; strongly calcareous;
moderately alkaline (pH 8.0}); clear, smooth boundary.

Cl—6 to 17 inches, light brownish-gray (10YR 6/2) loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky structure; hard, friable,
slightly sticky and slightly plastic; few very fine roots;
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common fine pores; strongly calecareous; moderately
alkaline (pH 8.0); abrupt, smooth boundary.

C2—17 to 22 inches, light brownish-gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) when moist;
massive; hard, friable, slightly sticky and plastic; few
very fine roots; common very fine and few fine pores;
strongly calcareous; moderately alkaline (pH 8.0);
clear, wavy boundary.

C3—22 to 36 inches, very pale brown (10YR 7/3) loamy
sand, brown (10YR 5/3) when moist; few, medium and
fine, yellowish-brown (10YR 4/4) mottles; single
grained; loose; few very fine roots; moderately cal-
careous; moderately alkaline (pH 7.8); gradual, smooth
boundary.

C4—36 to 40 inches, light brownish-gray (10YR 6/2) clay
loam, dark grayish brown (10YR 4/2) when moist;
many fine, distinct, dark-brown (7.5YR 4/4) mottles;
weak, medium, platy structure; very hard, very firm,
sticky and very plastic; strongly calcareous; moder-
ately alkaline (pH 8.0); gradual, smooth boundary.

CB5—40 to 60 inches, light-gray (10YR 7/2) silt loam, dark
grayish brown (10YR 4/2) when moist; many, fine,
distinct, dark yellowish-brown (10YR 4/4) mottles;
massive; hard, firm, sticky and plastic; strongly eal-
careous; moderately alkaline (pH 8.0).

Depth to mottling is 20 to 40 inches. Texture betweep
depths of 10 and 40 inches averages fine sandy loam but is
gtratified and ranges from silt loam, loam, clay loam, or
very fine sandy loam to loamy sand in individual layers.

The A horizon is 6 to 11 inches thick. It is light brownish
gray, grayish brown, brown, or pale brown when dry and
very dark grayish brown or dark brown to dark grayish
brown or brown when moist. The A horizon ranges from
loam to sandy loam. . .

The C horizon is light brownish gray, light gray, light
brown, or pale brown to pinkish gray, pink, or very pale
brown when dry and dark grayish brown or dark brown to
brown or grayish brown when moist. The C horizon ranges
from loamy sand to clay below a depth of 40 inches.

Gr—Green River loam. This soil is on flood plains and
alluvial fans. Slope is 0 to 3 percent. Runoff is slow,
and the hazard of erosion is slight.

Included with this soil in mapping are small areas
of Anco silty clay loam; Poganeab silt loam; and
Genola loam, 0 to 2 percent slopes.

This soil is used mainly for irrigated alfalfa and
pasture. Small areas are used for native grass pasture
and hay. It is also used as habitat by upland game
birds. Capability units IIIw-2 irrigated, VIw-2 non-
irrigated; Semi-wet Meadows range site.

Gullied Land

Gu—~Gullied land is so eroded that it consists mainly
of a network of gullies that drain into a main large
gully. The gullies are 5 to 15 feet deep and are 50 to
200 feet apart.

Gullied land is used by wildlife and provides drain-
age outlets for adjacent soils. Capability unit VIIIe-E
nonirrigated ; range site not assigned.

Harding Series

The Harding series consists of well-drained soils that
formed in alluvium derived from shale, sandstone, and
limestone on alluvial fans, alluvial plains, and lake
terraces. Harding soils are most commonly associated
with Manassa, Mellor, and Sanpete soils. Slopes are
typically smooth and are 1 to 5 percent.

Elevation ranges from 5,100 to 5,600 feet. The
average annual precipitation ranges from 8 to 12

inches, and the mean annual air temperature ranges
from 47° to 50° F. The frost-free period ranges from
115 to 130 days. Vegetation is dominantly greasewood,
shadscale, and cheatgrass.

In a representative profile the surface layer is very
pale brown and light-gray silt loam about 8 inches
thick. The subsoil is pale-brown, very pale brown, and
light-gray silty clay about 17 inches thick. The sub-
stratum is very pale brown and light-gray light silty
clay and silty clay loam to a depth of 60 inches.

The Harding soils are strongly calcareous to very
strongly calcareous and strongly saline. Reaction is
strongly alkaline to very strongly alkaline. Permeabil-
ity is slow. The available water capacity is 2 to 3
inches. The high salt content reduces the amount
of water available to plants. The water-supplying
capacity is less than 4 inches annually. The effective
root zone is 60 inches or more.

Harding soils are used as range and as habitat by
upland game birds.

Representative profile of Harding silt loam, in a
range area, 3 miles west of Manti, 1 mile north of the
Gunnison Reservoir, about 427 feet west, 610 feet
north of the southeast corner of sec. 4, T. 18 S, R. 2
E., Sanpete County:

A21—0 to 2 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; weak, thick, platy
structure; slightly hard, friable, slightly sticky and
slightly plastic; few very fine roots; common very fine
vesicular pores; strongly calcareous; strongly alkaline
(pH 8.8); abrupt, smooth boundary.

A22—2 to 3 inches, light-gray (10YR 7/2) silt loam, brown
(10YR 5/3) when moist; moderate, thin, platy struc-
ture; slightly hard, friable, slightly sticky and slightly
plastic; few fine roots; few fine and very fine pores;
strongly calcareous; strongly alkaline (pH 8.8); abrupt,
smooth boundary.

B21t—3 to 9 inches, pale-brown (10YR 6/3) silty clay, dark
yellowish brown (10YR 4/4) when moist; moderate,
coarse, prismatic structure parting to moderate, me-
dium, angular blocky; very hard, firm, sticky and
very plastic; few very fine and fine roots; common very
fine pores; common, moderately thick clay films on
faces of peds; strongly calcareous; very strongly alka-
line (pH 9.6); clear, smooth boundary.

B22tca—9 to 15 inches, very pale brown (10YR 7/3) silty
clay, brown (10YR 5/3) when moist; weak, coarse,
angular blocky structure parting to moderate, medium,
angular blocky; very hard, firm, sticky and very
plastic; common fine and very fine roots; few very fine
pores; common thin clay films on faces of peds and in
pores; strongly calcareous, lime in fine soft rounded
masses; very strongly alkaline (pH 9.6); clear, smooth
boundary.

B3ca—15 to 20 inches, light-gray (10YR 7/2) silty clay,
brown (10YR 5/3) when moist; moderate, coarse, sub-
angular blocky structure; very hard, firm, sticky and
very plastic; few fine, medium and coarse roots; com-
mon fine, medium, and very fine pores; few thin clay
films in pores; strongly calcareous, lime in fine soft
rounded masses; very strongly alkaline (pH 9.6);
clear, smooth boundary.

C1—20 to 33 inches, very pale brown (10YR 7/3) light silty
clay, brown (10YR 65/3) when moist; massive; very
hard, firm, sticky and very plastic; few very fine, fine
and medium roots; common very fine and fine pores;
strongly calcareous; very strongly alkaline (pH 9.6);
clear, smooth boundary.

C2—33 to 44 inches, very pale brown (10YR 7/3) silty
clay loam, dark yellowish brown (10YR 4/4) when
moist; massive; slightly hard, firm, sticky and plastic;
few very fine, fine and medium roots; common very fine
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and few fine pores; strongly calcareous; very strongly
alkaline (pH 9.6); clear, smooth boundary.

C3—44 to b5 inches, light-gray (10YR 7/2) light silty clay
loam, brown (10YR 5/3) when moist; massive; slightly
hard, firm, sticky and plastic; few fine and very fine
roots; few fine and very fine pores; strongly calcareous;
very strongly alkaline (pH 9.6); gradual, smooth
boundary.

C4—b5b6 to 60 inches, very pale brown (10YR 7/3) silty
clay loam, brown (10YR 5/3) when moist; massive;
slightly hard, firm, sticky and plastic; few very fine
roots; few very fine pores; strongly calcareous; very
strongly alkaline (pH 9.6).

The A2 horizon is 2 to 10 inches thick. It is very pale
brown or light gray to white when dry and brown, dark
yellowish brown, or grayish brown to pale brown when
moist. The A2 horizon ranges from silt loam to light silty
clay loam and from nonsaline to moderately saline.

The B2t horizon is 4 to 15 inches thick. It is very pale
brown, light brown, pale brown, or brown to pink when
dry and brown, dark yellowish brown, or dark brown to
grayish brown when moist. The B2t horizon is silty clay or
clay and is moderately saline to strongly saline. Reaction
is strongly alkaline to very strongly alkaline.

The C horizon is very pale brown, light brown, or light
gray to pink when dry and brown, dark brown, or dark
yellowish brown to grayish brown when moist. It ranges
from very fine sandy loam to silty clay. Salinity in the C
horizon ranges from strong to very strong and generally
increases as depth increases. Reaction ranges from strongly
alkaline to very strongly alkaline.

Ha—Harding silt loam. This soil is on alluvial fans,
lake terraces, and flood plains. Runoff is medium, and
the hazard of erosion is moderate. Sheet and rill ero-
sion are moderate, and there are a few deep gullies in
some places.

Included with this soil in mapping are small areas
of Mellor silt loam and Manassa silt loam, 1 to 5
percent slopes.

Most of the acreage of this soil is used as range.
Capability unit VIIs-S8 nonirrigated; Semi-desert
Alkali Flats range site.

Harkers Series

The Harkers series consists of well-drained soils that
formed in alluvium or colluvium derived from sand-
stone or intermediate igneous and quartzite rocks on
mountainsides. Harkers soils are commonly associated
with Deer Creek, Wallsburg, and Yeates Hollow soils.
Slope is 6 to 40 percent.

Elevation ranges from 6,400 to 7,500 feet. The
average annual precipitation ranges from 20 to 25
inches, and the mean annual air temperature ranges
from 40° to 45° F. The frost-free period is 80 to 90
days. Vegetation is oakbrush, snowberry, big sage-
brush, serviceberry, and slender wheatgrass.

In a representative profile the surface layer is very
dark grayish-brown and dark grayish-brown silt loam
and cobbly silt loam about 12 inches thick. The subsoil
is brown and light-brown cobbly clay about 32 inches
thick. The substratum is pale-brown cobbly clay loam
to a depth of 60 inches.

Reaction is slightly acid to neutral. Permeability
is slow. The available water capacity is 7 to 9 inches.
Water-supplying capacity of nonirrigated soils is 12
to 16 inches annually. The effective root zone is 60
inches or more.

Harkers soils are used as summer and early fall

range by sheep, cattle, deer, and elk. They are also
used as water catchment areas for watershed.

Representative profile of Harkers silt loam, 6 to
25 percent slopes, in a range area, 5 miles west of
Indianola, about 1,980 feet north and 1,485 feet east
of the southwest corner of sec. 11, T. 12 S,, R. 8 E,,
Sanpete County:

Al1—0 to 4 inches, very dark grayish-brown (10YR 3/2)
silt loam, very dark brown (10YR 2/2) when moist;
modez:ate, fine, granular structure; soft, very friable,
nonsticky and slightly plastic; many very fine roots;
few fine pores; neutral (pH 6.6); clear, smooth
boundary.

A12—4 to 12 inches, dark grayish-brown (10YR 4/2) cobbly
silt loam, very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; few
medium, fine, and very fine roots; common fine pores;
26 percent cobbles, gravel, or stones; neutral (pH 6.8);
gradual, smooth boundary.

B21t—12 to 22 inches, brown (7.5YR §/4) cobbly clay,
dark brown (7.5YR 4/4) when moist; strong, medium,
angular blocky structure; extremely hard, very firm,
very sticky and very plastic; few coarse, medium, and
fine roots; few fine pores; common thick clay films; 30
percent cobbles; slightly acid (pH 6.4); gradual, wavy
boundary.

B22t—22 to 382 inches, light-brown (7.5YR 6/4) cobbly
clay, dark brown (7.5YR 4/4) when moist; strong,
medium, angular blocky structure; extremely hard, very
firm, very sticky and very plastic; few medium and
fine roots; few fine pores; common moderately thick
clay films; 30 percent cobbles, gravel, and stones;
slightly acid (pH 6.4); gradual, wavy boundary.

B3—32 to 44 inches, light-brown (7.6YR 6/4) cobbly light
clay, dark brown (7.6YR 4/4) when moist; strong, fine,
angular blocky structure; very hard, very firm, sticky
and plastic; few fine and medium roots; few moder-
ately thick clay film; 35 percent gravel and cobbles;
slightly acid (pH 6.2); gradual, smooth boundary.

C—44 to 60 inches, pale-brown (10YR 6/3) cobbly clay
loam, dark brown (7.5YR 4/3) when moist; massive;
very hard, firm, sticky and plastic; few fine roots; 40
percent cobbles and gravel; slightly acid (pH 6.2).

The A horizon is 10 to 17 inches thick. It is very dark
grayish brown, dark grayish brown, brown, dark brown, or
grayish brown when dry and very dark brown or dark brown
to very dark grayish brown when moist. It is loam or silt
loam and has 10 to 25 percent cobbles and gravel.

The B horizon is 27 to 40 inches thick. The B2t horizon
is brown, light brown, grayish brown, or yellowish brown to
pink, pale brown, or very pale brown when dry and dark
brown or very dark grayish brown to brown, grayish brown
or yellowish brown when moist. The B2t horizon ranges
from cobbly clay to cobbly heavy clay loam and has 20 to
35 percent cobbles and gravel.

The C horizon is cobbly or very cobbly clay loam.

HED—Harkers silt loam, 6 to 25 percent slopes. This
soil is on mountainsides. It has the profile described
as representative of the series. Stones or cobbles cover
2 to 10 percent of the surface in places. Runoff is
medium, and the hazard of erosion is slight.

Included with this soil in mapping are small areas
of Yeates Hollow stony silt loam, 20 to 40 percent
slopes; Wallsburg very stony loam, 20 to 40 percent
slopes; and Deer Creek stony silt loam, high rainfall,
6 to 25 percent slopes.

This soil is used as summer and early fall range by
sheep, cattle, deer, and elk. It is also important as a
catchment area for watersheds. Capability unit VIe-M
nonirrigated ; Mountain Loam (Oak) range site.

HKE—Harkers stony silt loam, 25 to 40 percent
slopes. This soil is on mountainsides. It has a profile
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similar to the one described as representative of the
geries, but stones or cobbles cover 2 to 10 percent of
the surface. Runoff is medium, and the hazard of
erosion is moderate.

Included with this soil in mapping are small areas
of Yeates Hollow stony silt loam, 20 to 40 percent
slopes; Wallsburg very stony loam, 20 to 40 percent
slopes; and Deer Creek stony silt loam, high rainfall,
25 to 40 percent slopes.

This soil is used as summer and early fall range by
sheep, cattle, deer, and elk. It is also used as a catch-
ment area for watersheds. Capability unit VIe-M non-
irrigated; Mountain Loam (Oak) range site.

Keigley Series

The Keigley series consists of well-drained soils
that formed in alluvium derived from limestone, sand-
stone, and shale on alluvial fans, alluvial plains, and
valley bottoms. Keigley soils are commonly associated
with Calita, Doyce, Moroni, and Snake Hollow soils.
Slopes are typically smooth and are 2 to 4 percent.

Elevation ranges from 5,400 to 6,100 feet. The
average annual precipitation ranges from 12 to 14
inches, and the mean annual air temperature ranges
from 45° to 48° F. The frost-free period ranges from
110 to 130 days. Vegetation in the noncultivated areas
is perennial grasses, great basin wildrye, globemallow,
and rabbitbrush,

In a representative profile the surface layer is
grayish-brown and brown silty clay loam about 24
inches thick. The substratum is pale-brown silty clay
loam to a depth of about 87 inches and pale-brown
and light brownish-gray stratified silty clay and clay
to a depth of 60 inches.

The Keigley soils are moderately calcareous to
strongly calcareous, and reaction is mildly alkaline to
strongly alkaline, Permeability is moderately slow.
The available water capacity is 8 to 12 inches. The
water-supplying capacity of nonirrigated soils is 8 to
10 inches annually. The effective root zone is about 60
inches.

Keigley soils are used for irrigated and nonirrigated
alfalfa, small grain, and grass for hay or pasture.

Representative profile of Keigley silty clay loam,
2 to 4 percent slopes, in a nonirrigated grass pasture,
3 miles west of Moroni near the intersection of Moroni
Road and Wales-Fountain Green Road, about 330
feet east and 1,320 feet north of the southwest corner
of sec.7, T.15S., R. 2 E., Sanpete County:

Apl—0 to 8 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 3/2) when moist;
moderate, fine, granular structure; hard, firm, slightly
sticky and plastic; few very fine roots; few fine and
very fine pores; strongly calcareous; mildly alkaline
(pH 7.6); abrupt, smooth boundary.

Ap2—3 to 7 inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 3/3) when moist; weak, thick, platy
structure; hard, firm, slightly sticky and plastic; few
very fine roots; strongly calcareous; mildly alkaline
(pH 17.6); abrupt, smooth boundary.

A13—7 to 16 inches, grayish-brown (10YR 5/2) silty clay
loam, very dark grayish brown (10YR 8/2) when moist;
moderate, medium, subangular blocky structure; hard,
firm, sticky and plastic; few fine roots; few medium and
fine pores; strongly calcareous; mildly alkaline (pH
7.8); clear, smooth boundary.

A14—16 to 24 inches, brown (10YR 5/3) silty clay loam,
dark brown (10YR 3/3) when moist; weak, coarse,
prismatic structure parting to moderate, fine, angular
blocky; hard, firm, sticky and plastic; few very fine
roots; common fine pores; strongly calcareous; moder-
ately alkaline (pH 8.2); clear, smooth boundary.

C1—24 to 37 inches, pale-brown (10YR 6/3) silty clay
loam, dark brown (10YR 4/3) when moist; moderate,
fine, subangular blocky structure; very hard, very
firm, sticky and plastic; few very fine roots; few fine
and very fine pores; strongly calcareous; strongly alka-
line (pH 8.5); clear, smooth boundary.

C2—37 to 45 inches, pale-brown (10YR 6/3) silty clay,
brown (10YR 4/3) when moist; massive; very hard,
very firm, very sticky and very plastic; few very fine
roots; few very fine pores; very strongly calcareous,
lime in veins; strongly alkaline (pH 8.6); gradual,
smooth boundary.

C3—45 to 60 inches, light brownish-gray (10YR 6/2) clay,
brown (10YR 4/3) when moist; massive; extremely
hard, very firm, very sticky and very plastic; no visible
roots; few very fine pores; strongly calcareous; strongly
alkaline (pH 9.0).

Texture between depths of 10 and 40 inches averages
silty clay loam, but individual layers range from silty clay
loam to silty clay.

The A horizon is 20 to 30 inches thick. It is grayish brown,
dark grayish brown, or brown when dry and very dark
grayish brown, very dark brown, or dark brown when moist.
Reaction ranges from mildly alkaline to moderately alkaline.

The C horizon is pale brown, brown or grayish brown to
white when dry and dark brown, brown, or grayish brown
to light brownish gray when moist. Reaction ranges from
moderately alkaline to very strongly alkaline. The C horizon
ranges from silt loam to clay below a depth of 40 inches.

KcB—Keigley silty clay loam, 2 to 4 percent slopes.
This soil is on alluvial fans, alluvial plains, and in
valley bottoms. Runoff is medium, and the hazard of
erosion is slight.

Included with this soil in mapping are small areas
of Moroni silty clay, 2 to 8 percent slopes; Calita loam,
2 to 4 percent slopes; and Birdow very fine sandy
loam, 2 to 4 percent slopes. Also included are small
areas of Keigley silty clay loam, 4 to 8 percent slopes,
and areas where the surface layer is silty clay.

Most of the acreage of this soil is used for irrigated
alfalfa and irrigated or nonirrigated small grain and
grass for hay or pasture. Small areas are used as range.
Capability units Ile-2 irrigated, IVe-UZ nonirrigated;
Upland Loam range site.

Kitchell Series

The Kitchell series consists of somewhat excessively
drained soils that formed in alluvium or colluvium
derived from limestone and shale on mountainsides.
Kitchell soils are commonly associated with Deer Creek,
Lizzant, Lundy, and Mower soils. Slope is 40 to 70
percent.

Elevation ranges from 7,000 to 8,000 feet. The
average annual precipitation ranges from 20 to 22
inches, and the mean annual air temperature ranges
from 40° to 43° F. The frost-free period is 70 to 90
days. Vegetation is Douglas-fir, concolor fir, oakbrush,
and forbs.

In a representative profile the surface layer is very
dark grayish brown gravelly loam and dark-brown
very cobbly loam about 22 inches thick. The substratum
to a depth of 60 inches is light brownish-gray and very
pale brown very strongly calcareous very stony loam.
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Permeability is moderately rapid. The available
water capacity is 4 to 6 inches. The water-supplying
capacity is 9 to 12 inches annually. The effective root
zone is 60 inches or more.

Kitchell soils are used for woodland of Douglas-fir
and concolor fir, They are also used as summer habitat
by deer and elk.

Representative profile of Kitchell gravelly loam,
40 to 70 percent slopes, in a woodland area in Hells
Kitchen Canyon, 2,145 feet north and 2,150 feet west
of the southeast corner of sec. 16, T. 17 S.,, R. 1 E,,
Sanpete County:

01—1%% inches to 0, freshly fallen leaves, pine needles and
other decomposing vegetative matter.

A11—0 to b inches, very dark grayish-brown (10YR 3/2)
gravelly loam, very dark brown (10YR 2/2) when
moist; weak, fine, granular structure; slightly hard,
friable, nonsticky and plastic; common fine and few
very fine roots; few fine pores; 20 percent gravel; soil
mass noncalcareous; moderately calcareous fine lime
nodules and fine gravel; neutral (pH 7.0); clear,
smooth boundary.

A12—5 to 14 inches, very dark grayish-brown (10YR 3/2)
gravelly loam, very dark brown (10YR 2/2) when
moist: weak, medium, subangular blocky structure;
slightly hard, friable, nonsticky and plastic; common
fine and few medium and coarse roots; few very fine
pores; 20 percent gravel; soil mass noncalcareous;
moderately calcareous fine gravel and fine lime nodules;
neutral (pH 7.0); clear, wavy boundary.

A13—14 to 22 inches, dark-brown (7.56YR 4/2) very cobbly
loam, very dark brown (10YR 2/2) when moist; weak,
fine, subangular blocky structure; slightly hard, friable,
slightly sticky and plastic; common fine and very fine
roots; few fine discontinuous pores; 75 percent cobbles
and gravel; strongly calecareous lime occurs as coatings
on rock fragments and in fine nodules and gravel, soil
mass is slightly calcareous; neutral (pH 7.0); clear,
irregular boundary. -

Clca—22 to 46 inches, light brownish-gray (10YR 6/2)
very stony loam, dark brown (10YR 4/2) when moist;
massive; slightly hard, friable, nonsticky and plastic;
common fine and very fine roots and few medium and
coarse roots; 75 percent rock fragments, mainly stones;
very strongly calcareous, lime in fine nodules and segre-
gated coatings on stones; moderately alkaline (pH 8.0);
gradual, wavy boundary.

C2ca—46 to 60 inches, very pale brown (10YR 7/3) very
stony loam, brown (10YR 5/3) when moist; massive;
soft, friable, slightly sticky and plastic; 80 percent rock
fragments; very strongly calcareous, lime segregated as
coatings on rock fragments and in fine nodules; moder-
ately alkaline (pH 8.0).

Texture between depths of 10 and 40 inches ranges from
gravelly or very gravelly loam to cobbly or very cobbly loam
or stony and very stony loam. Content of rock fragments
ranges from 35 to 80 percent. .

The A horizon is 16 to 81 inches thick. It is very dark
grayish brown, dark brown to brown or grayish brown when
dry and very dark brown to dark brown or very dark grayish
brown when moist. It is typically gravelly loam; content of
gravel is 20 to 650 percent. The A horizon is noncalcareous
to moderately calcareous. The soil mass is noncalcareous,
and the lime is in the fine gravel. Reaction ranges from
neutral to moderately alkaline, L

The Cea horizon is light brownish gray, pinkish gray,
light brown, or pale brown to pink or very pale brown when
dry and brown, dark brown, or dark grayish brown to pink
or very pale brown when moist. Colors also range to reddish
brown in places. The Cca horizon is verﬁ strongly calcareous,
and reaction is neutral to strongly alkaline.

KEG—Kitchell gravelly loam, 40 to 70 percent slopes.
This soil is on the north-facing mountainsides. It has
the profile described as representative of the series.
Runoff is medium, and the hazard of erosion is moder-

ate. On Mount Stevens in Redmond Canyon this soil
has a thin bleached subsurface layer. Vegetation is
typically woodland.

Included with this soil in mapping are small areas
of Lizzant very stony loam, 40 to 70 percent slopes;
Deer Creek stony silt loam, high rainfall, 25 to 40
percent slopes; Mower clay loam, 5 to 30 percent
slopes; Rock outerop; and areas where stones cover 2
to 10 percent of the surface.

This soil is used for woodland. It is also used as
wildlife habitat by deer and elk. This soil has a site
index of about 65 for Douglas-fir and about 51 for
concolor fir, The average annual production is about
104 board feet of sawtimber per acre for Douglas-fir
and 38 board feet per acre for concolor fir. Seedling
mortality, windthrow hazard, and plant competition
are slight; equipment restriction is moderate to severe.
Capability unit VIIs-HC nonirrigated; range site not
asgigned.

KM—Kitchell-Mower association. This association is
on mountainsides, It is about 50 percent Xitchell
gravelly loam, 40 to 70 percent slopes, on the very
steep north-facing aspects; about 40 percent Mower
clay loam, 5 to 30 percent slopes, in the less sloping
areas; about 10 percent Lundy channery silt loam,
5 to 40 percent slopes, on the ridges; small areas of
Rock outcrop; and Lizzant very cobbly loam, 20 to 40
percent slopes.

Runoff is medium on this mapping unit, and the
hazard of erosion is moderate.

Kitchell soil is used for woodland of Douglas-fir,
concolor fir, maple, or oakbrush. It is also used as
habitat by deer. The Mower soil is used as range,
mainly by sheep and deer.

This association has a site index of about 65 for
Douglas-fir and about 51 for concolor fir. The average
annual production is about 104 board feet of saw-
timber per acre for Douglas-fir and 38 board feet
per acre for concolor fir. Seedling mortality, wind-
throw hazard, and plant competition are slight; equip-
ment restriction is moderate to severe. Kitchell soil in
capability unit VIIs-HC nonirrigated, range site not
assigned; Mower soil in capability unit VIs-M non-
irrigated, Mountain Stony L.oam range site.

Kjar Series

The Kjar series consists of very poorly drained
soils that formed in aluvium derived mainly from lime-
stone on bottom lands of alluvial valleys. Kjar soils
are commonly associated with Anco, Peteetneet,
Poganeab, and Shumway soils. Slope is 0 to 2 percent.

Elevation ranges from 5,200 to 5,600 feet. The
average annual precipitation ranges from 8 to 12
inches, and the mean annual air temperature ranges
from 45° to 48° F. The frost-free period is 110 to
120 days. Vegetation is mainly water- and salt-tolerant
perennial grasses.

In a representative profile the surface layer is dark-
gray peaty silt loam about 8 inches thick. The sub-
stratum is light-gray and white silty clay loam to a
depth of about 19 inches and light-gray and white
very strongly calcareous silt loam to a depth of 60
inches.
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The soils are moderately alkaline to strongly alkaline
and moderately saline to strongly saline. Permeability
is moderate. The available water capacity is 5 to 8
inches. The amount of water available to plants is
reduced by the high content of salt. The effective root
zone is 60 inches or more. The seasonal high water
table fluctuates from the surface to a depth of 10
inches, but during part of the season it is as much as
60 inches deep.

Kjar soils are used for pasture or as range. They
are also used as nesting sites by both upland game
birds and waterfowl.

Representative profile of Kjar peaty silt loam, in a
pasture about 314 miles northwest of Manti, at a point
1,495 feet north and 200 feet east of the southwest
corner of sec. 24, T. 17 8., R. 2 E., Sanpete County :

02—8 inches to 0, dark-gray (10YR 4/1) peaty silt loam,
black (10YR 3/2) when moist; massive; slightly hard,
very friable, nonsticky and nonplastic; many fine and
very fine roots; strongly calcareous; strongf; alkaline
(pH 8.6); abrupt, smooth boundary.

C1—0 to 6 inches, white (10YR 8/2) silty clay loam, light
gray (10YR 7/2) when moist; few, fine, faint, yellowish-
brown (10YR 5/4) mottles; weak, medium, subangular
blocky structure; slightly Hhard, friable, sticky and
plastic; few fine and very fine roots; very strongly
carcareous; common snail shells; strongly alkaline (pH
9.0); abrupt, smooth boundary.

C2—86 to 11 inches, light-gray (10YR 7/2) light silty clay
loam, light brownish gray (10YR 6/2) when moist; few,
fine, faint, yellowish-brown (10YR 5/4) mottles; mas-
sive; slightly hard, friable, sticky and plastic; few very
fine roots; few fine pores; very strongly calecareous;
common freshwater snail shells; strongly alkaline (pH
8.8); clear, smooth boundary.

C3—11 to 35 inches, light-gray (10YR 8/2) silt loam, light
brownish gray (10YR 6/2) when moist; 3 layers, % to
1 inch thick, of silt loam that are dark gray (10YR
3/1) when moist; massive; slightly hard, friable, sticky
and plastic; few very fine roots; few very fine pores;
few fine gypsum crystals; very strongly calcareous;
common small and medium freshwater snail shells;
strongly alkaline (pH 9.0); gradual, smooth boundary.

C4—35 to 60 inches, white (10YR 8/2) silt loam, light
brownish gray (10YR 6/2) when moist; %-inch layer
of dark gray (10YR 4/1) loam, very dark gray (10YR
3/1) when moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; few very fine roots;
few very fine pores; few fine gypsum flakes or crystals;
very strongly calcareous; numerous freshwater snail
shells; strongly alkaline (pH 9.0).

The soils are gray or light gray and have chromas of
2 or 1 within a depth of 12 inches of the peaty layer. Tex-
ture between depths of 10 and 40 inches averages silt loam
but ranges from silty clay loam to silt loam.

The O2 horizon is 6 to 8 inches thick. It is dark gray to
very dark gray when dry and black when moist. Content
of organic matter ranges from 30 to 80 percent. The 02
horizon is moderately calcareous to strongly calcareous and
moderately alkaline to strongly alkaline.

The C horizon is white to light gray or light brownish
gray when dry and light brownish gray to gray or brownish
gray to light gray when moist. Dark-gray or very dark
gray layers % to 9 inches thick are in most places.

Kp—Kjar peaty silt loam. This soil is on valley
bottoms. Slope is 0 to 2 percent. Runoff is ponded, and
there is no hazard of erosion.

Included with this soil in mapping are small areas
of Peteetneet peat; Anco silty clay loam; Poganeab
silt loam, strongly saline-alkali; Shumway silty clay
}oam; and small areas that do not have a peaty surface
ayer.,

This soil is used as pasture or range. It is also
used as nesting habitat by both upland game birds and
waterfowl. Capability unit VIIw-28 nonirrigated;
Salt Meadows range site.

Linoyer Series

The Linoyer series consists of well-drained soils that
formed in alluvium derived from sandstone and lime-
stone on alluvial fans and alluvial plains. Linoyer soils
are commonly associated with Arapien, Genola, Rapho,
and Woodrow soils. Slope is 1 to 5 percent. ‘

Elevation ranges from 5,100 to 6,000 feet. The
average annual precipitation ranges from 8 to 12
inches, and the mean annual air temperature ranges
from 45° to 49° F. The frost-free period is 115 to 130
days. Vegetation is rabbitbrush, Indian ricegrass, and
big sagebrush.

In a representative profile the surface layer is light
brownish-gray and pale-brown very fine sandy loam
about 7 inches thick. The substratum to a depth of 60
inches is very pale brown very fine sandy loam and
silt loam.

Reaction is moderately alkaline to strongly alkaline.
Permeability is moderate. The available water capacity
is 8 to 11 inches. The water-supplying capacity is 5
to 8 inches annually. The effective root zone is about
60 inches.

Linoyer soils are used for irrigated alfalfa, small
grain, sugar beets, corn, and pasture. They are also
used as range.

Representative profile of Linoyer very fine sandy
loam, 2 to 5 percent slopes, eroded, 200 yards north
of Palisade Lake, 1,500 feet east and 1,000 feet south
of the northwest corner of sec. 35, T. 18 S.,, R. 2 E.,
Sanpete County:

Al1—0 to 2 inches, light brownish-gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2) when
moist; weak, medium, platy structure; common very
fine and few medium roots; few very fine pores; moder-
ately calcareous; moderately alkaline (pH 8.2); abrupt,
smooth boundary.

A12—2 to 7 inches, pale-brown (10YR 6/3) very fine sandy
loam, brown (10YR 5/3) when moist; weak, medium,
subangular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common very fine
and few medium roots; few very fine and fine pores;
moderately calcareous; moderately alkaline (pH 8.4);
clear, smooth boundary,

C1—7 to 17 inches, very pale brown (10YR 7/4) very fine
sandy loam, brown (10YR 5/3) when moist; massive;
slightly hard, very friable, slightly sticky and slightly
plastic; few very fine roots; few very fine and fine
pores; strongly calcareous; strongly alkaline (pH 8.6);
gradual, smooth boundary.

C2—17 to 34 inches, very pale brown (10YR 7/4) very fine
sandy loam, yellowish brown (10YR 5/4) when moist;
massive; slightly hard, very friable, slightly sticky and
slightly plastic; few very fine roots; few very fine and
fine pores; strongly calcareous; moderately alkaline
(pH 8.4); clear, smooth boundary.

C3—34 to 48 inches, very pale brown (10YR 7/4) silt loam,
light yellowish brown (10YR 6/4) when moist; massive;
slightly hard, friable, slightly sticky and plastic; few
very fine pores; strongly calcareous; moderately alka-
line (pH 8.4); gradual, smooth boundary.

C4—43 to 60 inches, very pale brown (10YR 7/4) very fine
sandy loam, light yellowish brown (10YR 6/4) when
moist; massive; slightly hard, friable, slightly sticky
and slightly plastic; few very fine pores; strongly cal-
careous; moderately alkaline (pH 8.2).
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Texture between depths of 10 and 40 inches ranges from
very fine sandy loam to silt loam.

The A horizon is 6 to 11 inches thick. It is light brownish
gray, pale brown, pinkish gray, pink, or very pale brown
when dry and dark grayish brown, brown, dark brown to
grayish brown or yellowish brown when moist. The A
horizon is loam, silt loam, or very fine sandy loam.

The C horizon is very pale brown, light brown, light
yellowish brown, or brownish yellow to pink when dry and
brown, dark brown, or light yellowish brown to dark yellow-
ish brown or light brown or pale brown when moist, Colors
also range to reddish brown or light reddish brown. Content
of gravel below a depth of 40 inches ranges from 0 to 20
percent.

LdB—Linoyer very fine sandy loam, 1 to 2 percent
slopes. This soil is on alluvial fans and alluvial plains.
It has a profile similar to the one described as repre-
sentative of the series, but it is only slightly eroded.
Runoff is medium, and the hazard of erosion is
moderate.

Included with this soil in mapping are small areas
of Linoyer very fine sandy loam, 2 to 5 percent slopes,
eroded; Rapho gravelly fine sandy loam, 2 to 5 per-
cent slopes; and Arapien fine sandy loam, 1 to 2
percent slopes. )

This soil is used for irrigated alfalfa, small grain,
corn, sugar beets, and pasture. Small areas are also
used as range. Capability units Ile-2 irrigated, VIIe-S
nonirrigated; Semi-desert Loam range site.

LdC2—Linoyer very fine sandy loam, 2 to 5 percent

slopes, eroded. This soil is on alluvial fans and alluvial
plains. It has the profile described as representative of
the series. Runoff is medium, and the hazard of erosion
is severe. Sheet erosion is moderate, and there are
usually rills and a few deep gullies.

Included with this soil in mapping are small areas
of Linoyer very fine sandy loam, 1 to 2 percent slopes;
Genola loam, 2 to 5 percent slopes, eroded; and
Arapien fine sandy loam, 2 to 5 percent slopes, eroded.

This soil is used for irrigated alfalfa, small grain,
corn, and pasture. Some areas are used as range.
Capability units ITle-2 irrigated, VIIe-S nonirrigated;
Semi-desert Loam range site.

Lisade Series

The Lisade series consists of somewhat excessively
drained soils that formed in alluvium derived from
sandstone, limestone, and shale on alluvial fans and
alluvial plains. Lisade soils are commonly associated
with Amtoft, Arapien, Genola, Rapho, and Sanpete
goils. Slope is 1 to 5 percent,

Elevation ranges from 5,000 to 6,000 feet. The
average annual precipitation ranges from 8 to 12
inches, and the mean annual air temperature ranges
from 45° to 49° F. The frost-free period ranges from
115 to 130 days. Vegetation in the noncultivated areas
is dominantly black sagebrush, yellowbrush, rabbit-
brush, and Indian ricegrass.

In a representative profile the surface layer is
pinkish-gray and light-brown loam about 5 inches
thick. The substratum is pinkish-white and pink sandy
loam, loam, and gravelly sandy loam to a depth of about
34 inches and pink and light-brown gravelly sandy
loam and gravelly loam to a depth of 66 inches.

The Lisade soils are strongly calcareous in the sur-

face layer, very strongly calcareous in the upper part
of the substratum, and strongly calcareous in the
lower part of the substratum. Reaction is moderately
alkaline to strongly alkaline. Permeability is moder-
ately rapid. The available water capacity is 5§ to 7
inches. The water-supplying capacity of nonirrigated
soils is 5 to 8 inches annually. The effective root zone
is about 60 inches.

Lisade soils are used for irrigated alfalfa, small
grain, corn silage, improved pasture, and range. These
soils are also used as habitat by upland game birds and
rabbits.

Representative profile of Lisade loam, 2 to 5 percent
slopes, eroded, in a range area 2 miles east, 14 mile
north of Axtell, east side of Highland Canal, about
3,000 feet east and 1,070 feet south of the northwest
corner of sec. 15, T. 20 S., R. 1 E., Sanpete County:

A11—0 to 2 inches, pinkish-gray (7.5YR 6/2) loam, brown
(7.5YR 5/3) when moist; weak, thick, platy structure;
slightly hard, very friable, slightly sticky and slightly
plastic; few medium and common fine roots; common
fine pores; 15 percent gravel, mainly a surface mantle;
strongly calcareous; moderately alkaline (pH 8.4);
clear, smooth boundary.

Al12—2 to 5 inches, light-grown (7.5YR 6/4) loam, brown
(7.6YR 5/4) when moist; weak, fine, subangular blocky
structure; slightly hard, very friable, slightly sticky
and slightly plastic; common fine and medium roots;
strongly calcareous, lime in veins; strongly alkaline
(pH 8.5); clear, smooth boundary.

Clca—b to 12 inches, pinkish-white (7.5YR 8/2) loam, pink
(7.5YR 7/4) when moist; weak, medium, platy strue-
ture; slightly hard, friable, slightly sticky and slightly
plastic; common fine and medium roots; common fine
and very fine pores; very strongly calcareous, lime in
soft rounded masses and flakes; strongly alkaline (pH
8.6); gradual, smooth boundary.

C2ca—12 to 16 inches, pinkish-white (7.5YR 8/2) sandy
loam, pink (7.5YR 7/4) when moist; weak, medium,
platy structure; slightly hard, very friable, nonsticky
and nonplastic; common fine and very fine and few
medium roots; common very fine pores; very strongly
calcareous, lime in soft rounded masses and flakes;
strongly alkaline (pH 8.6); gradual, smooth boundary.

C3ca—16 to 22 inches, pink (7.5YR 7/4) sandy loam,
light brown (7.56YR 6/4) when moist; massive; hard,
friable, slightly sticky and slightly plastic; few fine
roots; common very fine pores; about 15 percent gravel;
very strongly calcareous, coatings on gravel and in soft
rounded masses; strongly alkaline (pH 8.5); clear,
smooth boundary.

C4ca—22 to 34 inches, pink (7.5YR 7/4) gravelly sandy
loam, light brown (7.5YR 6/4) when moist; massive;
slightly hard, very friable, slightly sticky and slightly
plastic; few fine pores; 20 percent fine gravel; very
strongly calcareous, lime in fine soft rounded masses
and flakes; strongly alkaline (pH 8.7); clear, wavy
boundary.

C5—34 to 55 inches, light-brown (7.5YR 6/4) gravelly
sandy loam, reddish brown (5YR 5/4) when moist;
massive; slightly hard, very friable, nonsticky and
slightly plastic; few fine roots; common very fine pores;
about 20 percent fine gravel; strongly calcareous, lime
in soft rounded masses; strongly alkaline (pH 8.8);
clear, wavy boundary.

C6—5b to 66 inches, pink (YR 7/4) gravelly loam, yellow-
ish red (YR 5/6) when moist; massive; slightly hard,
very friable, slightly sticky and slightly plastic; few
fine roots; few fine and very fine pores; about 30 per-
cent gravel; strongly calcareous, lime segregated on
gravel; strongly alkaline (pH 8.8).

Texture between depths of 10 and 40 inches is typically
gravelly sandy loam but ranges to fine sandy loam and loam.
Rock fragments are mainly gravel, and content ranges from
10 to 35 percent.
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The A horizon is 5 to 14 inches thick. It is light brown
to pink, pinkish gray, or very pale brown when dry and
dark brown to brown or grayish brown when moist. The A
horizon is fine sandy loam or loam.

The Cca horizon is pinkish white, pink, light brown, or
light brownish gray to very pale brown when dry and pink,
brown, light brown, reddish brown, or grayish brown to
very pale brown when moist. It is 29 to 46 inches thick.
The C horizon has color and texture similar to the Ceca
horizon, but it contains less lime, and content of gravel is
20 to 50 percent.

LeB—Lisade loam, 1 to 2 percent slopes. This soil is
on alluvial fans and alluvial plains. It has a profile
similar to the one described as representative of the
series, but the surface layer is 10 to 14 inches thick.
Runoff is slow, and the hazard of erosion is moderate.
Sheet erosion and rill erosion are active in places.

Included with this soil in mapping are small areas
of Arapien fine sandy loam, 1 to 2 percent slopes;
Sanpete gravelly fine sandy loam, 2 to 5 percent slopes
and Linoyer very fine sandy loam, 1 to 2 percent slopes.

Most of the acreage of this soil is used for irrigated
alfalfa, small grain, corn silage, and pasture. Small
areas are used as range. Capability units IIe-2 irri-
gated, VIIe-S nonirrigated; Semi-desert Limy Loam
range site.

LeC2—Lisade loam, 2 to 5 percent slopes, eroded.
This soil is on alluvial fans and alluvial plains. It has
the profile described as representative of the series.
Runoff is medium, and the hazard of erosion is severe.
There are a few deep gullies, and sheet erosion and
rill erosion are common. The surface layer is only 5
to 10 inches thick, and white spots show where the
original surface layer has been removed. In places, a
thin mantle of gravel is on the surface. East of
Axtel this soil has some gypsum crystals below a depth
of 30 inches.

Included with this soil in mapping are small areas
of Arapien fine sandy loam, 2 to 5 percent slopes,
eroded; Sanpete gravelly fine sandy loam, 2 to 5 per-
cent slopes; Sanpete cobbly fine sandy loam, 5 to 10
percent slopes, eroded; and Linoyer very fine sandy
loam, 2 to 5 percent slopes, eroded. The Sanpete soils
are on the low ridges east of Axtell.

Most of the acreage of this soil is used as range.
In some areas small acreages are used for irrigated
alfalfa and small grain. Capability units IIle-2 irri-
gated, VIle-S nonirrigated; Semi-desert Limy Loam
range site.

LFC2—Lisade-Sanpete complex, 2 to 5 percent
slopes, eroded. This mapping unit is on alluvial fans.
It is about 55 percent Lisade loam, 2 to 5 percent slopes,
eroded, in the swales, depressions, and less sloping
areas; about 35 percent Sanpete gravelly fine sandy
~loam, 2 to 5 percent slopes, on the ridges and steeper
side slopes; small areas of Denmark gravelly loam,
2 to 5 percent slopes; Arapien fine sandy loam, 2 to 5
percent slopes, eroded; and Rapho gravelly fine sandy
loam, 2 to 5 percent slopes.

Runoff is medium on the Lisade loam, and the hazard
of erosion is severe. There are a few deep gullies, and
sheet erosion and rill erosion are common. The surface
layer is 5 to 10 inches thick, and white spots indicate
where the original surface layer has been removed.
There usually is a thin mantle of gravel on the sur-

face. Runoff is medium on the Sanpete gravelly fine
sandy loam, and the hazard of erosion is moderate.

This mapping unit is used as spring and fall range
by sheep and cattle. Capability unit VIIe-S nonirri-
gated; Lisade soil in Semi-desert Limy Loam range
site, Sanpete soil in Semi-desert Stony Loam range
gite,

Lizzant Series

The Lizzant series consists of somewhat excessively
drained soils that formed in alluvium and colluvium
derived from limestone, sandstone, and shale on moun-
tainsides and alluvial fans. Lizzant soils are commonly
associated with Clegg, Fontreen, Mower, and Sedwell
soils. Slope is 4 to 60 percent.

Elevation ranges from 6,800 to 8,000 feet. The
average annual precipitation ranges from 14 to 20
inches, and the mean annual air temperature ranges
from 43° to 45° F. The frost-free period is 90 to 110
days. Vegetation is oakbrush, snowberry, birchleaf
mountainmahogany, and perennial grasses.

In a representative profile the surface layer is very
dark grayish-brown and dark grayish-brown very cob-
bly loam and cobbly loam about 11 inches thick. The
subsoil is grayish-brown very strongly calcareous cob-
bly loam about 9 inches thick. The substratum to a
depth of about 60 inches is light brownish-gray very
gravelly loam and very stony clay loam.

The Lizzant soils are slightly calcareous to strongly
calcareous in the surface layer and very strongly cal-
careous in the subsoil and substratum. Permeability is
moderately rapid. The available water capacity is 4 to
6 inches. The water-supplying capacity is 6 to 10 inches
annually. The effective root zone is 60 inches or more.

Lizzant soils are used as range by sheep, cattle,
deer, and elk. They are a fair source of road fill.

Representative profile of Lizzant very cobbly loam,
20 to 40 percent slopes, in a range area about 1/ mile
east of the upper power plant in Fairview Canyon,
about 2,000 feet south and 1,000 feet west of the north-
east corner of sec. 31, T. 13 S., R. 5 E., Sanpete County :

Al11—0 to b inches, very dark grayish-brown (10YR 3/2)
very cobbly loam, very dark brown (10YR 2/2) when
moist; moderate, fine, granular structure; soft, friable,
slightly sticky and slightly plastic; common very fine
roots; few medium and fine pores; 50 percent cobbles
and stones, mainly as a surface mantle; strongly cal-
careous, lime is in fine limestone fragments, the soil
matrix is slightly calcareous; moderately alkaline
(pH 8.4); clear, smooth boundary.

A12—b5 to 11 inches, dark grayish-brown (10YR 4/2) cobbly
loam, very dark brown (10YR 2/2) when moist; mod-
erate, fine, granular structure; soft, friable, slightly
sticky and plastic; few medium and common very fine
roots; few fine and medium pores; 20 percent cobbles
and 15 percent gravel, dominantly limestone; strongly
calcareous, lime is disseminated and in fine limestone
fragments, moderately alkaline (pH 8.4); clear, smooth
boundary.

B2—11 to 20 inches, grayish-brown (10YR 5/2) cobbly
loam, dark grayish brown (10YR 4/2) when moist;
moderate, fine, subangular blocky structure; hard, fri-
able, slightly sticky and plastic; few coarse, medium,
fine, and very fine roots; few fine pores; 20 percent
cobbles and 20 percent gravel; very strongly calcareous,
lime is disseminated and in fine limestone fragments;
moderately alkaline (pH 8.4); gradual, wavy boundary.
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Clea—20 to 82 inches, light brownish-gray (10YR 6/2)
very gravelly loam, dark grayish brown (10YR 4/2)
when moist; massive; slightly hard, friable, slightly
sticky and plastic; few medium, fine, and very fine
roots; few fine pores; 30 percent gravel and 20 percent
cobbles, dominantly limestone; very strongly calcareous,
thick lime coatings on rock fragments and in veins;
strongly alkaline (pH 8.6); clear, smooth boundary.

C2¢a—32 to 40 inches, light brownish-gray (10YR 6/2) very
gravelly loam, dark grayish brown (10YR 4/2) when
moist; massive; slightly hard, friable, slightly sticky
and plastic; few fine and medium roots; 60 percent
gravel and 20 percent cobbles; very strongly calcareous,
lime coatings on rock fragments; strongly alkaline (pH
9.0); gradual, wavy boundary.

C8ca—40 to 53 inches, light brownish-gray (10YR 6/2)
very stony loam, grayish brown (10YR 5/2) when
moist; massive; slightly hard, firm, slightly sticky and
plastic; 60 percent stones and cobbles and 10 percent
gravel; very strongly calcareous, thick lime coatings
on rock fragments; strongly alkaline (pH 8.8); gradual,
smooth boundary.

C4—53 to 60 inches, light brownish-gray (10YR 6/2) very
stony light clay loam, grayish brown (10YR 5/2) when
moist; massive; slightly hard, firm, slightly sticky and
plastic; 50 percent stones and 25 percent gravel; very
strongly caleareous; moderately alkaline (pH 8.4).

Texture between depths of 10 and 40 inches ranges from
gravelly or very gravelly loam to cobbly or very cobbly loam
and stony or very stony loam. Content of rock fragments is
35 to 80 percent.

‘The A horizon is 8 to 15 inches thick. It is dark grayish
brown, very dark grayish brown, brown, or grayish brown
when dry and very dark brown, dark brown, or very dark
grayish brown when moist. Reaction ranges from mildly
alkaline to moderately alkaline, and the A horizon is slightly
calcareous to strongly calcareous.

The B horizon is 4 to 14 inches thick. It is grayish brown,
brown, or light brownish gray to pale brown when dry and
dark grayish brown or dark brown to grayish brown or
brown when moist. Reaction is moderately alkaline to
strongly alkaline.

The Cca horizon is light brownish gray or pale brown
to light gray or very pale brown when dry and dark grayish
brown, dark brown, grayish brown, light gray, or very pale
brown when moist. Reaction is moderately alkaline to
strongly alkaline.

LGE—Lizzant very cobbly loam, 20 to 40 percent
slopes. This so0il is on mountainsides. It has the profile
described as representative of the series. The surface
layer has 50 percent cobbles and stones, mainly as a
surface mantle. Runoff is medium, and the hazard of

erosion is moderate.

Included with this soil in mapping are small areas
of Fontreen very cobbly loam, 20 to 40 percent slopes,
eroded; Lundy channery silt loam, 5 to 40 percent
slopes ; and small areas that have only 10 to 25 percent
of the surface covered with stones and cobbles.

This soil is used as summer range by sheep, cattle,
and deer. Except for the steeper areas, it is a fair
source of road fill, Capability unit VIs-M nonirrigated;
Mountain Stony Loam range site.

LHD—Lizzant stony loam, 4 to 20 percent slopes.
This soil is on alluvial fans. It has a profile similar to
the one described as representative of the series, but
gtones cover about 2 percent of the surface. Runoff is
medium, and the hazard of erosion is slight.

Included with this soil in mapping are small areas
of Fontreen cobbly loam, 4 to 20 percent slopes; Deer
Creek stony silt loam, 6 to 30 percent slopes; and small
areas that have 10 to 25 percent of the surface covered
with stones and cobbles,

This soil is used as summer range by sheep, cattle,
and deer. It is a fair source of road fill. Capability unit
VIs—M nonirrigated ; Mountain Stony Loam range site.

LKG—Lizzant very stony loam, 40 to 60 percent
slopes. This soil is on mountainsides. It has a profile
similar to the one described as representative of the
series, but it has 40 to 60 percent slopes, and stones
and cobbles cover 10 to 25 percent of the surface. Run-
off is rapid, and the hazard of erosion is severe. The
A1 horizon is only 6 to 8 inches thick in places.

Included with this soil in mapping are small areas
of Kitchell gravelly loam, 40 to 70 percent slopes;
Lundy channery silt loam, 5 to 40 percent slopes; and
small areas that have less than 10 percent stones on
the surface.

This soil is used as summer range by sheep, cattle,
and deer. Capability unit VIIs—M nonirrigated ; Moun-
tain Stony Loam range site.

LLE—Lizzant-Clegg complex, 3 to 40 percent slopes.
This mapping unit is on alluvial fans and mountain-
sides. It is about 45 percent Lizzant very cobbly loam,
20 to 40 percent slopes, on ridges and southern ex-
posures; about 40 percent Clegg loam, 3 to 10 percent
slopes, in depressions, swales, and pockets; and about
5 percent each Ant Flat stony loam, 8 to 25 percent
slopes, Deer Creek stony silt loam, high rainfall, 6 to
25 percent slopes, and Lizzant stony loam, 4 to 20
percent slopes.

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

This mapping unit is used as summer range by sheep,
cattle, and deer. Capability unit VIs—-M nonirrigated;
Lizzant soils in Mountain Stony Loam range site; Clegg
goils in Mountain Loam range site.

LMF—Lizzant-Mower complex, 25 to 60 percent
slopes. This mapping unit is on mountainsides on all
exposures except northern. It is about 60 percent Liz-
zant very stony loam, 40 to 60 percent slopes, on the
upper two-thirds of the slopes; about 30 percent
Mower very stony loam, 25 to 50 percent slopes, eroded,
on the lower part or middle part of mountainsides and
on points and ridges; and about 5 percent each Rock
outcrop and Mower stony clay loam, 5 to 80 percent
slopes. Also included are small areas of Lundy chan-
nery silt loam, 5 to 40 percent slopes, on ridges.

Lizzant very stony loam has a profile similar to the
one described as representative of the Lizzant series,
but stones and cobbles cover 10 to 25 percent of the
surface and the surface layer is only 6 to 8 inches
thick in places. Runoff is rapid, and the hazard of
erosion is high,

Mower very stony loam, 25 to 50 percent slopes,
eroded, has a profile similar to the one described as
representative of the Mower series, but the surface
layer is very stony loam or very stony silt loam. Run-
off is medium, and the hazard of erosion is severe.
Vegetation is dominantly manzanita.

This mapping unit is used as summer range by
sheep, cattle, and deer. Capability unit VIIs-M non-
irrigated ; Mountain Stony Loam range site.

LNE—Lizzant-Sedwell complex, 5 to 40 percent
slopes. This mapping unit is on alluvial fans and moun-
tainsides. It is about 40 percent Lizzant very cobbly
loam, 20 to 40 percent slopes, on ridges, the steeper
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side slopes, and southern exposures; about 35 percent
Sedwell silt loam, 8 to 25 percent slopes, in swales,
depressions, and on the less steep side slopes; about 20
percent Mower stony clay loam, 5 to 30 percent slopes,
in open sagebrush park areas; and small areas of Rock
outcrop and Clegg loam, 3 to 10 percent slopes. Vege-
tation on the Sedwell soil is typically a heavy cover
of oakbrush.

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

Mower stony clay loam, 5 to 30 percent slopes, has
a profile similar to the one described as representative
of the Mower series, but stones cover 2 to 10 percent
- of the surface.

This mapping unit is used as spring and summer
range by sheep, cattle, and deer. Capability unit VIs-M
nonirrigated; Lizzant soil in Mountain Stony Loam
r%;nge site, Sedwell soil in Mountain Loam (Oak) range
site.

LOF—Lizzant-Kitchell association, steep. This map-
ping unit is on mountainsides. It is about 40 percent
Lizzant very stony loam, 40 to 60 percent slopes,
dominantly on western and northern exposures, and
about 40 percent Kitchell gravelly loam, 40 to 70 per-
cent slopes, on the northern and eastern exposures.
These soils occur in fairly large bodies. The remaining
20 percent of this association is Lundy channery silt
loam, 5 to 40 percent slopes, on the ridges, and small
areas of limestone and shale Rock outcrop.

Lizzant very stony loam, 40 to 60 percent slopes, has
a profile similar to the one described as representative
of the Lizzant series, but stones and cobbles cover 10
to 25 percent of the surface, and the surface layer is
only 6 to 8 inches thick in places. Runoff is rapid, and
the hazard of erosion is severe. Runoff on the Kitchell
soils is medium, and the hazard of erosion is moderate.

Lizzant very stony loam is used as summer range by
sheep, cattle, and deer. Kitchell gravelly loam is used
mainly as woodland of Douglas-fir and concolor fir. It
is also used by deer and elk as summer habitat.

This soil has a site index of about 65 for Douglas-fir,
and a site index of about 51 for concolor fir. The
average annual production is about 104 board feet of
sawtimber per acre for Douglas-fir and 38 for concolor
fir. Seedling mortality, windthrow hazard, and plant
competition are slight; equipment restriction is mod-
erate to severe. Lizzant soil in capability unit VIIs-M
nonirrigated, Mountain Stony Loam range site; Kitch-
ell soil in capability unit VIIs—HC nonirrigated, range
gite not assigned.

Lodar Series

The Lodar series consists of somewhat excessively
drained soils that are 10 to 20 inches deep over lime-
stone bedrock. These soils formed in colluvium, re-
siduum, and local alluvium derived from limestone on
mountainsides and ridges. Lodar soils are commonly
associated with Atepic, Borvant, and Fontreen soils.
Slope is 8 to 70 percent.

Elevation ranges from 5,600 to 6,500 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from 43°
to 45° F'. The frost-free period is 90 to 110 days. Vege-

tation is juniper, pinon, sagebrush, and perennial
grasses.

In a representative profile the surface layer is
grayish-brown very channery loam about 8 inches
thick. The substratum is light-brown very strongly
calcareous very gravelly loam about 7 inches thick.
Limestone bedrock is at a depth of 15 inches.

Permeability is moderately rapid. The available
water capacity is 1 to 2 inches. The water-supplying
capacity is 3 to 414 inches annually. Roots penetrate
to the top of the bedrock, where they spread out hori-
zontally or enter fractures in the bedrock.

Lodar soils are used as range by sheep and cattle
and as woodland.

Representative profile of Lodar very channery loam,
8 to 40 percent slopes, in a range area between Lone
Cedar Road and Japs Valley, about 990 feet south and
1,150 feet east of the northwest corner of sec. 23,
T. 19 8., R. 1145 W., Sanpete County:

Al1—0 to 2 inches, grayish-brown (10YR 5/2) very chan-
nery loam, very dark grayish brown (10YR 3/2) when
moist; weak, medium, platy structure; slightly hard,
friable, slightly sticky and slightly plastic; common
very fine roots; common very fine pores; about 50
percent channery rock fragments, mainly a surface
mantle; slightly calcareous; mildly alkaline (pH 7.8);
abrupt, smooth boundary.

Al12—2 to 8 inches, grayish-brown (10YR 5/2) very chan-
nery loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine, subangular blocky structure; slightly
hard, friable, slightly sticky and plastic; common fine
and very fine roots; about 50 percent rock fragments,
mainly less than 6 inches in length; moderately cal-
careous; mildly alkaline (pH 7.8); clear, smooth
boundary.

Clca—8 to 15 inches, light-brown (7.5YR 6/3) very gravelly
loam, dark brown (7.6YR 4/3) when moist; massive;
slightly hard, friable, slightly sticky and plastic; few
fine and very fine roots; few fine and very fine pores;
about 50 percent gravel and cobbles; very strongly
calcareous, lime segregated as coatings on rock frag-
ments and in fine veins and flakes; moderately alkaline
(pH 8.0); abrupt, wavy boundary.

R—15 inches, limestone rock.

Depth to limestone bedrock is 10 to 20 inches. The soil
is channery or very channery loam, gravelly or very
gravelly loam or cobbly or very cobbly loam. Content of
rock fragments is 35 to 80 percent.

The A horizon is 8 to, 10 inches thick. It is grayish
brown, dark brown, or dark grayish brown to brown when
dry and very dark grayish brown, very dark brown, or dark
brown when moist. The A horizon is slightly calcareous
to strongly calcareous, and reaction is mildly alkaline to
moderately alkaline.

The Cea horizon is light brown, brown, or grayish brown
to pinkish gray or very pale brown when dry and dark
brown, dark grayish brown, or brown to light brown, light
brownish gray, or pale brown when moist. Reaction ranges
from moderately alkaline to strongly alkaline. -

LRE—Lodar very channery loam, 8 to 40 percent
slopes. This soil is on mountainsides and ridges. It has
the profile described as representative of the series.
Runoff is medium, and the hazard of erosion is mod-
erate.

Included with this soil in mapping are small areas
of Borvant cobbly loam, 8 to 25 percent slopes, eroded;
Fontreen very cobbly loam, 20 to 40 percent slopes,
eroded; and Rock land.

This soil is used as spring and fall range by sheep
and cattle and as winter range by deer. Some areas
are wooded. Juniper is harvested for cedar posts, and
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both juniper and pinon are used for firewood. Capabil-
ity unit VIIs-U nonirrigated; Upland Shallow Loam
(Juniper-Pinon) range site.

LSG—Lodar-Fontreen complex, 40 to 70 percent
slopes. This mapping unit is on mountainsides. It is
about 55 percent Lodar very cobbly loam, 40 to 70
percent slopes, eroded, usually on ridges and hillsides;
"about 35 percent Fontreen very cobbly loam, 40 to 70
percent slopes, eroded, mainly on northern and western
exposures; and the rest is small areas of Borvant
cobbly loam, 8 to 25 percent slopes, eroded, and Clegg
loam, 3 to 10 percent slopes, in swales and depressions.

Lodar very cobbly loam, 40 to 70 percent slopes,
eroded, has a profile similar to the one described as
representative of the Lodar series, but the surface
layer is about 50 percent cobbles, mainly a surface
mantle. Runoff is rapid, and the hazard of erosion is
severe. Runoff is medium on the Fontreen soils, and
the hazard of erosion is severe.

This mapping unit is used as spring and fall range
by sheep and cattle and as winter range by deer. Capa-
bility unit VIIs-U nonirrigated; Lodar soil in Upland
Shallow Loam (Juniper-Pinon) range site, Fontreen
soil in Upland Stony Loam (Juniper-Pinon) range site.

LTE—Lodar-Rock outcrop complex, 8 to 40 percent
slopes. This mapping unit is on mountainsides and
ridges. It is about 70 percent Lodar very channery
loam, 8 to 40 percent slopes, on the mountainsides;
about 20 percent Rock outcrop mainly on the points
and ridges; and small areas of Fontreen very cobbly
loam, 20 to 40 percent slopes, eroded, and Borvant
cobbly loam, 8 to 25 percent slopes, eroded.

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

This mapping unit is used as spring and fall range
by sheep and cattle and as winter range by deer. Capa-
bility unit VIIs-U nonirrigated; Lodar soil in Upland
Shallow Loam (Juniper-Pinon) range site, Rock out-
crop not assigned a range site.

LTG—Lodar-Rock outcrop complex, 40 to 70 percent
slopes. This mapping unit is on mountainsides and
ridges. It is about 70 percent Lodar very cobbly loam,
40 to 70 percent slopes, eroded, on the mountainsides;
about 20 percent Rock outcrop mainly on the points
and ridges; and small areas of Fontreen very cobbly
loam, 40 to 70 percent slopes, eroded, and Borvant
cobbly loam, 8 to 25 percent slopes, eroded.

The Lodar soil has a profile similar to the one de-
scribed as representative of the series, but the surface
layer is about 50 percent cobbles, mainly a surface
mantle. Runoff is rapid, and the hazard of erosion is
severe.

This mapping unit is used as spring and fall range
by sheep and cattle and as winter range by deer. Capa-
bility unit VIIs-U nonirrigated; Lodar soil in Upland
Shallow Loam (Juniper-Pinon) range site, Rock out-
crop not assigned a range site.

Lundy Series

The Lundy series consists of somewhat excessively
drained soils that are 10 to 20 inches deep over lime-
stone bedrock. These soils formed in colluvium and
residuum derived from limestone and shale on broad

ridges and mountainsides. Lundy soils are commonly
associated with Clegg, Kitchell, Lizzant, and Mower
soils. Slope is 5 to 40 percent,

Elevation ranges from 7,000 to 8,000 feet. The
average annual precipitation ranges from 16 to 20
inches, and the mean annual air temperature is 43°
to 45° F. The frost-free period is 80 to 90 days. Vegeta-
tion is big sagebrush, oakbrush, and perennial grasses.

In a representative profile the surface layer is brown
channery silt loam about 4 inches thick. The sub-
stratum is brown very flaggy light clay loam about 12
inches thick. Limestone bedrock is at a depth of about
16 inches.

Permeability is moderately rapid. The available
water capacity is 1 to 2 inches. The water-supplying
capacity is about 6 inches annually. The effective root
zone extends to the top of the bedrock. Most of the
roots spread horizontally on the bedrock and enter
fractures in it.

Lundy soils are used as summer range by sheep,
cattle, and deer.

Representative profile of Lundy channery silt loam,
5 to 40 percent slopes, in a range site, 1 mile west of
Wire Grass Spring south of Dry Fork on West Moun-
tain, about 1,200 feet north and 200 feet west of the
southeast corner of sec. 21, T. 17 S., R. 1 E., Sanpete
County:

Al1—0 to 4 inches, brown (10YR 4/3) channery silt loam,
very dark brown (10YR 2/3) when moist; weak, fine,
granular structure; slightly hard, friable, slightly
sticky and slightly plastic; many very fine, few fine
roots; 26 percent channery limestone fragments 1 to 6
inches in length, mainly surface mantle; noncalcareous;
mildly alkaline (pH 7.4); clear, smooth boundary.

Clca—4 to 9 inches, brown (10YR 5/8) very flaggy light
clay loam, dark brown (10YR 3/3) when moist; moder-
ate, fine, subangular blocky structure; hard, firm,
sticky and plastic; few fine, very fine, and medium
roots; few fine and very fine pores; 76 percent rock
fragments 6 to 15 inches in length; strongly calcareous;
moderately alkaline (pH 8.2); gradual, smooth bound-

ary.

C2ca—9 to 16 inches, brown (10YR 6/3) very flaggy light
clay loam, dark brown (10YR 3/3) when moist; weak,
fine, subangular blocky structure; hard, firm, sticky
and plastic; few medium, fine, and coarse roots; 80
percent rock fragments 6 to 16 inches in length; very
strongly calcareous, lime segregated on bottom of
larger rock fragments; moderately alkaline (pH 8.2);
abrupt, smooth boundary.

R-—16 inches, fractured limestone bedrock.

Depth to limestone bedrock is 10 to 20 inches. The soil
is very flaggy heavy loam or clay loam. Content of rock
fragments is 50 to 80 percent.

The A horizon is 8 to 4 inches thick, It is brown, dark
brown or.very dark grayish brown to dark grayish brown
when dry and very dark brown to dark brown or very
dark grayish brown when moist. Reaction is neutral to
mildly alkaline. .

The Cca horizon is brown or dark grayish brown to
grayish brown when dry and very dark brown to dark brown
or very dark grayish brown when moist. Reaction is mildly
alkaline to moderately alkaline.

LUE—Lundy channery silt loam, 5 to 40 percent
slopes. This soil is on ridges and mountainsides. Runoff
is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Mower clay loam, 5 to 30 percent slopes; Rock
outerop; and Lizzant stony loam, 4 to 20 percent slopes.
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This soil is used as summer range by sheep, cattle,
and deer. A few areas have been chained and seeded
successfully. Capability unit VIs-M nonirrigated;
Mountain Shallow Loam range site.

Manassa Series

The Manassa series consists of well-drained soils
that formed in alluvium derived from shale, sandstone,
and limestone on alluvial fans, alluvial plains, and
lake terraces. Manassa soils are commonly associated
with Genola, Harding, Mellor, and Woodrow soils.
Slope is 1 to 5 percent.

Elevation ranges from 5,100 to 6,000 feet. The
average annual precipitation ranges from 8 to 12
inches, and the mean annual air temperature ranges
from 45° to 49° F. The frost-free period is 115 to 130
days. Vegetation is greasewood, shadscale, squirrel-
tail, bur buttercup, and pickleweed.

In a representative profile the surface layer is pale-
brown silt loam and loam about 6 inches thick. The
substratum to a depth of 60 inches is very pale brown,
light-brown, and pink stratified silt loam, gilty clay
loam, loam, and fine sandy loam.

The Manassa soils are strongly calcareous, moder-
ately saline to strongly saline, and moderately alkaline
to very strongly alkaline. Permeability is slow. The
available water capacity is 2 to 8 inches. The high
salt content reduces the amount of water available to
plants. The water-supplying capacity is less than 4
inches annually. The effective root zone is about 60
inches.

Manassa soils are used as range. They are also used
as habitat by upland game birds and rabbits.

Representative profile of Manassa silt loam, 1 to 5
percent slopes, in a range area of Manassa-Mellor
complex 4 miles north of Fayette, about 3,334 feet east,
2,300 feet south of the northwest corner of sec. 35,
T.17 8., R. 1 W., Sanpete County:

Al11—0 to 2 inches, pale-brown (10YR 6/3) loam, dark
brown (10YR 4/3) when moist; weak, fine, granular
structure; soft, friable, slightly sticky and slightly
plastic; many very fine roots; few very fine pores;
strongly calcareous; moderately alkaline (pH 8.2);
abrupt, smooth boundary.

Al2—2 to 6 inches, pale-brown (10YR 6/3) silt loam,
dark brown (10YR 4/3) when moist; weak, thin, platy
structure; soft, firm, sticky and plastic; common very
fine, few fine, and few medium roots; few very fine
and fine pores; strongly caleareous; strongly alkaline
(pH 8.6); clear, smooth boundary.

C1—6 to 12 inches, very pale brown (10YR 7/8) silt loam,
brown (10YR 5/3) when moist; weak, fine, granular
structure; slightly hard, firm, sticky and plastic; com-
mon fine and few medium roots; few very fine and
fine pores; strongly calcareous; strongly all¥aline (pH
8.8); clear, smooth boundary.

C2—12 to 256 inches, pink (7.5YR 7/3) heavy gilty clay
loam, brown (7.5YR 5/3) when moist; moderate,
medium, subangular blocky structure; hard, very firm,
sticky and plastic; few very fine and fine roots; few
very fine and fine pores; strongly caleareous; very
strongly alkaline (pH 9.2); clear, smooth boundary.

C3—26 to 33 inches, pink (7.5YR 7/3) silty clay loam,
brown (7.5YR 5/3) when moist; weak, medium, sub-
angular blocky structure; very hard, firm, sticky and
plastic; few very fine roots; common very fine, few
fine and medium pores; strongly calcareous; very
strongly alkaline (pH 9.2); clear, wavy boundary.

C4—33 to 54 inches, light-brown (7.5YR 6/3) loam, brown

(7.5YR 5/3) when moist; massive; slightly hard, fri-
able, slightly sticky and slightly plastic; few very fine
and fine roots; few very fine pores; strongly calcareous;
very strongly alkaline (pH 9.2); gradual, smooth
boundary.

C6—54 to 60 inches, light-brown (7.5YR 6/3) heavy fine
sandy loam, brown (7.5YR 5/8) when moist; massive;
soft, friable, slightly sticky and slightly plastic; few
very fine roots; few very fine pores; strongly cal-
careous; very strongly alkaline (pH 9.2).

Texture between depths of 10 and 40 inches is domi-
nantly silty clay loam, but thin lenses of silt loam, clay
loam, or loam are common.

The A horizon is 6 to 9 inches thick. It is pale brown
or light brown to pinkish gray or pale brown when dry
and dark brown to grayish brown when moist. Reaction
is moderately alkaline to strongly alkaline. .

The C horizon is pink, very pale brown, or light brown
to pinkish gray when dry and brown or dark brown to
light yellowish brown when moist. Reaction is strongly
alkaline to very strongly alkaline. Below a depth of 40
inches the C horizon ranges from fine sandy loam to silty
clay.

MA—Manassa-Mellor complex. This mapping unit is
on alluvial plains, lake terraces, and alluvial fans. It
is about 40 percent Manassa silt loam, 1 to 5 percent
slopes ; 35 percent Mellor silt loam; 15 percent strongly
saline-alkali very fine sandy loam on the steepest side
slopes or terraces above the Sevier Rive_zr; and small
areas of Harding silt loam and wet, saline soils. The
Manassa and Mellor soils are in the gently sloping
areas.

Runoff is medium on the Manassa soil, and the hazard
of erosion is moderate. Runoff is rapid on the Mellor
soil, and the hazard of erosion is severe. )

This mapping unit is used as range and as hablte}t
by upland game birds and rabbits. Capability unit
VIIs-S8 nonirrigated; Semi-desert Alkali Flats range
site.

Manila Series

The Manila series consists of well-drained soils that
formed in alluvium derived from limestone, sandstone,
and quartzite on alluvial fans. Manila soils are com-
monly associated with Ant Flat, Clegg, Deer Creek, and
Toehead soils. Slope is 3 to 10 percent.

Elevation ranges from 6,000 to 7,000 feet. The aver-
age annual precipitation ranges from 16 to 18 inches,
and the mean annual air temperature is about 45° F.
The frost-free period is 80 to 100 days. Vegetation is
oakbrush, big sagebrush, and perennial grasses.

In a representative profile the surface layer is brown
loam and silt loam about 17 inches thick. The subsoil
to a depth of 60 inches is light-brown silty clay loam,
gilty clay, and clay.

Reaction is slightly acid to neiitral. Permeability is
slow. The available water capacity is 8 to 12 inches. The
water-supplying capacity of nonirrigated soils is 11
to 14 inches annually. The effective root zone is about
60 inches.

Manila soils are used for nonirrigated alfalfa, small
grain, and grass. They are also used as range.

Representative profile of Manila loam, 8 to 10 percent
slopes, in a range site about 3 miles northwest of the
Milburn church, 250 feet east and 247 feet south of
the northwest corner of sec. 25, T. 12 S.,, R. 4 E.,
Sanpete County:
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Al11—0 to 4 inches, brown (10YR 4/8) loam, very dark
grayish brown (10YR 3/2) when moist; weak, thin,
platy structure; sligtly hard, friable, slightly sticky
and plastic; many fine and very fine roots; few fine
pores; slightly acid (pH 6.2); clear, smooth boundary.

Al12—4 to 11 inches, brown (10YR 4/3) loam, very dark
grayish brown (10YR 3/2) when moist; weak, thick,
platy structure; slightly hard, friable, slightly sticky
and plastic; common very fine roots; few medium pores;
slightly acid (pH 6.3); clear, wavy boundary.

A3—11 to 17 inches, brown (10YR b5/3) heavy silt loam,
dark brown (10YR 38/3) when moist; moderate, me-
dium, subangular blocky structure; hard, firm, slightly
sticky and plastic; few very fine roots; common
medium and few very fine pores; slightly acid (pH
6.2); gradual, smooth boundary.

B1—17 to 28 inches, light-brown (7.5YR 6/4) silty clay
loam, brown (7.5YR 4/2) when moist; strong, fine
angular blocky structure; very hard, firm, sticky and
plastic; few fine and very fine roots; few medium and
fine pores; many krotovinas; slightly acid (pH 6.3);
gradual, smooth boundary.

B21t—28 to 45 inches, light-brown (7.5YR 6/4) silty clay,
brown (7.6YR 4/4) when moist; weak, medium, pris-
matic structure parting to strong, medium, angular
blocky; extremely hard, very firm, sticky and plastic;
few very fine roots; few fine pores; many moderately
thick clay films on peds and in pores; neutral (pH 6.6);
gradual, smooth boundary,

B22t—45 to 60 inches, light-brown (7.5YR 6/4) clay, brown
(7.5YR 4/4) when moist; medium, strong, angular
blocky structure; extremely hard, very firm, very sticky
and very plastic; few very fine roots; few very fine
pores; many moderately thick clay films on peds and
in pores; slightly acid (pH 6.1).

The A1l horizon is 11 to 17 inches thick. It is brown,
dark grayish brown, or grayish brown when dry and very
dark grayish brown or dark brown when moist. The Al
horizon ranges from loam to silt loam,

The B2t horizon is 30 to 50 inches thick. It is light brown
to pinkish gray when dry and brown or dark brown when
moist. The B2t horizon is silty clay or clay. Content of
gravel and cobbles ranges from 0 to 50 percent below a
depth of 40 inches.

MbC—Manila loam, 3 to 10 percent slopes. This soil
is on alluvial fans. Runoff is medium, and the hazard
of erosion is moderate. In places the surface layer has
20 to 30 percent gravel and the soil below a depth of
about 40 inches is 20 to 50 percent gravel and cobblqs,
especially west of Log Hollow northwest of Fountain
Green,

Included with this soil in mapping are small areas of
Ant Flat loam, low rainfall, 4 to 8 percent slopes;
Clegg loam, 3 to 10 percent slopes; and Toehead silt
loam, 2 to 4 percent slopes.

This soil is used mainly for nonirrigated alfalfa,
small grain, and grass. It is also used as range. Ca-
pability unit IIIe-M nonirrigated; Mountain Loam
(Oak) range site.

Mayfield Series

The Mayfield series consists of well-drained soils that
formed in alluvium derived from shale on alluvial fans.
Mayfield soils are commonly associated with Badland,
Billings, Ravola, and Sanpete soils. Slopes are usually
smooth and are 2 to 5 percent.

Elevation ranges from 5,000 to 6,000 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from 45°
to 49° F. The frost-free period is 115 to 130 days.

Vegetation is dominantly big sagebrush, shadscale,
rabbitbrush, and annual weeds and grasses.

In a representative profile the surface layer is light-
gray shaly loam about 5 inches thick. The substratum
to a depth of 65 inches is 17 inches of light-gray loam
and shaly loam; 8 inches of pale-yellow loam; and 35
inches of very pale brown shaly loam, silt loam, and
shaly sandy loam.

The Mayfield soils are very strongly calcareous, and
reaction is moderately alkaline to very strongly alka-
line. Permeability is moderately rapid. The available
water capacity is 5 to 8 inches. The water-supplying
capacity of nonirrigated soils is 5 to 7 inches annually.
The effective root zone is about 60 inches.

Mayfield soils are used as range.

Representative profile of Mayfield shaly loam, 2 to 5
percent slopes, eroded, in a range area, 11/, miles west
of Mayfleld, 250 feet west of the road, about 1,320
feet west and 1,400 feet south of the northeast corner
of sec. 30, T. 19 8., R. 2 E,, Sanpete County:

Al1—0 to 2 inches, light brownish-gray (2.65Y 6/2) shaly
loam, grayish brown (2.5Y 5/2) when moist; moderate,
thin, platy structure; slightly hard, friable, slightly
sticky and slightly plastic; few fine and very fine roots;
many fine and very fine vesicular pores; 20 percent
shaly fragments, partly a surface mantle; very strongly
calcareous; strongly alkaline (pH 9.0); abrupt, smooth
boundary.

A12—2 to 5 inches, light-gray (2.5Y 7/2) shaly loam,
grayish brown (2.6Y 5/3) when moist; moderate,
thin, platy structure; hard, friable, slightly sticky and
plastic; common fine roots and few very fine roots;
common fine and very fine pores; 20 percent shaly
fragments; very strongly calcareous; strongly alkaline
(pH 9.0); clear, smooth boundary.

C1—5 to 11 inches, light-gray (2.6Y 7/2) loam, pale brown
(10YR 6/3) when moist; weak, thick, platy structure;
hard, friable, sticky and slightly plastic; few medium
and fine roots; common very fine pores; 15 percent
shale fragments; very strongly calcareous; strongly
alkaline (pH 8.8); clear, wavy boundary.

C2—11 to 22 inches, light-gray (2.6Y 7/2) shaly loam,
light yellowish brown (2.5Y 6/4) when moist; massive;
slightly hard, friable, slightly sticky and plastic; few
medium and fine roots; many fine and very fine pores;
25 percent shale fragments; very strongly calcareous;
strongly alkaline (pH 8.6); clear, wavy boundary.

C3—22 to 30 inches, pale-yellow (2.6Y 7/3) loam, light
vellowish brown (2.6Y 6/3) when moist; massive;
slightly hard, friable, slightly sticky and slightly plas-
tic; few very fine roots; common very fine pores; b
percent shale fragments; common gypsum flakes; very
strongly calcareous, lime in flakes; strongly alkaline
(pH 8.6); clear, smooth boundary.

C4—30 to 45 inches, very pale brown (10YR 7/3) shaly
loam, pale brown (10YR 6/3) when moist; massive;
hard, friable, sticky and plastic; few very fine roots;
few fine and very fine pores; 25 percent shale frag-
ments; few gypsum flakes; very strongly calecareous,
lime in fine flakes; strongly alkaline (pH 8.8); clear,
smooth boundary.

C5—45 to 56 inches, very pale brown (10YR 7/3) silt
loam, pale brown (10YR 6/3) when moist; massive;
slightly hard, friable, slightly sticky and plastic; few
fine roots; few fine and medium pores; 6 to 10 percent
shale fragments; common to few gypsum flakes; very
strongly calcareous, lime in veins; strongly alkaline
(pH 8.6); clear, wavy boundary.

C6—56 to 65 inches, very pale brown (10YR 7/8) shaly
sandy loam, pale brown (10YR 6/3) when moist;
massive; slightly hard, loose, nonsticky and slightly
plastic; common fine pores; 25 percent shale fragments;
very strongly calcareous, lime segregated on shale
fragments; strongly alkaline (pH 8.6).
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Between depths of 10 and 40 inches the soil ranges from
loam, gravelly loam, or shaly loam to silty clay loam,
gravelly silty clay loam, or shaly silty clay loam. Rock
fragment content, dominantly shale, ranges from few to 35
percent but averages more than 20 percent.

The A1 horizon is 3 to 9 inches thick. It is light brownish
gray or grayish brown to light gray or very pale brown
when dry and grayish brown to brown or dark grayish
brown when moist. Reaction is moderately alkaline to
strongly alkaline.

The C horizon is light gray, light brownish gray, pale
yellow, or very pale brown when dry and pale brown,
light yellowish brown, or dark grayish brown to light
brownish gray when moist. Reaction is moderately alka-
line to very strongly alkaline. Gypsum flakes are few to
common below a depth of about 10 inches.

McB—Mayfield shaly loam, 2 to 5 percent slopes.
This soil is on alluvial fans. It has a profile similar to
the one described as representative of the series, but
it is not eroded. Runoff is medium, and the hazard of
erosion is moderate. This soil is not gullied but slight
sheet and rill erosion occur.

Included with this soil in mapping are small areas
of Billings silty clay loam; Ravola loam, 2 to 5 percent
slopes, eroded ; and Ravola loam, 2 to 5 percent slopes.

This soil is used as range. Capability unit VIIe-S
nonirrigated ; Semi-desert Loam range site.

McB2—Mayfield shaly loam, 2 to 5 percent slopes,
eroded. This soil is on alluvial fans. It has the profile
described as representative of the series. Runoff is
medium, and the hazard of erosion is moderate. This
soil is moderately eroded. Sheet and rill erosion are
common, and deep gullies occur about 300 to 600 feet
apart.

Included with this soil in mapping are small areas
of Ravola loam, 2 to 5 percent slopes; Ravola loam,
2 to 5 percent slopes, eroded; and Billings silty clay
loam.

This soil is used as range and is a fair source of
road fill. Capability unit VIIe-S nonirrigated; Semi-
desert Loam range site.

Mellor Series

The Mellor series consists of well-drained soils that
formed in alluvium derived from sandstone, shale,
limestone, and lacustrine sediments on alluvial fans,
flood plains, and lake terraces. Mellor soils are com-
monly associated with Harding and Manassa soils.
Slope is 1 to 5 percent.

Elevation ranges from 5,100 to 6,000 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from 46°
to 49° F. The frost-free period is 115 to 130 days.
Vegetation is dominantly greasewood, shadscale, and
annual weeds and grasses.

In a representative profile the surface layer is pale-
brown silt loam about 7 inches thick. The subsoil is
light-brown and pink silty clay loam about 15 inches
thick. The substratum to a depth of 60 inches is pink
ﬁlnely stratified silt loam, silty clay loam, and silty
clay.

Reaction is strongly alkaline to very strongly alka-
line, and the soils are moderately saline to strongly
saline. Permeability is slow. The effective root zone
is 60 inches or more.

Mellor soils are used as range.

Representative profile of Mellor silt loam, in a range
area, 6 miles north of Fayette, about 2,470 feet north
and 1,600 feet west of the southeast corner of sec.
27, T. 17 8., R. 1 W., Sanpete County:

A21—0 to 2 inches, pale-brown (10YR 6/3) silt loam, dark
gra(?'ish brown (10YR 4/2) when moist; moderate,
medium, platy structure; soft, friable, slightly sticky
and slightly plastic; common very fine roots; many,
very fine, vesicular pores; moderately calcareous; mod-
erately saline; strongly alkaline (pH 8.6); abrupt,
smooth boundary.

A22—2 to b inches, pale-brown (10YR 6/8) silt loam,
brown (10YR 4/3) when moist; weak, thin, platy
structure; soft, friable, slightly sticky and slightly
plastic; common very fine roots and few fine roots:
common very fine pores; moderately calcareous; moder-
ately saline; strongly alkaline (pH 8.8); abrupt, smooth
boundary.

A3—5 to 7 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 4/3) when moist; weak, medium, subangular
blocky structure; slightly hard, friable, slightly sticky
and plastic; common very fine and few fine roots;
common very fine and few fine pores; moderately cal-
careous; moderately saline; strongly alkaline (pH 8.6);
abrupt, smooth boundary.

B21t—7 to 12 inches, light-brown (7.5YR 6/3) silty clay
loam, brown (7.YR 6/4) when moist; moderate, coarse,
prismatic structure parting to strong, medium, angular
blocky; hard, firm, sticky and very plastic; few fine
and very fine roots; common very fine and few fine
pores; common, moderately thick clay films on faces
of peds; moderately calcareous, lime in fine soft rounded
masses; very strongly alkaline (pH 9.6); clear, smooth
boundary.

B22t—12 to 16 inches, light-brown (7.5YR 6/3) silty clay
loam, brown (7.6YR 5/4) when moist; strong, medium,
angular blocky structure; very hard, firm, sticky and
plastic; few fine and very fine roots; common very
fine and fine pores; common, moderately thick clay
films; strongly calcareous, lime in fine soft rounded
masses; very strongly alkaline (pH 9.6); clear, smooth
boundary.

B3ca—16 to 22 inches, pink (7.5YR 7/8) silty clay loam,
light brown (7.5YR 6/3) when moist; moderate, fine,
angular blocky structure; very hard, firm, sticky and
plastic; few very fine and fine roots; few very fine
pores; very strongly calcareous; lime in veins and fine
soft rounded masses; very strongly alkaline (pH 9.6);
clear, smooth boundary.

Clca—22 to 28 inches, pink (7.5YR 7/3) silty clay, light
brown (7.5YR 6/4) when moist; moderate, medium,
subangular blocky structure; very hard, very firm,
sticky and very plastic; few very fine roots; few very
fine pores; very strongly calcareous, lime in veins and
soft rounded masses; very strongly alkaline (pH 9.6);
clear, smooth boundary.

C2ca—28 to 40 inches, pink (7.5YR 7/8) silty clay loam,
light brown (7.5YR 6/4) when moist; common, medium,
distinet, dark yellowish-brown (10YR 4/4) fossil
mottles; weak, medium, platy structure; very hard,
firm, sticky and plastic; few very fine roots; few very
fine pores; very strongly calcareous, lime in veins and
fine soft rounded masses; very strongly alkaline (pH
9.6); clear, wavy buundary.

C3—40 to 60 inches, pink (10YR 7/3) silt loam, brown
(10YR 5/3) when moist; massive; slightly hard, fri-
able, slightly sticky and plastic; few very fine roots;
few very fine pores: strongly calcareous; very strongly
alkaline (pH 9.6).

The A2 horizon is 4 to 6 inches thick. It is pale brown
or light brown to pink or very pale brown when dry and
brown, dark grayish brown, or dark brown to grayish
brown when moist. The A2 horizon is generally slightly
calcareous or moderately calcareous but ranges to non-
calcareous, and is nonsaline to moderately saline. Reaction
is moderately alkaline to strongly alkaline. .

The B2t horizon is light brown, reddish brown, light
reddish brown, or brown, pale brown, or very pale brown
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when dry and brown, reddish brown, or light brown to pale
brown when moist. It is 7 to 13 inches thick. The B2t
horizon is slightly calcareous to strongly calcareous and
moderately saline to strongly saline. Texture of the B2t
horizon is clay loam or silty clay loam.

The Cca horizon has colors similar to those of the B2t
horizon. It is strongly calcarecus or very strongly cal-
careous and strongly saline to very strongly saline. Re-
action is moderately alkaline: to very strongly alkaline.
‘The Cea horizon ranges from fine sandy loam to silty clay.

Md—Mellor silt loam. This soil is on alluvial fans,
flood plains, and lake terraces. Slope is 1 to 5 percent.
This soil has the profile described as representative of
the series. Runoff is rapid, and the hazard of erosion is
severe. There is moderate sheet and rill erosion and
in most places there are gullies 100 to 500 feet apart.
The available water capacity is 1 to 2 inches. The high
content of salt drastically reduces the amount of water
available to plants. The water-supplying capacity is
less than 4 inches annually.

Included with this soil in mapping are small areas
of Harding silt loam; Manassa silty clay loam; and a
very fine sandy loam. Also included is a similar soil
with red color.

This soil is used as spring and late fall range by
sheep and cattle. It is also used as habitat by upland
game birds and small game. Capability unit VIIs-S8
nonirrigated ; Semi-desert Alkali Flats range site.

Me—Mellor silt loam, leached surface. This soil is on
flood plains. Slope is 1 to 5 percent. This soil has a profile
similiar to the one described as representative of the
series, but the upper 12 inches is noncalcareous and
nonsaline. Runoff is medium, and the hazard of ero-
sion is severe. There is moderate sheet and rill erosion.
Vegetation is big sagebrush, rabbitbrush, saltgrass,
and greasewood. The available water capacity is 414
to 6 inches. The salt content reduces the amount of
water available to plants. The water-supplying capacity
is 6 to 8 inches annually.

Included with this soil in mapping are small areas
olf Mellor silt loam and Keigley silt loam, 2 to 4 percent
slopes.

This soil is used as range. A few fields have been
seeded successfully to crested wheatgrass after the
brush has been removed. Capability unit VIe-S non-
irrigated; Semi-desert Loam range site.

Moroni Series

The Moroni series consists of well-drained soils that
formed in alluvium and colluvium derived from shale
and mixed igneous and quartzite rocks on alluvial fans.
Moroni soils are commonly associated with Atepic,
Freedom, and Keigley soils. Slope is 2 to 8 percent.

Elevation ranges from 5,500 to 6,800 feet. The
average annual precipitation ranges from 10 to 14
inches, and the mean annual air temperature ranges
from 45° to 47° F. The frost-free period is 100 to 120
days. Vegetation is rabbitbrush, forbs, and annual
weeds and grasses.

In a representative profile the surface layer is light
brownish-gray silty clay about 9 inches thick. The
substratum to a depth of 62 inches is light brownish-
gray and light.gray silty clay and clay.

Moroni soils are moderately calcareous to strongly
calcareous, and reaction is mildly alkaline to strongly

alkaline, Permeability is slow. The available water
capacity is 8 to 12 inches. The water-supplying ca-
pacity is 8 to 11 inches annually. The effective root
zone is about 60 inches.

Moroni soils are used mainly for nonirrigated and
irrigated alfalfa, small grain, and grass. They are also
used as range.

Representative profile of Moroni silty clay, 2 to 8
percent slopes, in an area seeded to crested wheatgrass,
about 4 miles northwest of Mount Pleasant, 1,980 feet
east and 165 feet south of the northwest corner of
sec. 21, T. 14 S., R. 4 E., Sanpete County:

Al11—0 to 2 inches, light brownish-gray (2.5Y 6/2) silty
clay, grayish brown (2.5Y 5/2) when moist; moderate,
fine, granular structure; very hard, firm, sticky and
plastic; few very fine roots; few fine and very fine
pores; moderately calcareous; moderately alkaline (pH
8.2); abrupt, smooth boundary.

Al12—2 to 9 inches, light brownish-gray (2.5Y 6/2) silty
clay, grayish brown (2.5Y 5/2) when moist; weak,
medium, subangular blocky structure; very hard, firm,
sticky and plastic; common very fine roots; few fine
and very fine pores; moderately calcareous; moderately
alkaline (pH 8.2); clear, smooth boundary.

C1—9 to 20 inches, light brownish-gray (2.5Y 6/2) silty
clay, grayish brown (2.5Y 5/2) when moist; moderate,
coarse, prismatic structure; extremely hard, very firm,
sticky and plastic; few very fine roots; few very fine
pores; cracks 1 to 2 centimeters in width and wedge-
shaped peds at 15° angle, few slickensides; strongly
calcareous, lime in fine veins; strongly alkaline (pH
8.6); gradudl, smooth boundary.

C2—20 to 41 inches, light brownisﬁ-gray (2.6Y 6/2) silty
clay, grayish brown (2.5Y 5/2) when moist; moderate,
coarse, prismatic structure; extremely hard, very firm,
sticky and plastic; few very fine roots; cracks 1 to 2
centimeters in width, wedge-shaped peds at 15° angle,
common slickensides; strongly calcareous, lime in fine
veing; strongly alkaline (pH 8.6); gradual, smooth
boundary.

C3—41 to 62 inches, light-gray (2.5Y 7/2) clay, light
brownish gray (2.5Y 6/2) moist; massive; extremely
hard, very firm, very sticky and very plastic; strongly
calcareous, lime in fine rounded masses and veins;
strongly alkaline (pH 8.6).

The soils have cracks 14 inch to 38 inches in width
to a depth of 20 inches. Slickensides are few to common
at depths between 10 and 40 inches. Texture between depths
of 10 and 40 inches is clay or silty clay.

The A horizon is 6 to 14 inches thick. It is light brownish
gray, grayish brown, or pale brown when dry and grayish
brown to dark grayish brown or brown when moist. The A
horizon ranges from silty clay loam to silty clay. The C
horizon is light brownish gray to pale brown or light gray
when dry and grayish brown, dark grayish brown, or
brown when moist.

MfC—Moroni silty clay, 2 to 8 percent slopes. This
soil is on alluvial fans and colluvial side slopes. It has
the profile described as representative of the series.
Runoff is rapid, and the hazard of erosion is moderate
to severe, Sheet and rill erosion are active in places,
and some deep gullies are evident.

Included with this soil in mapping are small areas
of Wales loam, 2 to 8 percent slopes, and Keigley
silty loam, 2 to 4 percent slopes.

This soil is used mainly for nonirrigated alfalfa,
small grain, and grass and irrigated alfalfa. It is also
used as range. Capability units IIIe-25 irrigated, IVe-
UZ nonirrigated; Upland Clay range site.

MGD—Moroni-Atepic complex, 2 to 30 percent slopes.
This mapping unit is on foothills. It is about 55 percent
Moroni silty clay, 2 to 8 percent slopes, in swales,
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depressions, and less sloping areas; 25 percent Atepic
shaly clay loam, 10 to 30 percent slopes, eroded, on
ridges and steeper slopes; about 15 percent Wales loam,
2 to 8 percent slopes, in swales and depressions; and
small areas of Keigley silt loam, 2 to 4 percent slopes,
and Freedom silt loam, 2 to 10 percent slopes.

Runoff is rapid, and the hazard of erosion is severe.
Sheet and rill erosion are active in places, and there
are some deep gullies.

This mapping unit is used mainly for nonirrigated
grass. It is also used as range. Capability unit IVe-UZ
nonirrigated; Moroni soils in Upland Clay range site;
Atepic soils in Upland Shallow Shale (Juniper-Pinon)
range site.

Mortenson Series

The Mortenson series consists of well-drained soils
that formed in colluvium and material derived from
sandstone on mountainsides. Mortenson soils are com-
monly associated with Gothic and Skylick soils. Slope
is 40 to 70 percent.

Elevation ranges from 6,700 to 9,700 feet. The
average annual precipitation ranges from 25 to 35
inches, and the mean annual air temperature ranges
from 43° to 45° F. The frost-free period is 70 to 80
days. Vegetation is Douglas-fir, concolor fir, scattered
aspen, ninebark, and snowberry.

In a representative profile the surface layer is light
brownish-gray and pale-brown silt loam and very pale
brown very stony silt loam about 34 inches thick. The
subsoil to a depth of about 60 inches is pale-brown
very stony clay.

Reaction is medium acid to neutral. Permeability is
slow. The available water capacity is 5 to 8 inches. The
water-supplying capacity is 14 to 20 inches or more
annually. The effective root zone is about 60 inches.

Mortenson soils are used for woodland and as habitat
by wildlife.

Representative profile of Mortenson silt loam, 40 to
70 percent slopes, in a wooded area, 2,200 feet north
and 400 feet west of the southeast corner of sec.
15, T. 15 S,, R. 5 E., Sanpete County:

A21—0 to 4 inches, light brownish-gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) when moist;
moderate, thin, platy structure; soft, friable, nonsticky
and slightly plastic; few fine and common medium
roots; few very fine and fine pores; slightly acid (pH
6.1); clear, smooth boundary.

A22—4 to 12 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 4/3) when moist; massive; soft, friable,
slightly sticky and slightly plastic; few fine and com-
mon medium roots; common very fine pores; few char-
coal bits; 10 percent cobbles; slightly acid (pH 6.1);
gradual, smooth boundary.

A23—12 to 28 inches, very pale brown (10YR 7/3) very
stony silt loam, brown (10YR 5/8) when moist; slightly
hard, friable, nonsticky and slightly plastic; few very
fine, common medium, and few coarse roots; common
very fine pores; 45 percent cobbles and stones and 15
percent gravel; medium acid (pH 6.0); gradual, wavy
boundary.

A&B—28 to 34 inches, material that is 60 percent A2
horizon and 40 percent B2t horizon; A2 part is very
pale brown (10YR 7/3) very stony silt loam, brown
(10YR 5/3) when moist; massive; slightly hard, friable,
nonsticky and slightly plastic; few medium and few
fine roots; common very fine pores; slightly acid (pH

6.1); B2t part is as described in the B21t horizon;
gradual, wavy boundary.

B21t—34 to 42 inches, pale-brown (10YR 6/3) very stony
clay, yellowish brown (10YR 5/4) when moist; strong,
medium, angular blocky structure; very hard, very
firm, very sticky and very plastic; few fine and medium
roots; common very fine pores; many moderately thick
clay films; 45 percent cobbles and stones, 15 percent
gravel; slightly acid (pH 6.1); clear, smooth boundary.

B22t—42 to 49 inches, pale-brown (10YR 6/3) very stony
clay, light yellowish brown (10YR 6/4) when moist;
strong, medium, angular blocky structure; very hard,
very firm, very sticky and very plastic; few medium
and fine roots; common very fine pores; common mod-
erately thick clay films; 40 percent cobbles and stones,
16 percent gravel; slightly acid (pH 6.1); gradual,
smooth boundary.

B23t—49 to 60 inches, pale-brown (10YR 6/3) very stony
clay, pale brown (10YR 6/3) when moist; strong,
medium, angular blocky structure; very hard, very firm,
very sticky and very plastic; few very fine roots; few
fine and common very fine pores; many thin clay films;
50 percent cobbles and stones, 10 percent gravel;
glightly acid (pH 6.1).

The content of cobbles and stones ranges from 35 to 70
percent.

The Al horizon is less than 6 inches thick in places.
The A2 horizon is 24 to 40 inches thick. It is light brownish
gray, pale brown, very pale brown, light brown, or pinkish
gray to light gray when dry and brown, dark grayish
brown, dark brown, or grayish brown to light gray or very
pale brown when moist. The A2 horizon ranges from silt
loam to cobbly or very cobbly silt loam and stony or very
stony silt loam. Content of rock fragments ranges from
few to 50 percent.

The B2t horizon is pale brown, brown, grayish brown,
and very pale brown when dry and yellowish brown or light
yellowish brown, dark brown, brown, or pale brown to dark
yellowish brown when moist, The B2t horizon ranges from
very cobbly or very stony silty clay to very cobbly or
very stony clay.

MHG—Mortenson silt loam, 40 to 70 percent slopes.
This soil is on northern mountainsides. It has the pro-
file described as representative of the series. Runoff
is medium, and the hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Mortenson fine sandy loam, thin solum variant, 8
to 30 percent slopes; Skylick silt loam, 30 to 70 percent
slopes; and a similar soil that has a surface layer less
than 24 inches thick.

This soil is used mainly for woodland of Douglas-
fir, concolor fir, spruce, and aspen. It is also used as
summer habitat by deer and elk..

This soil has a site index of about 76 for alpine fir
and about 51 for Engelmann spruce. The average an-
nual production is about 170 board feet of sawtimber
per acre for the alpine fir and 190 board feet for
Engelmann spruce. Seedling mortality, windthrow
hazard, and plant competition are slight; equipment
restriction is moderate to severe. Capability unit VIIs-
HC nonirrigated; range site not assigned.

MKG—DMortenson-Skylick association, very steep.
This mapping unit is on mountainsides. It is about 50
percent Mortenson silt loam, 40 to 70 percent slopes,
mainly on northern exposures; about 30 percent Sky-
lick silt loam, 30 to 70 percent slopes, on all exposures;
about 15 percent Pritchett silt loam, 20 to 40 percent
slopes, on gentler slopes; and small areas of Rock
outcrop and Gothic stony loam, 25 to 40 percent slopes,
eroded.
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Runoff is medium on both Mortenson and Skylick
soils, and the hazard of erosion is moderate.

The Mortenson silt loam is used for timber produc-
tion, and Douglas-fir, concolor fir, Engelmann spruce,
and some aspen are grown. It is also used as summer
habitat by deer and elk. The Skylick silt loam is used
as summer range by sheep, cattle, deer, and elk. It is
also used for the production of aspen.

This mapping unit has a site index of about 76 for
alpine fir, about 51 for Engelmann spruce, and 67
for aspen. The average annual production is about 170
board feet of sawtimber per acre for alpine fir, 190
board feet per acre for Engelmann spruce, and about
20 cubic feet of cordwood or 52 feet of sawtimber for
aspen. For alpine fir and Engelmann spruce, windthrow
hazard and plant competition are slight; equipment
restriction is slight. For aspen seedling mortality is
moderate; windthrow hazard and plant competion are
slight; and equipment restriction is moderate to severe.
Mortenson soils in capability unit VIIs-HC nonirri-
gated, range site not assigned; Skylick soils in capa-
bility unit VIIe-H nonirrigated, High Mountain Loam
(Aspen) range site.

Mortenson Variant

The Mortenson variant consists of well-drained soils
that formed in colluvium and residuum derived from
shale, sandstone, and limestone on mountainsides. Slope
is 8 to 30 percent.

Elevation ranges from 7,500 to 9,000 feet. The
average annual precipitation ranges from 25 to 85
inches, and the mean annual air temperature ranges
from 48° to 45° F. The frost-free period is 70 to 80
days. Vegetation is mainly fir trees.

In a representative profile the surface layer is brown
and very pale brown fine sandy loam and very fine
sandy loam about 8 inches thick. The subsoil is brown,
strong-brown, and light reddish-brown clay about 22
inches thick. The substratum is light-brown cobbly
clay about 14 inches thick. Shale bedrock is at a depth
of 44 inches.

Permeability is slow. The available water capacity
is 7 to 8 inches. The water-supplying capacity is about
14 to 20 inches or more annually. Root penetration is
restricted by the shale at a depth of 40 to 50 inches.

Mortenson variant is used for woodland and as
habitat by wildlife.

Representative profile of Mortenson fine sandy loam,
thin solum variant, 8 to 30 percent slopes, in a wooded
area about 4 miles east of Spring City, 1,815 feet east
and 1,980 feet north of the southwest corner of sec.
31, T. 15 S, R. 5 E., Sanpete County:

A21—0 to 4 inches, brown (10YR 4/38) fine sandy loam,
dark brown (10YR 3/3) when moist; weak, thick,
platy structure; soft, very friable, nonsticky and
slightly plastic; few very fine, fine, and medium roots;
few very fine pores; neutral (pH 6.6); abrupt, smooth
boundary.

A22—4 to 8 inches, very pale brown (10YR 7/8) very fine
sandy loam, dark grayish brown (10YR 4/2) when
moist; weak, medium, subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plas-
tic; few very fine, fine, and medium roots; few fine

pores; neutral (pH 6.6); clear, smooth boundary.
B21t—8 to 16 inches, brown (7.5YR b5/4) clay, reddish

brown (5YR 4/3) when moist; weak, coarse, prismatic
structure parting to strong, coarse, angular blocky;
extremely hard, extremely firm, very sticky and very
plastic; few fine, medium, and coarse roots; continuous
thin and common moderately thick clay films; neutral
(pH 6.6); gradual, smooth boundary.

B22t—16 to 22 inches, strong-brown (7.5YR b5/5) clay,
reddish brown (5YR 4/4) when moist; weak, medium,
prismatic structure parting to strong, medium, angular
blocky; extremely hard, extremely firm, very sticky and
very plastic; few fine and medium roots; few fine pores;
continuous thin and moderately thick clay films; 10 to
15 percent gravel, cobbles, and stones; slightly cal-
careous lime is in fine nodules; neutral (pH 6.8);
gradual, smooth boundary.

B8ca—22 to 80 inches, light reddish-brown (5YR 6/3) clay,
reddish brown (2.5YR 4/4) when moist; strong, medium,
angular blocky structure; extremely hard, very firm,
very sticky and very plastic; few very fine, fine, and
medium roots; common moderately thick clay films; 10
to 15 percent stones, cobbles, and gravel; strongly cal-
careous, lime in veins; moderately alkaline (pH 8.0);
gradual, wavy bouf\dar%.

Cea—30 to 44 inches, light-brown (7.5YR 6/4) cobbly clay,
reddish brown (5YR 4/4) when moist; moderate, fine,
angular blocky structure; extremely hard, very firm,
very sticky and very plastic; few fine and medium
roots; common thin clay films; 20 percent stones,
cobbles, and gravel; strongly calcareous, lime in veins;
moderately alkaline (pH 8.2); gradual, wavy boundary.

R—44 inches, weathered shale bedrock:

The A2 horizon is 6 to 10 inches thick. It is brown to
very pale brown when dry and dark brown to dark grayish
brown when moist.

The B2t horizon is 12 to 20 inches thick. It is brown
to strong brown when dry and reddish brown to yellowish
red when moist. It ranges from clay to silty clay and
contains less than 20 percent cobbles and stones. The B2t
horizon is neutral to mildly alkaline.

The Ceca horizon is light brown to light reddish brown
when dry and reddish brown when moist. It is clay or
cobbly clay, and content of cobbles and stones is 15 to 26
percent. The Cea horizon is strongly calcareous, and reac-
tion is moderately alkaline to strongly alkaline.

MLD—Mortenson fine sandy loam, thin solum va_ri-
ant, 8 to 30 percent slopes. This soil is on mountain-
sides. Runoff is medium, and the hazard of erosion
is slight.

Included with this soil in mapping are small areas
of Mortenson silt loam, 40 to 70 percent slopes, and
Skylick silt loam, 4 to 30 percent slopes.

This soil is used mainly for woodland of Douglas-fir,
concolor fir, spruce, and aspen. It is also used as sum-
mer habitat by deer and elk.

This soil has a site index of about 73 for concolor
fir and about 82 for Douglas-fir. The average annual
production is about 150 board feet per acre for con-
color fir and 212 board feet per acre for Douglas-fir.
Seedling mortality, windthrow hazard, plant compqtl-
tion, and equipment restrictions are slight. Capability
unit VIIs-HC nonirrigated; range site not assigned.

Mountainville Series

The Mountainville series consists of well-drained
soils that formed in alluvium derived from sandstone,
limestone, and quartzite on alluvial fans (fig. 8). Moun-
tainville soils are commonly associated with Borvant,
Donnardo, Doyce, and Pavant soils. Slope is 2 to 10
percent.

Elevation ranges from 5,600 to 6,200 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
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Figure 8.—View of the Manti Mountains from an area too stony for cultivation. The soil is Mountainville very stony loam, 2 to 8
percent slopes.

and the mean annual air temperature ranges from
45° to 47° F. The frost-free period is 110 to 120 days.
Vegetation is big sagebrush, perennial grasses, and
yellowbrush.

In a representative profile the surface layer is brown
very stony sandy loam and fine sandy loam about 11
inches thick. The subsoil is brown stony loam and
very stony sandy clay loam about 27 inches thick. The
substratum to a depth of about 64 inches is very pale
brown, strongly caleareous very stony loam.

Permeability is moderate. Available water capacity
is 4 to 6 inches. The effective root zone is 60 inches or
more.

Mountainville soils are used mainly as range or
pasture.

Representative profile of Mountainville very stony
sandy loam, 2 to 8 percent slopes, in a pasture area,
about 3 miles northeast of Mount Pleasant, between
North Creek and Mountsinville, about 1,600 feet south
and 2,800 feet east of the northwest corner of sec.
31, T. 14 S, R. 5 E., Sanpete County:

Al11—0 to 4 inches, brown (10YR 5/3) very stony sandy
loam, dark brown (10YR 3/3) when moist; weak, me-
dium, platy structure; slightly hard, friable, nonsticky
and slightly plastic; common very fine and few fine
roots; few very fine pores; 10 to 25 percent of surface
is covered by stones or cobbles; moderately calcareous;
mildly alkaline (pH 7.8); abrupt, smooth boundary.

Al2—4 to 11 inches, brown (10YR 5/3) very stony fine
sandy loam, dark brown (10YR 3/3) when moist; weak,
fine, granular structure; slightly hard, friable, non-
sticky and slightly plastic; few fine and common very
fine roots; few very fine and fine pores; 50 percent
rock fragments, dominantly stones; moderately cal-
careous; moderately alkaline (pH 8.2); clear, smooth
boundary.

B1—11 to 20 inches, brown (10YR 5/3) stony loam, dark
brown (7.5YR 3/2) when moist; moderate, fine, granu-
lar structure; hard, friable, slightly sticky and plastic;
common fine and few medium roots; few very fine,
fine, and medium pores; 40 percent rock fragments;
noncalcareous; mildly alkaline (pH 7.8); clear, smooth
boundary.

B21t—20 to 31 inches, brown (7.5YR b5/4) very stony
sandy clay loam, dark brown (7.5YR 4/4) when moist;
moderate, medium, angular blocky structure; very
hard, firm, sticky and plastic; few fine, very fine, and
medium roots; common very fine and few fine pores;
few thin clay films; 50 percent rock fragments; lime
coatings on rock fragments; mildly alkaline (pH 7.8);
gradual, smooth boundary.

B22t—31 to 388 inches, brown (7.5 YR 5/4) very stony
sandy clay loam, dark brown (7.5YR 4/4) when moist;
moderate, medium, angular blocky structure; very hard,
firm, sticky and plastic; common fine, few very fine
and medium roots; few fine and very fine pores; few
moderately thick clay films; 70 percent rock fragments;
lime coatings on rock fragments; mildly alkaline (pH
7.8); abrupt, wavy boundarfr.

Clca—38 to 56 inches, very pale brown (10YR 8/3) very
stony loam, pale brown (10YR 6/3) when moist; mas-
sive; hard, friable, slightly sticky and plastic; few fine
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and very fine roots; common very fine and few fine
}Jores; 60 percent rock fragments; strongly calcareous,
ime coatings on rock fragments, in veins, and accu-
mulated in soft rounded masses; strongly alkaline
(pH 8.8); abrupt, wavy boundary.

C2—b6 to 64 inches, very pale brown (10YR 7/3) very
stony light loam, brown (10YR 5/3) when moist; mas-
sive; hard, friabie, slightly sticky and slightly plastic;
few very fine roots; few fine and very fine pores; 50
percent rock fragments; strongly calcareous, lime in
veins; very strongly alkaline (pH 9.2).

The A horizon is 7 to 11 inches thick. It is brown, dark
brown, or dark grayish brown to grayish brown when dry
and dark brown, very dark brown, or very dark grayish
brown when moist. The A horizon is noncalcareous to
moderately calcareous, and reaction ranges from neutral
to moderately alkaline.

The B2t horizon is 15 to 20 inches thick. It is brown,
light brown, or pale brown to yellowish brown or light
yellowish brown when dry and dark brown or brown to dark
yellowish brown when moist. The B2t horizon ranges from
stony or very stony sandy clay loam to stony or very stony
clay loam. Content of cobbles and stones ranges from 36
to 80 percent. The B2t horizon is noncalcareous to mod-
erately calcareous, and reaction ranges from neutral to
moderately alkaline.

The Cca horizon is very pale brown or pink when dry
and pale brown, brown, light brown, yellowish brown, or
light yellowish brown when moist. It ranges from stony or
very stony sandy clay loam to stony or very stony fine
sandy loam. Content of stones and cobbles is 35 to 76
percent. The Ceca horizon is strongly calcareous to very
strongly calcareous, and reaction ranges from moderately
alkaline to strongly alkaline.

MmC—Mountainville very stony sandy loam, 2 to 8
percent slopes. This soil is on alluvial fans. It has the
profile described as representative of the series (ﬁg. 9).
Runoff is medium, and the hazard of erosion is
moderate. About 10 to 25 percent of the surface is
covered by stones or cobbles. The water-supplying
capacity is 6 to 8 inches annually.

Included with this soil in mapping are small areas
of Doyce loam, 4 to 8 percent slopes; Pavant loam,
4 to 8 percent slopes; small areas of Mountainville
soils that have 10 to 25 percent of the surface covered
by boulders; and small areas where only 1 to 10 per-
cent of the surface is covered by stones.

This soil is used mainly as range or pasture. A few
small areas are irrigated. It is a fair source of road
fill. Capability unit VIIs-U nonirrigated; Upland
Stony Loam range site.

MnC—Mountainville very stony loam, cool, 3 to 10
percent slopes. This soil is on alluvial fans. It has a
mean annual temperature of 45° to 47° F., an average
annual precipitation of 14 to 16 inches, and an eleva-
tion of 6,200 to 6,900 feet, which is higher than typical
for the Mountainville series. The water-supplying
capacity is 8 to 10 inches annually. Runoff is medium
and the hazard of erosion is moderate.

Included with this soil in mapping are small areas
of Watkins Ridge silt loam, 1 to 6 percent slopes, and
Lizzant stony loam, 4 to 20 percent slopes.

This soil is used mainly as range or pasture. A few
small areas are irrigated. It is a fair source of road
fill, Capability unit VIs-M nonirrigated; Mountain
Stony Loam range site.

MoC—Mountainville-Doyce complex, 2 to 8 percent
slopes. This mapping unit is on alluvial fans. It is about
50 percent Mountainville very stony sandy loam, 2
to 8 percent slopes, on ridges and the steeper side

Figure 9—Mountainville very stony sandy loam, 2 to 8 percent
slopes. Depth is marked in feet.

slopes; 30 percent Doyce loam, 2 to 4 percent slopes,
in swales and less sloping areas; about 15 percent
Pavant loam, 4 to 8 percent slopes, on side slopes;
and small areas of Donnardo very stony loam, 4 to 16
percent slopes, and Borvant very stony loam, 2 to 10
percent slopes.

Runoff is medium on the Mountainville soils, and the
hazard of erosion is moderate. Runoff is slow on the
Doyce soils, and the hazard of erosion is moderate.
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This mapping unit is used as range and pasture. In
a few small areas the Doyce loam is cultivated and
irrigated. Capability unit VIIs-U nonirrigated; Moun-
tainville soil in Upland Stony Loam range site, Doyce
soil in Upland Loam range site.

Mountainville Variant

The Mountainville variant consists of well-drained
soils that have a hardpan 20 to 40 inches below the
surface. This variant is formed in alluvium derived
from mixed igneous, quartzite, and limestone rocks on
alluvial fans. Slope is 4 to 20 percent.

Elevation ranges from 5,700 to 6,000 feet. The
average annual precipitation ranges from 12 to 14
inches, and the mean annual air temperature ranges
from 45° to 47° F. The frost-free period is 110 to 120
days. Vegetation is big sagebrush, perennial grasses,
and annual weeds and grasses.

In a representative profile the surface layer is brown
cobbly fine sandy loam and cobbly loam about 8 inches
thick. The subsoil is yellowish-brown cobbly clay about
12 inches thick. The substratum is very pale brown
very cobbly sandy clay loam about 3 inches thick over
an indurated hardpan.

Permeability is slow above the hardpan. The avail-
able water capacity is 2 to 8 inches. The water-supply-
ing capacity is about 6 inches annually. The effective
root zone extends to the hardpan, or from 20 to 40
inches.

The Mountainville variant is used as range.

Representative profile of Mountainville cobbly fine
sandy loam, hardpan variant, 4 to 20 percent slopes,
in a range site 1 mile southeast of Fountain Green,
about 2,310 feet west and 1,485 feet north of the south-
east corner of sec. 8, T. 14 S, R. 8 E., Sanpete County:

All—0 to 3 inches, brown (10YR 5/3) cobbly fine sandy
loam, dark brown (10YR 8/3) when moist; moderate,
thin, platy structure; soft, friable, nonsticky and non-
plastic; few very fine roots; few fine pores; 20 percent
cobbles and gravel, mainly a surface mantle; nonecal-
careous; mildly alkaline (pH 7.4); clear, smooth
boundary.

A12—3 to 8 inches, brown (10YR 5/8) cobbly heavy loam,
dark brown (10YR 65/3) when moist; weak, medium,
subangular blocky structure; slightly hard, friable,
sticky and slightly plastic; few fine and medium roots;
few fine pores; 356 percent cobbles and 10 percent
gravel; noncalcareous; mildly alkaline (pH 7.6); grad-
ual, smooth boundary.

B2t—8 to 20 inches, yellowish-brown (10YR 5/4) cobbly
clay, brown (7.5YR 4/4) when moist; weak, medium,
prismatic structure parting to strong, medium, angular
blocky; hard, firm, sticky and plastic; few fine and
very fine roots; few fine pores; common moderately
thick clay films on peds and gravel; 456 percent cobbles
and 10 percent gravel; noncalcareous; mildly alkaline
(pH 7.8); clear, smooth boundary.

Clea—20 to 23 inches, very pale brown (10YR 8/3) very
cobbly sandy clay loam, pale brown (10YR 6/3) when
moist; massive; slightly hard, firm, slightly sticky and
slightly plastic; few fine roots; 30 percent gravel and
20 percent cobbles; strongly calcareous, lime in soft
rounded masses; strongly alkaline (pH 9.0); abrupt,
smooth boundary.

C2cam—23 inches, indurated lime-cemented hardpan.

Depth to an indurated lime hardpan is 20 to 40 inches.
The A horizon is 8 to 11 inches thick., It is brown to
grayish brown when dry and dark brown to very dark
grayish brown when moist. The A horizon is noncalcareous

to moderately calcareous, and reaction is mildly alkaline
to moderately alkaline.

The B2t horizon is 12 to 16 inches thick. It is yellowish
brown to brown when dry and brown to dark brown when
moist, It ranges from cobbly clay to cobbly heavy sandy
clay loam and has 20 to 50 percent cobbles, gravel, and
stones. The B2t horizon is noncalcareous to moderately
calcareous, and reaction is mildly alkaline to moderately
alkaline.

The Cea horizon is very pale brown to light gray when
dry and pale brown to light brownish gray when moist.
The Cca horizon ranges from very cobbly sandy clay loam
to very cobbly loam and has 50 to 70 percent cobbles and
gravel. It is moderately calcareous to strongly calcareous,
and reaction is moderately alkaline to strongly alkaline.

MrD—Mountainville cobbly fine sam.iy lo_alp, hard-
pan variant, 4 to 20 percent slopes. This soil is on al-
luvial fans. Runoff is medium, and the hazard of
erosion is moderate. )

Included with this soil in mapping are small areas
of Bagard very stony clay loam, 10 to 40 percent slopes,
and Birdow very fine sandy loam, 2 to 4 percent slopes.

This soil is used as spring and fall range by sheep
and cattle. Capability unit VIs-U nonirrigated; Upland
Stony Loam range site.

Mower Series

The Mower series consists of well-drained soils that
are 20 to 40 inches deep over shale and sandstone
bedrock. These soils formed in local alluvium, collu-
vium, and residuum derived from shale and sandstone
on mountainsides and broad ridges. Mower soils are
commonly associated with Clegg, Lizzant, Lundy, and
Sedwell soils. Slope is 5 to 50 percent.

Elevation ranges from 6,500 to 8,000 feet. The
average annual precipitation ranges from 14 to 20
inches, and the mean annual air temperature ranges
from 43° to 45° F. The frost-free period is 90 to 110
days. Vegetation is big sagebrush, birchleaf mountain-
mahogany, manzanita, and perennial grasses.

In a representative profile the surface layer is gray-
ish-brown clay loam about 11 inches thick. The sub-
soil is light brownish-gray heavy silty clay loam about
6 inches thick. The substratum is white shaly silty clay
loam about 18 inches thick. Shale bedrock is at a depth
of 35 inches.

The Mower soils are very strongly calcareous.
Permeability is moderate. The available water capacity
is 4 to 5 inches. The water-supplying capacity is 6 to
10 inches annually. Root penetration is restricted by
shale below a depth of about 30 inches.

Mower soils are used as range.

Representative profile of Mower clay loam, 5 to 30
percent slopes, in a range area near the head of Mellor
Canyon, 14 mile south of the drift fence, about 1,200
feet east and 800 feet south of the northwest corner
of sec. 34, T. 17 S., R. 1 E,, Sanpete County:

Al11—0 to 2 inches, grayish-brown (10YR 5/2) clay loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, fine, granular structure; slightly hard, firm,
sticky and plastic; few fine roots; few fine pores;
strongly calcareous; moderately alkaline (pH 8.2);
clear, smooth boundary. :

A12—2 to 11 inches, grayish-brown.(10YR 5/2) clay loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, medium, subangular blocky structure parting
to moderate, fine, granular; hard, firm, sticky and
plastic; common fine roots; few fine pores; very
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strongly calecareous; moderately alkaline (pH 8.2);
clear, smooth boundary.

B2—11 to 17 inches, light brownish-gray (10YR 6/2) heavy
silty clay loam, grayish brown (10YR 5/2) when moist;
weak, medium, prismatic structure parting to moderate,
medium, subangular blocky; very hard, firm, sticky and
plastic; few fine and very fine roots; few fine pores;
very strongly calcareous; strongly alkaline (pH 8.5);
clear, smooth boundary.

Clea—17 to 25 inches, white (10YR 8/2) shaly silty clay
loam, pale brown (10YR 6/8) when moist; massive;
very hard, firm, sticky and plastic; few fine and very
fine roots; few very fine pores; 256 percent shale frag-
ments, soft when moist, hard when dry; very stronﬁly
calcareous, lime in soft rounded masses; strongly alka-
line (pH 8.6); abrupt, smooth boundary.

C2ca—26 to 36 inches, white (10YR 8/2) shaly silty clay
loam, pale brown (10YR 6/2) when moist; moderate,
medium, platy structure; few fine and very fine roots
matted at top of horizon; no pores; 50 percent soft
partly decomposed shale; very strongly calcareous;
strongly alkaline (pH 8.7); abrupt, smooth boundary.

C3—35 inches, shale bedrock.

Depth to interbedded shale and sandstone bedrock ranges
from 20 to 40 inches. Texture between a depth of 10 inches
and bedrock ranges from shaly silt loam or loam to shaly
gilty clay loam or shaly clay loam.

The A horizon is 7 to 12 inches thick. It is grayish brown,
dark brown, dark grayish brown, or brown when dry and
very dark grayish brown or very dark brown to dark brown
when moist. The A horizon is strongly calcareous to very
strongly calcareous, and reaction is mildly alkaline to
moderately alkaline. .

The B2 horizon is 5 to 10 inches thick. It is light brownish
gray, pale brown, very pale brown, yellowish brown,

inkish gray, pink, or light brown when dry and grayish

grown, dark brown, brown, or dark grayish brown when
moist. The B2 horizon is strongly calcareous to very
strongly calcareous, and reaction is moderately alkaline
to strongly alkaline. . .

The Cca horizon is white, pink, pinkish gray, or light
brown to light brownish gray, light gray, pale brown, or
very pale brown when dry and pale brown, dark brown,
or brown to grayish brown, dark grayish brown, or light
brownish gray when moist. The Cea horizon is very strongly
calcareous, and reaction ranges from moderately alkaline
to strongly alkaline.

MSD—Mower clay loam, 5 to 30 percent slopes. This
soil is generally in fairly large areas on sagebrush-
covered flats. It has the profile described as representa-
tive of the series. Runoff is medium, and the hazard
of erosion is moderate. There are gullies and sheet and
rill erosion in places.

Included with this soil in mapping are small areas
of Mower stony clay loam, 5 to 30 percent slopes; Ant
Flat stony loam, 8 to 25 percent slopes; and Atepic
very cobbly silty clay loam, 8 to 40 percent slopes.

This soil is used as range by sheep, cattle, and deer.
Grass has been successfully seeded in areas from which
the sagebrush has been removed by chaining. Capa-
bility unit VIs-M nonirrigated ; Mountain Stony Loam
range gite.

MTD—Mower stony clay loam, 5 to 30 percent slopes.
This soil is generally in small areas on sagebrush-
covered flats. It has a profile similar to the one de-
geribed as representative of the series, but 2 to 10
percent of the surface is covered by stones and cobbles.
Runoff is medium, and the hazard of erosion is
moderate.

Included with this soil in mapping are small areas
of Mower clay loam, 5 to 30 percent slopes; Sedwell
gilt loam, 8 to 25 percent slopes; and Lundy channery
silt loam, 5 to 40 percent slopes.

This soil is used as range by sheep, cattle, and deer.
Grass has been successfully seeded in some areas from
which the sagebrush has been removed by chaining.
Capability unit VIs-M nonirrigated; Mountain Stony
Loam range site.

MUF2—Mower very stony loam, 25 to 50 percent
slopes, eroded. This soil is generally in small areas on
southern and western exposures of mountainsides. It
has a profile similar to the one described as representa-
tive of the series, but 10 to 25 percent of the surface
is covered by stones or cobbles, and the surface layer
is loam or silt loam. Runoff is medium, and the hazard
of erosion is severe. Vegetation is mainly manzanita
and scattered Rocky Mountain juniper and oakbrush.

Included with this soil in mapping are small areas
of Mower stony clay loam, 5 to 30 percent slopes, and
Deer Creek stony silt loam, high rainfall, 25 to 40 per-
cent slopes.

This soil is used as range by sheep, cattle, deer, and
elk. Capability unit VIIs-M nonirrigated; Mountain
Stony Loam range site.

MVE—Mower-Lundy complex, 5 to 40 percent slopes.
This mapping unit is on sagebrush-covered flats, moun-
taingides, and broad ridges. It is about 50 percent
Mower clay loam, 5 to 30 percent slopes, in swales,
depressions, and less sloping areas; 35 percent Lundy
channery silt loam, 5 to 40 percent slopes, on ridges
and the steeper slopes; about 10 percent Clegg loam,
3 to 10 percent slopes; and small areas of Rock out-
clrop and Lizzant very cobbly loam, 20 to 40 percent
slopes.

Runoff is medium, and the hazard of erosion is
moderate. In places there are gullies and sheet and rill
erosion,

The goils in this mapping unit are used as spring and
fall range by sheep and cattle. Grass has been success-
fully seeded in some areas where the sagebrush was
removed by chaining. Capability unit VIs-M non-
irrigated ; Mower soil in Mountain Stony Loam range
gite, Lundy soil in Mountain Shallow Loam range site.

Obrast Series

The Obrast series consists of well-drained soils that
formed in alluvium and residuum derived from shale,
limestone, and basic igneous rocks on mountainsides
and alluvial fans. Obrast soils are commonly associated
with Ant Flat, Deer Creek, Mower, and Harkers soils.
Slope is 4 to 25 percent.

Elevation ranges from 5,000 to 7,000 feet. The aver-
age annual precipitation ranges from 14 to 20 inches,
and the mean annual air temperature ranges from 42°
to 45° F. The frost-free period is 85 to 100 days.
Vegetation is dominantly oakbrush, mulesear dock, and
perennial grasses.

In a representative profile the surface layer is about
10 inches thick. The upper 2 inches is very dark grayish-
brown sgilt loam, the next 4 inches is very dark grayish-
brown silty clay, and the lower 4 inches is brown clay.
To a depth of about 36 inches the substratum is brown
clay. Below this to a depth of 65 inches it is light-gray
and very pale brown silty clay loam and white sandy
clay loam.
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The Obrast soils are slightly calcareous to moderately
calcareous above a depth of 30 inches and moderately
calcareous to strongly calcareous below. Permeability
is very slow.

Obrast soils are used mainly as range. Some areas
are used for nonirrigated alfalfa and grass.

Representative profile of Obrast silty clay, 4 to 25
percent slopes, in a range area about 114 miles due
west of Thistle, about 1,320 feet west and 660 feet
north of the southeast corner of sec. 30, T. 9 S., R. 4
E., Utah County:

Al11—0 to 2 inches, very dark grayish-brown (10YR 3/2)
silt loam, very dark brown (10YR 2/2) when moist;
moderate, medium, granular structure; slightly hard,
friable, slightly sticky and plastic; few fine, very fine,
and coarse roots; common very fine pores; neutral
(pH 17.0); abrupt, smooth boundary.

A12—2 to 6 inches, very dark grayish-brown (10YR 3/2)
silty clay, very dark brown (10YR 2/2) when moist;
moderate, medium, subangular blocky structure; very
hard, firm, sticky and plastic; few very fine and
few coarse roots; few fine and medium pores; neutral
(pH 17.0); gradual, smooth boundary.

A13—6 to 10 inches, brown (10YR 4/3) clay, dark brown
(10YR 3/3) when moist; moderate, medium, prismatic
structure parting to strong, angular blocky; extremely
hard, very firm, very sticky and very plastic; few fine
and coarse roots; few very fine pores; few slickensides
and wedge shaped peds at a 10 to 15 degree angle;
neutral (pH 7.0); gradual, smooth boundary.

C1—10 to 15 inches, brown (10YR 5/8) clay, dark brown
(10YR 3/3) when moist; moderate, medium, prismatic
structure parting to strong, angular blocky; extremely
hard, very firm, very sticky and very plastic; few fine
and coarse roots; few very fine pores; common slicken-
sides and wedge shaped peds at a 10 to 15 degree
angle; neutral (pH 7.0); gradual, wavy boundary.

C2—15 to 36 inches, brown (10YR 65/3) clay, brown (10YR
4/3) when moist; moderate, medium, prismatic struc-
ture parting to strong, angular blocky; extremely hard,
very firm, very sticky and very plastic; few fine and
few coarse roots; few fine pores; common slickensides
and wedge shaped peds at a 10 to 15 degree angle;
25 to 30 percent of horizon darkened by mixing with
dark-colored surface soil; slightly calcareous, lime in
fine veins; neutral (pH 7.0); clear, smooth boundary.

C3—36 to 46 inches, light-gray (10YR 7/2) silty clay loam,
light brownish gray (10YR 6/2) when moist; massive;
very hard, very firm, sticky and plastic; strongly cal-
careous, lime in soft rounded masses; moderately alka-
line (pH 8.0); clear, smooth boundary.

C4—46 to 56 inches very pale brown (10YR 7/3) heavy
silty clay loam, pale brown (10YR 6/3) when moist;
massive; very hard, very firm, sticky and plastic;
moderately calcareous, lime in soft rounded masses;
moderately alkaline (pH 8.2); clear, smooth boundary.

C5—56 to 65 inches, white (10YR 8/2) sandy clay loam,
light brown (10YR 6/2) when moist; massive; hard,
firm, sticky and plastic; strongly calcareous, lime in
soft rounded masses; strongly aYkaline (pH 8.8).

Depth to shale bedrock is 40 inches or more. When dry
these soils crack. Cracks are % inch to 2 inches wide and
extend to a depth of 40 inches or more. Texture between
depths of 10 and 40 inches is clay or silty clay. Content of
rock fragments is as much as 15 percent.

The A horizon is 5 to 15 inches thick. It is very dark
grayish brown or dark brown to brown, dark grayish %rown,
or grayish brown when dry and very dark brown, dark
brown, or very dark grayish brown when moist. The A
horizon is noncalcareous to moderately calcareous, and
reaction ranges from neutral to moderately alkaline.

The C horizon is brown, reddish brown, light reddish
brown, or pink, light brown, grayish brown, light grayish
brown, light gray, very pale brown, or white when dry and
dark brown, brown, dark reddish brown or reddish brown,
dark grayish brown, grayish brown, pale brown, or light

brownish gray when moist. Slickensides are common to
many. Reaction is neutral to strongly alkaline. Content of
cobbles and shale fragments ranges from 0 to 30 percent
below a depth of 40 inches and there is shale bedrock in
some places.

ObC—Obrast clay loam, low rainfall, 2 to 8 percent
slopes. This soil is on alluvial fans in an area where
the average annual precipitation is 14 to 16 inches.
Runoff is slow, and the hazard of erosion is slight. The
available water capacity is 8 to 12 inches. The water-
supplying capacity is 9 to 11 inches annually. The
effective root zone is 60 inches or more.

Included with this soil in mapping are small areas
of Deer Creek stony silty loam, 6 to 30 percent slopes,
and Toehead silt loam, thin surface variant, 4 to 20
percent slopes.

This soil is used for nonirrigated alfalfa and grass
for pasture. It is also used as range. Capability unit
IITe-U nonirrigated; Upland Clay range site.

OCD—Obrast silty clay, 4 to 25 percent slopes. This
soil is on mountainsides and alluvial fans. It has the
profile described as representative of the series. Run-
off is medium, and the hazard of erosion is moderate.
The average annual precipitation is 16 to 20 inches,
and the available water capacity is 8 to 12 inches. The
water-supplying capacity is 11 to 14 inches annually.
The effective root zone is about 60 inches.

Included with this soil in mapping are small areas of
Mower clay loam, 5 to 80 percent slopes; Ant Flat
stony loam, 25 to 40 percent slopes; and Obrast silty
clay, shale substratum, 8 to 25 percent slopes.

This soil is used as spring and summer range by
sheep, cattle, and deer. Capability unit VIe-M non-
irrigated; Mountain Clay range site.

ODD—Obrast silty clay, shale substratum, 8 to 25
percent slopes. This soil is on mountainsides. It has a
profile similar to the one described as representative
of the series, but shale bedrock is at a depth of 40 to
60 inches. Runoff is medium, and the hazard of erosion
is moderate. The hazards of landslide and soil creep
are high. During periods of high precipitation the soil
becomes saturated with water at the contact with the
underlying impermeable shale. This water provides
the lubrication for sliding. The average annual pre-
cipitation ranges from 16 to 20 inches. The available
water capacity is 5 to 8 inches. The water-supplying
capacity is 9 to 12 inches annually. Roots penetrate 40
to 60 inches or to shale.

Included with this soil in mapping are small areas
of an unnamed soil that has shale bedrock above a
depth of 40 inches and Obrast silty clay, 4 to 25 per-
cent slopes. '

This soil is used as summer range by sheep, cattle,
deer, and elk. Capability unit VIe-M nonirrigated;
Mountain Clay range site.

Pavant Series

The Pavant series consists of well-drained soils 10
to 20 inches deep over an indurated lime hardpan.
These soils formed in alluvium derived from limestone
and sandstone on alluvial fans., Pavant soils are com-
monly associated with Borvant, Donnardo, Doyce, and
Mountainville soils. Slope is 4 to 8 percent.
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Elevation ranges from 5,800 to 6,300 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from 45°
to 50° F. The frost-free period is 110 to 120 days.
Vegetation is big sagebrush, juniper, pinon, Mormon
tea, and perennial grasses.

In a representative profile the surface layer is dark-
brown loam about 7 inches thick. The substratum is
dark-brown light clay loam about 10 inches thick over
an indurated lime hardpan.

Reaction is mildly alkaline to moderately alkaline.
Permeability is slow. The available water capacity is
2 to 3 inches. The water-supplying capacity is 4 to 5
inches annually. Roots penetrate 10 to 20 inches to
the top of the hardpan.

Pavant soils are used as range or pasture.

Representative profile of Pavant loam, 4 to 8 percent
slopes, in a pasture area, about 3/ mile north of the
Spring City Power Plant, about 1,815 feet east and
2,000 feet south of the northwest corner of sec. 35,
T. 156 S., R. 4 E., Sanpete County:

Apl—0 to 2 inches, dark.-brown (10YR 4/3) loam, very
dark grayish brown (10YR 3/2) when moist; moderate,
fine, subangular blocky structure; hard, friable, slightly
sticky and plastic; many very fine roots; few fine pores;
slightly calecareous; mildly alkaline (pH 7.8); abrupt,
smooth boundary.

Ap2—2 to 7 inches, dark-brown (7.5YR 4/3) loam, dark
brown (7.5YR 3/2) when moist; weak, medium, sub-
angular blocky structure; hard, friable, slightly sticky
and plastic; common very fine and few fine roots;
common fine and few medium pores; slightly calcareous;
mildly alkaline (pH 7.6); clear, smooth boundary.

C1—7 to 13 inches, dark-brown (7.5YR 4/3) light clay
loam, dark brown (7.5YR 38/2) when moist; weak,
medium, prismatic structure parting to moderate,
medium, subangular blocky; hard, firm, sticky and
plastic; common very fine and few medium roots; few
fine and medium pores; slightly calcareous; mildly
alkaline (pH 7.8); gradual, wavy boundary.

Clca—13 to 17 inches, dark-brown (7.5YR 4/3{ light clay
loam, dark brown (7.5YR 3/2) when moist; massive;
hard, firm, sticky and plastic; few very fine roots; few
fine pores; moderately calcareous, lime in soft masses;
mildly alkaline (pH 7.8); abrupt, wavy boundary.

C2cam—17 to 25 inches, two platy indurated layers of
lime-cemented hardpan 2 to 4 inches thick with distinct
laminae surfaces, separated by 14 - to 2-inch layers of
loam between the cemented layers.

C3cam—26 inches, indurated lime cemented hardpan.

Depth to the indurated lime hardpan ranges from 10 to
20 inches. Texture between a depth of 10 inches and the
hardpan ranges from loam to light clay loam. Content of
gravel ranges from few to 20 percent.

The A horizon is 7 to 9 inches thick. It is dark brown,
brown, grayish brown, or dark grayish brown when dry
and dark brown or very dark grayish brown when moist.
The A horizon is slightly calcareous to moderately cal-
careous, and reaction is mildly alkaline to moderately
alkaline.

The Cca horizon is dark brown, dark grayish brown,
brown, grayish brown, light brown, or light brownish gra
to pale brown or very pale brown when dry and dar
brown, brown, or very dark grayish brown to light brownish
gray or light brown when moist. The Cca horizon is npodel_‘-
ately calcareous to strongly calcareous, and reaction is
mildly alkaline to moderately alkaline.

PaC—Pavant loam, 4 to 8 percent slopes. This soil is
on alluvial fans (fig. 10). It has the profile described as
representative of the series. Runoff is medium, and
the hazard of erosion is moderate.

Figure 10.—Pavant loam, 4 to 8 percent slopes. The indurated
hardpan is at a depth of about 17 inches.

Included with this soil in mapping are small areas
of Mountainville very stony sandy loam, 2 to 8 percent
slopes; Doyce loam, 4 to 8 percent slopes; and Don-
nardo very stony loam, 4 to 16 percent slopes.
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This soil is used as range by sheep and cattle and
winter range for deer. Capability unit VIIs-U non-
irrigated; Upland Shallow Hardpan (Juniper-Pinon)
range site.

PDC—Pavant-Doyce complex, 2 to 8 percent slopes.
This mapping unit is in fairly large areas on alluvial
fans. It is about 35 percent Pavant loam, 4 to 8 percent
slopes, on the stone-free side slopes; 35 percent Doyce
loam, 2 to 4 percent slopes, in swales and less sloping
areas; and about 15 percent each Borvant very stony
loam, 2 to 10 percent slopes, and Donnardo very stony
loam, 4 to 16 percent slopes, on ridges.

Runoff is medium on the Pavant soils, and the
hazard of erosion is moderate. Runoff is slow on the
Doyce soils, and the hazard of erosion is moderate.

This mapping unit is used as spring and fall range
by sheep and cattle and as winter range by deer. Capa-
bility unit VIs-U nonirrigated; Pavant soil in Upland
Shallow Hardpan (Juniper-Pinon) range site, Doyce
soil in Upland Loam range site.

Peteetneet Series

The Peteetneet series consists of very poorly drained
organic soils that formed in organic materials derived
from marsh type plants on valley bottoms. Peteetneet
soils are commonly associated with Abcal, Kjar, Po-
ganeab, and Shumway soils. Slope is 0 to 3 percent.

Elevation ranges from 5,400 to 5,500 feet. The aver-
age annual precipitation ranges from 11 to 12 inches,
and the mean annual air temperature ranges from
49° to 50° F. The frost-free period is about 120 days.
Vegetation is cattails, rushes, reeds, and sedges.

In a representative profile the surface layer is dark-
gray peat about 6 inches thick. Below this to a depth
of 60 inches is dominantly very dark gray, gray, or
black muck, with a thin layer of gray clay between
depths of 23 and 26 inches.

Reaction is mildly alkaline to moderately alkaline.
Permeability is moderate. The available water capacity
is 11 to 14 inches. The effective root zone is 60 inches
or more. The seasonal water table is ponded on the
surface in spring but fluctuates to a depth of 40 to
60 inches in dry years.

Peteetneet soils are used for pasture and native hay.

Representative profile of Peteetneet peat, in a pas-
ture 23/, miles west of the railroad tracks in Ephraim,
2,145 feet west and 35 feet south of the northeast
corner of sec. 12, T. 17 S,, R. 2 E,, Sanpete County:

Oal—0 to 6 inches, dark-gray (N 4/0) peat, very dark
gray (N 8/0) when moist; hard, firm, nonstic and
nonplastic; moderately calecareous; moderately alkaline
(pH 8.2); clear, smooth boundary.

0a2—86 to 16 inches, very dark gra (N 8/0) muck, black
(N 2/0) when moist; hard, friagle, nonsticky and non-
plastic; moderately calcareous; common snail shells;
moderately alkaline (pH 8.0); clear, smooth boundary.

0a3—16 to 23 inches, very dark gray (N 3/0) muck, black
(N 2/0) ‘when moist; hard, friable, nonsticky and
nonplastic; slightly calcareous; mildly alkaline (pH
7.8); abrupt, smooth boundary.

IIC—23 to 26 inches, gray (N 5/0). clay, very dark gray
(N 3/0) when moist; massive; very hard, very firm,
sticky and plastic; strongly calcareous; common snail
shells; mildly alkaline (pH 7.8); abrupt, smooth
boundary.

0ad—26 to 36 inches, very dark gray (N 3/0) muck,

black (N 2/0) when moist; hard, very friable, non-
sticky and nonplastic; slightly calcareous; common
snail shells; mildly alkaline (pH 7.6); clear, smooth
boundary.

0ab—36 to 48 inches, black (N 2/0) muck, black (N 2/0)
when moist; hard, friable, nonsticky and nonplastic;
noncalcareous; mildly alkaline (pH 7.6); clear, smooth
boundary.

0a6—48 to 60 inches, very dark gray (N 3/0) muck,
black (N 2/0) when moist; slightl?r hard, very friable,
nonsticky and nonplastic; strongly calcareous; com-
mon snail shells; moderately alkaline (pH 8.0).

Texture between depths of 12 and 85 inches is typically
muck and the fiber content is less than one-third, by volume,
of the organic matter. Thin strata of mineral soil % to 3
inches in thickness are also typical between these depths.
The soil is noncalcareous to strongly calcareous, and re-
action is mildly alkaline to moderately alkaline. The soil
ranges from b?yack to gray when dry and from black to
very dark gray when moist.

Pe—Peteetneet peat. This soil is on flood plains on
valley bottoms. Runoff is very slow, and there is no
hazard of erosion. Flooding causes the surface layer
to be mineral in places.

Included with this soil in mapping are small areas
of Kjar peaty silt loam; Shumway silty clay loam; and
Abcal silty clay loam.

This soil is used for pasture and as range. Seeding
of adapted grasses has been successful. Capability unit
Vw-2 nonirrigated ; Wet Meadows range site.

Poganeab Series

The Poganeab series consists of poorly drained soils
that formed in alluvium derived from shale, limestone,
and sandstone on flood plains and valley bottoms.
Poganeab soils are commonly associated with Kjar,
Anco, Shumway, and Dyreng soils. Slope is 0 to 2
percent,

Elevation ranges from 5,100 to 5,600 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from 46°
to 52° F. The frost-free period ranges from 110 to 125
days. Vegetation is foxtail, wiregrass, and sedges.

In a representative profile the surface layer is gray
and light brownish-gray silt loam and silty clay loam
about 11 inches thick. The substratum to a depth of
60 inches is light-gray silty clay loam and silty clay.

The Poganeab soils are strongly calcareous, and
reaction is moderately alkaline to strongly alkaline.
Some of the soils are strongly saline-alkali. Permeabil-
ity is moderately slow. The effective root zone is 60
inches or more. The seasonal water table fluctuates
from the surface to a depth of 40 inches.

Poganeab soils are used for pasture and native hay.

Representative profile of Poganeab silt loam, in a
pasture area 1 mile south and 114 miles west of
Chester, about 1,155 feet west and 330 feet south of
the northeast corner of sec. 4, T.16 S, R. 3 E,, Sanpete
County:

All—0 to 2 inches, light brownish-gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) when moist;
weak, fine, granular structure; slightly hard, friable,
slightly sticky and plastic; many very fine and few fine
roots; few very fine pores; strongly calcareous; strongly
alkaline (pH 9.0); abrupt, wavy boundary.

Al12—2 to b inches, gray (10YR 5/1) silt loam, very dark

gray (10YR 3/1) when moist; common, coarse, distinct,
black (N 1/0) mottles; weak, thick, platy structure
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parting to weak, fine, granular; slightly hard, friable,
slightly sticky and plastic; common very fine and few
fine roots; few very fine pores; strongly calcareous;
strongly alkaline (pH 8.8); clear, wavy boundary.

A13—5 to 11 inches, gray (10YR 6/1) silty clay loam, dark
gray (10YR 4/1) when moist; few, coarse, distinct,
very dark gray (N 3/0) mottles; weak, fine, subangular
blocky structure; slightly hard, firm, slightly sticky
and plastic; common very fine and fine roots; few fine
and very fine pores; strongly calcareous; strongly
alkaline (pH 8.8); clear, wavy boundary.

C1—11 to 21 inches, light-gray (10YR 7/1) silty clay
loam, gray (10YR b6/1) when moist; few, medium,
distinct, olive-yellow (2.6Y 6/6) mottles; slightly hard,
firm, slightly sticky and plastic; common fine and very
fine roots; strongly calcareous; strongly alkaline (pH
8.6); gradual, smooth boundary.

C2—21 to 87 inches, light-gray (10YR 7/1) silty clay
loam, gray (10YR 5/1) when moist; moderate, fine,
subangular blocky structure; hard, firm, sticky and
plastic; few fine and very fine roots; few fine and very
fine pores; strongly calcareous; strongly alkaline (pH
9.0); gradual, smooth boundary.

C8—37 to 60 inches, light-gray (10YR 7/2) silty cla
loam, gray (10YR 5/1) when moist; massive; hard,
firm, sticky and plastic; few fine roots; few fine and
very fine pores; strongly calcareous; strongly alkaline
(pH 9.0); clear, wavy boundary.

C4—B0 to 60 inches, light-gray (10YR 7/1) silty clay,
dark gray (10YR 4/1) when moist; massive; very hard,
very firm, sticky and plastic; few very fine and fine
roots; few fine and very fine pores; strongly calcareous;
strongly alkaline (pH 9.0).

The soil is more than 60 inches deep. Distinct or promi-
nent mottles are above a depth of 20 inches, or the matrix
is grai; or dark gray when moist. The soil is typically
silty clay loam or clay loam between depths of 10 and 40
inches, but there is thin stratification of sandy loam to clay
in places. )

The A horizon is 6 to 11 inches thick. It is grayish
brown or light brownish gray to gray or light gray when
dry and dark gray or dark grayish brown to gray or
grayish brown when moist. The A horizon ranges from
nonsaline to strongly saline.

The C horizon is grayish brown, gray, or light brownish
gray to gray or light gray when dry and dark gray or
dark grayish brown to gray or grayish brown when moist.

Pg—Poganeab silt loam. This soil is on flood plains
and valley bottoms. It has the profile described as
representative of the series. Slope is 0 to 2 percent.
Runoff is slow, and the hazard of erosion is none to
slight. The available water capacity is 8 to 12 inches.

Included with this soil in mapping are small areas
of Poganeab silt loam, strongly saline-alkali; Abcal
silty clay loam; and Shumway silty clay loam.

This soil is used for pasture and for native wild hay.
It is also used as a nesting area and habitat by upland
game birds and waterfowl. Capability unit Vw-2 non-
irrigated; Wet Meadows range site.

Ph—Poganeab silt loam, strongly saline-alkali. This
soil is on flood plains and valley bottoms. It has a
profile similar to the one described as representative
of the series, but it is strongly saline-alkali affected.
Slope is 0 to 2 percent. Runoff is slow, and the hazard
of erosion is none to slight. The available water capac-
ity is 2 to 8 inches. The high salt content reduces the
water available to plants.

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

This soil is used as range or pasture. It is also used
as a nesting area and habitat by upland game birds.

Capability unit VIIw-28 nonirrigated; Salt Meadows
range site.

Poganeab Variant

The Poganeab variant consists of poorly drained
soils that formed in alluvium derived from shale and
limestone on flood plains and valley bottoms. The
Poganeab variant is most commonly associated with
Chipman and Beek soils. Slope is 0 to 2 percent.

Elevation ranges from 5,600 to 6,000 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from 45°
to 47° F. The frost-free period is 110 to 120 days.
Vegetation is foxtail, wiregrass, and sedges.

In a representative profile the surface layer is gray
and light-gray silt loam about 12 inches thick. The
substratum to a depth of 60 inches is light-gray silty
clay loam and silt loam.

The Poganeab variant is very strongly calcareous.
Permeability is moderately slow. The available water
capacity is 7 to 9 inches. These soils are moderately
saline to strongly saline. The content of salt reduces
the amount of water available to plants. The effective
root zone is 60 inches or more. The depth to seasonal
water table ranges from 20 to 36 inches.

Poganeab variant soils are used for native pasture
and hay.

Representative profile of Poganeab silt loam, high
lime variant, in a pasture area about 2 miles north and
114 miles west of Moroni, about 1,815 feet east and
2,600 feet north of the southwest corner of sec. 29,
T. 14 S., R. 3 E., Sanpete County:

A11—0 to 2 inches, gray (10YR 5/1) silt loam, dark gray
(10YR 4/1) when moist; weak, fine, granular struc-
ture; hard, friable, slightly sticky and plastic; many
very fine roots; few fine pores; strongly calcareous;
strongly alkaline (pH 8.8); abrupt, smooth boundary.

A12—2 to 12 inches, light-gray (10YR 6/1) silt loam, dark
gray (10YR 4/1) when moist; moderate, medium, sub-
angular blocky structure; hard, firm, sticky and plastic;
common very fine roots; few fine pores; strongly cal-
careous; strongly alkaline (pH 8.6); clear, smooth
boundary.

Clca—12 to 17 inches, light-gray (10YR 7/1) silty cla
loam, gray (10YR 6/1) when moist; massive; hard,
firm, sticky and plastic; few fine and very fine roots;
very strongly calcareous, lime in fine soft rounded
masses; strongly alkaline (pH 8.8); gradual, smooth
boundary.

C2ca—17 to 28 inches, light-gray (10YR 6/1) silt loam,
gray (10YR 5/1) when moist; massive; slightly hard,
friable, slightly sticky and plastic; very strongly cal-
careous, lime in fine soft rounded masses; strongly
alkaline (pH 8.6); gradual, smooth boundary.

C3ca—28 to 60 inches, light-gray (10YR 7/1) silt loam,
gray (10YR 5/1) when moist; massive; slightly hard,
friable, slightly sticky and plastic; very strongly cal-
careous, lime in fine soft rounded masses; strongly
alkaline (pH 8.8).

The soil is more than 60 inches thick. Distinct or promi-
nent mottles are above a depth of 20 inches, or the matrix
is gray or dark gray when moist. The soil is silt loam to
silty clay loam between depths of 10 and 40 inches.

The A horizon is 9 to 12 inches thick. It is gray to light
gray or light brownish gray when dry and dark gray to
very dark grayish brown when moist. The A horizon is
strongly calcareous to very strongly calcarecus, and re-
action is moderately alkaline to strongly alkaline.

The Cca horizon is light gray to gray. Reaction is
strongly alkaline to very strongly alkaline.
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Pk—Poganeab silt loam, high lime variant. This soil
is on flood plains and in valley bottoms. Runoff is slow,
and the hazard of erosion is none to slight.

Included with this soil in mapping are small areas
of Chipman silty clay loam and Beek silty clay loam.

This soil is used for pasture, native or wild hay,
or as range. It is also used as a nesting area and
habitat by upland game birds. Capability unit Vw-2
nonirrigated; Wet Meadows range site.

Pritchett Series

The Pritchett series consists of well-drained soils
that formed in local colluvium and residuum derived
from sandstone and quartzite on mountainsides. Pritch-
ett soils are commonly associated with Mortenson, Sky-
lick, Tingey, and Toze soils. Slope is 20 to 70 percent.

Elevation ranges from 7,000 to 8,900 feet. The aver-
age annual precipitation ranges from 22 to 30 inches,
and the mean annual air temperature ranges from 36°
to 40° F. The frost-free period is 70 to 90 days. Vege-
tation is mainly aspen, scattered conifers, oakbrush,
and perennial grasses.

In a representative profile the surface layer is about
16 inches thick. It is dark-brown silt loam in the upper
12 inches and brown stony silt loam in the lower 4
inches. The subsurface layer is pale-brown very stony
very fine sandy loam about 8 inches thick. The subsoil
to a depth of about 60 inches is pale-brown stony and
very stony clay.

Reaction is medium acid to neutral. Permeability is
moderately slow. The available water capacity is 5 to
7 inches. The water-supplying capacity is 14 to 18
incﬁes annually. The effective root zone is about 60
inches.

Pritchett soils are used as summer range by sheep,
cattle, deer, and elk. They are also used for woodland
a}l:ddare valuable as water catchment areas for water-
sheds.

Representative profile of Pritchett silt loam, 20 to 40
percent slopes, in a range area 3/, mile east of Pritchett
Flat, about 1,320 feet west and 200 feet north of the
southeast corner of sec. 27, T. 14 S., R. 5 E., Sanpete
County:

Al11—0 to 3 inches, dark-brown (10YR 4/38) silt loam, very
dark brown (10YR 2/2) when moist; moderate, fine,
granular structure; slightly hard, friable, slightly
sticky and nonplastic; common very fine roots; common
fine pores; 15 percent stones and cobbles; slightly acid
(pH 6.4); clear, smooth boundary.

A12—3 to 12 inches, dark-brown (10YR 4/3) silt loam,
very dark grayish brown (10YR 38/2) when moist;
weak, medium, subangular blocky structure; hard, firm,
slightly sticky and slightly plastic; few fine, medium,
and large roots; few fine and medium pores; 15 percent
stones and cobbles; slightly acid (pH 6.4); clear, smooth
boundary.

A13—12 to 16 inches, brown (10YR 5/3) stony silt loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medium, subangular blocky structure; very hard,
firm, slightly sticky and slightly plastic; few coarse,
medium, and fine roots; few fine pores; 40 percent
stones and cobbles; slightly acid (pH 6.2); clear,
wavy boundary.

A21—16 to 24 inches, pale-brown (10YR 6/3) very stony
very fine sandy loam, brown (10YR 5/3) when moist;
weak, medium, subangular blocky structure; hard,
friable, nonsticky and slightly plastic; few fine, me-

dium, and coarse roots; few fine pores; 60 percent
cobbles and stones; medium acid (pH 6.0); clear,
smooth boundary.

B21t—24 to 42 inches, pale-brown (10YR 6/3) stony clay,
brown (10YR 5/3) when moist; strong, medium, angular
blocky structure; extremely hard, very firm, sticky
and plastic; few fine and very fine roots; few fine
pores; common moderately thick clay films; 40 percent
cobbles and stones; medium acid (pH 6.0); gradusl,
smooth boundary.

B22t—42 to 60 inches, pale-brown (10YR 6/3) very stony
clay, brown (10YR 5/3) when moist; strong, medium,
angular blocky structure; extremely hard, very firm,
sticky and plastic; few fine and very fine roots; few
fine pores; common, moderately thick clay films; 60
percent cobbles and stones; medium acid (pH 6.0).

The soil is 60 inches or more deen.

The A1l horizon is 10 to 16 inches thick. It is dark brown
or very dark grayish brown to dark grayish brown or
brown when dry and very dark grayish brown, very dark
brown, or dark brown when moist. The Al hoizon ranges
from sgilt loam or stony silt loam to stony fine sandy loam
and contains 16 to 40 percent rock fragments.

The A2 horizon is 4 to 12 inches thick. It is pale brown,
brown, or light brown to grayish brown or light brownish
gray when dry and brown or dark brown to dark grayish
brown or grayish brown when moist. The A2 horizon ranges
from very cobbly or very stony very fine sandy loam to
very cobbly or very stony fine sandy loam. Reaction in
the A1l and A2 horizons ranges from slightly acid to neutral.

The B2t horizon is pale brown, brown, light brown, pink,
very pale brown, yellowish brown, or light yellowish brown
when dry and brown, dark brown, or light brown to brown,
pale brown, light yellowish brown, or yellowish brown
when moist. The B2t horizon ranges from cobbly, very
cobbly, or very stony heavy sandy clay loam to cobbly,
very stony, or very cobbly clay and contains 35 to 70 per-
cent cobbles, stones, and gravel. Reaction ranges from
medium acid to neutral.

PRF—Pritchett stony fine sandy loam, 30 to 70 per-
cent slopes. This soil is on southern exposures of
mountainsides. It has a profile 31m1-1ar to the one de-
scribed as representative of the series, but texture of
the surface layer is fine sandy loam and stones cover
10 to 25 percent of the surface in places. Runoff is
medium, and the hazard of erosion is moderate. Vege-
tation is characteristically oakbrush and scattered
aspen and conifer, . .

Included with this soil in mapping are small areas
of Tingey stony silt loam, 40 to 70 percent slopes, and
Rock outerop.

This soil is used as summer range by sheep, cattle,
deer, and elk. Capability unit VI1le-H nonirrigated;
High Mountain Loam range site.

PTE—Pritchett silt loam, 20 to 40 percent'slqpes.
This soil is on northern exposures of mountainsides.
It has the profile described as representative of ‘_che
series. Runoff is medium, and the hazard of erosion
is slight. Vegetation is dominantly aspen and scattered
conifer.

Included with this soil in mapping are small areas
of Mortenson silt loam, 40 to 70 percent slopes, and
Skylick silt loam, 4 to 30 percent slopes. Stones cover
1 to 2 percent of the surface in places.

This soil is used as summer range by sheep, cattle,
deer, and elk. It is also used for aspen woodland.

This soil has a site index of about 56 for aspen.
The average annual production is about 18 cubic feet
of cordwood or 7.5 board feet of sawtimber per acre.
Windthrow hazard and plant competition are slight,
and seedling mortality and equipment restriction are
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moderate. Capability unit VIe-H nonirrigated; High
Mountain Loam (Aspen) range site.

Quaker Series

The Quaker series consists of well-drained soils that
formed in alluvium derived from limestone and shale
on alluvial fans and alluvial plains. Quaker soils are
commonly associated with Ephraim, Genola, Mellor,
and Sanpete soils. Slope is 1 to 5 percent.

Elevation ranges from 5,400 to 6,500 feet. The
average annual precipitation ranges from 8 to 12
inches, and the mean annual air temperature ranges
from 45° to 50° F. The frost-free period is 115 to 130
days. Vegetation is mainly big sagebrush, rubber
rabbitbrush, and perennial grasses.

In a representative profile the surface layer is pale-
brown silty clay loam about 7 inches thick. The sub-
stratum to a depth of 60 inches is pale-brown and
very pale brown silty clay loam and very pale brown
gravelly clay loam and sandy clay loam.

The Quaker soils are very strongly calcareous, and
reaction is moderately alkaline to very strongly alka-
line. Some of the soils are very strongly saline. Perme-
ability is moderately slow. The effective root zone is
about 60 inches.

Quaker soils are used for irrigated and nonirrigated
alfalfa, small grain, and pasture, They are also used
as range,

Representative profile of Quaker silty clay loam, 2
to b percent slopes, in a range area 5 miles south of
Spring City, about 1,200 feet south and 200 feet east
of the northwest corner of sec. 19, T. 16 S., R. 4 E.,
Sanpete County:

Al11—0 to 2 inches, pale-brown (10YR 6/3) silty clay
loam, brown (10YR 4/3) when moist; moderate, fine,
granular structure; slightly hard, firm, sticky and
plastic; few very fine roots; few medium, fine, and
common very fine vesicular pores; strongly calcareous;
moderately alkaline (pH 8.0); abrupt, smooth boundary.

A12—2 to 7 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10YR 4/3) when moist; weak, medium, sub-
angular blocky structure; hard, firm, sticky and plastic;
few very fine, few medium pores; strongly calcareous;
mildly alkaline (pH 7.8); clear, smooth boundary.

C1-—7 to 18 inches, pale-brown (10YR 6/3) silty clay loam,
dark brown (10YR 4/3) when moist; moderate, fine,
subangular blocky structure; hard, firm, sticky and
plastic; few fine and very fine roots; common ver
fine and few fine and medium pores; strongly cal-
careous; moderately alkaline (pH 8.2); clear, smooth
boundary.

C2—13 to 28 inches, very pale brown (10YR 7/3) silty clay
loam, brown (10YR b5/3) when moist; moderate, me-
dium, subangular blocky structure; hard, firm, sticky
and plastic; few fine and very fine roots; few fine, very
fine, and medium pores; very strongly calcareous, lime
in few fine veins; strongly alkaline (pH 8.6); gradual,
smooth boundary.

C3—23 to 383 inches, very pale brown (10YR 7/3) silty
clay loam, brown (10YR 5/8) when moist; weak, coarse,
subangular blocky structure; hard, firm, sticky and
plastic; few fine and very fine roots; common very fine
pores; very strongly calcareous, lime in few fine veins;
strongly alkaline (pH 8.6); ciear, smooth boundary.

C4—388 to 50 inches, very pale brown (10YR 7/3) silty
clay loam, brown (10YR 5/8) when moist; massive;
hard, firm, slightly sticky and plastic; few fine and
very fine roots; common very fine and few fine pores;
layer of gravelly material 2 inches thick; very strongly

calcareous, lime in few fine veins; strongly alkaline
(pH 8.6); clear, wavy boundary.

Cb—b0 to b7 inches, very pale brown (10YR 7/3) gravelly
light clay loam, brown (10YR 5/8) when moist; mas-
sive; slightly hard, firm, slightly sticky and plastic;
few fine and very fine roots; common very fine pores;
25 percent gravel; very strongly calcareous, lime in
fine veins; strongly alkaline (pH 8.6); clear, wavy
boundary.

C6—b7 to 60 inches, very pale brown (10YR 7/3) sandy
clay loam, brown (10YR 65/3) when moist; massive;
slightly hard, firm, slightly sticky and plastic; few
very fine roots; common very fine pores; very strongly
calcareous; strongly alkaline (pH 9.0).

The soil is more than 60 inches deep. Between depths
of 10 and 40 inches, it is typically silty clay loam or clay
loam but ranges to silty clay in thin strata. Salinity ranges
from nonsaline to strongly saline.

The A horizon is 5 to 10 inches thick. It is pale brown,
brown, light brown, or pink to grayish brown, light brownish
gray, or very J)a]e brown when dry and brown or dark
brown to very dark grayish brown, dark grayish brown, or
grayish brown when moist.

The C horizon is pale brown, very pale brown, light
brown, pinkish gray, or pink to iight brownish gray when
dry and dark brown, brown, or light brown to dark grayish
brown, grayish brown, or light grayish brown when moist.

QkB-—Quaker silty clay loam, 1 to 2 percent slopes.
This soil is on alluvial fans and alluvial plains. Runoff
is medium, and the hazard of erosion is moderate. The
average annual precipitation is 8 to 10 inches. The
available water capacity is b to 8 inches. The high lime
content of this soil influences the available water capac-
ity. The water-supplying capacity is 5 to 8 inches
annually.

Included with this soil in mapping are small areas
of Woodrow silty clay loam, 0 to 2 percent slopes;
Quaker silty clay loam, 2 to 5 percent slopes; Genola
loam, 0 to 2 percent slopes; and a soil that is similar
to the Quaker soil in texture but is olive or yellow.

This soil is used for irrigated alfalfa, small grain,
and pasture. Small areas are used as range. Capability
units ITe-2 irrigated, VIIe-S nonirrigated; Semi-
desert Loam range site.

QkC—Quaker silty clay loam, 2 to 5 percent slopes.
This soil is on alluvial fans and alluvial plains. It has
the profile described as representative of the series.
Runoft is medium, and the hazard of erosion is severe.
The average annual precipitation is 10 to 12 inches,
and the available water capacity is 5 to 8 inches. The
water-supplying capacity is 7 to 9 inches annually. The
high lime content of this soil influences the water
holding capacity.

Included with this soil in mapping are small areas
of Woodrow silty clay loam, 0 to 2 percent slopes;
Quaker silty clay loam, 1 to 2 percent slopes; and
Genola loam, 2 to 5 percent slopes.

This soil is used for irrigated and nonirrigated
alfalfa, small grain, and pasture. Small areas are
used as range. Capability units IIIe-2 irrigated, VIe-S
nonirrigated; Semi-desert Loam range site.

Qm—Quaker and Mellor soils. This mapping unit is
on alluvial fans and alluvial plains. It is about 60
percent Quaker silty clay loam, strongly saline-alkali,
1 to & percent slopes; 30 percent Mellor silt loam;
about 5 percent each Harding silt loam and Manassa
gilty clay loam; and small areas of Genola loam, alkali,
0 to 2 percent slopes. These soils are not usually in a
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regular pattern, but in places the Mellor soils are in
the slightly higher lying areas. Quaker soils are in
swales or depressions. Both soils are not always
present,

The Quaker soil has a profile similar to the one
described as representative of the series, but it is
strongly saline-alkali affected above a depth of 20
inches. Runoff is medium, and the hazard of erosion
ranges from moderate to severe. The available water
capacity is about 2 inches. The high salt content re-
duces the amount of water available to plants. The
water-supplying capacity is less than 4 inches annu-
ally. Runoff is rapid on the Mellor soil, and the hazard
of erosion is severe. Vegetation is mainly greasewood.

This mapping unit is used as early spring and late
fall range by sheep and cattle. It is also used as habitat
by upland game birds. Capability unit VIIs-S8 non-
irrigated; Semi-desert Alkali Flats range site.

Rapho Series

The Rapho series consists of somewhat excessively
drained soils that formed in alluvium derived from
limestone, sandstone, and shale on alluvial fans and
alluvial plains. Rapho soils are most commonly asso-
ciated with Arapien, Genola, Linoyer, Sanpete, and
Sigurd soils. Slopes are typically smooth and are 2
to 10 percent.

Elevation ranges from 5,000 to 6,000 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from 45°
to 49° F. The frost-free period ranges from about 115
to 130 days. Vegetation of the noncultivated areas is
dominantly big sagebrush, shadscale, rabbitbrush, and
perennial grasses.

In a representative profile the surface layer is pale-
brown gravelly fine sandy loam about 4 inches thick.
The substratum to a depth of 40 inches is pink gravelly
very fine sandy loam and pale brown gravelly very
fine sandy loam. Below this to a depth of 60 inches it
is pale-brown very gravelly sandy loam and very fine
sandy loam.

The Rapho soils are strongly calcareous in the sur-
face layer and very strongly calcareous below the
surface layer. Reaction is moderately alkaline to
strongly alkaline. Permeability is rapid. The available
water capaicty is 5 to 9 inches. The water-supplying
capacity of nonirrigated soils is 5 to 7 inches annu-
ally. The effective rooting depth is about 60 inches.

Rapho soils are used for irrigated alfalfa. These soils
are used as range and as habitat for upland game birds.
They are also a source of road fil.

Representative profile of Rapho gravelly fine sandy
loam, 2 to 5 percent slopes, in a range area, 214 miles
west, 114 miles south of Gunnison, about 1,830 feet
south, 427 feet east of the northwest corner of sec.
26, T. 19 S., R. 1 W., Sanpete County:

Al—0 to 4 inches, pale-brown (10YR 6/8) gravelly fine
sandy loam, brown (10YR 5/3) when moist; weak,
thin, platy structure; slightly hard, friable, slightly
sticky and slight}iy plastic; common very fine roots;
few fine and very fine pores; 20 percent gravel; strongly
calcareous; moderately alkaline (pH 8.2); clear, smooth
boundary.

Cl—4 to 11 inches, pink (7.5YR 7/8) gravelly fine sandy

loam, light brown (7.5YR 6/3) when moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; few very fine roots; common very fine pores;
25 percent gravel; very strongly calcareous; moder-
ately alkaline (pH 8.2); clear, wavy boundary.

C2—11 to 22 inches, pink (7.5YR 7/8) gravelly light loam,
brown (7.6YR 5/3) when moist; massive; loose, fri-
able, slightl stickgr and slightly plastic; few very fine
roots; few fine and very fine pores; 80 percent gravel;
very strongly calcareous; moderately alkaline (pH 8.3);
clear, smooth boundary.

C3—22 to 31 inches, pink (7.6YR 7/3) gravelly very fine
sandy loam, brown (7.5YR 5/3) when moist; massive;
loose, friable, slightly sticky and slightly plastic; few
very fine roots; few fine and very fine pores; 26 percent
gravel; very strongly calcareous; moderately alkaline
(pH 84); clear, wavy boundary.

C4—31 to 40 inches, pale-brown (10YR 6/3) gravelly very
fine sandy loam, yellowish brown (10YR 5/4) when
moist; massive; slightly hard, friable, slightly sticky
and slightly plastic; few very fine roots; 20 percent
gravel; verfr strongly calcareous; strongly alkaline
(pH 8.5); clear, wavy boundary.

C5—40 to 52 inches, pale-brown (10YR 6/3) very gravelly
sandy loam, yellowish brown (10YR 5/4) when moist;
massive; soft, very friable, slightly sticky and slightly
plastic; few very fine roots; few fine interstitial pores;
50 percent gravel; very strongly calcareous; strongly
alkaline (pH 8.6); clear, wavy boundary.

C6—52 to 60 inches, pale-brown (10YR 6/8) very fine sandy
loam, yellowish brown (10YR 6/4) when moist; mas-
sive; slightly hard, friable, slightly sticky and slightly
plastic; few very fine roots; few very fine pores; §
percent gravel; very strongly -calcareous; strongly
alkaline (pH 8.6).

The soil is more than 60 inches deep. Texture between
depths of 10 and 40 inches is gravelly loam, gravelly very
fine sandy loam, or gravelly fine sandy loam. Content of
gravel ranges from 20 to 36 percent.

The A horizon is 8 to 12 inches thick. It is pale brown or
light brown to very pale brown or light gray when dry and
brown, dark brown, or pale brown when moist.

The C horizon is pink, light brown, or pale brown to
very pale brown when dry and brown or light brown to dark
brown or yellowish brown to pale brown when moist. There
is stratification of sandy loam, loam, or silty clay loam at
a depth of 40 inches or more, and content of gravel is as
much as 55 percent.

RaC—Rapho gravelly fine sandy loam, 2 to 5 percent
slopes. This soil is on alluvial fans and alluvial plains.
It has the profile described as representative of the
series. Slope is 2 to 6 percent. Runoff is medium, and
the hazard of erosion is moderate. Moderate sheet and
rill erosion and some deep gullies occur.

Included with this soil in mapping are small areas
of Linoyer very fine sandy loam, 2 to 5 percent slopes,
eroded; Sigurd gravelly loam, 1 to § percent slopes;
and Sanpete gravelly fine sandy loam, 2 to 5 percent
slopes.

Most of the acreage of this soil is used as range.
Small areas are used for irrigated alfalfa and small
grain. The soil is also a source of road fill. Capability
units IIle-2 irrigated, VIIe-S nonirrigated; Semi-
desert Loam range site.

RaD—Rapho gravelly fine sandy loam, 5 to 10 per-
cent slopes. This soil is on alluvial fans and alluvial
plains. Sheet and rill erosion are moderate, and there
are some gullies. Runoff is rapid, and the hazard of
erosion is severe.

Included with this soil in mapping are small areas
of Sanpete cobbly fine sandy loam, 5 to 10 percent
slopes, eroded, and Sigurd cobbly fine sandy loam,
b to 10 percent slopes, eroded.
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This soil is used mainly as range, but small areas
are used for irrigated alfalfa and pasture. It is a good
gource of road fill. Capability units IVe-2 irrigated,
VI1Ie-S nonirrigated; Semi-desert Loam range site.

Ravola Series

The Ravola series consists of well-drained soils that
formed in alluvium derived from shale and sandstone
on alluvial fans and alluvial plains. Ravola soils are
most commonly associated with Billings, Genola, and
Mayfield soils and Badlands. Slopes are typically
smooth and are 1 to 5 percent.

Elevation ranges from 5,400 to 5,800 feet. The aver-
age annual precipitation ranges from 8 to 11 inches,
and the mean annual air temperature ranges from
47° to 52° F. The frost-free period ranges from 115
to 130 days. Vegetation in the noncultivated areas is
dominantly big sagebrush, shadscale, yellowbrush,
greasewood, and perennial grasses.

In a representative profile the surface layer is light
yellowish-brown loam about 6 inches thick. The sub-
stratum is pale-yellow or light-gray loam to a depth
of 60 inches,

The Ravola soils are strongly calcareous, and re-
action is moderately alkaline to strongly alkaline.
Permeability is moderate. The available water capac-
ity is 8 to 11 inches. The water-supplying capacity of
nonirrigated soils is 5 to 7 inches annually. The effec-
tive root zone is 60 inches or more.

Ravola soils are used for irrigated alfalfa, small
grain, corn for silage, pasture, and as range. They
are also used as habitat by upland game birds and
small game.

Representative profile of Ravola loam, 2 to 5 per-
cent slopes, in a cultivated field 1 mile northwest of
Mayfield near 12 Mile Creek, 1,625 feet south and
670 feet west of the northeast corner of sec. 30, T. 19,
S.,R.2 E., Sanpete County:

AP—0 to 6 inches, light yellowish-brown (2.,5Y 6/3) heavy
loam, light olive brown (2.6Y 5/3) when moist; weak,
medium, subangular blocky structure; hard, friable,
slightly sticky and plastic; common very fine, few
fine, and medium roots; few very fine, fine, and medium
pores; strongly calcareous; moderately alkaline (pH
8.4); clear, smooth boundary.

C1—6 to 19 inches, pale-yellow (2.5Y 7/8) heavy loam,
light olive brown (2.5Y 5/3) when moist; weak, medium,
subangular blocky structure; hard, friable, slightly
sticky and plastic; few very fine and medium roots;
few very fine and medium pores; strongly calcareous;
moderately alkaline (pH 8.4); clear, smooth boundary.

C2—19 to 28 inches, pale-yellow (2.5Y 7/8) heavy loam,
light yellowish brown (2.6Y 6/8) when moist; massive;
hard, friable, slightly sticky and plastic; few very fine,
fine, and medium roots; few very fine and fine pores;
10 to 20 percent gravel; common gypsum flakes;
strongly calcareous; strongly alkaline (pH 8.8); clear,
wavy boundary.

C8—28 to 48 inches, light-gray (2.6Y 7/2) loam, light
brownish gray (2.5Y 6/2) when moist; massive; hard,
friable, slightly sticky and slightly pfastic; few very
fine and medium roots; few very fine, fine, and medium
pores; few gypsum flakes; 2 to b percent gravel;
strongly calcareous; strongly alkaline (pH 8.6); grad-
ual, smooth boundary.

C4—48 to 60 inches, pale-yellow (2.6Y 7/3) loam, light
olive brown (2.5Y 5/3) when moist; massive; slightly
hard, friable, slightly sticky and slightly plastic; few
very fine roots; few very fine pores; few gypsum flakes

and crystals; strongly caleareous; strongly alkaline
(pH 8.6).

The s0il is more than 60 inches deep. Between depths of
10 and 40 inches, it is typically loam, but it has stratifica-
tions of silt loam or very fine sandy loam. Few to common
flakes or crystals of gypsum are between depths of 10 and
40 inches.

The A horizon is 6 to 8 inches thick. It is light yellowish
brown or light brownish gray to light gray or pale yellow
when dry and dark grayish grown to grayish brown, light
olive brown, pale yellow, light yellowish brown, or light
brownish gray when moist.

The C horizon is similar in color to the A horizon. Below
a depth of 40 inches, the C horizon ranges from silty clay
loam to very fine sandy loam. Gravel content is 0 to 20
percent.

RIB—Ravola loam, 1 to 2 percent slopes. This soil is
on alluvial fans and alluvial plains. It has a profile
similar to the one described as representative of the
series, but it is only slightly eroded. Runoff is medium,
and the hazard of erosion is slight.

Included with this soil in mapping are small areas
of Billings silty clay loam; Mayfield shaly loam, 2 to
5 percent slopes; and Ravola loam, 2 to 5 percent
slopes, eroded.

Most of the acreage of this soil is used for irrigated
alfalfa, small grain, corn silage, and pasture. Some
amall areas are used as range. Capability units ITe-2
irrigated, VIIe-S nonirrigated; Semi-desert Loam
range site.

RIC—Ravola loam, 2 to 5 percent slopes. This soil
i on alluvial fans and alluvial plains. It has the pro-
file described as representative of the series. Runoff is
medium, and the hazard of erosion is moderate. Gravel
content ranges from 0 to 20 percent below a depth of
20 inches.

Included with this soil in mapping are small areas
of Mayfield shaly loam, 2 to 5 percent slopes; Billings
silty clay loam; and Ravola loam, 2 to 5 percent slopes,
eroded.

Most of the acreage of this soil is used for irrigated
alfalfa, small grain, and irrigated pasture. Some small
areas are used as range. Capability units IITe-2 irri-
gated, VIIe-S nonirrigated; Semi-desert Loam range
gite.

RIC2—Ravola loam, 2 to 5 percent slopes, eroded.
This soil is on alluvial fans and alluvial plains immedi-
ately below nearly barren Badland areas. It has a
profile similar to the one described as representative
of the series, but gypsum content is 8 to 30 percent
and the surface layer is 4 to 8 inches thick. This soil
is severely eroded. Sheet and rill erosion are moderate,
and there are gullies 3 to 6 feet in depth and 300 to
1,300 feet apart. Runoff is medium, and the hazard of
erosion is severe.

Differential settling of the soil, which occurs as the
gypsum dissolves, results in an uneven surface layer
and common small depressions and sinkholes. The
color of the soil varies as the parent material varies
and is red, brown, and olive. The color varies from
place to place within a very short distance and also
within the soil profile.

Included with this soil in mapping are small areas
of Billings silty clay loam; Skumpah silt loam, 2 to 5
percent slopes, eroded; and Ravola loam, 2 to & per-
cent slopes.
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This soil is used as range and as habitat by upland
game birds and small game. Differential settling when
the soil is irrigated makes it unsuitable for cultivation
and irrigation. It is also very unstable for engineering
uses. Capability unit VIIe-S nonirrigated; Semi-desert
Loam range site.

Rock Land

RO—Rock land is mainly outcrops of sandstone,
shale, or limestone and stones or boulders dislodged
from the outerops. A thin mantle of soil covers the
bedrock in places, but the stones and boulders almost
obscure the so0il characteristics. Most of this land
type is moderately eroded, but some areas are severely
eroded. The slopes are steep to perpendicular but typi-
cally are 40 to 80 percent.

Included in mapping are small areas of moderately
steep to steep, shallow soils.

This land type has almost no value for range, al-
though some areas have a sparse cover of grass, sage-
brush, pinon, and juniper. Small areas are accessible
to livestock and wildlife, but most of the land is too
steep and rocky for grazing. Capability unit VIIIs-X
nonirrigated; not assigned a range site.

Sanpete Series

The Sanpete series consists of somewhat excessively
drained soils that formed in alluvium derived from
limestone, sandstone, and shale on alluvial fans and
alluvial plains. Sanpete soils are commonly associated
with Arapien, Amtoft, Rapho, and Sigurd soils. Slope
is 2 to 30 percent.

Elevation ranges from 5,100 to 6,600 feet. Above
6,200 feet the soils are on southern or western expo-
sures. The average annual precipitation ranges from
8 to 13 inches, and the mean annual air temperature
ranges from 45° to 49° F. The frost-free period is 115
to 130 days. Vegetation is big sagebrush, shadscale,
and Indian ricegrass.

In a representative profile the surface layer is pale-
brown and light-brown gravelly fine sandy loam and
gravelly loam about 11 inches thick. The substratum
is very pale brown and light-brown very gravelly sandy
loam to a depth of about 48 inches and pink very
gravelly sandy loam to a depth of 60 inches.

The Sanpete soils are very strongly calecareous, and
reaction ranges from moderately alkaline to strongly
alkaline. Permeability is rapid. The available water
capacity is 214 to 5 inches. The water-supplying capac-
ity is 8 to 6 inches annually. The effective root zone is
about 60 inches.

The Sanpete soils are used mainly as range, but some
areas are used for irrigated crops of alfalfa, small
glrlain, and pasture. The soils are also a source of road

Representative profile of Sanpete gravelly fine sandy
loam, 2 to 5 percent slopes, in a range area 3 miles
south and 5 miles west of Gunnison, about 412 feet
north and 660 feet east of the southwest corner of
sec. 3, T. 20 S, R. 1 W., Sanpete County:

Al11—0 to 3 inches, pale-brown (10YR 6/8) gravelly fine
sandy loam, brown (10YR 4/3) when moist; weak, thin,

platy structure; soft, very friable, nonsticky and
slightly plastic; few fine roots; common very fine
pores; 30 percent gravel and cobbles; strongly cal-
careous; moderately alkaline (pH 8.4); abrupt, smooth
boundary.

A12—3 to 11 inches, light-brown (7.5YR 6/3) gravelly
light loam, brown (7.5YR 5/3) when moist; weak,
medium, subangular blocky structure; soft, very friable,
slightly sticky and silghtly plastic; many fine roots;
common very fine and few fine pores; 20 percent gravel
and cobbles; strongly calecareous; moderately alkaline
(pH 8.2); clear, wavy boundary.

Clca—11 to 17 inches, very pale brown (10YR 7/3) very
gravelly sandy loam, light brown (7.5YR 6/3) when
moist; massive; soft, very friable, slightly sticky and
slightly plastic; many fine roots; common very fine
pores; 50 percent gravel and cobbles; very strongly
calcareous, lime coatings on rock fragments and in soft
rounded masses; moderately alkaline (pH 8.3); clear,
wavy boundary.

C2ca—17 to 48 inches, light-brown (7.5YR 6/3) very
gravelly sandy loam, brown (7.5YR 5/3) when moist;
massive; soft, very friable, slightly sticky and slightly
plastic; many fine roots; common very fine pores; 65
percent gravel and cobbles; very strongly calcareous,
lime coatings on rock fragments and in soft rounded
masses; moderately alkaline (pH 8.83); clear, wavy
boundary.

C3—48 to 60 inches, pink (7.5YR 7/8) very gravelly sandy
loam, brown (7.6YR 4/4) when moist; massive; soft,
very friable, nonsticky and slightly plastic; few very
fine roots; common very fine pores; 45 percent gravel
and 10 percent cobbles; strongly calcareous; moderately
alkaline (pH 8.4).

The soil is more than 60 inches deep. Between depths of
10 and 40 inches, it is typically very gravelly or very cobbly
sandy loam but ranges to gravelly, very gravelly, cobbly,
or very cobbly sandy loam to gravelly, very gravelly, cobbly,
or very cobbly light sandy clay loam. Content of gravel and
cobbles is 36 to 70 percent.

The A horizon is 7 to 16 inches thick. It is pale brown,
light brown, pink, light brownish gray, light yellowish
brown, or very pale brown when dry and brown or dark
brown to dark grayish brown or grayish brown when moist.
The A horizon is moderately calcareous to strongly cal-
careous, . .

The Cca horizon is 20 to 51 inches thick. It is very
pale brown, light brown, light reddish brown, pink, pale
brown, or light yellowish brown when dry and brown,
light brown, reddish brown, light reddish brown, dq.rk
grayish brown, grayish brown, or pale brown when moist.
The C horizon below a depth of 40 inches is similar in color
and texture to the Cca horizon, but it is strongly calcareous.

SaC—Sanpete gravelly fine sandy loam, 2 to 5 per-
cent slopes. This soil is on alluvial fans and alluvgal
plains. It has the profile desgrlbed as representative
of the series. Runoff is medium, and the hazard of
erosion is moderate. o )

Included with this soil in mapping are small areas
of Sanpete cobbly fine sandy loam, 5 to 10 percent
slopes, eroded, and Sigurd gravelly loam, 1 to 5 per-
cent slopes. Also included are small .areas near the
end of alluvial fans that do not contain gravel in the
surface layer. ) .

This soil is used mainly as spring and fall range by
sheep and cattle. It is also used .foy irrigated alfalfa,
small grain, and pasture. This 5_1,011 is a source of 1.'oa‘d
fill. Capability units IVs-24 irrigated, VIIs-S nonirri-
gated; Semi-desert Stony Loam range site.

SbD2—Sanpete cobbly fine sandy loam, 5 to 10 per-
cent slopes, eroded. This soil is on alluvial fans and
alluvial plains. It has a profile similar to the one de-
scribed as representative of the series, but it is eroded
and has gullies 2 to 12 feet deep and 500 to 1,300 feet
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apart. Runoff is medium, and the hazard of erosion is
severe.

Included with this soil in mapping are small areas
of Sanpete gravelly fine sandy loam, 2 to 5 percent
slopes; Sanpete stony fine gandy loam, 5§ to 30 percent
slopes; Sigurd cobbly fine sandy loam, 5 to 10 percent
slopes, eroded; and Denmark gravelly loam, 2 to §
percent slopes.

This soil is used as spring and fall range by sheep
and cattle and is a good source of road fill. Capability
unit VIIs-S nonirrigated; Semi-desert Stony Loam
range site.

SCE2—Sanpete stony fine sandy loam, 5 to 30 per-
cent slopes, eroded. This soil is on alluvial fans and
alluvial plains. It has a profile similar to the one de-
scribed as representative of the series, but stones and
cobbles cover 2 to 10 percent of the surface layer.
Runoff is rapid, and the hazard of erosion is very
severe. Sheet and rill erosion are active, and gullies
2 to 10 feet in depth are common. This soil contains
variable quantities of gypsum in places, especially east
of Axtell.

Included with this soil in mapping are small areas
of Badland; Sanpete cobbly fine sandy loam, 5 to 10
percent slopes, eroded; Sanpete gravelly fine sandy
loam, 2 to 5 percent slopes; and Denmark gravelly
loam, 2 to 56 percent slopes.

This soil is used as spring and fall range by sheep
and cattle. It is also a source of road fill. Capability
unit VIIs-S nonirrigated; Semi-desert Stony Loam
range gite.

- Sanpitch Series

The Sanpitch series consists of well-drained soils
that formed in alluvium or colluvium derived from
limestone, shale, and mixed igneous rocks on foothills
and alluvial fans., Sanpitch soils are most commonly
associated with Atepic, Bagard, Borvant, and Obrast
soils. Slope is 8 to 40 percent.

Elevation ranges from 5,700 to 7,000 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from
43° to 45° F. The frost-free period is 90 to 110 days.
Vegetation is dominantly juniper, pinon, perennial
grasses, and big sagebrush.

In a representative profile the surface layer is gray-
ish-brown very stony loam and gravelly loam about
7 inches thick. The substratum is pinkish-gray gravelly
loam and gravelly clay loam to a depth of about 24
inches and is pinkish-gray and pinkish-white gravelly
loam to a depth of 60 inches.

The Sanpitch soils are strongly calcareous. Permea-
bility is moderate. The available water capacity is 7
to 9 inches. The water-supplying capacity is 8 to 9
inches annually. The effective root zone is 60 inches
or more.

Sanpitch soils are used as spring and fall range by
sheep and cattle and as winter range by deer and elk.
They are also used for woodland of juniper and pinon.

Representative profile of Sanpitch very stony loam,
8 to 40 percent slopes, in a range area about 1 mile
south of Birdseye on the east side of the highway,

about 330 feet south and 165 feet east of the north-
west corner of sec. 1, T, 11 8., R. 3 E,, Utah County:

Al11—0 to 2 inches, grayish-brown (10YR 5/2) very stony
loam, very dark grayish brown (10YR 3/2) when moist;
moderate, medium, granular structure; soft, friable,
slightly sticky and slightly plastic; common fine roots;
common fine pores; stones and cobbles cover 10 to 25
percent of the surface; moderately calcareous; moder-
ately alkaline (pH 8.2); abrupt, smooth boundary.

A12—2 to 7 inches, grayish-brown (10YR 5/2) gravelly
loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine, subangular blocky structure; slightly
hard, friable, sticky and plastic; common, medium, and
fine roots; few fine pores; 25 percent gravel; strongl
calcareous; moderately alkaline (pH 8.2); clear, smoot
boundary.

Clca—T to 13 inches, pinkish-gray (7.5YR 7/2) gravelly
loam, brown (7.5YR 5/3) when moist; weak, medium
subangular blocky structure; hard, friable, sticky and
plastic; few coarse, medium, and fine roots; common fine
pores; 20 percent gravel; very strongly calcareous,
lime in veins and soft rounded masses; moderately
alkaline (pH 8.4); clear, smooth boundary.

C2ca—13 to 20 inches, pinkish-gray (7.5YR 7/2) gravelly
light clay loam, brown (7.65YR 5/3) when moist; weak,
medium, subangular blocky structure; hard, friable,
sticky and plastic; few fine and medium roots; common
fine pores; 20 percent gravel; strongly calcareous, lime
in soft rounded masses; strongly alkaline (pH 8.6);
clear, smooth boundary.

C3ca—20 to 24 inches, pinkish-gray (7.5YR 7/2) gravelly
loam, brown (7.5YR 5/3) when moist; massive; hard,
friable, sticky and plastic; few fine and medium roots;
few fine pores; 26 percent gravel; strongly caleareous,
lime in veing; strongly alkaline (pH 8.6); abrupt,
smooth boundary.

C4—24 to 87 inches, pinkish-gray (7.6YR 6/2) gravell
loam, brown (7.5YR 5/3) when moist; massive; hard,
friable, sticky and plastic; common fine, few medium
roots; few fine pores; 35 percent gravel; strongly
calcareous; strongly alkaline (pH 8.6); abrupt, smooth
boundary.

Cb6—37 to 42 inches, pinkish-white (7.5YR 8/2) gravelly
loam, light brown (7.5YR 6/3) when moist; moderate,
medium, platy structure; very hard, friable, slightly
sticky and plastic; few fine and medium roots; few fine
pores; 35 percent gravel; very strongly calcareous,
lime in soft rounded masses; strongly alkaline (pH
8.6); clear, smooth boundary.

C6—42 to 60 inches, pinkish-white (7.5YR 8/2) gravell
loam, brown (7.6YR 65/3) when moist; massive; hard,
friable, slightly sticky and slightly plastic; few fine
roots; few fine pores; 20 percent gravel; strongly
calcareous; strongly alkaline (pH 8.7).

The soil is 60 inches or more deep. Between depths of
10 and 40 inches it ranges from loam to gravelly loam or
clay loam to gravelly clay loam. Content of gravel and
cobbles ranges from 15 to 35 percent.

The A horizon is 7 to 16 inches thick. It is grayish
brown, very dark grayish brown, or dark brown to brown
when dry and very dark brown to dark brown or very dark
grayish brown when moist. Reaction is neutral to moder-
ately alkaline,. .

The Cca horizon is 9 to 25 inches thick. It is pinkish
gray, light brown, or pale brown to pinkish white, white, or
very pale brown when dry and brown, dark brown, or dark
grayish brown to pink or very pale brown when moist.
Reaction ranges from moderately alkaline to very strongly
alkaline, Lime content ranges from 20 to 40 percent.

The lower part of the C horizon is similar to the Ceca
horizon, but gravel and cobble content is 20 to 50 percent
below a depth of 40 inches.

SDE—Sanpitch very stony loam, 8 to 40 percent
slopes. This soil is on foothills and alluvial fans. It has
the profile described as representative of the series.
Runoff is medium, and the hazard of erosion is moder-
ate. In some places stones or cobbles cover less than
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10 percent of the surface. Also in places the upper
part of the substratum contains more than 40 percent
lime,

Included with this soil in mapping are small areas
of Bagard very stony clay loam, 10 to 40 percent slopes;
Atepic shaly clay loam, 10 to 30 percent slopes, eroded;
and Moroni silty clay, 2 to 8 percent slopes.

This soil is used as spring and fall range by sheep
and cattle and as winter range by deer and elk. Juniper
trees are harvested for cedar posts, and juniper and
pinon are cut for firewood. Capability unit VIs-U non-
ix:{igated; Upland Stony Loam (Juniper-Pinon) range
site.

SEE—Sanpitch-Obrast complex, 8 to 40 percent
slopes. This mapping unit is on foothills and alluvial
fans. It is about 50 percent Sanpitch very stony loam,
8 to 40 percent slopes, on foothills and ridges; about
30 percent Obrast clay loam, low rainfall, 8 to 16
percent slopes, in swales and depressions; and about
10 percent each Ant Flat loam, low rainfall, 4 to 8
percent slopes, and Deer Creek stony silt loam, 6 to
30 percent slopes.

The Obrast soil commonly has an average annual
precipitation of about 14 inches.

This mapping unit is used as spring and fall range
by sheep or cattle and as winter range by deer and
elk. On the Sanpitch soil juniper trees are harvested
for cedar posts. Capability unit VIIs-U nonirrigated;
Sanpitch soil in Upland Stony Loam (Juniper Pinon)
range site, Obrast soil in Upland Clay range site.

Sanpitch Variant

The Sanpitch variant consists of well-drained soils
that formed in alluvium derived from red shale and
limestone on alluvial fans and foothills. These soils
are associated with Atepic and Sanpitch soils. Slope
is 10 to 30 percent.

Elevation ranges from 5,800 to 7,000 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from
45° to 47° F. The frost-free period ranges from 90
to 110 days. Vegetation is dominantly juniper, pinon,
grasses, and big sagebrush.

In a representative profile the surface layer is brown
loam about 9 inches thick. The substratum is pink
gravelly loam and gravelly sandy loam, to a depth of
19 inches. To a depth of 60 inches it is reddish-yellow,
pink, and light reddish-brown loam and shaly silty
clay loam.

These soils are moderately calcareous or strongly
calcareous. Permeability is moderate. The effective root
zone is 60 inches or more.

These soils are used as range.

Representative profile of Sanpitch loam, red variant,
10 to 30 percent slopes, 4 miles south of Birdseye,
1 mile east of the highway, and about 600 feet north
of Dry Creek, about 1,500 feet west and 1,200 feet
north of the southeast corner of sec. 7, T. 11 S., R. 4
E., Utah County:

Al11—0 to 3 inches, brown (7.5YR 5/4) loam, dark brown
(7.6YR 4/4) when moist; moderate, fine, granular
structure; slightly hard, friable, sticky and plastic;
few very fine roots; slightly calcarecus; mildly alkaline
(pH 17.6); clear, smooth boundary.

A12—3 to 9 inches, brown (7.5YR 5/4) heavy loam, dark
brown (7.5YR 4/4) when moist; weak, medium, pris-
matic structure parting to moderate, medium, sub-
angular blocky; slightly hard, friable, sticky and plas-
tic; few fine and medium roots; few fine and medium
pores; slightly calcareous; mildly alkaline (pH 7.6);
clear, smooth boundary.

Clca—9 to 14 inches, pink (7.5YR 7.4) gravelly loam,
strong brown (7.5YR 5/6) when moist; massive; hard,
friable, slightly sticky and slightly plastic; few fine
and very fine roots; few fine pores; 20 percent gravel
and lime hardpan fragments; strongly calcareous, lime
in fine nodules; moderately alkaline (pH 8.4); abrupt,
smooth boundary.

C2ca—14 to 19 inches, pink (7.5YR 7/4) gravelly sandy
loam, yellowish red (YR 5/6) when moist; massive;
hard, friable, slightly sticky and slightly plastic; few
fine and very fine roots; 26 percent gravel and hardpan
fragments; very strongly calcareous, lime in fine
rounded masses; moderately alkaline (pH 8.4); abrupt,
smooth boundary. .

C3—19 to 28 inches, reddish-yellow (5YR 6/6) loam, yellow-
ish red (BYR 5/6) when moist; massive; hard, friable,
slightly sticky and slightly plastic; root mat on surface
of horizon, few fine roots in horizon; strongly cal-
careous, lime in veins; moderately alkaline (pH 8.4);
gradual, smooth boundary.

C4—28 to 39 inches, pink (7.6YR 7/4) loam, yellowish red
(5YR 5/6) when moist; massive; hard, friable, sticky
and plastic; few very fine roots; 10 percent gravel
and shale fragments; strongly calcareous, lime in veins
and soft rounded masses; moderately alkaline (pH
8.4); gradual, smooth boundary.

C5—389 to 47 inches, light reddish-{;rown (YR 6/4) loam,
reddish brown (6YR 5/4) when moist; massive; 10 to
16 percent gravel and shale fragments; moderately
calcareous, lime in veins; moderately alkaline (pH 8.4);
gradual, smooth boundary.

C6—47 to 60 inches, reddish-yellow (6YR b5/6) shaly
gilty clay loam, yellowish red (YR 5/6) when moist;
massive; hard, firm, sticky and plastic; 40 percent
gravel and shale fragments; strongly calcareous, lime
goa)tings on rock fragments; moderately alkaline (pH

4).

The soil is 60 inches or more deep. It ranges from loam
to gravelly loam or gravelly sandy loam between depths
of 10 and 40 inches. Content of gravel is 0 to 30 percent.

The A horizon is 7 to 10 inches thick. It is brown to
light brown when drY and dark brown to strong brown when
moist. Reaction is slightly alkaline to moderately alkaline,

The Cca horizon is 10 to 20 inches thick. It is pink when
dry and strong brown to yellowish red when moist. The
Cca horizon is strongly calcareous to very strongly cal-
careous, and reaction is moderately alkaline to strongly
alkaline.

The C horizon below the Cea horizon is pink to reddish
yellow and light reddish brown. It ranges from loam to
silty clay loam, and content of gravel and shale fragments
is 10 to 40 percent.

SFD—Sanpitch loam, red variant, 10 to 30 percent
slopes. This soil is on the alluvial fans and foothills.
Runoff is medium, and the hazard of erosion 1s moder-
ate. The available water capacity is 8 to 11 inches.

Included with this soil in mapping are small areas
of Sanpitch very stony loam, 8 to 40 percent slopes;
Atepic shaly clay loam, 10 to 30 percent slopes, eroded;
and Badland.

This soil is used as spring and fall range by sheep,
cattle, and deer. Capability unit VIs-U nonirrigated;
Upland Stony Loam (Juniper-Pinon) range site.

Sedwell Series

The Sedwell series consists of well-drained soils that
formed in alluvium and colluvium derived from lime-



SANPETE VALLEY AREA, UTAH 79

stone and shale on mountainsides. Sedwell soils are
commonly associated with Clegg, Lizzant, and Mower
soils. Slope is 8 to 25 percent.

Elevation ranges from 6,800 to 7,800 feet. The aver-
age annual precipitation ranges from 14 to 20 inches,
and the mean annual air temperature ranges from
43° to 45° F. The frost-free period is 90 to 110 days.
Vegetation is mainly oakbrush, snowberry, maple, and
grasses.

In a representative profile the surface layer is dark-
brown and dark grayish-brown silt loam and silty clay
loam about 22 inches thick. The substratum is grayish-
brown cobbly silty clay loam about 25 inches thick.
Shale bedrock is at a depth of 47 inches.

The Sedwell soils are very strongly calcareous, and
reaction is neutral to strongly alkaline. Permeability
is moderately slow. The available water capacity is 5
to 7 inches. The water-supplying capacity is 9 to 11
inches annually. The effective root zone is 40 to 60
inches.

Sedwell soils are used as summer range by sheep,
cafcltle, and deer. They are mapped only with Lizzant
soils.

Representative profile of Sedwell silt loam, 8 to 25
percent slopes, in a range area of Lizzant-Sedwell
complex, 5 to 40 percent slopes, 4 miles east of Mount
Pleasant near the junction of the power line and the
jeep road, about 1,200 feet north and 2,500 feet east
of the southwest corner of sec. 8, T. 15 S,, R. 56 E,,
Sanpete County:

A11—0 to 8 inches, dark-brown (10YR 3/3) silt loam, very
dark brown (10YR 2/2) when moist; weak, thin, platy
structure; slightly hard, friable, slightly sticky and
slightly plastic; many very fine and fine roots; few
fine pores; slightly calcareous; neutral (pH 7.3); clear,
smooth boundary.

A12—3 to 18 inches, dark grayish-brown (10YR 4/2) silt
loam, very dark brown (10YR 2/2) when moist; weak,
medium, subangular blocky structure; slightly hard,
firm, sticky and plastic; few very fine and fine roots;
few very fine and fine pores; strongly calcareous;
mildly alkaline (pH 7.4); gradual, smooth boundary.

A13—13 to 22 inches, dark grayish-brown (10YR 4/2) light
gilty clay loam, very dark grayish brown (10YR 3/2)
when moist; moderate, medium, subangular blocky
structure; hard, firm, sticky and plastic; few very fine
and fine roots; few fine pores; 156 percent gravel and
cobbles; strongly calcareous, lime in veins; mildly
alkaline (pH 7.8); gradual, smooth boundary.

Clca—22 to 29 inches, grayish-brown (10YR 5/2) cobbly
silty clay loam, dark brown (10YR 3/3) when moist;
weak, fine, subangular blocky structure; hard, firm,
sticky and plastic; few very fine and fine roots; few
fine pores; 25 percent cobbles and gravel; strongly
calcareous, lime in veins; mildly alkaline (pH 7.6);
gradual, wavy boundary.

C2ca—29 to 42 inches, grayish-brown (10YR 65/2) cobbly
silty clay loam, dark %'ra ish brown (10YR 4/2) when
moist; massive; slightly hard, firm, sticky and plastic;
few fine and medium roots; few fine pores; 30 percent
cobbles; very strongly calcareous, lime in veins; moder-
ately alkaline (pH 8.0); abrupt, wavy boundary.

C3ca—42 to 47 inches, white (10YR 8/2) very shaly silt
loam, pale yellow (2.5Y 7/3) when moist; moderate,
medium, platy structure; hard, firm, sticky and plastic;
few very fine roots matted along shale plates; 70
percent soft weathering shale; very strongly calcareous;
mildly alkaline (pH 7.8); gradual, wavy boundary.

C4—47 inches, shale bedrock.

Depth to shale is 40 to 60 inches. It is cobbly gilt loam
or cobbly silty clay loam between depths of 10 and 40
inches.

The A horizon is 20 to 30 inches thick. It is dark brown,
dark grayish brown, very dark grayish brown, grayish
brown, or brown when dry and very dark brown, ve
dark grayish brown, or dark brown when moist. The
horizon is slightly calcareous to strongly calcareous, and
reaction is neutral to mildly alkaline.

The Cca horizon is grayish brown, brown, pale brown,
light brownish gray, very pale brown, light gray, or white
when dry and dark brown, very dark grayish brown, dark
grayish brown, brown, or grayish brown when moist. Re-
action ranges from mildly alkaline to strongly alkaline.

Shaly Colluvial Land

SH—Shaly colluvial land is a mixture of soil mate-
rial, cobbles, stones, and rock fragments. It has accu-
mulated on steep and very steep sides of benches and
mesas and at the bases of slopes, mainly as the result
of gravity. This colluvium varies in thickness, and in
some places it is as much as 3 feet thick over shale. The
benches or mesas are capped with gravelly or cobbly
soils. As the shale on the slopes of the benches and
mesas erodes away, this capping falls and rolls down
the slope. From 20 to 40 percent of the surface is shale
outcrops. Because of the steep slopes, the lack of pre-
cipitation to establish plants, and the unconsolidated
nature of the colluvium, active erosion is moderate to
severe. This land type is a high producer of silt as a
resllilt of runoff from summer storms or rapid snow-
melt.

Included in mapping are small areas of Badland,
Rock outerop, and a deep, stony loam soil.

The dominant vegetation is shadscale, greasewood,
Indian ricegrass, and horsebrush. This land is used as
spring and fall range by sheep and cattle. Capability
unit VIIs-S nonirrigated; Semi-desert Shallow Loam
range site.

Shumway Series

The Shumway series consists of poorly drained soils
that formed in alluvium derived from limestone and
shale on valley bottoms. Shumway soils are commonly
associated with Anco, Ephraim, Kjar, and Poganeab
soils. Slope is 0 to 2 percent.

Elevation ranges from 5,100 to 5,700 feet. The aver-
age annual precipitation ranges from 9 to 12 inches,
and the mean annual air temperature ranges from
45° to 52° F. The frost-free period is 110 to 130 days.
Vegetation is wiregrass, sedges, saltgrass, and rubber
rabbitbrush.

In a representative profile the surface layer is light
brownish-gray silty clay loam about 3 inches thick.
The subsoil is light-gray silty clay about 22 inches
thick. The substratum to a depth of 60 inches is light-
gray and gray silty clay and clay.

The Shumway soils are very strongly calcareous.
Permeability is slow. The available water capacity is
8 to 12 inches. The effective root zone is about 60
inches. The seasonal high water table is at a depth of
10 to 60 inches or more.

Shumway soils are used for native grass pasture and,
where drained, for irrigated alfalfa, small grain, and
pasture.

Representative profile of Shumway silty clay loam,
in a native pasture 2 miles north of Manti, about 990
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feet east and 900 feet north of the southwest corner
of sec. 30, T. 17 S., R. 8 E., Sanpete County:

Al11—0 to 8 inches, light brownish.gray (10YR 6/2) silty
clay loam, dark gra{ish brown (10YR 4/2) when moist;
massive; soft, friable, sticky and plastic; many fine
and very fine roots; very strongly calcareous; strongly
alkaline (pH 9.0); abrupt, smooth boundary.

Al12—3 to 13 inches, light-gray (8Y 6/1) silty clay, dark
gray (bY 4/1) when moist; moderate, medium, angular
blocky structure; very hard, very firm, very sticky and
very plastic; manf ne and very fine roots; few fine
pores; strongly calcareous; very strongly alkaline (pH
9.2); clear, smooth boundary.

B2—13 to 25 inches, light-gray (bY 7/1) silty clay, gray
(BY 5/1) when moist; massive; very hard, very firm,
very sticky and very plastic; few fine and very fine
roots; few very fine pores; very strongly calcareous;
very strongly alkaline (pH 9.2); clear, smooth bound-

ary.

Clg—25 to 36 inches, light-gray (2.5Y 7/1) silty clay,
gray (2.5Y b5/1) when moist; massive; very hard,
extremely firm, very sticky and very plastic; few fine
and very fine roots; very strongly calcareous; very
strongly alkaline (pH 9.2); abrupt, smooth boundary.

Albg—36 to 40 inches, gray (2.6Y 5/1) silty clay, very dark
gray (2.6Y 3/1) when moist; massive; extremely hard,
very firm, very sticky and very plastic; few very fine
roots; very strongly calcareous; very strongly alkaline
(pH 9.2); clear, smooth boundary.

C2bg—40 to 60 inches, light-gray (2.6Y 7/1) clay, gray
(2.5Y b5/1) when  moist; massive; extremely hard,
extremely firm, very sticky and very plastic; few fine
roots; very strongly calcareous; very strongly alkaline
(pH 9.2).

The soil is more than 60 inches deep. There are either
chroma of 1 or mottles at a depth of less than 20 inches.
Between depths of 10 and 40 inches the soil is typically
gilty clay but ranges from heavy silty clay loam to clay.
When dry the soil cracks, and cracks are 20 inches or more
in depth and at least % inch in width.

The A horizon is 7 to 17 inches thick. It is light brownish
gray, light gray, gray, or grayish brown when dry and
dark grayish brown, dark gray, gray, or grayish brown
when moist. Reaction ranges from moderately alkaline to
very strongly alkaline.

The B2 horizon and C horizon are light gray, gray, gray-
ish brown, or light brownish gray when dry and gray,
dark gray, dark grayish brown, grayish brown, or light
brownish gray when moist. Reaction in the B horizon and
C horizon is moderately alkaline to very strongly alkaline.

Sm—Shumway silty clay loam. This soil is on valley
bottoms in fairly large areas. Slope is 0 to 2 percent.
This soil has the profile described as representative of
the geries. Runoff is slow, and the hazard of erosion is
slight.

Included with this soil in mapping are small areas
of Abcal silty clay loam; Kjar peaty silty loam; and
Poganeab silt loam.

This soil is used for native grass pasture and native
grass hay. It is also used as a nesting area by upland
game birds. Capability unit Vw-2 nonirrigated; Wet
Meadows range site.

Sn—Shumway silty clay loam, drained. This soil is
on the lower parts of alluvial fans. It is at slightly
higher elevations than Shumway silty clay loam and
has been drained. Slope is 0 to 2 percent, The depth
to the water table ranges from 40 to 60 inches or more.
Runoff is slow, and the hazard of erosion is slight.

Included with this soil in mapping are small areas
of Shumway silty clay loam; Ephraim silty clay loam;
and Abcal silty clay loam.

This soil is used for irrigated alfalfa, small grain,

and pasture. Capability unit IIIw-2 irrigated; range
gite not assigned.

Sigurd Series

The Sigurd series consists of somewhat excessively
drained soils that formed in alluvium derived from
limestone, sandstone, and minor amounts of shale on
alluvial fans and flood plains. Sigurd soils are com-
monly associated with Genola, Linoyer, and Sanpete
soils. Slopes are typically smooth and are 1 to 10
percent.

Elevation ranges from 5,000 to 6,200 feet. The aver-
age annual precipitation ranges from 8 to 12 inches,
and the mean annual air temperature ranges from
45° to 49°F. The frost-free period is 110 to 130 days.
Vegetation of the noncultivated areas is dominantly
big sagebrush, shadscale, yellowbrush, and Indian
ricegrass.

In a representative profile the surface layer is pale-
brown gravelly loam about 4 inches thick. The sub-
stratum to a depth of 60 inches is very pale brown,
pale-brown, and light yellowish-brown very gravelly
loam and gravelly and very gravelly fine sandy loam.

The Sigurd soils are strongly calcareous in the sur-
face layer and very strongly calcareous below the
surface layer. Reaction is moderately alkaline to very
strongly alkaline. Permeability is rapid. The available
water capacity is 3 to 5 inches, The water-supplying
capacity of nonirrigated soils is 4 to 6 inches annually.
The effective root zone is about 60 inches.

Sigurd soils are used for irrigated alfalfa, small
grain, and improved pasture. They are also used as
range, as habitat for upland game birds, and as a
source of road fill,

Representative profile of Sigurd gravelly loam, 1 to
5 percent slopes, in a range area 3 miles west and 1%
mile south of Gunnison, about 2,395 feet north and
1,030 feet east of the southwest corner of sec. 22,
T.19 S, R. 1 W, Sanpete County:

Al—0 to 4 inches, pale-brown (10YR 6/3) gravelly light
loam, yellowish brown (10YR 5/4) when moist; weak,
thick, platy structure; soft, friable, slightly sticky and
slightly plastic; few very ﬁne, fine, and medium roots;
common very fine and fine vesicular pores; 35 percent
gravel; strongly calcareous; moderately alkaline (pH
8.4); clear, smooth boundary.

Cl—4 to 9 inches, very pale brown (10YR 7/3) very gravelly
loam, pale brown (10YR 6/3) when moist; massive;
loose, friable, slightly sticky and slightly plastic; few
very fine, fine, and medium roots; few medium pores;
70 percent gravel; very strongly calcareous; moderately
alkaline (pH 8.4); clear, smooth boundary.

C2—9 to 25 inches, pale-brown (10YR 6/3) very gravelly
fine sandy loam, yellowish brown (10YR 5/4) when
moist; massive; loose, friable, slightly sticky and
slightly plastic; few very fine and fine roots; few very
fine pores; 65 percent gravel; few interstices not filled
with soil fines; very strongly calcareous; strongly
alkaline (pH 8.6); clear, smooth boundary.

C3—25 to 43 inches, light yellowish-brown (10YR 6/4)
gravelly fine sandy loam, yellowish brown (10YR 5/4)
when moist; massive; slightly hard, friable, slightly
sticky and slightly plastic; few fine and very fine roots;
few very fine pores; 40 percent gravel; very strongly
calcareous; moderately alkaline (pH 8.2); clear, wavy
boundary.

C4—43 to 60 inches, pale-brown (10YR 6/3) very gravelly
fine sandy loam, yellowish brown (10YR b5/4) when
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moist; massive; loose, friable, slightly sticky and
slightly plastic; 55 percent gravel; very strongly cal-
careous; moderately alkaline (pH 8.3).

The soil is more than 60 inches deep. Texture between
depths of 10 and 40 inches ranges from gravelly or very
gravelly loam or gravelly or very gravelly sandy loam to
cobbly or very cobbly loam or sandy loam. Rock fragments
are mainly gravel and cobbles, and content is 36 to 70
percent.

The A horizon is 4 to 10 inches thick. It is pale brown,
very pale brown, or light brown to l;’:ink when dr% and
yellowish brown, dark brown, grayish brown, or brown
When moist. The A horizon ranges from gravelly fine sandy
loam to gravelly light loam. Gravel content is 16 to 35
percent. .

The C horizon is very pale brown, pale brown, light
brown, or light yellowish brown to pink when dry and pale
brown, yellowish brown, or dark brown to light brown when
moist.

SoD2—Sigurd cobbly fine sandy loam, 5 to 10 per-
cent slopes, eroded. This soil is on glluv1al fans. It has
a profile similar to the one described as representa-
tive of the series, but the rock fragments are mainly
cobbles, especially on the surface. The soil is moder-
ately eroded. Runoff is medium, and the hazard of
erosion is severe. There are deep gullies 200 to 500 feet

apart; sheet and rill erosion are common.

Included with this soil in mapping are small areas
of Sigurd gravelly loam, 1 to 5 percent slopes, and
Sanpete cobbly fine sandy loam, 5 to 10 percent slopes,
eroded.

This soil is used as range. Capability unit VIIs-S
nonirrigated; Semi-desert Stony Loam range site.

SpC—Sigurd gravelly loam, 1 to 5 percent slopes.
This soil is on alluvial fans and flood plains. It has
the profile described as representative of the series.
Runoff is medium, and the hazard of erosion is
moderate.

Included with this soil in mapping are small areas
of Rapho gravelly fine sandy loam, 2 to 5 percent
slopes; Linoyer very fine sandy loam, 2 to 5 percent
slopes, eroded; and Sanpete gravelly fine sandy loam,
2 to 5 percent slopes.

This soil is used mainly for irrigated alfalfa, small
grain, and pasture. It is also used as range and as a
gource of road fill. Capability units IVs-24 irrigated,
VI1Is-S nonirrigated; Semi-desert Stony Loam range
gite.

Skumpah Series

The Skumpah series consists of well-drained soils
that formed in alluvium derived mainly from shale, on
alluvial fans, alluvial plains, and valley bottoms.
Skumpah soils are commonly associated with Badland,
Billings, Mayfield, and Ravola soils. Slope is 1 to 5
percent.

Elevation ranges from 5,000 to 5,600 feet. The aver-
age annual precipitation ranges from 8 to 10 inches,
and the mean annual air temperature ranges from 45°
to 49° F. The frost-free period is 115 to 130 days.
Vegetation is shadscale, greasewood, and yellowbrush.

In a representative profile (fig. 11) the surface layer
is very pale brown silt loam about 3 inches thick. The
subsoil is light-brown silty clay loam about 10 inches
thick. The substratum to a depth of about 60 inches

ig light-brown and pinkish-gray silt loam that has
threads and veins of gypsum.

The Skumpah soils are strongly calcareous and are
strongly saline-alkali. Permeability is moderately slow.
The available water capacity is 1 to 214 inches. The
high content of salt reduces the amount of water avail-
able to plants. The water-supplying capacity is less
than 4 inches annually. The effective root growth of
most plants is restricted by the high content of salt
at depths below 12 inches.

Skumpah soils are used mainly as range. A few small
areas have been cleared of brush and are being cul-
tivated. The soils are very unstable for construction
uses. They develop sinkholes and are subject to differ-
ential settling. Gypsum is dissolved and removed by
irrigation. These soils are only in the area between
Axtell and Mayfield from the Sevier County line on the
south to the Gunnison-Mayfield Highway on the north.

Representative profile of Skumpah silt loam, 1 to 2
percent slopes, in a range area 2 miles south of the
Axtell Post Office by the Redmond Airport fence, about
1,800 feet north and 660 feet east of the southwest
corner of sec. 29, T. 20 S., R. 1 E,, Sanpete County:

A21—0 to 1 inch, very pale brown (10YR 7/8) silt loam,
brown (10YR 5/3) when moist; weak, thick, platy
structure; slightly hard, very friable, slightly sticky
and slightly plastic; few very fine roots; many fine
and very fine vesicular pores; strongly calcareous;
strongly alkaline (pH 8.6); abrupt, smooth boundary.

A22—1 to 8 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; weak, medium, platy
structure; slightly hard, very friable, slightly sticky
and slightly plastic; few very fine roots; many fine and
very fine vesicular pores; strongly calcareous; strongly
alkaline (pH 8.6); abrupt, smooth boundary.

B21t—3 to 7 inches, light-brown (7.6YR 6/3) silty clay
loam, brown (7.5YR 4/3) when moist; weak, medium,
prismatic structure parting to strong, fine and very
fine angular blocky; hard, firm, sticky and plastic; few
very fine and fine roots; few very fine pores; continuous,
thin clay films; strongly caleareous; moderately alkaline
(pH 8.4); clear, smooth boundary.

B22t—7 to 13 inches, light-brown (7.6YR 6/3) silty clay
loam, brown (7.6YR 4/3) when moist; weak, coarse,
prismatic structure parting to moderate, medium, sub-
angular blocky; hard, firm, sticky and plastic; few
very fine and fine roots; few very fine pores; few thin
clay films; strongly calcareous; moderately alkaline
(pH 8.4); abrupt, smooth boundary.

Cles—18 to 27 inches, light-brown (7.5YR 6/3) silt loam,
dark brown (7.5YR 4/3) when moist; massive; hard,
friable, slightly sticky and plastic; few very fine pores;
many fine veins and flakes of gypsum; strongly cal-
careous; moderately alkaline (pH 8.4); abrupt, smooth
boundary.

C2cs—27 to 39 inches, pinkish-gray (7.6YR 7/2) silt loam,
dark brown (7.5YR 4/3) when moist; weak, medium and
thick, platy structure; slightly hard, friable, slightly
sticky and plastic; few very fine roots; common very

fine pores; common veins and flakes of gypsum;
stronglfr calcareous; moderately alkaline (pH 8.6);
gradual, wavy boundary.

C8—39 to 45 inches, light-brown (7.5YR 6/3) silt loam,
brown (7.5YR 4/3) when moist; massive; soft, very
friable, slightly sticky and slightly plastic; few very
fine roots; common very fine pores; few veins and
threads of gypsum; strongly calcareous; moderately
alkaline (pH 8.2); abrupt, smooth boundary.

Cdes—4b to 60 inches, light-brown (7.6YR 6/3) silt loam,
brown (7.5YR 4/3) when moist; massive; slightly
hard, friable, slightly sticky and plastic; few very fine
roots; few very fine pores; common veins and threads
(()ngprS\)lm; strongly calcareous; moderately alkaline
P .0).
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Figure 11.—Typical landscape of Skumpah silt loam, 1 to 2 percent slopes. Vegetation is mainly shadscale.

The soil is 60 inches or more deep.

The A2 horizon is 1% to b inches thick. It is very pale
brown, light brown, pink, or pinkish gray to grayish
brown or light brownish gray when dr ang brown, dark
brown, dark grayish brown, or grayish brown when moist.
Reaction ranges from moderately alkaline to strongly
alkaline. The A2 horizon is silty clay loam to clay loam.

The B2t horizon is 6 to 12 inches thick. It is moderately
saline to strongly saline, and reaction ranges from strongly
alkaline to very strongly alkaline. Clay films are thin and
are few to continuous,

The C horizon has the same range of color as the A2
horizon. It is typically silt loam or very fine sandy loam
but ranges to silty clay loam. The C horizon ranges from
strongly saline to very strongly saline, and reaction is
mildly alkaline to moderately alkaline. Content of gypsum
ranges from 1 to more than 10 percent.

SrB—Skumpah silt loam, 1 to 2 percent slopes. This
soil is usually in long narrow areas on alluvial fans,
alluvial plains, and valley bottoms. It has the profile
described as representative of the series. Runoff is
medium, and the hazard of erosion is severe. Soil
blowing is severe and has removed the surface layer
in places.

Included with this soil in mapping are small areas of
Skumpah silt loam, 2 to 5 percent slopes, eroded;
lR.eucllola loam, 2 to 5 percent slopes, eroded; and Bad-
and.

This soil is used as spring and fall range by sheep

and cattle. A limited acreage is cultivated. Capability
unit VIIs-S8 nonirrigated; Semi-desert Alkali Flats
range site.

SrC2—Skumpah silt loam, 2 to 5 percent slopes,
eroded. This soil is usually in long narrow areas on
alluvial fans. It has a profile similar to the one de-
scribed as representative of the series, but it is eroded,
and there are gullies 8 to 15 feet in depth and 300
to 1,300 feet apart. Runoff is rapid, and the hazard
of erosion is very severe. In places soil blowing has
removed the surface layer.

Included with this soil in mapping are small areas
of Skumpah silt loam, 1 to 2 percent slopes; Ravola
loam, 2 to 5 percent slopes, eroded; and Badland.

This soil is used as spring and fall range by sheep
and cattle. Capability unit VIIs-S8 nonirrigated ; Semi-
desert Alkali Flats range site.

Skylick Series

The Skylick series consists of well-drained soils that
formed in colluvium derived from sandstone on moun-
tainsides. Skylick soils are commonly associated with
Gothic, Mortenson, Pritchett, and Tingey soils. Slope is
4 to 70 percent.
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Elevation ranges from 7,400 to 9,500 feet. The aver-
age annual precipitation ranges from 25 to 30 inches,
and the mean annual air temperature ranges from
38° to 42° F. The frost-free period is 75 to 90 days.
Vegetation is aspen, maple, western coneflower, and
perennial grasses.

In a representative profile the surface layer is very
dark grayish-brown gilt loam about 27 inches thick.
The subsoil is brown clay loam and cobbly clay loam
to a depth of 66 inches.

Reaction is slightly acid to mildly alkaline. Perme-
ability ig slow. The available water capacity is 8 to 12
inches. The water-supplying capacity is 16 to 24 inches
annually, The effective root zone is about 60 inches.

Skylick soils are used as summer range by sheep,
i:att(:ile, deer, and elk. They are also used as aspen wood-
and.

Representative profile of Skylick silt loam, 4 to 30
percent slopes, in a range area 14 mile above Buck-
horn Flat in North Canyon, 700 feet east and 900 feet
north of the southwest corner of sec. 84, T. 14 S,
R. 5 E., Sanpete County:

A11—0 to b inches, very dark grayish-brown (10YR 3/2)
silt loam, very dark brown (10YR 2/2) when moist;
moderate, fine, granular structure; slightly hard, fri-
able, slightly sticky and slightly plastic; common very
fine roots; few fine and very fine pores; slightly acid
(pH 6.4); clear, smooth boundary.

A12—5 to 17 inches, very dark grayish-brown (10YR 3/2)
silt loam, very dark brown (10YR 2/2) when moist;
weak, medium, subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; few
coarse, medium, fine, and very fine roots; few fine and
very fine pores; slightly acid (pH 6.4); gradual, smooth
boundary.

A13—17 to 27 inches, very dark grayish-brown (10YR-3/2)
heavy silt loam, very dark brown (10YR 2/2) when
moist; weak, medium, subangular blocky structure;
hard, friable, slightly sticky and slightly plastic; few
coarse, medium, fine, and very fine roots; few fine and
very fine pores; slightly acid (pH 6.4); gradual, smooth
boundary.

B21t—27 to 42 inches, brown (7.5YR 5/4) clay loam, dark
brown (7.5YR 4/3) when moist; weak, medium, pris-
matic structure parting to strong, medium, angular
blocky; very hard, firm, sticky and plastic; few fine
roots; common very fine pores; common moderately
thick clay films; slightly acid (pH 6.4) ; gradual, smooth
boundary.

B22t—42 to 52 inches, brown (7.5YR 5/4) cobbly clay
loam, dark brown (7.5YR 4/3) when moist; wesk,
medium, prismatic structure parting to moderate, me-
dium, angular blocky; very hard, firm, sticky and
plastic; few fine roots; common very fine pores; com-
mon moderately thick clay films; 25 percent cobbles;
slightly acid (pH 6.4); gradual, smooth boundary.

B23t—52 to 66 inches, brown (7.5YR 5/4) cobbly clay
loam, dark brown (7.5YR 4/4) when moist; moderate,
medium, subangular blocky structure; few fine and
very fine roots; few fine pores; common moderately
thick clay films; 20 percent cobbles and 10 percent
gravel; slightly acid (pH 6.4); gradual, wavy boundary.

The soil is more than 60 inches deep.

The A horizon is 21 to 84 inches thick. It is very dark
grayish brown, dark grayish brown, or dark brown when
dry and very dark brown, very dark grayish brown, or dark
brown when moist. The A horizon is silty loam to silty
clay loam.

The B2t horizon is grayish brown, brown, or yellowish
brown to light brownish gray, pale brown, or light yellowish
brown when dry and very dark grayish brown or dark brown
when moist. It is clay loam, heavy sandy clay loam, or
cobbly clay loam. Content of cobbles and gravel ranges from
10 to 35 percent.

The C horizon, when present, is light yellowish brown,
grayish brown, light grayish brown, brown, or light brown
when dry and brown, dark brown, grayish brown, or dark
grayish brown when moist. It ranges from clay loam to clay.

SSD—Skylick silt loam, 4 to 30 percent slope_s. This
soil is on mountainsides. It has the profile described as
representative of the series. Runoff is medium, and the
hazard of erosion is slight.

Included with this soil in mapping are small areas
of Mortenson silt loam, 40 to 70 percent slopes’; Gothic
stony loam, 25 to 40 percent slopes; and a similar
soil that has a surface layer less than 20 inches thick.

This soil is used as summer range by sheep, cattle,
deer, and elk. It is used as aspen woodland and as a
water catchment area for watersheds. The soil also
provides excellent sites for summer homes and picnics.

This soil has a site index of 67 for aspen. The aver-
age annual production is about 20 cubic feet of cord-
wood or 52 board feet of sawtimber per acre. Seedling
mortality is moderate; windthrow hazard and plant
competition are slight ; equipment restriction is moder-
ate to severe. Capability unit VIe-H nonirrigated ; High
Mountain Loam (Aspen) range site.

SSF—Skylick silt loam, 30 to 70 percent slopes. This
goil is in large areas on mountainsides. It is on northern
exposures at the lower elevations but is on all expo-
sures at higher elevations. Runoff is medium, and the
hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Mortenson silt loam, 40 to 70 percent slopes; Gothic
stony loam, 25 to 40 percent slopes; and a similar
soil that has a surface layer less than 20 inches thick.

This soil is used as summer range by sheep, cattle,
deer, and elk. It is also used as aspen woodland and as
a water catchment area for watersheds.

This soil has a site index of 67 for aspen. The aver-
age annual production is about 20 cubic feet of cord-
wood or 52 board feet of sawtimber per acre. Seedling
moriality is moderate; windthrow hazard and plant
competition are slight; and equipment restriction is
moderate to severe. Capability unit VIIe-H non-
irrigated ; High Mountain i.oam (Aspen) range site.

Snake Hollow Series

The Snake Hollow series consists of well-drained
soils that formed in alluvium derived from quartzite
conglomerate and sandstone on alluvial fans and al-
luvial plains. Snake Hollow soils are commonly asso-
ciated with Calita, Collard, and Doyce soils. Slope is
2 to 4 percent.

Elevation ranges from 5,600 to 6,000 feet. The aver-
age annual precipitation ranges from 12 to 14 inches,
and the mean annual air temperature ranges from 45°
to 48° F. The frost-free period is 100 to 110 days.
Vegetation is dominantly big sagebrush, annual and
perennial grasses, and rabbitbrush.

In a representative profile the surface layer is brown
gravelly fine sandy loam and gravelly sandy loam about
16 inches thick. The subsoil is brown gravelly sandy
loam about 9 inches thick. The substratum to a depth
of about 60 inches is brown gravelly sandy loam, fine
sandy loam, and very gravelly sandy loam.
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Reaction is neutral to mildly alkaline. Permeability
is moderately rapid. The available water capacity is 4
to 6 inches. The water-supplying capacity is 6 to 8
incﬁes annually. The effective root zone is about 60
inches.

Snake Hollow soils are used for irrigated and non-
irrigated alfalfa and grass. They are also used as range
and as a source of road fill.

Representative profile of Snake Hollow gravelly fine
sandy loam, 2 to 4 percent slopes, in an abandoned
cultivated field about 1 mile east of Jerusalem and 400
feet west of the highway, about 825 feet south and 400
feet west of the northeast corner of sec. 86, T. 14 S.,
R. 2 E., Sanpete County:

A11—0 to 3 inches, brown (7.5YR 5/3) gravelly fine sandy
loam, dark brown (7.5YR 8/3) when moist; moderate,
medium, granular structure; slightly hard, very friable,
nonsticky and slightly plastic; common very fine roots;
few fine pores; 20 percent gravel, some a surface
mantle; neutral (pH 6.8); abrupt, smooth boundary.

A12—3 to 8 inches, brown (7.5YR 5/3) gravelly fine sandy
loam, dark brown (7.65YR 3/3) when moist; weak, fine,
subangular blocky structure; slightly hard, very friable,
nonsticky and slightly plastic; common very fine roots;
few very fine and medium pores; 20 percent gravel;
neutral (pH 6.8); clear, smooth boundary.

A13—8 to 16 inches, brown (7.5YR 5/3) gravelly sandy
loam, dark brown (7.5YR 3/8) when moist; weak, me-
dium, subangular blocky structure; slightly hard, very
friable, nonsticky and slightly plastic; few very fine
roots; few fine pores; 40 percent gravel; neutra¥ (pH
7.0); clear, smooth boundary.

B2—16 to 25 inches, brown (7.6YR 6/3) gravelly heavy
sandy loam, dark brown (7.5YR 3/3) when moist;
moderate, medium, subangular blocky structure; hard,
friable, nonsticky and slightly plastic; few very fine
roots; few very fine and common fine pores; 25 percent
gravel; neutral (pH 7.2); gradual, wavy boundary.

C1—25 to 33 inches, brown (7.5YR 5/3) gravelly fine sandy
loam, dark brown (7.5YR 3/3) when moist; massive;
hard, friable, nonsticky and slightly plastic; few very
fine roots; few very fine pores; 35 percent gravel;
slightly calcareous, lime in veins and segregated on
gravel; mildly alkaline (pH 7.6); gradual, wavy
boundary.

C2—33 to 46 inches, brown (7.5YR §5/8) gravelly sandy
loam, dark brown (7.5YR 3/3) when moist; massive;
hard, very friable, nonsticky and slightly plastic; few
very fine roots; few fine pores; 25 percent gravel;
slightly calcareous, lime in veins and segregated on
gravel; mildly alkaline (pH 7.7); gradual, wavy
boundary.

C3—46 to 53 inches, brown (7.5YR 5/3) gravelly fine
sandy loam, dark brown (7.5YR 3/3) when moist;
massive; slightly hard, friable, nonsticky and slightly
plastic; few fine roots; few fine pores; 20 percent
gravel; slightly calecareous, lime in veinsg and segregated
on gravel; mildly alkaline (pH 7.6); gradual, wavy
boundary.

C4—53 to 60 inches, brown (7.5YR 5/4) very gravelly
sandy loam, dark brown (7.5YR 3/4) when moist;
massive; soft, very friable, nonsticky and slightly
plastic; few very fine roots; 60 to 70 percent gravel;
slightly calcareous, lime in veins and segregated on
gravel; neutral (pH 7.0).

The soil is more than 60 inches deep. Texture between
depths of 10 and 40 inches ranges from gravelly fine sandy
loam to gravelly sandy loam. Content of gravel averages
20 to 30 percent.

‘The A horizon is 8 to 13 inches thick. It is brown, dark
brown, dark grayish brown, or grayish brown when drﬁ
and dark brown, very dark brown, or very dark grayis
brown when moist.

The B2 horizon and C horizon are brown, light brown,
grayish brown, pale brown, or light brownish gray when dry

and dark brown, brown, dark grayish brown, or grayish
brown when moist.

The C horizon is noncalcareous to slightly caleareous.
The C horizon ranges from gravelly or very gravelly fine
sandy loam to gravelly or very gravelly loamy sand below
a depth of 40 inches. Content of gravel ranges from 20 to
60 percent.

StB—Snake Hollow gravelly fine sandy loam, 2 to 4
percent slopes. This soil is on alluvial fans and alluvial
plains. It is in medium-sized areas. Runoff is medium,
and the hazard of erosion is slight.

Included with this soil in mapping are small areas of
Collard gravelly sandy loam, 4 to 8 percent slopes;
Birdow very fine sandy loam, 2 to 4 percent slopes;
and a few areas of Snake Hollow gravelly fine sandy
loam that has slopes of 4 to 8 percent.

This soil is used for irrigated and nonirrigated
alfalfa and grass and for irrigated small grain. It is
also used as range and as a source of road fill. Capa-
bility units ITe-2 irrigated; VIe-U nonirrigated; Up-
land Loam range site.

Tingey Series

The Tingey series consists of well-drained soils that
formed in alluvium and colluvium derived from s