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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States
Department of Agriculture and agencies of the States, usually the Agricultural Experiment Stations.
In some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1961-71. Soil names and de-
scriptions were approved in 1971. Unless otherwise indicated, statements in the publication refer to
conditions in the county in 1971, This survey was made cooperatively by the Soil Conservation Ser-
vice, the Department of the Interior Bureau of Land Management, the University of Nevada Agri-
cultural Experiment Station, and the Utah Agricultural Experiment Station. It is part of the technical
assistance furnished to the Meadow Valley Soil Conservation District.

Soil maps in this survey may be copied without permission, but any enlargement of these maps
could cause misunderstanding of the detail of mapping and result in erroneous interpretations. En-
larged mlaps do not show small areas of contrasting soils that could have been shown at a larger map-
ping scale.

HOW TO USE THIS SOIL SURVEY

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

Locating Soils

All the soils of the survey are shown on
the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number on the
Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by sym-
bols. All areas marked with the same symbol
are the same kind of soil. The soil symbol is
ingide 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 of the county in alphabetic order by
map symbol and gives the capability classifi-
cation of each. It also shows the page where
each soil is described and the woodland group,
wildlife group, and range site in which the
soil has been placed.

Individual colored maps showing the rela-
tive suitability or degree of limitation of
soils for many specific purposes can be devel-
oped by using the soil map and the informa-
tion in the text. Translucent material can be
used as an overlay over the soil map and
colored to show soils that have the same
limitation or suitability. 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 subclasses and
units, the range sites, and the woodland
groups.

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

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

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

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

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

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

Newcomers in the Meadow 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 in the section
“General Nature of the Area.”

Cover:

Eroded lakebed sediment in Cathedral Gorge State
Park, near Panaca, in Lincoln County, Nevada.
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EADOW VALLEY AREA and the rest of the areas

surveyed are mostly in southeastern Nevada in the
eastern central part of Lincoln County. The Nevada-
Utah border forms most of the eastern boundary.
The rectangular area, however, includes a small part
of Iron County, Utah, where the Meadow Valley
Watershed intersects the State line. The distance from
the northern boundary to the southern boundary is
about 55 miles, and the distance from the western
boundary to the eastern boundary is about 27 miles.
About 1,406 square miles of the survey area are in
Lincoln County, Nevada, and about 10 square miles are
in Iron County, Utah. Pioche, the county seat of Lin-
coln County, is about 22 miles north of the southwest-
ern corner of the survey area and 4 miles east of the
western boundary. The southwestern corner of the sur-
vey area is about 150 highway miles northeast of Las
Vegas, Nevada. Only about 5 percent of the survey
area is privately owned.

General Nature of the Area

The survey area exhibits typical basin and range
topography. It consists of nearly level flood plains,
gently sloping to moderately sloping terraces and al-
luvial fans, and rolling to very steep mountains. The
elevation ranges from about 4,200 feet in Caliente to
9,296 feet at the top of Mount Wilson in the north-
western part of the survey area.

The survey area has dry summers that are warm at
the lower elevations and cool at the higher elevations.
Winters are cold. The annual precipitation, from both
snow and rain, averages from about 8.7 inches in
Caliente to about 24 inches in the higher moun-
tains (2) .1

Most of the farming activities in the survey area
involve livestock. The production of livestock, mostly
cattle, has been continuous throughout most of its re-
corded history. Sheep are hauled or trailed into the
survey area for seasonal grazing. The major forage
crops are alfalfa and grass. Irrigation is required for
all crop production.

* Ttalic numbers in parentheses refer to Literature Cited, p. 164.

The survey area is sparcely populated. According to
the 1970 Census, the communities of Caliente, Panaca,
Pioche, and Ursine have a combined population of about
2,130, which is 83 percent of the total survey area
population. Although Lincoln County is larger than 20
percent of the States in our country, it supports only
about 2,560 people. Excluding Alaska, Lincoln County is
one of the least populated areas of the United States
mainland.

Settlement and Development ®

The first group of pioneers to establish permanent
residences in the survey area reached what is now
known as Panaca on May 4, 1864. They brought with
them cattle and sheep.

As more pioneers established themselves in the sur-
vey area, the cattle industry flourished. At one time
Panaca Valley and the adjacent rangelands supported
about 3,000 head of cattle. At the time of initial settle-
ment, native meadows were common in all of the larger
valleys, and range grasses and browse were thick and
luxuriant.

In the early 1900’s, the cattle industry began to de-
cline as a result of range deterioration caused by
drought. Rapid runoff from convection storms cut
channels in the valley bottoms and drained most of the
natural meadows.

Crop production consisted of alfalfa and grain for
cattle and vegetables for local use and for the mine
workers of the Pioche District. The production of al-
falfa and grains varied with the fluctuation of the
livestock industry. Vegetable production decreased con-
currently with mining activities.

Active mining in the Pioche District began in 1868
with production of silver ore. Because of the water
shortage in Pioche, the mills and the smelter were
moved to Bullionville, near the present Panaca town-
site. During peak operation, four mills and one smelter
were in production at Bullionville, Mining activities be-
gan to decline near the turn of the century, but use of
the mines increased during World War 1 and World

® CHARLES MATHEWS, lifelong resident of Panaca, assisted in
the preparation of this section.
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War II. Mining activities are now at a virtual stand-
still.

Saw logs for lumber and dimension material for
early mining operations and house construction were
cut in Gleason Canyon and hauled to a sawmill in
Panaca.

In the late 1800’s construction of the railroad through
Clover Canyon was hampered by floods and financial
difficulties. The construction ceased for a few years.
Eventually, the link with the west coast was completed
when the first train entered Caliente on December 21,
1901. For many years the railroad was the financial
backbone of Caliente and vicinity. It began to decline
and is now in minimal operational status.

Water Supply

The present drinking water supply for all communi-
ties in the Meadow Valley Area comes from pumped
ground water. Irrigation water is obtained from both
ground water and surface water sources. None of the
streams in the survey area flow continuously through-
out their full length. Meadow Valley Wash carries the
most water for the longest period of time. Generally it
flows continuously from Spring Valley through Eagle
Valley, Ursine Valley, and Rose Valley to the Echo
Canyon Reservoir in the upper end of Dry Valley.
From Dry Valley through Caliente, Meadow Valley
Wash flow is intermittent, being supplied by springs,
pumped irrigation water, and seasonal rains. Water
flows in Clover Canyon only during high intensity
storms and spring runoff.

Surface water is used for irrigation in Spring Valley,
most of Ursine Valley, and parts of Rose Valley, Dry
Valley, and Panaca Valley. Surface water was the only
source of irrigation until 1940 when the first irriga-
tion well was drilled and put into operation. Now, 50
to 60 percent of the irrigation water is pumped from
wells. The common method of using the pumped water
is sprinkler irrigation.

Ground water in the survey area is derived mostly
from precipitation within the drainage area. The
average annual precipitation ranges from about 8
inches at the lower elevations to about 24 inches at the
higher elevations. In the low-lying areas where the
precipitation is the least, little if any recharge to
the ground water occurs. In the mountains most of the
recharge occurs because of the greater precipitation.

Ground water is in both artesian and water-table
conditions in the survey area. Hydrostatic heads in
several wells are above the land surface in Panaca
Valley. Two such wells are the Amy Mathews (west
well 2S/68-19cl about 3 miles southwest of Panaca) and
the Chester Oxborrow (well No. 2, 35/67-28cl at the
northern end of Cove Canyon).

In 1963 there were 59 active large-capacity wells
that had an estimated total pumpage of 14,505 acre
feet (2). Between 1963 and 1971 about 20 to 25 addi-
tional wells were drilled. No production data are avail-
able about these wells. About 45 wells are in Panaca
Valley.

Several thermal springs are in the survey area. The
largest is Panaca Spring in the upper end of Panaca
Valley. Smaller thermal springs are in Caliente and on
the Delmue ranch in Dry Valley.

According to 1963 U.S. Geological Survey data, the
specific conductance (micromhos at 25° C) of water
taken from springs, wells, and streams within the sur-
vey area ranges from a low of 211 (Parsnip Wash
Spring) to a high of 1,700 (U.S.G.S. observation well
2S/68-85b). Reaction ranges from 7.4 to 9.2, Panaca
Spring had a specific conductance of 401 and a re-
action (pH) of 8.1. Of nearly 80 springs in the survey
area, less than 10 percent have been improved for any
kind of use (2).

Vegetation ®

The vegetation in the survey area varies greatly,
reflecting the climate and soil conditions, The vegeta-
tion can be grouped into four plant communities.

The first plant community is in the lower parts of
valleys and on terraces. Elevation ranges from 4,400
to 5,000 feet. The average annual precipitation gen-
erally is 8 inches or less. Slopes range from 0 to 15
percent. The soils on terraces are well drained and
shallow to moderately deep over a hardpan. They are
strongly effervescent and violently effervescent. The
nonirrigated soils of the valley floor are well drained
to moderately well drained, nonsaline to strongly sa-
line, and moderately deep to very deep. Slopes range
from 0 to 8 percent. The vegetation includes shadscale,
fourwing saltbush, budsage, greasewood, winterfat,
Indian ricegrass, galleta, and sand dropseed.

The second plant community is in the intermediate
terraces and on alluvial fans. Elevation ranges from
5,000 to 6,000 feet. The average annual precipitation
ranges from 8 to 10 inches. Slopes range from 2 to
15 percent. The soils are well drained, and they are
shallow to a hardpan. They are slightly effervescent to
strongly effervescent (when treated with cold, dilute
hydrochloric acid) in some horizons above the hard-
pan. The vegetation includes black sagebrush, big sage-
brush, cliffrose, Nevada ephedra, galleta, blue grama,
sand dropseed, bluegrass, and needleandthread. Utah
juniper and pinon pine increase as elevation and mois-
ture increase.

The third plant community is in the upper parts of
terraces and on mountain faces. Elevation ranges from
6,000 to 9,100 feet. The average annual precipitation
is 10 to 15 inches. Slopes range from 2 to 75 percent.
These soils are well drained. The terrace soils are deep
to shallow over a hardpan. The mountain soils are deep
to shallow over hard bedrock. Some terrace soils con-
tain strata which are at least slightly effervescent. The
rest of the soils exhibit no effervescence and generally
are neutral in reaction. The vegetation is mainly pinon
pine, Utah juniper, big sagebrush, black sagebrush,
grass, and bluebunch wheatgrass.

The fourth plant community is on the high moun-
tains. Elevation ranges from 8,500 to 9,300 feet. The
average annual precipitation is 15 inches or more.
Slopes range from 15 to 75 percent. These soils are
well drained and are deep to very shallow over hard
bedrock. They exhibit no effervescence and generally
are neutral to slightly acid in reaction. The vegetation
is snowberry, bitterbush, bluebunch wheatgrass, and
Great Basin wildrye. On the north-facing slopes, the

*By L. D. SmrtH, district conservationist.



MEADOW VALLEY AREA, NEVADA-UTAH 3

dominant vegetation is balsam white fir, Douglas-fir
aspen, mountainmahogany, serviceberry, and snow-
berry.

Industry and Recreation

The major industries in the survey area are live-
stock and recreation. The northern and eastern parts
of the survey area provide grazing from spring to fall
under permits issued by the Bureau of Land Manage-
ment. The cultivated lands provide hay and pasture
during winter. Most of the cereal grains fed to the
livestock are produced outside the survey area.

Recreation plays a seasonal but important role in
the economy of the survey area. Camping, small game
and deer hunting, and rock and artifact hunting sites
are easily accessible throughout the survey area. Fish-
ing is confined to two areas: Eagle Valley Reservoir
north of Ursine and Schroader Reservoir (Beaver Dam
State Park) in the southeastern corner of the survey
area. The site of the recently constructed Echo Canyon
Dam has extensive camping and picnicking facilities.
When the reservoir is filled, it will provide good boat-
ing and fishing.

Extensive areas of Utah juniper provide an abun-
dance of posts of good quality which are harvested
commercially and by local users. Some commercial
harvesting of Christmas trees takes place in the north-
ern and east-central parts of the survey area.

Other sources of income to the residents of the survey
area are the railroad, the public school system, and the
Nevada Girls Training Center, which is a correctional
institution. Mining has been economically important
in the past, but present production is at a near stand-
still. In places, however, mining exploration is in
progress.

Transportation

Three transportation centers are in the survey area.
From south to north they are Caliente, Panaca, and
Pioche. Highway travel within the survey area is pro-
vided by U.S. Highway 93 along the western edge of
the southern half of the survey area. Nevada State
road No. 25 intersects U.S. Highway 93 near Panaca
and provides the route to Utah and eastward. State
road No. 75 leaves State road No. 25 just west of the
Panaca Summit and provides a maintained gravel-
surfaced route to Crestline, Nevada; Enterprise, Utah;
and other points east. U.S. Highway 93 is the present
main route from southern Idaho to Los Angeles, Cali-
fornia, via Las Vegas, Nevada. U.S. Highway 93 and
State road No. 25 are paved and well maintained.
State road No. 85 runs from Pioche to the Eagle Valley
Reservoir, about 20 miles east of Pioche. State road
No. 86 intersects State Route 85 about four miles east
of Pioche and runs southeastward to Echo Canyon
Dam. State road No. 85 and State Route No. 86 are
paved and maintained.

A maintained soil-surfaced road provides access to
the scenic back country. It runs from Eagle Valley
Reservoir over the rim of the Meadow Valley Water-
shed east of Mount Wilson to the Pony Springs-
Atlanta Road near the northwestern corner of the
survey area. Many unimproved roads dissect the survey

area, some of which are hazardous during inclement
weather.

The Union Pacific Railroad crosses the southern part
of the survey area. It provides no passenger service
and is used only for freight. Almost all commodities
used in the survey area are brought in by truck.

Four aircraft landing strips are in the survey area.
An all-weather strip that has an asphalt runway is on
the terrace west of Panaca at an elevation of 4,800
feet. A soil-surfaced strip is adjacent to U.S. Highway
93 about six miles northwest of Pioche at an elevation
of 5,840 feet. Both of these strips will accommodate
such twin-engine aircraft as DC-3 or F-27, which have
a gross weight of as much as about 24,000 pounds.
A private strip is on the Oxborrow property near the
southern end of Panaca Valley, and a small emergency
strip is maintained about four miles southwest of Ur-
sine. None of the landing strips is equipped with
landing lights.

Climate *

Although the survey area is far removed from the
Rockies and the Sierra Nevada, it is largely influenced
by these topographical barriers. The Sierras drain
much of the moisture of the storms moving from the
Pacific. The Rockies divert cold air masses from the
Great Basin. The local topography of the mountain
peaks which surround the western, northern, and east-
ern sides of Spring Valley also influence the climate of
the valley and the outlying areas. The protection pro-
vided by the mountain ranges can cause very warm or
hot conditions during the day on the valley floor and on
the alluvial fans. At night, however, cold air drainage
from the higher elevation can cause lower temperatures
on the valley floor than on the adjacent higher alluvial
fans. For example, the average shortest growing season
on the floor of Spring Valley is estimated to be as low
as 70 days. The elevation of the floor is about 6,000 feet.
The growing season increases to as much as 100 days
on the alluvial fans. Above 7,000 feet the growing sea-
son decreases again to between 80 to 100 days. The
reason for this paradox is the existence of frequent
inversions for many parts of the valley floors of Nevada.

Precinitation ranges from 5 to 8 inches in the valley
floor, which includes Lake Valley and Spring Valley. It
increases to 15 to 20 inches on the peaks and ridges in
the survey area. Intermediate elevations receive about
8 to 15 inches a year.

Data in tables 1 to 4 are based on at least 30 years of
records. These tables provide long-term information on
temperature, precipitation, and growing season at
Caliente and Pioche. The growing season at Pioche
averages 148 days. The valley floor of Lake Valley, Dry
Valley, and areas including Panaca can expect a grow-
ing season of about 120 to 125 days. In the southern
section of the survey area, the growing season increases
to about 130 days.

Southerly winds can reach high intensities because
of the orientation of the mountain ridges and the valley
floor which opens to the south. The constraining in-
fluence of the mountain range in conjunction with the

*By CLARENCE M. SAKAMOTO, climatologist for Nevada, Na-
tional Weather Service, U.S. Department of Commerce.
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TABLE 1.—Temperature and precipitation data, Caliente, Nevada
[Based on records for the period 1936-68]
Temperature Precipitation
Two years in 10 will have One year in 10 will
at least 4 days with— have—
Month Average Average Average
daily daily Maximum Minimum monthly Average
maximum | minimum | temperature | temperature total snowfall
equal to or equal to or Less More
higher lower than— than—
than— than—
°F °F °F °F In In In In
January 47.5 16.1 63 2 0.74 0.03 1.72 3.1
February e 51.8 22.1 67 8 N2 10 1.58 2.5
March 59.8 26.1 73 18 94 .02 2.01 1.8
April e 70.1 34.5 83 25 .83 .06 1.84 1
May ____ 79.0 42.8 91 31 .48 .01 65
June — 88.7 48.9 99 41 .36 .01 94
July 95.8 56.0 103 47 3 .01 2,00 |ommm
August 93.4 55.0 101 45 91 01 227 |
September ______________ 86.4 45.6 97 35 .56 .01 140 |
October 74.1 35.1 87 25 .88 .01 1.59 3
November . 59.4 24.5 74 15 .74 .01 1.81 b
December e 49.3 19.6 61 7 .83 .01 2.01 3.8
Year 71.3 35.5 —-— ——— 8.71 12.1
TABLE 2.—Probabilities of last freezingtemperatures in spring and first in fall
[All data from Caliente, Nevada; based on record for period 1936-60]
Dates for given probability and temperature
Probability
16° F 20° F 24° F 28° F 32°F
or lower or lower or lower or lower or lower
Spring: . .
1 year in 10 later than _____________ March 28 April 11 April 21 May 10 May 26
2 years in 10 later than _________________ March 15 March 31 April 12 May 1 May 17
5 years in 10 later than — March 1 March 21 April 3 April 22 May 8
Fall:
1 year in 10 earlier than _____________.__ November 5 October 30 October 19 October 1 September 21
2 years in 10 earlier than _________._____ November 13 | November 5 October 26 October 9 September 28
5 years in 10 earlier than November 21 | November 11 | November 1 October 17 October 5

orientation of the mountains lead to predominant
southerly or southwesterly valley winds. Winds from
all directions, however, can occur. Although no wind
records are available, estimation from widespread sta-
tistics indicate that windspeed of gusts to 75 miles per
hour can be expected with a 50-year average occur-
rence. Average wind velocities are less than 20 miles
per hour.

The survey area lies in the path of warm, moist air
masses from the Gulf of Mexico. Consequently, eastern
Nevada, including the Meadow Valley Area, can expect
an average of 20 to 25 thunderstorm days a year. Hail,
which averages 3 to 4 days per year, is usually very
small and causes minimal damage.

Precipitation in the survey area, like most semiarid
areas, is highly variable. In a 24-hour period as much as
3.02 inches of precipitation has fallen at Pioche and
2.11 inches has fallen at Caliente. Snowfall averages
about 12 inches in the southern section of the surround-
ing area to 60 inches in the mountain peaks. As much as
2 feet of snow has fallen in a 24-hour period.

Average pan evaporation is estimated between 75
and 80 inches annually with the larger amount occur-
ring at the southern end of the valley. Relative humid-
ity averages about 30 percent in summer to about 60
percent in winter. Daytime humidities, however, are
considerably lower, averaging from 15 to 20 percent in
summer to about 40 percent in winter.
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TABLE 3.—Temperature and precipitation data, Pioche, Nevada
[Based on records for the period 1941-70]

Temperature Precipitation
Two years in 10 will have One year in 10 will
at least 4 days with— have—
Month Average Average Average
daily daily Maximum Minimum monthly Average
maximum | minimum | temperature | temperature total snowfall
equal to or equal to or Less More
higher lower than— than—
than— than—
°F °F °F °F In In In In
January 414 20.9 54 9 1.47 0.19 2.17 11.2
February .. ___ 45.2 23.7 57 12 1.24 .08 2.94 7.3
March 50.6 26.9 62 16 1.37 16 3.11 8.8
April 60.4 34.5 73 26 1.29 .18 2,17 4.2
May 70.6 42.8 81 33 3 01 1.72 5
June 80.6 50.7 92 41 40 .01 93 .1
July 88.9 58.1 95 53 1.14 .06 269 | o
August 86.0 56.8 93 51 1.25 .01 210 |
September _______________ 78.8 50.0 87 42 .64 .01 1.56 |
October ____ 66.4 39.7 77 30 .95 .01 1.86 1.3
November _____ . ____ 51.9 28.9 63 17 1.19 .06 2.24 4.7
December ________________ 43.2 22.8 54 11 1.70 .01 2,70 9.4
Year 63.7 38.0 — 13.37 47.5
TABLE 4.—Probabilities of last freezing temperatures in spring and first in fall
[All data from Pioche, Nevada; based on record for period 1941-70]
Dates for given probability and temperature
Probability
16° F 20°F 24° F 28° F 32°F
or lower or lower or lower or lower or lower
Spring:
1 year in 10 later than April 11 April 23 May 2 May 16 June &
2 years in 10 later than ________________ March 27 April 11 April 21 May 7 May 28
5 years in 10 later than ________________ March 12 March 29 April 11 April 28 May 19
Fall:
1 year in 10 earlier than ________________ November 7 October 29 October 19 October 7 September 30
2 years in 10 earlier than _______________ November 17 November 5 October 28 October 16 October 8
5 years in 10 earlier than _______________ November 26 November 12 | November 5 October 24 October 15

Physiography and Geology

The survey area is in part of the Colorado River
drainage basin. It lies in the eastern part of the Great
Basin section of the Basin and Range physiographic
province (3).

Meadow Valley Watershed, an eliptical basin, com-
prises about two-thirds of the northern half of the
survey area. The basin replenishes the source of
Meadow Valley Wash, which crosses the survey area
near the northern boundary and the southwestern
corner. It eventually reaches the Virgin River at
Boulder Dam, where the area is now innundated by
Lake Mead. Patterson Wash enters the survey area a

few miles north of Pioche along the western border. It
ends in Hamlight Canyon which joins Condor Canyon
just below the Mount Diablo base line near the center
of the survey area. Another major drainage system be-
gins in the southeastern part of the survey area near
Crestline on State Route 75, and flows in a southwest-
erly direction. It leaves the survey area near Acoma
along the Union Pacific Railroad but reenters at the
southern boundary and drains into Meadow Valley
Wash within the city limits of Caliente.

The flood plains along Meadow Valley Wash range in
elevation from about 4,400 feet in Caliente to 6,800
feet in Camp Valley, which lies within the Meadow
Valley Watershed. Terraces and alluvial fans are
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present on both sides of the major drainageways, and
elevation ranges from 4,600 to 6,200 feet in the Panaca
area, 5,600 to 6,200 feet near Patterson Wash, and
6,000 to 7,200 feet within the watershed.

The major mountain ranges in the survey area are
oriented generally to the north and to the south. Wilson
Creek Range forms the western side of the Meadow
Valley Watershed and has a maximum elevation of
9,262 feet at Mount Wilson, White Rock Peak has an
elevation of 9,196 feet and is the highest point of the
White Rock Mountains. These mountains form the
northern end of the eastern side of Meadow Valley
Watershed. The Needle Mountains are a southern ex-
tension of the White Rock Mountains and complete the
eastern side of the Meadow Valley Watershed. The
peaks of the Needle Mountains are as high as 8,540
feet. Another range of mountains is parallel to and
about 7 miles east of Panaca Valley. This range has
peaks that have elevations as high as 7,240 feet.

The mountain ranges of the survey area are com-
pletely folded and faulted blocks of igneous, metamor-
phic, and sedimentary rocks. The present topography
generally results from movement along the numerous
north-trending faults.

Alluvial fans along mountain fronts are formed by
soil material washed from the mountains. For the most
part, the fans are extensively dissected but retain their
original form,

The alluvial fans in Patterson Valley that border the
Ely Range on the western side and the Wilson Creek
Range on the eastern side nearly merge along the axis
of the valley. This results in the development of a very
narrow flood plain. The maximum development of the
flood plain is east of Pioche. Here it reaches a width
of about a mile.

In Spring Valley, Eagle Valley, Rose Valley, and Dry
Valley a distinctive, very narrow, flat flood plain has
developed. It seldom exceeds a mile in width.

The flood plain of Panaca Valley is the largest flood
plain in the Meadow Valley Area. It is broad and flat
and has a slope to the south of about 25 feet per mile.
It extends up the principal tributary valleys several
miles laterally from the axis of the main drainage
channel, Cutting, eroding, and dissection of Pliocene
lakebeds, Panaca Formation, have formed the flood
plain and three distinct terraces in Panaca Valley. The
lowest terrace underlies the alluvial bottom lands. The
depth of recent alluvium in the Panaca bottom lands
ranges from about 15 feet near the mouth of Condor
Canyon to about 166 feet at Cove Canyon (2).

How This Survey Was Made

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

into the parent material that has not been changed
much by leaching or by the action of plant roots.

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

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

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteris-
tic 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, Geer silt loam is one of
several phases within the Geer 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.

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

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

A soil complex consists of areas of two or more soils,
or land types, so intricately mixed or so small in size
that they cannot be shown separately on the soil map.
Each area of a complex contains some of each of the
two or more dominant soils, and the pattern and rela-
tive proportions are about the same in all areas. Gen-
erally, the name of a soil complex consists of the names
of the dominant soils joined by a hyphen. Kyler-Rock
outerop complex is an example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually on
the soil map but are shown as one unit because the time
and effort of delineating them separately cannot be
justified. There is a considerable degree of uniformity
in pattern and relative extent of the dominant soils,
but the soils may differ greatly one from another. The
name of an association consists of the names of the
dominant soils joined by a hyphen. Itca-Cedaran as-
sociation is an example.
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In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely eroded,
or so variable that it has not been classified by soil
series. These places are shown on the soil map and are
described in the survey, but they are called land types
and are given descriptive names. Badland is a land
type in this survey area.

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

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants and
as material for structures, foundations for structures,
or covering for structures. They relate this behavior to

properties of the soils. For example, they observe that.

filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permea-
bility of the soil or a high water table. They see that
streets, road pavements, and foundations for houses
are cracked on a named kind of soil, and they relate
this failure to the high shrink-swell potential of the
soil material. Thus, they use observation and knowledge
of soil properties, together with available 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 farm-
ers, agronomists, engineers, and others. They then ad-
just the groups according to the results of their studies
and consultation. Thus, the groups that are finally
evolved reflect up-to-date knowledge of the soils and
their behavior under current methods of use and
management.

General Soil Map

The General Soil Map at the back of this survey
shows, in color, the soil associations in the Meadow
Valley Area. A soil association is a landscape that
has a distinctive proportional pattern of soils. It
normally consists of one or more major soils and at
least one minor soil, and it is named for the major
soils. The soils in one association may occur in an-
other, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in an area, who
want to compare different parts of an area, or who
want to know the location of large tracts that are
suitable for a certain kind of land use. Such a map is
a useful general guide in managing a watershed, a
wooded tract, or a wildlife area, or in planning en-
gineering works, recreational facilities, and commun-
ity developments. It is not a suitable map for planning
the management of a farm or field, or for selecting
the exact location of a road, building, or similar struc-
ture, because the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and other

characteristics that affect their management.

The 13 soil associations in this survey have been
grouped into 4 general kinds of landscapes for broad
interpretative purposes. Each of the broad groups and
the soil associations in each group are described in the
following pages.

Soils on High Mountains and on Foothills

These well-drained, very shallow to very deep,
strongly sloping to very steep soils are on foothills
and mountain faces. They formed in residuum derived
primarily from ignimbrites.

These soils are mostly in the northern half of the
survey area and generally follow the crest of the Mea-
dow Valley Watershed. They are in the part of Iron
County, Utah, that is in the survey area. A few iso-
lated areas of these soils are at the highest elevations
in the southeastern part of the survey area. Elevation
ranges from 7,000 to 9,300 feet. The average annual
precipitation is about 14 to 24 inches, and the aver-
age annual air temperature is about 35° to 45° F. The
frost-free season is about 40 to 80 days.

Two associations are in this group. They make up
about 22 percent of the survey area.

1. Tica-Rock outcrop-Hamtah association

Very shallow to very deep, well-drained and somewhat
excesstvely drained, moderately steep to steep soils and
rock outcrops; on foothills and mountain faces

The soils of this association are in hoth large and
small areas in the northern part of the survey area.
Elevation ranges from 7,000 to 9,200 feet. The aver-
age annual precipitation is 14 to 22 inches, and the
average annual air temperature is 35° to 47° F. The
frost-free season is about 40 to 80 days.

This association makes up about 15 percent of the
survey area. It is about 35 percent Tica soils, 25 per-
cent Rock outcrop, 15 percent Hamtah soils, and 25
percent minor soils. Udel soils make up 10 percent of
the areas of minor soils, and Fanu, Holtle, Nevtah,
Nevu, Urtah, Urwil, and Alluvial land make up 15
percent.

Tica soils are on mountain and foothill faces. Slopes
are 15 to 30 percent. The surface layer is gray very
stony loam and grayish-brown stony loam about 5
inches thick. The next layer is brown stony light clay.
Below this is cobbly sandy clay loam. Volcanic bed-
rock is at a depth of about 18 inches. These soils have
a plant cover of pinon pine, scattered Utah juniper,
mountainmahogany, big sagebrush, low sagebrush,
bitterbrush, and miscellaneous grasses.

Rock outcrop is in both large and small areas
throughout the association.

Hamtah soils are on mountain faces. Slopes are 30
to 50 percent. The surface layer is dark grayish-brown
very stony clay loam and gravelly clay loam about 21
inches thick. The next layer is brown and pinkish-gray
gravelly and very gravelly clay. The underlying layer
is variegated brown, strong-brown, and white very
gravelly clay loam that extends to a depth of about
60 inches. These soils have a plant cover of big sage-
brush, serviceberry, bitterbrush, snowberry, scattered
pinon pine, mountainmahogany, bluebunch wheat-
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grass, Great Basin wildrye, squirreltail, and Thurber
needlegrass.

This association mostly provides grazing, wildlife
habitat, and watershed. It is not suitable for irrigated
crops or range seeding. The Tica soils are a source for
fireplace wood.

2. Winu-Rock outcrop-Winz association

Moderately deep to very deep, well-drained, strongly
sloping to very steep soils and rock outecrops; on moun-
tain faces

The soils of this association are in a large area in
the northwestern corner of the survey area. Elevation
ranges from 7,600 to 9,300 feet. The average annual
precipitation is 14 to 24 inches, and the average an-
nual air temperature is 38° to 43° F. The frost-free
season is about 40 to 50 days.

This association makes up about 7 percent of the
survey area. It is about 55 percent Winu soils, 15 per-
cent Rock outecrop, 15 percent Winz soils, and 15 per-
cent minor soils of the Wilpar, Udel, and Nevtah
series.

Winu soils are on mountain faces. Slopes are 15 to
75 percent. The surface layer is dark-gray very stony
and extremely stony loam about 2 inches thick. The
next layer is dark grayish-brown very gravelly clay
loam about 7 inches thick. Below this is brown gravelly
clay loam about 13 inches thick over light-brown
sandy loam. The underlying soil layer is brown loam.
Bedrock is at a depth of 38 inches. These soils have a
plant cover of low sagebrush, big sagebrush, bitter-
brush, serviceberry, mountainmahogany, manzanita,
and various grasses.

Rock outcrop is in small areas throughout the
association.

Winz soils are on mountain faces. Slopes are 30 to
75 percent. The surface layer is dark duff about 4 in-
ches thick. The next layer is light brownish-gray very
stony and extremely stony sandy loam about 5 inches
thick. Below this layer is light-gray very gravelly
coarse sandy loam about 18 inches thick. The under-
lying layer is light-gray very gravelly, cobbly, and
stony clay that extends to a depth of 60 inches. These
soils have a plant cover of mountainmahogany, Doug-
las-fir, manzanita, serviceberry, various grasses, and
a few scattered ponderosa pine.

This association mostly provides grazing, wildlife
habitat, and watershed. The Winu and Winz soils are
not suitable for irrigated crops or range seeding.

Soils on Low Mountains and on Foothills

These well-drained, very shallow to moderately deep,
gently sloping to steep soils are on foothills and on
mountain faces. They formed in residuum derived
mainly from ignimbrites.

These soils are in large and small areas mainly in
the southern part of the survey area. A limited acre-
age, however, is in the northern part of the survey
area. Elevation ranges from 5,000 to 7,500 feet. The
average annual precipitation is about 10 to 16 inches,
and the average annual air temperature is about 42°
to 53¢ F. The frost-free season is about 60 to 120 days.

One association is in this group. It makes up about
21 percent of the survey area.

3. Itca-Rock outcrop-Cedaran association

Very shallow to moderately deep, well-drained, gently
sloping to steep soils and rock outcrops; on foothills
and mountain faces

The soils of this association are in both large and
small areas in the central and southern parts of the
survey area. Elevation ranges from 5,000 to 7,500 feet.
The average annual precipitation is 10 to 16 inches,
and the average annual air temperature is 42° to 53°
F. The frost-free season is about 60 to 120 days.

This association makes up about 21 percent of the
survey area. It is about 40 percent Itca soils, 20 per-
cent Rock outcrop, 20 percent Cedaran soils, 10 percent
Zoate soils, and 10 percent minor soils of the Aned,
Minu, Decan, Fanu, Patter, Kyler, and Pioche series
and Alluvial land and Rock land.

Itca soils are on mountain and foothill faces. Slopes
are 2 to 50 percent. The surface layer is grayish-brown
stony loam and very stony loam about 2 inches thick.
The next layer is dark grayish-brown gravelly clay
loam about 12 inches thick. The underlying layer is
brown gravelly clay that extends to bedrock at a depth
of 14 inches. These soils have a plant cover of pinon
pine, Utah juniper, big sagebrush, low sagebrush, bit-
terbrush, and miscellaneous grasses.

Rock outcrop is in both large and small areas
throughout the association.

Cedaran soils are on mountain and foothill faces.
Slopes are 4 to 50 percent. The surface layer is grayish-
brown cobbly loam about 3 inches thick. The underly-
ing layer is grayish-brown and brown gravelly clay
loam that extends to bedrock at a depth of 18 inches.
These soils have a plant cover of pinon pine, Utah
juniper, big sagebrush, snowberry; bitterbrush, Indian
ricegrass, and needleandthread.

This association mostly provides grazing, wildlife
habitat, and watershed. It is not suitable for irrigated
crops or range seeding.

Soils on Upper Terraces and on Alluvial Fans

These well-drained to excessively drained, shallow
to very deep, nearly level to steep soils are on terrace
tops and their side slopes and on alluvial fans. They
formed in mixed alluvium. The shallow to deep soils
contain cemented hardpans of varying thickness.

These soils are in large and small areas throughout
the survey area. Elevation ranges from 4,800 to 7,800
feet. The average annual precipitation is about 8 to
16 inches, and the average annual air temperature is
about 40° to 53° F. The frost-free season is about 80
to 130 days.

Eight associations are in this group. They make up
about 51 percent of the survey area.

4. Acana-Roval-Seval association

Shallow and wmoderately deep, well-drained, nearly
level to moderately sloping soils on terraces and
alluvial fans and moderately deep, well-drained, steep
sotls om terrace side slopes

The soils of this association are in both large and
small areas in the central part of the survey area.
Elevation ranges from 5,000 to 6,200 feet. The aver-
age annual precipitation is 8 to 14 inches, and the
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average annual air temperature is 45° to 53° F. The
frost-free season is about 100 to 120 days.

This association makes up about 10 percent of the
survey area. It is about 45 percent Acana soils, 25
percent Roval soils, 10 percent Seval soils, and 20 per-
cent minor soils of the Umil, Cath, Linco, Heist, Ursine,
Fanu, Patter, and Geer series and Alluvial land and
Badland.

Acana soils are on tops and upper side slopes of
terraces and on alluvial fans. Slopes are 2 to 8 percent.
The surface layer is pale-brown gravelly sandy loam
about 3 inches thick. The next layer is pale-brown
sandy clay loam about 7 inches thick. Below this is
very pale brown gravelly loamy sand that is weakly
stratified and strongly cemented with lime and silica.
It is capped by a layer of indurated silica. These soils
have a plant cover of black sagebrush, low rabbit-
brush, Utah juniper, Nevada ephedra, big sagebrush,
squirreltail, needleandthread, and Indian ricegrass.

Roval soils are on dissected wvalley-fill terraces.
Slopes are 2 to 15 percent. The surface layer is pale-
brown gravelly loam about 2 inches thick. The next
layer is brown gravelly clay loam about 12 inches
thick. Below this is a very pale brown cemented hard-
pan stratified with weakly cemented to indurated
silica-lime cemented material. These soils have a plant
cover of big sagebrush, black sagebrush, squirreltail,
blue grama, Indian ricegrass, and scattered Utah
juniper.

Seval soils are on terrace side slopes. Slopes are 30
to 50 percent. The surface layer is grayish-brown very
gravelly sandy loam about 3 inches thick. The next
layer is brown gravelly sandy clay loam about 8 inches
thick. Below this is about 8 inches of light-brown
gravelly clay over light-brown gravelly sandy loam that
is brittle. The underlying layer is capped by indurated
silica. These soils have a plant cover of Utah juniper,
cliffrose, big sagebrush, and miscellaneous grasses.

This association mostly provides grazing and wild-
life habitat. It is not suitable for irrigated crops or
range seeding.

5. Badland-Linco-Acana association

Shallow to wvery deep, well-drained to excessively
drained, strongly sloping to very steep soils on terrace
side slopes and gently sloping to moderately sloping
soils on terrace tops

The soils of this association are in both large and
small irregularly shaped areas in the western part of
the survey area (fig. 1). Elevation ranges from 4,800
to 6,600 feet. The average annual precipitation is 8 to
12 inches, and the average annual air temperature is
46° to 51° F. The frost-free season is about 100 to
130 days.

This association makes up about 6 percent of the
survey area. It is about 40 percent Badland, 35 percent
Linco soils, 15 percent Acana soils, and 10 percent
minor soils of the Bit, Cath, Cliffdown, Geer, Heist,
1Siegocliﬂ“, Ursine, and Denmark series and Alluvial
and.

Badland is on severely dissected terrace side slopes.
Slopes are 30 percent to nearly vertical. This land type
has virtually no plant cover.

Linco soils are on terrace side slopes. Slopes are 4

to 30 percent. The surface layer is light brownish-gray
gravelly sandy loam about 3 inches thick, The next
layer is pinkish-gray gravelly loam about 5 inches
thick. Below this layer is pinkish-gray slightly brittle
gravelly fine sandy loam about 17 inches thick. The
underlying layer is pinkish-gray gravelly fine sandy
loam that has thin strata of sandy loam and loam.
These soils have a plant cover of black sagebrush, big
sagebrush, low rabbitbrush, Nevada ephedra, Utah
juniper, Indian ricegrass, needleandthread, and galleta.

Acana soils are on the tops and upper side slopes
of terraces and on alluvial fans. Slopes are 2 to 8
percent, The surface layer is pale-brown gravelly sandy
loam about 3 inches thick. The next layer is pale-
brown slightly plastic sandy clay loam about 7 inches
thick. Below this layer is very pale-brown gravelly
loamy sand that is weakly to strongly cemented with
lime and silica. It is capped by a layer of indurated
silica. These soils have a plant cover of black sage-
brush, low rabbitbrush, Utah juniper, Nevada ephedra,
big sagebrush, squirreltail, needleandthread, and In-
dian ricegrass.

This association mostly provides scenery and esthe-
tics, grazing, and wildlife habitat. It is not suitable
for irrigated crops or range seeding.

6. Basket-Satt-Decathon association

Very deep, well-drained, moderately steep and steep
sotls on terrace side slopes and moderately deep, well-
drained, gently sloping to moderately steep soils on
terraces

The soils of this association are in both large and
small areas in the northern part of the survey area.
Elevation ranges from 6,000 to 7,800 feet. The average
annual precipitation is 10 to 16 inches, and the aver-
age annual air temperature is 40° to 45° F. The frost-
free season is about 80 to 110 days.

This association makes up about 5 percent of the
survey area. It is about 30 percent Basket soils, 25
percent Satt soils, 15 percent Decathon soils, 15 per-
cent Swisbob soils, and 15 percent minor soils of the
Lize, Holtle, Fanu, and Lien series and Alluvial land
and Rough broken land.

Basket soils are on terrace side slopes. Slopes are 15
to 50 percent. The surface layer is brown and pinkish-
gray gravelly sandy loam and gravelly fine sandy loam
about 4 inches thick. The next layer is brown very
gravelly coarse sandy clay loam about 6 inches thick.
Below this is very gravelly sandy loam about 17 inches
thick. The next layer is pinkish-gray very gravelly
coarse sand over very gravelly sandy loam that ex-
tends to a depth of 60 inches. These soils have a plant
cover of pinon pine, Utah juniper, miscellaneous
grasses, and a sparse understory of big sagebrush.

Satt soils are on terraces. Slopes are 4 to 30 percent.
The surface layer is light brownish-gray stony, very
stony, and extremely stony sandy loam about 2 inches
thick. The next layer is grayish-brown gravelly sandy
clay loam about 5 inches thick. Below this is brown
gravelly clay and very gravelly sandy clay about 10
inches thick. The next layer is light-brown very
gravelly sandy clay loam about 8 inches thick over a
very pale brown indurated hardpan cemented with sil-
ica and Jime. These soils have a plant cover of pinon
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pine, Utah juniper, big sagebrush, black sagebrush,
bitterbrush, and scattered miscellaneous grasses.

Decathon soils are on terrace tops. Slopes are 2 to
8 percent. The surface layer is light brownish-gray
gravelly loam about 4 inches thick. The next layer is
a sequence of brown clay loam and gravelly sandy clay
loam, and very pale brown gravelly sandy loam about
23 inches thick. Below this is a white hardpan strongly
cemented with silica and lime about 10 inches thick.
It is capped by and contains a thin layer of indurated
silica. These soils have a plant cover of pinon pine,
Utah juniper, and black sagebrush.

This association mostly provides grazing, wildlife
habitat, and watershed. It is not suitable for irrigated
crops. The Basket and Satt soils are a potential source
of Christmas trees, juniper posts, and pinenuts.

7. Cath-Timpahute-Jarab association

Shallow to wvery deep, well-drained, nearly level to
strongly sloping soils on terraces, terrace side slopes,
and alluvial fans

The soils of this association are in both small and
medium areas in the west-central part of the survey
area. Elevation ranges from 5,500 to 6,400 feet. The
average annual precipitation is 8 to 14 inches, and the
average annual air temperature is 45° to 53° F. The
frost-free season is about 100 to 120 days.

This association makes up about 8 percent of the
survey area. It is about 35 percent Cath soils, 30 per-

i

Figure 1.—Area of association 5.

cent Timpahute soils, 25 percent Jarab soils, and 10
percent minor soils of the Minu, Patter, Acana, and
Heist series and Alluvial land.

Cath soils are on broad, moderately dissected ter-
races. Slopes are 2 to 8 percent. The surface layer is
pale-brown gravelly loam about 3 inches thick. The
next layer is brown and light-brown clay loam about
10 inches thick. Below this is reddish-brown gravelly
clay loam about 6 inches thick. The next layer is
reddish-brown very gravelly sandy clay loam about 6
inches thick. The underlying layer is stratified white,
pale-brown, and light brownish-gray material strongly
cemented with lime and silica. It extends to a depth of
60 inches or more. These soils have a plant cover of
big sagebrush, black sagebrush, and scattered Utah
juniper, and a thin understory of galleta and Indian
ricegrass.

Timpahute soils are on broad terraces. Slopes are 0
to 15 percent. The surface layer is pale-brown gravelly
loam about 8 inches thick. The next layer is brown
clay loam about 7 inches thick. Below this is brown
and light-brown clay about 15 inches thick. The next
layer consists of a light-gray gravelly hardpan strongly
cemented with silica and lime. It is capped by a layer
of indurated silica about 17 inches thick. These soils
have a plant cover of big sagebrush, squirreltail,
peedleandthread, blue grama, and scattered Utah
juniper.

Jarab soils are on terraces and on alluvial fans.
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Slopes are 2 to 15 percent. The surface layer is brown
cobbly and gravelly loam about 5 inches thick. The
next layer is brown gravelly clay loam about 5 inches
thick. Below this is white and very pale brown gravelly
loam and gravelly sandy loam weakly to strongly
cemented. It is capped by and contains thin indurated
silica which extends to a depth of 60 inches. These
soils have a plant cover of Utah juniper, cliffrose,
black sagebrush, pinon pine, and galleta.

This association mostly provides grazing and wild-
life habitat, Cath soils are suitable for range seeding
and marginally suitable for irrigated crops if water is
available.

8. Decan-Uana-Shroe association

Moderately deep to very deep, well-drained, gently
sloping to moderately steep soils on terrace tops, allu-
vial fans, and side slopes

The soils of this association are in both large and
small areas in the southeastern part of the survey
area. Elevation ranges from 5,000 to 7,000 feet. The
average annual precipitation is 10 to 16 inches, and
the average annual air temperature is 41° to 48° F.
The frost-free season is about 80 to 130 days.

This association makes up about 10 percent of the
survey area. It is about 50 percent Decan soils, 15 per-
cent Uana soils, 15 percent Shroe soils, 10 percent Aned
soils, and 10 percent minor soils of the Acoma, Fanu,
Heist, Linco, Geer, and Patter series and Alluvial land
and Badland.

Decan goils are on terraces and alluvial fans. Slopes
are 2 to 30 percent. The surface layer is grayish-brown
gravelly clay loam about 3 inches thick. The next layer
is brown clay about 14 inches thick. Below this is pink
loam about 6 inches thick. The next layer is sandy
loam weakly to strongly cemented with silica. It is
capped by and contains continuous layers of indurated
gilica. These soils have a plant cover of Utah juniper,
pinon pine, big sagebrush, black sagebrush, bitter-
brush, needleandthread, and Indian ricegrass.

Uana soils are on strongly dissected old valley-fill
terraces. Slopes are 2 to 15 percent. The surface layer
is dark grayish-brown gravelly loam and sandy clay
loam about 38 inches thick. The next layer is dark-
brown and dark grayish-brown clay about 9 inches
thick. Below this is pinkish-gray over white clay loam
about 15 inches thick. The next layer is white and
light grayish-brown brittle sandy loam weakly to
strongly cemented with lime. It is capped by very thin
indurated silica laminae. These soils have a plant
cover of Utah juniper, pinon pine, big sagebrush,
black sagebrush, bitterbrush, and Indian ricegrass.

Shroe soils are on old valley-fill terrace tops and on
side slopes. Slopes are 2 to 30 percent. The surface
layer is brown gravelly loam about 2 inches thick. The
next layer is cobbly sandy clay loam about 4 inches
thick. Below this is brown gravelly sandy clay loam
about 4 inches thick. The next layer is brown gravelly
clay about 6 inches thick. Below this is brown very
gravelly sandy loam about 24 inches thick. The under-
lying layer is light-brown loam that extends to a depth
of 60 inches. These soils have a plant cover of Utah
juniper, big sagebrush, needleandthread, squirreltail,
and scattered pinon pine.

This association mostly provides grazing, wildlife
habitat, and watershed. It is not suitable for irrigated
crops. The Shroe soils are suitable for range seeding.
These soils are a potential source of juniper posts.

9. Homestake-Lize-Buster association

Very deep, well-drained, nearly level to steep soils on
terrace tops and terrace side slopes

The soils of this association are in both narrow and
broad areas in the north-central part of the survey
area. Elevation ranges from 5,800 to 7,500 feet. The
average annual precipitation is 8 to 14 inches, and
the average annual air temperature is 40° to 45° F.
The frost-free season is about 80 to 110 days.

This association makes up about 4 percent of the
survey area. It is about 30 percent Homestake soils, 20
percent Lize soils, 15 percent Buster soils, about 15
percent Holsine soils, and 20 percent minor soils of the
Holtle, Usine, Fanu, Poorma, Linco, and Basket series
and Badland, Rough broken land, and Alluvial land.

Homestake soils are on terrace tops. Slopes are 2 to
15 percent. The surface layer is grayish-brown gravelly
and very stony sandy loam about 2 inches thick. The
next layer is dark grayish-brown gravelly sandy clay
loam about 4 inches thick. Below this is about 19 inches
of stratified dark grayish-brown gravelly clay loam and
very gravelly clay, brown very gravelly clay loam, and
brownish-gray very cobbly and gravelly sandy clay
loam. The underlying layer is very pale brown, weakly
cemented, very cobbly sandy clay loam and gravelly
loamy sand. These soils have a plant cover of pinon
pine, Utah juniper, big sagebrush, bitterbrush, needle-
andthread, and squirreltail.

Lize soils are on terrace side slopes. Slopes are 15
to 50 percent. The surface layer is grayish-brown
stony fine sandy loam about 2 inches thick. The next
layer is dark grayish-brown gravelly loam about 5
inches thick. Below this is about 28 inches of dark
grayish-brown and grayish-brown gravelly clay loam.
The underlying layer is light brownish-gray gravelly
sandy loam. These soils have a plant cover of pinon
pine, Utah juniper, big sagebrush, bitterbrush, and
needleandthread.

Buster soils are on terrace tops. Slopes are 0 to 8
percent. The surface layer is light brownish-gray fine
sandy loam about 3 inches thick. The next layer is
brown loam about 4 inches thick. Below this is about
10 inches of brown sandy clay loam over pale-brown
clay loam about 5 inches thick. The next layer is white
loam that has a few discontinuous, strongly silica-
cemented lenses. These soils have a plant cover of Utah
juniper, black sagebrush, big sagebrush, cliffrose, low
rabbitbrush, Indian ricegrass, needleandthread, galleta,
three-awn, and blue grama.

This association mostly provides grazing, wildlife
habitat, and watershed. Buster soil is marginally suit-
able for irrigated crops if water becomes available.
The Buster soils are also suitable for range seeding.

10. Minu-Vil association

Shallow, well-drained, nearly level to moderately slop-
mg soils on terraces

The soils of this association are in irregularly
shaped areas mostly in the central part of the survey
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area. Elevation ranges from 6,000 to 6,500 feet. The
average annual precipitation is 8 to 12 inches, and
the average annual air temperature is 42° to 45° F.
The frost-free season is about 80 to 110 days.

This association makes up about 5 percent of the
survey area. It is about 70 percent Minu soils, 10 per-
cent Vil soils, and 20 percent minor soils of the
Timpahute, Vicu, Linco, Poorma, and Acana series and
Alluvial land.

Minu soils are on terrace tops. Slopes are 0 to 8 per-
cent. The surface layer is light brownish-gray stony
or gravelly sandy loam about 3 inches thick. The next
layer is brown gravelly clay loam about 6 inches
thick. Below this is very pale brown gravelly light
clay loam about 4 inches thick. The next layer is a
very pale brown gravelly sandy loam hardpan. It is
weakly to strongly cemented with silica and lime that
contains thin, indurated silica layers. These soils have
a plant cover of Utah juniper, pinon pine, cliffrose, big
sagebrush, black sagebrush, and miscellaneous grasses.

Vil soils are on dissected alluvial fans. Slopes are 2
to 8 percent. The surface layer is grayish-brown
gravelly loam about 7 inches thick. The next layer is
brown gravelly sandy clay loam about 5 inches thick.
Below this is white gravelly loam that is weakly ce-
mented with silica and lime. The next layer is a white
hardpan cemented with silica and lime. It contains
many thin, indurated silica laminae. These soils have
a plant cover of Utah juniper, pinon pine, black sage-
brush, big sagebrush, squirreltail, and Indian ricegrass.

This association mostly provides grazing, wildlife
habitat, and watershed. These soils are not suitable

for irrigated crops or for range seeding. Minu and Vil
soils are a potential source of juniper posts. Pine nuts
are abundant in some locations.

11. Ursine-Denmark-Sierocliff association

Shallow and moderately deep, well-drained, nearly
level to moderately steep soils on terrace tops, terrace
side slopes, and alluvial fans

The soils of this association are in both large and
small areas along the western border of the survey
area (fig. 2). Elevation ranges from 4,800 to 6,500
feet. The average annual precipitation is 8 to 12 inches,
and the average annual air temperature is 46° to 53°
F. The frost-free season is about 100 to 130 days.

This association makes up about 8 percent of the
survey area. It is about 30 percent Ursine soils, 25 per-
cent Denmark soils, 10 percent Sierocliff soils, 10 per-
cent Met soils, and 25 percent minor soils of the
Deerlodge, Jarab, Cath, Heist, Geer, Pamsdel, and
Linco series and Alluvial land, Badland, and Slickens.

Ursine soils are on tops and side slopes of moderately
and strongly dissected terraces and alluvial fans. Slopes
are 2 to 30 percent. The surface layer is light brownish-
gray gravelly loam about 8 inches thick. The next
layer is very pale brown very gravelly loam about 8
inches thick. The underlying layer is white calcareous
gravelly loamy sand and gravelly sandy loam weakly
cemented with silica and lime containing many thin
continuous indurated silica laminae. It extends to a
depth of 60 inches or more. These soils have a plant
cover of black sagebrush, low rabbitbrush, shadscale,

Figure 2.—Area of association 11. Denmark soils are in the foreground.
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cliffrose, Indian ricegrass, galleta, three-awn, needle-
andthread, Nevada ephedra, scattered Utah juniper,
big sagebrush, and blue grama.

Denmark soils are on old alluvial fans and terraces.
Slopes are 2 to 15 percent. The surface layer is light-
brown and light-gray gravelly loam about 3 inches
thick. The next layer is pale-brown gravelly loam about
12 inches thick. Below this is pale-brown and white
gravelly sandy loam and loamy sand weakly to strongly
cemented with silica and lime. It is capped by and con-
tains a thin indurated layer cemented with lime. These
soils have a plant cover of black sagebrush, squirrel-
tail, galleta, and scattered Utah juniper.

Sierocliff soils are on alluvial fans. Slopes are 2 to
8 percent. The surface layer is light brownish-gray
gravelly sandy loam about 3 inches thick. The next
layer is pale-brown gravelly clay loam about 8 inches
thick. Below this is about 10 inches of white gravelly
loam weakly cemented with lime. The next layer is a
white to very pale brown and light-gray indurated
hardpan strongly cemented with lime. These soils have
a plant cover of black sagebrush, scattered Utah juni-
per, cliffrose, Nevada ephedra, big sagebrush, and
miscellaneous grasses.

This association mostly provides grazing and wild-
life habitat. It is not suitable for range seeding.

Soils on Flood Plains, on Lower Terraces,
and on Alluvial Fans

These well drained and moderately well drained,
very deep, nearly level to gently sloping soils are on
flood plains, and gently sloping to moderately sloping
soils are on low alluvial terraces and fans. They
formed in alluvium derived mainly from eroding
lacustrine sediment.

These soils are in small, narrow areas in the valleys
and the lower interterrace drainways. The two associa-
tions which make up this group occur in separate
temperature regimes. In one association (association
12), elevation ranges from 4,400 to 6,100 feet. The
average annual air temperature is about 45° to 52° F,
and the average annual precipitation is about 8 to 12
inches. The frost-free season is about 100 to 130 days.
In the second association (association 13) elevation
ranges from 5,800 to 7,800 feet. The average annual
air temperature is about 42° to 45° F, and the aver-
age annual precipitation is about 8 to 12 inches. The
frost-free season is about 40 to 100 days.

These associations make up about 6 percent of the
survey area.

12,

Very deep, well drained and moderately well drained,
nearly level to moderately sloping soils on flood plains
and short alluvial fans

The soils of this association are in long, narrow
areas in the southern part of the survey area. Eleva-
tion ranges from 4,400 to 6,100 feet. The average an-
nual precipitation is 8 to 12 inches, and the average
annual air temperature is 45° to 52° F. The frost-free
season is about 100 to 130 days.

This association makes up about 4 percent of the
survey area, It is about 50 percent Geer soils, 15 per-

Geer-Heist-Patter association

cent Heist soils, 15 percent Patter soils, and 20 per-
cent minor soils of the Cliffdown, Pahranagat,
Stampede, and Shroe series and Alluvial land.

Geer soils are on bottom lands. Slopes are 0 to 2
percent. The surface layer is light yellowish-brown silt
loam or fine sandy loam about 4 inches thick. The un-
derlying layer is stratified light-gray, pale-brown, and
brown silt loam and very fine sandy loam, loam, and
loamy sand, which extends to a depth of 60 inches. In
some areas the seasonal high water table rises to 48
inches. Also, some areas of this soil are slightly to
strongly saline. These soils have a plant cover of big
sagebrush, greasewood, winterfat, Indian ricegrass,
needleandthread, horsebrush, fourwing saltbush, shad-
scale, galleta, and dropseed, and miscellaneous annuals.
Cultivated crops, including alfalfa and pasture grasses,
are grown where irrigation water is available.

Heist soils are on bottom lands and on short alluvial
fans. Slopes are 0 to 8 percent. The surface layer is
light brownish-gray gravelly sandy loam about 24
inches thick. The underlying layer is very pale brown
gravelly sandy loam and sandy loam which extends to
a depth of 60 inches. These soils have a plant cover
of big sagebrush, rabbitbrush, scattered fourwing
saltbush, Indian ricegrass, galleta, and Utah juniper.

Patter soils are on bottom lands and on alluvial
fans. Slopes are 0 to 4 percent. The surface layer is
pale-brown loam about 5 inches thick. The next layer
is pale-brown very fine sandy loam about 11 inches
thick. The underlying layer is pale-brown silt loam
which extends to a depth of 60 inches. These soils
have a plant cover of big sagebrush, rabbitbrush,
Indian ricegrass, fourwing saltbush, scattered Utah
juniper, and miscellaneous grasses.

This association mostly provides grazing, wildlife
habitat, and the production of alfalfa and pasture
grasses. It is suitable for irrigated crops if water is
available and excessive salts are reduced where neces-
sary. Pahranagat soils produce a significant part of
the meadow grasses and alfalfa.

13. Holile-Fanu-Poorma association

Very deep, well-drained, mearly level to moderately
sloping soils on flood plains, low alluvial terraces, and
alluvial fans

The soils of this association are in narrow long areas
in the northern part of the survey area. Elevation
ranges from 5,800 to 7,800. The average annual precipi-
tation is 8 to 12 inches, and the average annual air
temperature is 42° to 45° F. The frost-free season is
about 40 to 100 days.

This association makes up about 2 percent of the
survey area. It is about 35 percent Holtle soils, 30 per-
cent Fanu soils, 20 percent Poorma soils, and 15 per-
cent minor soils of the Poorma, clay variant, Bicondoa,
and Four Star series.

Holtle soils are on flood plains and on short alluvial
fans. Slopes are 0 to 8 percent. The surface layer is
gray and grayish-brown loam about 13 inches thick.
The underlying layer is light brownish-gray loam and
silt loam that extends to a depth of 60 inches. These
soils have a plant cover of big sagebrush, Great Basin
wildrye, bluestem wheatgrass, squirreltail, and Indian
ricegrass.
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Fanu soils are on narrow flood plains and on low
alluvial terraces. Slopes are 0 to 8 percent. The sur-
face layer is dark grayish-brown gravelly fine sandy
loam about 9 inches thick. The underlying layer is
stratified grayish-brown loam, light sandy clay loam,
and sandy loam that extends to a depth of 60 inches
or more. These soils have a plant cover of big sage-
brush, squirreltail, Indian ricegrass, bluestem wheat-
grass, and scattered Utah juniper.

Poorma soils are on narrow flood plains and on al-
luvial fans. Slopes are 0 to 4 percent. The surface
layer is pale-brown very fine sandy loam about 3 inches
thick. The next layer is pale-brown silt loam and very
fine sandy loam cemented with silica nodules. It ex-
tends to a depth of 60 inches or more. These soils have
a plant cover of big sagebrush, squirreltail, Indian rice-
grass, needleandthread, and cheatgrass.

This association mostly provides grazing, wildlife
habitat, and irrigated meadow grasses. It is suitable
for irrigated crops if water is available. The major
soils are suitable for range seeding. Bicondoa soils
produce a significant amount of meadow grasses on the
very poorly drained and poorly drained sites and al-
falfa on the drained sites.

Descriptions of the Soils

This section describes the soil series and mapping
units in the Meadow Valley Area. Each soil series is
described in detail, and then, briefly, each mapping
unit in that series. Unless it is specifically mentioned
otherwise, it is to be assumed that what is stated about
the soil series holds true for the mapping units in
that series. Thus, to get full information about any
one mapping unit, it is necessary to read both the
description of the mapping unit and the description
of the soil series to which it belongs.

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

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

Part of the Meadow Valley Area was mapped at
high intensity and part at low intensity. This has re-
sulted in two kinds of mapping units, which are dis-
tinguished in the text and on the maps by different
map symbols. The symbol for a high-intensity mapping
unit consists of a capital letter and a small letter. That
for a low-intensity mapping unit consists of two or

three capital letters, and a final number if the soil of
the unit is eroded.

Characteristics of the soil series of the survey area
are mostly within the range defined for the series.
Where a soil has one or more features considered to
be outside the defined range, the differences are
explained.

Following the name of each mapping unit is a sym-
bol in parentheses. This symbol indentifies the map-
ping unit on the detailed soil map. Listed at the end
of each description of a mapping unit are the capability
unit, range site, wildlife group, and woodland group
in which the mapping unit has been placed. The page
for the description of each capability unit, and the range
site, wildlife group, and woodland group can be learned
by referring to the “Guide to Mapping Units” at the
back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 5, Many of the terms
used in describing soils can be found in the Glossary,
and more detailed information about the terminology
and methods of soil mapping can be obtained from the
Soil Survey Manual (4).

Acana Series

The Acana series consists of well-drained soils that
formed in stratified lacustrine sediment derived
mainly from ignimbrite. These soils are shallow to a
hardpan. They are on smooth or undulating dissected
valley-fill terraces or alluvial fans. Slopes are mostly
2 to 8 percent. The vegetation is black sagebrush and
varying amounts of low rabbitbrush, Utah juniper,
Nevada ephedra, big sagebrush, squirreltail, needle-
andthread, and Indian ricegrass. Elevation ranges
from 5,000 to 6,100 feet. The average annual precipi-
tation is 8 to 10 inches, and the average annual air
temperature is 46° to 50° F. The frost-free season
is about 100 to 120 days.

In a representative profile the surface layer is pale-
brown gravelly sandy loam about 3 inches thick, The
next layer is pale-brown very friable, slightly plastic
sandy clay loam about 7 inches thick. It is underlain
by very pale brown gravelly loamy sand about 14
inches thick. The loamy sand has thin discontinuous
silica laminae in the upper part and is crudely strati-
fied weakly and strongly cemented with silica and lime
in the lower part. Underlying this is very pale brown
to pale-brown very gravelly and gravelly loamy sand
that extends to a depth of 60 inches or more.

Permeability is moderately slow above the very
slowly permeable hardpan. Available water capacity is
very low. Effective rooting depth is 10 to 20 inches.

The Acana soils are used for grazing and wildlife
habitat.

Representative profile of Acana gravelly sandy loam,
2 to 8 percent slopes, under native vegetation, 1,320
feet south and 1,320 feet west of the NE. corner of
sec. 9, T. 2 S.,, R. 69 E., Mount Diablo baseline and
meridian:

A1—0 to 3 inches, pale-brown (10YR 6/3) gravelly sandy
loam, dark grayish brown (10YR 4/2) moist; mas-
sive; soft, very friable, nonsticky and nonplastic;
many very fine roots; common fine interstitial

pores; 25 percent gravel; mildly alkaline; abrupt,
smooth boundary.
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TABLE 5.—Approximate acreage and proportionate extent of the soils
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Soil Acres |Percent Soil Acres |Percent
Acana gravelly sandy loam, 2 to 8 percent Lize-Tica association .__________ 4,695 0.52
slopes 43,467 4.83 || Met-Ursine association ___ 7,967 .88
Acana-Ursine association 3,178 .35 || Minu gravelly sandy loam, 2 to 8 percent
Acoma gravelly sandy loam, 2 to 15 percent slopes __.______ 7,385 .82
slopes — 5,823 .65 || Minu stony sandy loam, 0 to 8 percent slopes -| 27,955 3.11
Alluvial land 521 .06 || Nevtah-Rock outcrop association .___.———____ 11,950 1.33
Aned sandy loam, 2 to 8 percent slopes —___._.. 9,265 1.03 || Nevu gravelly sandy loam, 4 to 15 percent
Badland 18,881 2.10 slopes __ 4,227 47
Badland-Bit association 6,046 .67 || Pahranagat silt loam, drained, strongly saline. 941 .10
Badland-Buster association, eroded _____.____ 9,638 1.07 || Pahranagat silt loam, strongly saline ________ 406 .05
Basket gravelly fine sandy loam, 30 to 50 Pahranagat silty elay loam _________________ 275 .03
percent slopes _— 6,365 .71 | Pahranagat silty clay loam, drained .________ 499 .05
Basket-Lize association 3,675 .41 || Pamsdel gravelly loam, 2 to 8 percent slopes —_| 4,638 52
Bicondoa sandy loam 216 .02 || Patter-Geer association .._ 8,172 91
Bicondoa silty clay loam, drained _______.____ 413 .05 || Patter-Heist association 1,360 .15
Bicondoa complex ___ 605 .07 || Patter-Shroe association .__ 762 .08
Buster-Rough broken land association ________ 3,890 .43 || Pioche-Rock outcrop complex ________________ 4,536 .50
Cath gravelly loam, 2 to 8 percent slopes __..__ 10,072 1.12 || Poorma very fine sandy loam, 0 to 4 percent
Cedaran-Decan association _________________ 3,556 40 slopes 3,045 .34
Cedaran-Rock outcrop complex _____________ 11,521 1.28 || Poorma silt loam, clay variant . _____________ 1,500 A7
Cliffdown-Geer association __________________ 6,246 .70 || Rock land — 4,492 .50
Decan-Uana association 59,609 6.62 || Roval gravelly loam, 2 to 15 percent slopes —__| 24,324 2.70
Decathon gravelly loam, 2 to 8 percent slopes | 2,800 .31 || Roval-Acana association .__ 4,456 .50
Decathon-Basket association, moderately steep_| 3,025 .34 || Satt stony sandy loam, 4 to 15 percent slopes,
Decathon-Basket association, steep ___________ 9,405 1.04 eroded ___ 2,175 24
Deerlodge association 897 .10 || Satt stony fine sandy loam, 2 to 8 percent
Deerlodge-Ursine association —_______________ 6,594 3 slopes, eroded _________ 1,930 21
Denmark gravelly loam, 2 to 15 percent slopes_| 11,808 1.31 || Satt association ____ i 9,264 1.03
Denmark-Linco association 4,711 52 || Seval very gravelly sandy loam, 30 to 50
Fanu gravelly fine sandy loam, 0 to 8 percent percent slopes 2,482 28
slopes ___ 4,898 .54 || Shroe gravelly loam, 2 to 15 percent slopes —_-| 8,231 91
Geer fine sandy loam, gravel substratum _____ 3,067 .34 || Shroe-Badland association 3,752 42
Geer silt loam ___ 1,170 .13 || Sierocliff gravelly sandy loam, 2 to 8 per-
Geer silt loam, slightly saline _______________ 3,037 34 cent slopes ___ . ________ 7,106 .80
Geer silt loam, strongly saline ______________ 1,334 15 || Slickens _ . 176 .02
Geer silt loam, wet - —— 776 .10 || Stampede gravelly loam __ 916 10
Geer-Heist association _ 6,417 .71 || Swisbob very stony loam, 4 to 8 percent slopes.| 6,520 72
Hamtah-Tica association 21,320 2.36 || Tica-Nevtah association _— 13,460 1.50
Hamtah-Udel association 18,835 2.10 {| Tica-Rock outcrop association ___________.___ 37,369 4.17
Heist gravelly sandy loam, 0 to 8 percent Timpahute gravelly loam, 0 to 4 percent slopes.| 9,754 1.08
slopes ___ 3,958 .44 || Udel-Rock outerop association . ____——_______ 11,645 1.30
Heist gravelly sandy loam, sand substratum, Umil gravelly loam, 2 to 4 percent slopes _____ 7,970 88
0 to 8 percent slopes 1,079 .12 || Ursine gravelly loam, 2 to 15 percent slopes .| 9,457 1.05
Holsine-Usine association 3,750 .42 {| Ursine gravelly loam, 15 to 80 percent slopes_.; 2,429 27
Holtle loam, 0 to 8 percent slopes ____________ 4,320 .48 i| Ursine-Badland association _——__ oo __ 10,432 1.16
Holtle-Four Star association ________________ 715 .08 || Urtah-Rock outcrop association ______________ 3,135 .35
Homestake gravelly sandy loam, 4 to 8 per- Urwil stony fine sandy loam, 2 to 15 percent
cent slopes 10,850 1.20 slopes oo 4,066 45
Homestake very stony sandy loam, 2 to 8 per- Vicu stony sandy loam, 2 to 8 percent slopes_.| 2,575 .30
cent slopes 3,100 .34 || Vil gravelly loam, 2 to 8 percent slopes _____. 5,622 .62
Itca stony clay loam, 2 to 15 percent slopes -_.| 12,872 1.43 || Wilpar very stony sandy loam, 30 to 50 per-
Ttca-Cedaran association 85,650 9.52 cent slopes 5,320 .60
Itca-Rock outcrop association _______________ 53,433 5.91 [| Winu extremely stony loam, 50 to 75 percent
Jarab cobbly loam, 2 to 15 percent slopes ____._ 6,137 .68 SIOPeS 12,760 1.42
Kyler-Rock outerop complex ________________ 2,442 .27 | Winu-Rock outerop association ... ________ 34,940 3.88
Kyler-Rock outerop association ______________ 4,316 48 | Winz association 5,460 61
Lien gravelly fine sandy loam, 2 to 4 percent Zoate cobbly loam, 15 to 50 percent slopes —._| 9,067 1.01
slopes -— - 3,170 .85 || Zoate-Rock outcrop association _____________. 12,261 1.36
Linco-Acana association 16,390 1.82
Linco-Badland association 16,838 1.87
Lize association ____ 3,900 43 Total ___ — 899,860 | 100.00

B2t—3 to 10 inches, pale-brown (10YR 6/3) sandy clay
loam, brown (10YR 4/3) moist; weak, medium,
prismatic structure; slightly hard, very friable,
slightly sticky and slightly plastic; many fine and
few coarse roots; common fine interstitial pores
and tubular pores; few thin clay bridges between
sand grains and few thin clay films on ped faces
and in some pores; 5 percent gravel; strongly

abrupt, smooth

effervescent,

strongly alkaline;
boundary.

IIC1sica—10 to 17 inches, very pale brown (10YR 8/3)
gravelly loamy sand, pale brown (10YR 6/3)
moist; massive; hard, very friable, nonsticky and
nonplastic; common very fine and medium inter-
stitial pores; 30 percent gravel; few, very thin (1
millimeter or less), discontinuous, weakly cemented
laminae of silica; many white (10YR 8/2) lime
bridges between sand grains and as coatings on
sand grains and gravel; violently effervescent, very
strongly alkaline; abrupt, wavy boundary.
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II1C2sicam—17 to 24 inches, very pale brown (10YR 8/3)
gravelly loamy sand; material crudely stratified
and weakly and strongly cemented with lime; con-
tinuously capped by and stratified with few, very
thin (1/16 inch or less), light yellowish-brown
(10YR 6/4) laminae of silica, pale brown (10YR
6/3) and yellowish brown (10YR 5/4) moist; mas-
sive; hard and extremely hard, very friable, very
firm and extremely firm, nonsticky and nonplastic;
common very fine and fine roots, mostly matted,
on laminae of silica; many very fine and fine
interstitial pores; 45 percent gravel; many white
(10YR 8/2) lime coatings on laminae and pebbles
and as bridges between sand grains; violently ef-
fervescent, very strongly alkaline; abrupt, wavy
boundary.

I1IC8sica—24 to 32 inches, very pale brown (10YR 8/3)
very gravelly loamy sand, pale brown (10YR 6/3)
and light yellowish brown (10YR 6/4) moist; mas-
sive; hard, very friable, nonsticky and nonplastic;
few very fine and fine roots; many very fine and
fine and few medium interstitial pores; 50 percent
gravel; thin, discontinuous, weakly cemented strata
of silica and lime that are very hard and firm;
many, very thin (less than 1/16 inch), light yel-
lowish-brown (10YR 6/4) coatings of silica and
lime on pebbles and as bridges between sand grains;
violently effervescent, strongly alkaline; abrupt,
wavy boundary.

IIC4ca—32 to 40 inches, very pale brown (10YR 8/3)
gravelly loamy sand, pale brown (10YR 6/3) moist;
massive; hard, very friable, nonsticky and non-
plastic; few very fine roots; many very fine and
fine and few medium interstitial pores; 50 percent
gravel; violently effervescent, strongly alkaline;
abrupt, wavy boundary.

I1IC5—40 to 60 inches, pale-brown (10YR 6/3) gravelly
loamy sand, brown (10YR 4/3) moist; massive;
soft, very friable, nonsticky and nonplastic; few
very fine roots; many very fine and fine interstitial
pores; 50 percent gravel; few, thin, discontinuous,
hard and friable, very pale brown (10YR 8/3)
lenses weakly cemented with lime, pale brown
(10YR 6/3) moist; strongly effervescent, very
strongly alkaline,

A hardpan is at a depth ranging from 10 to 20 inches.
The surface layer is about 25 percent gravel and contains
some cobbles. In a few places in the Al horizon the soil
material is effervescent. Reaction ranges from mildly alka-
line to moderately alkaline. This horizon has platy struec-
ture or is massive. The B2t horizon is effervescent in the
upper part in some places but not in others. This horizon
has prismatic or subangular blocky - structure. The B2t
horizon is mostly sandy clay loam or light clay loam, but
in plalces it is also heavy loam. It is as much as 35 percent
gravel.

Acana gravelly sandy loam, 2 to 8 percent slopes
(ACC).—This soil is in large areas on moderately and
strongly dissected terraces in the central and west-
central parts of the survey area. It has the profile
described as representative of the series.

Included with this soil in mapping, and making up
about 20 percent of the mapped acreage, are areas of
Cath, Heist, Linco, and Ursine soils and Badland.

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

This soil is not suitable for irrigated crops, because
it has a very low available water capacity and a high
degree of dissection. It is used mainly for grazing but
is used as wildlife habitat to a limited extent. Dryland
capability subclass VIIs; range site NV 28-41; dry-
land wildlife suitability group 3-42; not assigned to a
woodland suitability group.

Acana-Ursine association (AE).—This association is in
medium-sized areas on moderately dissected terraces

in the central part of the survey area. It is about 75
percent Acana gravelly sandy loam, 2 to 8 percent
slopes, and 20 percent Ursine gravelly loam, 2 to 15
percent slopes. Included in mapping, and making up
about 5 percent of the mapped acreage, are areas of
Heist and Linco soils and Badland.

The Acana soil is on the upper part of terraces. It
has a subsoil of clay loam. Runoff is medium, and the
hazard of erosion is moderate.

The Ursine soil is on the lower part of terraces. It
is 10 to 20 inches deep to a hardpan and has a subsoil
that is loam and 35 to 80 percent gravel. Runoff is
medium, and the hazard of erosion is moderate.

The soils of this association are not suitable for ir-
rigated crops, mostly because of their low available
water capacity. They are used mainly for grazing and
as wildlife habitat. Acana part in range site NV 28-
41; dryland wildlife suitability group 3-42. Ursine part
in range site NV 28-40; dryland wildlife suitability
group 4-43. Both parts are assigned to dryland capa-
bility subeclass VIIs; neither one is assigned to a
woodland suitability group.

Acoma Series

The Acoma series consists of deep, well-drained soils
that formed in alluvium from ignimbrite and reworked
lacustrine sediment. These soils are on rounded tops
and side slopes of dissected old valley-fill terraces.
Slopes are 2 to 15 percent. The vegetation is Utah
juniper, a few scattered pinon pine, big sagebrush, low
rabbitbrush, squirreltail, and needleandthread. Eleva-
tion ranges from 5,000 to 5,800 feet. The average an-
nual precipitation is 10 to 14 inches, and the average
annual air temperature is 45° to 48° F. The frost-free
season is about 100 to 120 days.

In a representative profile the surface layer is brown
gravelly sandy loam about 4 inches thick. The next
layer is brown plastic gravelly sandy clay about 26
inches thick. It is underlain by light-brown and brown
very gravelly sandy clay loam that extends to a depth
of 60 inches.

Permeability is mostly slow in Acoma, soils. Available
water capacity is low. Effective rooting depth is 60
inches or more.

The Acoma soils are used mostly for grazing and
wildlife habitat.

Representative profile of Acoma gravelly sandy
loam, under native vegetation, 1,200 feet north and
1,700 feet east of the SW. corner of sec. 2, T. 5 S., R.
70 E., Mount Diablo baseline and meridian:

A1-—0 to 4 inches, brown (10YR 5/8) gravelly sandy loam,
dark brown (10YR 3/3) moist; massive; soft, very
friable, slightly sticky and slightly plastic; few
very fine roots; few very fine interstitial and tu-
bular pores; neutral; abrupt, wavy boundary.

B21t—4 to 9 inches, brown (7.5YR 65/4) gravelly sandy
clay, dark brown (7.5YR 3/4) moist; weak, coarse,
prismatic structure; hard, firm, sticky and plastic;
common medium and very few fine roots; common
very fine tubular pores; few thin clay films on ped
faces and in pores; 15 percent gravel; mildly alka-
line; clear, wavy boundary.

B22t—9 to 15 inches, brown (7.5YR 5/4) sandy clay, dark
brown (7.5YR 3/4) moist; weak, coarse, prismatic
structure; hard, firm, sticky and very plastic; few
very fine and microroots; few very fine and fine
tubular pores; common clay films in pores; few
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clay films on ped faces; 5 percent gravel; neutral;
clear, wavy boundary.

B3t—15 to 30 inches, light-brown (7.5YR 6/4) gravelly
sandy clay, brown (7.5YR 4/4) moist; massive;
hard, firm, sticky and plastic; few medium roots;
few fine tubular pores; 30 percent very fine gravel;
neutral; clear, wavy boundary.

Clca—30 to 40 inches, light-brown (7.5YR 6/4) very grav-
elly sandy clay loam, brown (7.5YR 4/4) moist;
massive; hard, friable, sticky and plastic; few very
fine roots; common very fine interstitial pores and
few fine tubular pores; 50 percent gravel; most
pebbles have lime coats; few lime seams; strongly
effervescent in seams and on pebble coats, slightly
effervescent in matrix, mildly alkaline; clear, wavy
boundary.

C2—40 to 60 inches, brown (7.5YR 5/2) very gravelly
sandy clay loam, dark brown (7.5YR 3/2) moist;
massive; hard, friable, slightly sticky and plastic;
many microinterstitial pores; 60 percent gravel;
strongly effervescent, mildly alkaline,

Twenty percent of the surface is covered with gravel.
The A horizon is gravelly sandy loam or gravelly loam.
The B2t horizon is 15 to 35 percent gravel. The C horizon
is 40 to 70 percent gravel and is slightly effervescent to
strongly effervescent.

Acoma gravelly sandy loam, 2 to 15 percent slopes
(AGD).—This soil is in large areas on moderately and
strongly dissected terraces in the southeastern part of
the survey area. Included in mapping, and making up
about 20 percent of the mapped acreage, are Linco,
Heist, and Geer soils.

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

This soil is not suitable for irrigated crops because
of extensive dissection. It is used mostly for grazing
and wildlife habitat. Dryland capability subclass VIIs;
dryland wildlife suitability group 324 ; woodland suita-
bility group lcl; not assigned to a range site.

Alluvial Land

Alluvial land consists either of river-washed ma-
terial that is very gravelly and cobbly throughout, and
that has very little soil material, or medium-textured
to coarse-textured soils and alluvium. These materials
appear separately or together but generally not in a
regular pattern. Where they are together, the soils and
alluvium generally are at slightly higher elevations
than the river-washed material. The vegetation is on
high positions of the landscape and consists mostly of
willows, various annuals, miscellaneous grasses, and
big sagebrush. Some cottonwood trees have become
established in the more stable areas. The lower lying
areas are barren. Elevation ranges from 4,400 to 5,000
feet. The average annual air temperature is 50° to 53°
F. The frost-free season is 110 to 130 days.

Permeability is moderate to very rapid in this land
type. Available water capacity ranges from very low
to high. Runoff is slow to very rapid, and the hazard
of accelerated erosion is severe or very severe.

This land type is used mainly for wildlife habitat.
It is also used for grazing to a limited extent. In places
at high elevations where the soil material is most suit-
able, it is used for producing alfalfa.

Alluvial land (AL}.—This land type is in long narrow
areas within or adjacent to active streams or inter-
mittent drainageways. This highly stratified material
contains very few fines. Included in mapping are areas

of Heist and similar soils at the mouth of washes and
between the toes of escarpments and flood plains.

Depth to the water table is extremely variable from
one area of this land type to another. Some areas
are subject to very frequent damaging flooding.

This land type is used mostly as wildlife habitat and
to a limited extent for grazing. Small areas where sites
are most favorable produce alfalfa. These areas, how-
ever, are subject to a serious hazard of flooding. In
Clover Canyon, the least sloping parts of the soils in-
cluded in mapping are used for irrigated crops and
produce alfalfa (fig. 3). Dryland capability subclass
VIIIw; not assigned to a range site, wildlife suitability
group, or woodland suitability group.

Aned Series

The Aned series consists of shallow, well-drained
soils that formed in alluvium, mainly ignimbrite. These
soils are on dissected old valley-fill terraces or alluvial
fans. Slopes are 2 to 8 percent. The vegetation is Utah
juniper, pinon pine, big sagebrush, cliffrose, Nevada
ephedra, squirreltail, and needleandthread. Elevation
ranges from 5,000 to 5,800 feet. The average annual
precipitation is 12 to 16 inches, and the average an-
nual air temperature is 45° to 48° F. The frost-free
season is about 100 to 120 days.

In a representative profile the surface layer is
grayish-brown sandy loam and loam about 4 inches
thick. The next layer is brown clay loam about 14
inches thick. It is underlain by light yellowish-brown,
very thin, continuous laminae. They are cemented with
silica and stratified with white and very pale brown
strongly cemented materials and by gravelly loamy
sand and gravelly sandy loam that is weakly cemented
with lime and extends to a depth of at least 30 inches.

Permeability is moderately slow above a very slowly
permeable hardpan in the Aned soils. Available water
capacity is very low. Effective rooting depth is 10 to
20 inches.

The Aned soils are used for grazing, wildlife habitat,
and watershed.

Representative profile of Aned sandy loam, 2 to 8
percent slopes, under native vegetation, 2,640 feet
north and 2,440 feet east of the SW. corner of sec. 31,
T. 2 S., R. 71 E., Mount Diablo baseline and meridian:

A11—0 to 2 inches, grayish-brown (10YR 5/2) sandy loam,
very dark grayish brown (10YR 3/2) moist; mas-
sive; soft, very friable, nonsticky and nonplastic;
few very fine roots; common very fine vesicular
pores; neutral; abrupt, smooth boundary.

A12—2 to 4 inches, grayish-brown (10YR 5/2) loam; very
dark grayish brown (10YR 3/2) moist; massive;
soft, very friable, slightly sticky and slightly
plastic; common very fine roots; few very fine
vesicular pores and many very fine interstitial
pores; neutral; abrupt, smooth boundary.

Blt—4 to 6 inches, brown (7.5YR 5/2) light clay loam,
brown (7.5YR 4/2) moist; weak, medium, pris-
matic structure; hard, firm, sticky and plastic;
common very fine and few fine roots; common fine
tubular pores and interstitial pores; few thin clay
films on ped faces and common thin clay films in
pores; neutral; abrupt, wavy boundary.

B2t—6 to 16 inches, brown (7.5YR 5/4) clay loam, brown
(75YR 4/4) moist; moderate, medium, prismatic
structure; hard, firm, sticky and plastic; few very
fine and common medium and coarse roots; com-
mon fine tubular pores and many very fine inter-
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Figure 3.—Catile grazing on alfalfa-grass pasture on Heist soils, included with the miscellaneous land type Alluvial land. This formerly
nonproductive area has heen converted to a useful and profitable one through proper conservation and other good management
practices.

stitial pores; common thin clay films on ped faces
and many thin clay films in pores; neutral; clear,
wavy boundary.

B3t—16 to 18 inches, light-brown (7.5YR 6/4) sandy clay
loam, brown (7.5YR 4/4) moist; weak, medium,
prismatie structure; hard, firm, sticky and plastic;
few very fine tubular pores and many very fine
interstitial pores; neutral; abrupt, wavy boundary.

Csicam—18 to 30 inches, light yellowish-brown (10YR 6/4)
very thin (less than 2 millimeters thick) continu-
ous laminae cemented with silica that is stratified
with white (10YR 8/2) and very pale brown (10YR
7/8) material; strongly cemented by lime materials
and gravelly loamy sand and gravelly sandy loam
that are weakly cemented with lime, yellowish
brown (10YR 5/4), pale brown (10YR 6/3) moist;
massive; extremely hard, very hard and slightly
hard, extremely firm, very firm and friable; com-
mon very fine and few fine roots matted on the
surface of the upper laminae; weakly cemented
with lime subhorizons contain many white (10YR
8/2) lime coatings on pebbles and as bridges be-
tween some sand grains; laminae interior are non-
effervescent; the remainder of the horizon is
violently effervescent, strongly alkaline.

About 10 percent of the surface is covered by gravel.
The All horizon is sandy loam or gravelly loam. This
horizon is platy in structure or is massive. The dry soil
material in the A1l horizon is slightly hard or soft. The

B2t horizon is prismatic or subangular blocky in structure.
The individual indurated layers in the Csicam horizon
vary in thickness from 1 to 8 millimeters. Their aggregate
thickness is 5 to 20 millimeters. Depth to the Csicam
horizon ranges from 10 to 20 inches.

Aned sandy loam, 2 to 8 percent slopes (ANC}—This
soil is in a large area on moderately dissected valley-
fill terraces and alluvial fans. Included in mapping,
and making up about 15 percent of the mapped acre-
age, are areas of Decan and Fanu soils.

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

This soil is not suitable for irrigated crops. It is used
mostly for grazing, wildlife habitat, and watershed.
Dryland capability subclass VIIs; dryland wildlife
suitability group 334; woodland suitability group 1cl;
not assigned to a range site.

Badland

Badland consists of strongly dissected terrace rem-
nants of the Panaca and Muddy Creek Formations and
terrace side slopes. Slopes range from 30 percent to
nearly vertical. Geologic erosion is active. Except for
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scattered Utah juniper and miscellaneous browse,
vegetation is quite sparse. Elevation ranges from 4,800
to 6,600 feet. The average annual precipitation is 8 to
14 inches, and the average annual air temperature is
40° to 52° F.

Badland has scenic and esthetic value and is used
mostly for recreation.

Badland (BA)—This land type consists of large,
strongly dissected, rough, complex exposures of the
Panaca Formation in the southwestern part of the
survey area and small areas of varying shape through-
out the rest of the survey area.

Runoff is medium to very rapid. The hazard of ac-
celerated erosion is severe or very severe.

Included with Badland in mapping and making up
about 20 percent of the mapped acreage, are areas of
Acana, Cath, Geer, Heist, Cliffdown, Denmark, Ursine,
Linco, and Sierocliff soils, generally on isolated small
terrace remnants or in and along drainageways.

Badland is not suitable for irrigated crops. Many
areas are scenic and have esthetic value. Dryland capa-
bility subclass VIIIe; not assigned to a range site, wild-
life suitability group, or woodland suitability group.

Badland-Bit association (BB).—This association is in
small areas on eroded terraces and alluvial fans along
the west-central edge of the survey area. It is about
50 percent Badland and 40 percent Bit fine sandy loam,
0 to 8 percent slopes. Included in mapping and making
up about 10 percent of the mapped acreage, are areas
of Sierocliff soils and Alluvial land.

Badland, an exposure of the Panaca Formation, is on
severely eroded terrace side slopes. Elevation ranges
from 5,000 to 6,100 feet. Runoff is very rapid, and
the hazard of erosion is very severe.

The gently sloping Bit soil is on smooth alluvial fans
and terraces. Runoff is medium, and the hazard of
erosion is moderate.

Badland is scenic and has only esthetic value. The

Bit soil is suitable for irrigated crops, but areas are
small. This soil is used mostly for grazing and wildlife
habitat. Badland part in dryland capability subclass
VIIle; not assigned to a range site, wildlife suitability
group, or wildlife suitability group. Bit part in irri-
gated capability unit IIle-25; dryland capability sub-
class VIs; range site NV 28-46; irrigated wildlife
suitability group 2-32-I; dryland wildlife suitability
group 3-32; not assigned to a woodland suitability
group.

Badland-Buster association, eroded ABDZ).——This asso-
ciation is a large eroded area on ridges, narrow ter-
races, and small mesas in the northern part of the
survey area. Some of the landforms have become iso-
lated from the main body. This association is about
30 percent Badland ; 25 percent Buster loamy sand, 0 to
8 percent slopes, eroded; and 25 percent Holsine grav-
elly sandy loam, 0 to 8 percent slopes. Included in
mapping, and making up about 20 percent of the
mapped acreage, are areas of Holtle, Usine, Fanu,
Poorma, and other Buster soils.

Badland, an exposure of the Muddy Creek Formation,
is severely eroded and steep and very steep. It is on
terrace side slopes. Elevation ranges from 6,000 to
6,600 feet. Runoff is rapid, and the hazard of erosion
is severe.

The nearly level to moderately sloping Buster soil is

on upper terraces, ridgetops, and mesas. It has a profile
similar to that described as representative of the Bus-
ter series, but the surface layer is loamy sand that is
severely eroded, and the underlying cemented layer is
at a shallower depth. Runoff is medium, the hazard of
water erosion is moderate, and the hazard of soil
blowing is very severe.

The nearly level to moderately sloping Holsine soil
is on lower terraces. It has the profile described as rep-
resentative of the Holsine series. Runoff is medium,
and the hazard of erosion is moderate.

Badland and the Buster and Holsine soils are not
suitable for irrigated crops. Badland is scenic and used
only for esthetic purposes. Badland part in dryland
capability subclass VIIIe; not assigned to a range site,
wildlife suitability group, or woodland suitability
group. Buster part in dryland capability subclass VIs;
dryland wildlife suitability group 334; woodland suit-
ability group 201; not assigned to a range site. Holsine
part in dryland capability subclass Vic; range site NV
28-41; wildlife suitability group 3-42; not assigned
to woodland suitability group.

Basket Series

The Basket series consists of deep, well-drained soils
that formed in alluvium from ignimbrite. These soils
are on terrace side slopes. Slopes are 15 to 50 percent.
The vegetation is pinon pine, Utah juniper, big sage-
brush, and a few miscellanecus grasses. Elevation
ranges from 6,000 to 7,200 feet. The average annual
precipitation is 10 to 14 inches, and the average an-
nual air temperature is about 40° to 45° F. The frost-
free season is about 100 to 110 days.

In a representative profile the surface layer is brown
gravelly sandy loam about 1 inch thick over a pinkish-
gray gravelly fine sandy loam about 3 inches thick.
The next layer is brown very gravelly sandy clay
loam over brown and light-brown very gravelly and
gravelly sandy loam about 23 inches thick. It is under-
lain by pinkish-gray very gravelly coarse sand over a
gravelly sandy loam that extends to a depth of 60
inches or more.

Permeability is moderate in Basket soils. Available
water capacity is low. Effective rooting depth is 60
inches or more.

The Basket soils are used for grazing, wildlife habi-
tat, and watershed.

Representative profile of Basket gravelly fine sandy
loam, 30 to 50 percent slopes, under native vegetation,
960 feet east and 470 feet north of the south 14 sec. 4,
T. 2 N, R. 70 E., Mount Diablo baseline and meridian:

A11—0 to 1 inch, brown (7.5YR 5/2) gravelly sandy loam,
dark brown (75YR 3/2) moist; massive; soft,
very friable, nonsticky and nonplastic; few very
fine and fine roots; very few medium and few fine
interstitial pores and few fine and very fine vesicu-
lar pores; neutral; abrupt, smooth boundary.

to 4 inches, pinkish-gray (7.5YR 6/2) gravelly

fine sandy loam, dark brown (7.5YR 3/2) moist;

massive; slightly hard, friable, nonsticky and non-
plastic; few very fine and medium vesicular pores;
neutral; abrupt, wavy boundary.

IIB2t—4 to 10 inches, brown (7.5YR 5/4) very gravelly
coarse sandy clay loam, dark brown (7.5YR 4/3)
moist; massive; very hard, friable, sticky and
plastic; many fine and medium roots; common fine

Al12—1
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and medium interstitial pores; many thin and few

moderately thick clay bridges between sand grains

and many thin clay films in pores, 60 percent
ravel; neutral; clear, wavy boundary.

IIB31t—10 to 17 inches, brown (7.5YR 5/4) very gravelly
heavy sandy loam, dark brown (7.5YR 4/4) moist;
massive; very hard, friable, slightly sticky and
slightly plastic; many fine and medium roots; com-
mon fine and medium interstitial pores; common
thin clay bridges between sand grains and clay
films in pores; 60 percent gravel; neutral; gradual,
irregular boundary.

I1IB32t—17 to 27 inches, light-brown (7.5YR 6/4) gravelly
sandy loam, dark brown (7.5YR 4/4) moist; mas-
sive; very hard, friable, nonsticky and nonplastic;
common very fine and few fine tubular pores;
common thin clay bridges between sand grains and
clay films in pores; common, fine, distinct, noneffer-
vescent white mottles; 40 percent gravel; neutral;
clear, smooth boundary.

IIIC1ca—27 to 39 inches, pinkish-gray (7.5YR 7/2) very
gravelly coarse sand, brown (7.5YR 4/2) moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; few fine and very fine roots; 65 percent
gravel; many very fine and fine interstitial pores;
several 1- to 2-inch thick areas and seams of weak,
white (10YR 8/2) lime cementation; slightly effer-
vescent but violently effervescent in areas and
seams, strongly alkaline; abrupt, smooth boundary.

IVC2—39 to 60 inches, pinkish-gray (7.5YR 7/2) gravelly
sandy loam, brown (7.5YR 4/2) moist; massive;
slightly hard, friable, nonplastic and nonsticky;
few fine and very fine roots; many very fine and
fine interstitial pores; several hard white - to
14 -inch thick, horizontal lime seams; slightly effer-
vescent matrix, violently effervescent in seams,
strongly alkaline.

About 30 percent of the surface is covered by gravel.
A duff layer that is 1 to 8 inches thick is under the pinon
and juniper canopy in some places. The Al horizon is platy
in structure in places. The B2t horizon is sandy clay loam
and heavy sandy loam. This horizon has a gravel content
that ranges from 50 to 70 percent.

Basket gravelly fine sandy loam, 30 to 50 percent
slopes (BKF).—This soil is in long narrow areas on ter-
race side slopes in the northern part of the survey
area. It has the profile described as representative of
the series.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, are areas of
Decathon and other Basket soils. Also included are
soils making up about 10 percent of the mapped acre-
age that have clay horizons and are located on moder-
ately sloping and strongly sloping terrace foot slopes.

Runoff is medium or rapid, and the hazard of ero-
sion is moderate or severe.

This soil is not suitable for irrigated crops. It is
used mostly for grazing, wildlife habitat, and water-
shed. Dryland capability subclass VIIe; dryland wild-
life suitability group 324; woodland suitability group
2f1; not assigned to a range site.

Basket-Lize association (BL)—This association is in
small, narrow areas on a number of parallel hogback
ridgelike terraces in the northern part of the survey
area. This association is about 30 percent Basket
gravelly fine sandy loam, 30 to 50 percent slopes; 30
percent Lize stony fine sandy loam, 30 to 50 percent
slopes; and 30 percent Satt very stony sandy loam, 4
to 15 percent slopes.

Included with this soil in mapping are areas of Holtle
soils and Rough broken land that make up about 10
percent of the mapped acreage.

The Basket soil differs from other soils of the map-
ping unit by occupying steep side slopes that have a
southern exposure. Runoff is rapid, and the hazard of
erosion is severe.

The Lize soil is on side slopes that have a northern
exposure. Runoff is rapid, and the hazard of erosion
is severe.

The Satt soil is on terrace tops. Runoff is medium,
and the hazard of erosion is moderate.

The soils in this association are not suitable for ir-
rigated crops. They are used mostly for wildlife habi-
tat and limited grazing. Basket part in dryland capabil-
ity subclass VIle; dryland wildlife suitability group
324 ; woodland suitability group 2fl. Lize part in dry-
land capability subeclass VIIs; dryland wildlife suita-
bility group 824 ; woodland suitability group 1x1. Satt
part in dryland capability subclass VIIs; dryland wild-
life suitability group 324; woodland suitability group
1;;1. None of the three parts are assigned to a range
site.

Bicondoa Series

The Bicondoa series consists of deep, poorly drained
and very poorly drained soils that formed in clayey
alluvium derived from reworked old lacustrine sedi-
ment from tuff and basalt. They are on flood plains.
Slopes are 0 to 2 percent. The vegetation is meadow
grasses and alfalfa. Elevation ranges from 5,500 to
6,200 feet. The average annual precipitation is 10 to
12 inches, and the average annual air temperature is
420 to 45° F. The frost-free season is 50 to 100 days.

In a representative profile the surface layer is very
dark grayish-brown silt loam and silty clay loam about
4 inches thick. The next layer is dark-brown to very
dark grayish-brown or very dark gray very plastic
clay, silty clay, and silty clay loam about 23 inches
thick. It is underlain by very dark gray and black very
plastic clay that extends to a depth of 60 inches or
more.

Permeability is slow in Bicondoa soils. Available wa-
ter capacity is high to very high. The seasonal high
water table is at or near the surface in the Bicondoa
peat and ranges to below 5 feet in some of the drained
phases. Effective rooting depth is 60 inches or more.

The Bicondoa soils are used for irrigated crops and
pasture.

Representative profile of Bicondoa silty clay loam,
0 to 2 percent slopes, in an area of Bicondoa complex,
1,600 feet south of the NE. corner of sec. 6, T. 2 N,,
R. 70 E., Mount Diablo baseline and meridian:

A11—0 to 4 inches, very dark grayish-brown (10YR 3/2)
finely stratified silty clay loam and silt loam, dark
grayish brown (10YR 4/2) and dark brown (10YR
4/3) dry; weak, fine and medium, subangular
blocky structure; soft, very friable, slightly sticky
and slightly plastic; many very fine and fine and
common medium roots; many very fine interstitial
pores and few very fine and fine tubular pores;
slightly effervescent, mildly alkaline; abrupt,
smooth boundary.

A12—4 to 11 inches, very dark grayish-brown (10YR 3/2)
stratified light clay and silty clay, brown (10YR
5/3) and gray (10YR 5/1) dry; strong, fine and
very fine, subangular blocky structure; hard, fri-
able, very sticky and very plastic; many very fine
and fine and common medium roots; many very
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fine and fine interstitial pores and tubular pores
and few medium tubular pores; strongly efferves-
cent, moderately alkaline; clear, smooth boundary.

A13—11 to 19 inches, very dark gray (10YR 3/1) clay,
dark gray (10YR 4/1) dry; moderate, medium
and coarse, subangular blocky structure; hard,
friable, very sticky and very plastic; many very
fine and fine and common medium roots; many
very fine and fine interstitial pores and tubular
pores; strongly effervescent, moderately alkaline;
clear, smooth boundary.

A14—19 to 27 inches, dark-brown (10YR 3/3) silty clay
loam with finely stratified colors of very dark gray
(10YR 3/1); brown (10YR 5/3) and dark gray
(10YR 4/1) dry; common, fine and medium, dis-
tinet black (N 2/0) mottles; weak, medium, sub-
angular blocky structure; hard, friable, sticky and
plastic; many very fine and common fine roots;
many very fine and fine interstitial pores and
tubular pores; slightly effervescent, moderately al-
kaline; abrupt, smooth boundary.

C1g—27 to 48 inches, very dark gray (N 3/0) clay,, com-
mon, medium, faint black (5Y 2/1) mottles and
thin black (10YR 2/1) strata, gray (N 6/0) dry;
strong, medium, subangular blocky structure; very
hard, firm, very sticky and very plastic; many
very fine and common fine roots; many very fine
and fine interstitial pores; mildly alkaline; grad-
ual, smooth boundary.

Albg—48 to 60 inches, black (N 2/0) clay; many medium,
distinet greenish-gray (5GY 5/1) mottles, dry;
massive; very hard, very firm, very sticky and
very plastic; few very fine and fine roots; few
very fine and fine interstitial pores; mildly
alkaline.

The surface layer is covered by a root mat 1 to 2 inches
thick. A root mat ranging to 6 inches thick is on the very
poorly drained soils. The A1l horizon is subangular blocky
or granular in structure or is massive. One to several black
or very dark gray buried A horizons are throughout the
profile. The profile generally is stratified by clay and silty
clay, but thin strata of coarse sandy loam, fine sandy loam,
or silt loam are common. These soils generally are cal-
careous above a depth of 20 to 30 inches and are noncal-
careous or calcareous below this depth.

Bicondoa sandy loam (Bm).—This soil is in small, nar-
row areas on nearly level flood plains in the central
valleys of the survey area. It has a profile similar to
that described as representative of the series, but the
surface layer is sandy loam about 9 inches thick, and
there are thin strata of coarse sandy loam below a
depth of 40 inches. Included in mapping and making up
about 5 percent of the mapped acreage, are areas of
other Biocondoa soils.

Runoff is very slow, and the hazard of erosion is
slight. This soil has been partly drained by channel-
ing. Occasionally the water table rises to 5 or 6 feet
below the surface. This soil is subject to frequent flood-
ing during winter.

This soil is suitable for irrigated crops. It is used for
the production of pasture and alfalfa (fig. 4). Irri-
gated capability unit IIIw-123; irrigated wildlife
suitability group 2-28-I; not assigned to a range site
or woodland suitability group.

Bicondoa silty clay loam, drained (Bn)—This level to
nearly level soil is in small, narrow areas on flood
plains in the central valleys of the survey area. It has
a profile similar to that described as representative of
the series, but the water table has been lowered to
below a depth of 6 feet by channeling. Included in
mapping, and making up about 5 percent of the mapped
acreage, are areas of other Bicondoa soils.

Figure 4.—Area in Rose Valley. The cultivated soils are Bicondoa
sandy loam and Bicondoa silty clay loam, drained. Heist gravel-
ly sandy loam, 0 to 8 percent slopes, is at the lower left.

Areas not under cultivation have a plant cover of
big sagebrush, low rabbitbrush, and miscellaneous
grasses.

Runoff is slow, and the hazard of erosion is slight.
The soil is subject to infrequent flooding. Channeling
will occur where water flow is uncontrolled. The sea-
sonal high water table is at a depth of 6 feet or lower.

This soil is suitable for irrigated crops. It is used
mostly for production of alfalfa and for pasture. Irri-
gated capability unit IIIw-123; irrigated wildlife
group 2-23-1; not assigned to a range site or woodland
suitability group.

Bicondoa complex (Bo)—This level to nearly level
complex is in small areas on flood plains in the north-
central valleys of the survey area. This complex is
about 70 percent Bicondoa silty clay loam, 0 to 2
percent slopes, and 25 percent Bicondoa peat, 0 to 2
percent slopes. Included in mapping, and making up
about 5 percent of the mapped acreage, are areas of
other Bicondoa soils.

Bicondoa silty clay loam differs from the other soils
in the mapping unit by being poorly drained and by
lacking a surface layer of peat. The seasonal high wa-
ter table is at a depth to 1 to 114 feet.

Bicondoa peat is at slightly lower elevations along
the drainageways leading from springs. It has a profile
similar to that described as representative of the
series, but it has a surface layer of peat 6 to 10 inches
thick and has very poor drainage. The seasonal high
water table is at a depth of 0 to 1 foot.

The Bicondoa soils have a plant cover of meadow
grasses. Runoff is very slow, and the hazard of ero-
sion is slight. These soils are subject to frequent
flooding.

Both Biocondoa soils are suitable for meadow grass
hay or for pasture if not drained. Both soils are used
mostly for production of grass hay and pasture (fig. 5).
Irrigated capability unit IVw—-123; irrigated wildlife
suitability group 4-11-I. Not assigned to a range site
or woodland suitability group.
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Figure 5.—Area in Spring Valley. The cultivated soils are in the Bicondoa complex.

Bit Series

The Bit series consists of well-drained soils that are
moderately deep to a hardpan. They formed in loamy
alluvium superimposed over gravelly alluvium. Both of
the alluviums are derived from mixed rock sources
that include limestone, dolomite, quartzite, and re-
worked lacustrine sediment containing pyroclastic ma-
terials. These soils are on terraces, alluvial fans, and
old broad terrace drainageways. Slopes are 2 to 4
percent. The vegetation is big sagebrush, low rabbit-
brush, Nevada ephedra, and a few miscellaneous
grasses, Elevation ranges from 5,800 to 6,100 feet.
The average annual precipitation is 8 to 12 inches,
and the average annual air temperature is 45° to 50°
. The frost-free season is 100 to 130 days.

In a representative profile the surface layer is brown
fine sandy loam about 2 inches thick. The next layer
is light brownish-gray fine sandy loam and very fine
sandy loam about 22 inches thick. Below this is white
gravelly loam that is weakly cemented with lime and
is about 10 inches thick. It is underlain by light-gray
to white, stratified, indurated to weakly cemented with
silica and lime, gravelly material about 12 inches thick.
The next layer is light-gray sandy loam that extends
to a depth of 69 inches.

Permeability is moderate above the very slowly
permeable hardpan in the Bit soils. Available water
capacity is low. Effective rooting depth is 20 to 40
inches. '

The Bit soils are suitable for irrigated crops if wa-
ter is available. They are used for grazing and wild-
life habitat.

Representative profile of Bit fine sandy loam, 2 to 4
percent slopes, in an area of Badland-Bit association;
500 feet east of the NW. corner of sec. 21, T. 2 N. R.
67 E., Mount Diablo baseline and meridian:

Al1—0 to 2 inches, brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; massive; soft, very
friable, nonsticky and nonplastic; common very
fine roots; common very fine interstitial pores;
strongly effervescent, strongly alkaline; abrupt,
smooth boundary.

Cl1—2 to 6 inches, light brownish-gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2)
moist; massive; soft, very friable, nonsticky and
nonplastic; common fine and medium roots; com-
mon fine interstitial pores and tubular pores;
strongly effervescent, strongly alkaline; abrupt,
smooth boundary.

C2—6 to 15 inches, light brownish-gray (10YR 6/2) very
fine sandy loam, dark grayish brown (10YR 4/2)
moist; massive; slightly hard, very friable, slightly
sticky and slightly plastic; common fine and me-
dium roots; common fine tubular pores and inter-
stitial pores; strongly effervescent, strongly alka-
line; abrupt, smooth boundary.

C3—15 to 24 inches, light brownish-gray (10YR 6/2) very
fine sandy loam, brown (10YR 5/8) moist; mas-
sive; hard, very friable, slightly sticky and slightly
plastic; few fine roots; few fine tubular pores and
common very fine and fine interstitial pores;
strongly effervescent, very strongly alkaline;
abrupt, smooth boundary.

IIC4ca—24 to 34 inches, white (10YR 8/2) gravelly loam,
light gray (10YR 7/2) moist; massive; hard, firm,
nonsticky and nonplastic; few fine roots; common
fine and very fine interstitial pores; 45 percent
limestone gravel; weakly cemented with lime; vio-
lently effervescent, very strongly alkaline; abrupt,
wavy boundary.

IIC5cam—34 to 38 inches, light-gray (10YR 7/2), very
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thin (1 to 2 millimeters thick), continuous laminae
sratified by white (10YR 8/1) gravelly materials
strongly cemented with lime, brown (10YR 5/3)
and light gray (10YR 7/2) moist; massive; ex-
tremely hard and extremely firm; few very fine and
fine roots matted on laminae surfaces; few fine and
common very fine interstitial pores in the strongly
lime cemented material; few very thin (1 milli-
meter thick or less) discontinuous, light yellowish-
brown (10YR 6/4) laminae cemented with silica,
brown (10YR 5/3) moist; almost the entire hori-
zon dissolves in acid; violently effervescent, very
strongly alkaline; clear, smooth boundary.

IIC6cam—38 to 46 inches, white (10YR 8/2), very gravelly
sandy loam, strongly cemented with lime gravelly
materials and weakly cemented with lime, light
gray (10YR 7/2) moist; massive; extremely hard
and hard, very firm and firm; common fine and
very fine interstitial pores in strongly cemented
part and many very fine and fine and few medium
interstitial pores in weakly cemented part; violently
effervescent, strongly alkaline; abrupt, wavy
boundary.

IIIC7ca—46 to 69 inches, light-gray (10YR 7/2) sandy
loam, light brownish gray (10YR 6/2) moist; mas-
sive; hard, firm, nonsticky and nonplastic; common
very fine interstitial pores; violently effervescent,
strongly alkaline.

About 8 percent of the surface is covered by gravel. The
A horizon has weak or moderate, very thin to thick, platy
structure or is massive. It is soft or slightly hard. The
horizons between depths of 10 and 40 inches are dominantly
very fine sandy loam or loam but include strata of silt loam,
fine sandy loam, or sandy loam. The lower horizons are as
much as 50 percent coarse fragments but average 15 to 35
percent. Ccam horizon has individual laminae that are 1 to
5 millimeters thick. The combined thickness of all laminae
is 5 to 20 millimeters. The laminae are stratified by weakly
or strongly lime cemented material.

Bit soils have been mapped only as a component of the
Badland-Bit association (BB).

Buster Series

The Buster series consists of moderately shallow,
well-drained soils that formed in alluvium from ig-
nimbrites superimposed on ancient gravelly and very
gravelly lacustrine deposits. They are on terrace tops
adjacent to the flood plains. Slopes are 0 to 8 percent.
The vegetation is Utah juniper, black sagebrush. big
sagebrush, Indian ricegrass, cliffrose, low rabbit-
brush, needleandthread, galleta, three-awn, and blue
grama, Elevation ranges from 6,000 to 6,600 feet. The
average annual precipitation is 10 to 12 inches, and the
average annual air temperature is 42° to 45° F. The
frost-free season is 80 to 100 days.

In a representative profile the surface layer is light
brownish-gray fine sandy loam about 3 inches thick.
The next layer is brown heavy loam about 4 inches
thick over brown sandy clay loam about 10 inches
thick. The layer below it is very pale brown clay loam
about 5 inches thick. It is underlain by white loam
weakly cemented with a few discontinuous, strongly
silica-cemented lenses about 10 inches thick. The next
layer is light-gray gravelly loamy coarse sand that
extends to a depth of 60 inches or more.

Permeability is moderately slow in the Buster soils.
Available water capacity is low. Effective rooting
depth is 20 to 40 inches.

The Buster soils are used for grazing and wildlife
habitat. These soils are suitable for irrigated crops if
irrigation water is available.

Representative profile of Buster fine sandy loam, 0

to 2 percent slopes, in an area of Buster-Rough broken
land association, 2,640 feet north and 1,320 feet west
of the SE. corner of sec. 19, T. 3 N,, R. 69 E., Mount
Diablo baseline and meridian:

Al1—0 to 3 inches, light brownish-gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2)
moist; moderate, thick, platy structure parting to
weak, fine, subangular blocky; slightly hard, very
friable, nonsticky and nonplastic; very few fine and
very fine interstitial pores; surface covered by a
1-inch fine gravelly loamy fine sand mulch; neutral;
abrupt, smooth boundary.

B1—3 to 7 inches, brown (10YR 5/3) heavy loam, dark
brown (10YR 3/3) moist; weak, fine and medium,
subangular blocky structure parting to moderate,
very fine, subangular blocky; slightly hard, very
friable, slightly sticky and plastic; common fine
and very fine roots; common fine and very fine in-
terstitial pores and few fine tubular pores; neutral;
clear, smooth boundary.

B2t—7 to 17 inches, brown (7.5YR 5/4) sandy clay loam,
dark brown (7.5YR 4/4) moist; moderate, medium,
subangular blocky structure; hard, friable, sticky
and plastic; many fine and few medium roots;
common fine and medium interstitial pores and few
fine and medium tubular pores; few thin clay films
on ped faces and in pores, and as bridges between
sand grains; neutral; clear, smooth boundary.

B3ca—17 to 22 inches, very pale brown (10YR 7/3) clay
loam, pale brown (10YR 6/3) moist; strong, thick,
platy structure; hard, friable, slightly sticky and
slightly plastic; many fine and few medium roots;
common fine and few medium interstitial pores;
violently effervesecent, moderately alkaline; abrupt,
smooth boundary.

Clsica—22 to 32 inches, white (10YR 8/2) loam, light gray
(10YR 7/2) moist; massive; very hard, firm, non-
sticky and nonplastic; many fine and few medium
roots matted on discontinuous plates; common very
fine interstitial pores; weakly cemented with lime
that has few discontinuous lenses strongly cemented
with silica; violently effervescent, strongly alka-
line; clear, smooth boundary.

IIC2—32 to 60 inches, light-gray (10YR 7/2) gravelly
loamy coarse sand, light brownish gray (10YR 6/2)
moist; single grained; loose when dry and moist;
many medium and fine interstitial pores; strongly
effervescent, moderately alkaline.

The surface layer is fine gravelly loamy fine sand or fine
sand mulch 1 to 2 inches thick in places. A few small peb-
bles are on the surface. The B2t horizon is loam, sandy clay
loam, or clay loam and averages 25 to 35 percent clay. This
horizon has weak or moderate, fine to coarse, subangular or
angular blocky structure. In the Csica horizon random, very
thin, discontinuous lenses strongly cemented with silica
range from common to few. The IIC horizon is variably
stratified very gravelly sandy loam, gravelly loamy coarse
sand or gravelly sand (or both) that have thin strata of
silt loam in places. The depth to the lenses strongly ce-
mented with silica is 20 to 40 inches.

Buster-Rough broken land association (BR).—This
association is in large areas extenswgly broken by
wide and deep gullies on terrace tops, side slopes, and
faces in the northern part of the survey area. This
association is about 55 percent Buster fine sandy loam,
0 to 2 percent slopes, and 25 percent Rough broken
land. Included in mapping, and making up about 20
percent of the mapped acreage, are areas of Holtle
loam on the flood plains and a soil similar to the Linco
soil on the terrace side slopes and faces.

The nearly level Buster soil differs from the other
soils in the mapping unit by its position on the terrace
tops. Runoff is slow or medium, and the hazard of
erosion is slight or moderate. o

Rough broken land differs from other soils in the
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mapping unit by its position on the interterrace areas.
Runoff is rapid or very rapid, and the hazard of ero-
sion is severe or very severe.

The soils in this association are used mainly for
grazing and wildlife habitat. The Buster soils are po-
tentially suitable for crops if irrigation water is avail-
able. The size of the fields is also a limiting factor.
Buster part in irrigated capability unit I1Is-115, Vie
dryland; range site NV 28-46; irrigated wildlife suit-
ability group 2-42-I; dry wildlife suitability group
3-42; not assigned to woodland suitability group.
Rough broken land part in dryland capability subclass
VIIle; not assigned to range site, wildlife suitability
group, or woodland suitability group.

Cath Series

The Cath series consists of deep, well-drained soils
that formed in alluvium mainly from quartzite and
lacustrine sediments high in pyroclastic materials and
that have been influenced somewhat by limestone and
dolomite. They are on smooth or slightly convex, broad,
dissected valley-fill terrace tops. Slopes are 2 to 8 per-
cent. The vegetation is big sagebrush, black sagebrush,
galleta, Indian ricegrass, and a few scattered Utah
juniper. Elevation ranges from 5,500 to 6,000 feet.
The average annual precipitation is 10 to 12 inches,
and the average annual air temperature is 49° to 53°
F. The frost-free season is 100 to 120 days.

In a representative profile the surface layer is pale-
brown gravelly loam about 8 inches thick. Below this
is brown to light-brown clay loam about 11 inches
thick. Next is a layer of reddish-brown gravelly clay
loam about 6 inches thick. Below this layer is reddish-
brown very gravelly sandy clay loam that has silica
and lime coats on many pebbles and is about 6 inches
thick. It is underlain by white materials weakly
cemented with lime that have very thin discontinuous
indurated silica laminae and extends to a depth of 60
inches or more.

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

The Cath soils are suitable for irrigated crops if
irrigation water is available. They are used for graz-
ing and wildlife habitat.

Representative profile of Cath gravelly loam, 2 to 8
percent slopes, under native vegetation, 2,640 feet east
and 1,320 feet north of the SW. corner of sec. 12, T.
1 8., R. 67 E., Mount Diablo baseline and meridian:

A1—0 to 3 inches, pale-brown (10YR 6/3) gravelly loam,
dark brown (10YR 4/8) moist; moderate, thick,
platy structure; soft, very friable, slightly sticky
and slightly plastic; few very fine roots; many very
fine vesicular pores; neutral; abrupt, smooth
boundary.

A&B—3 to 4 inches, brown (10YR 5/3) and pale-brown
(10YR 6/8) clay loam, dark yellowish brown (10YR
4/4) moist; weak, thin, platy structure; soft, very
friable, sticky and plastic; common fine roots; many
very fine interstitial pores; many clean sand grains;
mildly alkaline; abrupt, smooth boundary.

B&A—4 to 6 inches, brown (7.5YR 6/4) clay loam, dark
brown (7.5YR 4/4) moist; weak, thin, platy struc-
ture; soft, very friable, sticky and plastic; com-
mon fine roots; many very fine interstitial pores;
few clean sand grains; mildly alkaline; abrupt,
smooth boundary.

B2t—6 to 14 inches, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR 4/4) moist; weak, coarse, prismatic
structure parting to moderate, fine, subangular
blocky; hard, friable, very sticky and very plastic;
common fine roots; common fine tubular pores and
few fine interstitial pores; common thin clay films
on ped faces and in pores, and as bridges between
sand grains; mildly alkaline; abrupt, smooth
boundary.

B3tca—14 to 20 inches, reddish-brown (5YR 5/4) gravelly
clay loam, reddish brown (5YR 5/4) moist; weak,
coarse, prismatic structure parting to moderate,
fine, subangular blocky; hard, friable, sticky and
plastic; common fine roots; common fine inter-
stitial pores; few thin clay bridges between sand
grains; effervescent matrix but violently efferves-
cent in many medium and large white (10YR 8/2)
lime masses; moderately alkaline; abrupt, smooth
boundary.

B2tsicab—20 to 26 inches, reddish-brown (5YR 5/4) very
gravelly sandy clay loam, reddish brown (5YR 4/4)
moist; massive; slightly hard, friable, sticky and
plastic; common fine roots; many fine interstitial
pores; many pebbles coated by silica and lime;
slightly effervescent in matrix but strongly effer-
vescent on coated pebbles; strongly alkaline;
abrupt, smooth boundary.

Csicab—26 to 60 inches, white (10YR 8/2 and 8/1) very
gravelly sandy loam weakly cemented with lime
and silica, pale brown and light brownish gray
(10YR 6/3 and 6/2) moist; massive; very hard,
firm; very few very fine roots in matrix and few
very fine roots on laminae; few very fine and fine
interstitial pores and tubular pores; few very pale
brown (10YR 8/8), very thin (2 millimeters and
less), discontinuous, indurated silica laminae;
many silica and lime bridges between sand grains,
coating sand grains, and lining tubular pores; vio-
lently effervescent, strongly alkaline.

About 30 percent of the surface is covered by gravel. The
A1 horizon has weak or moderate, thin to thick, platy struc-
ture or is massive. The B2t horizon is clay loam or sandy
clay loam and averages 25 to 35 percent clay. This horizon
has weak or moderate medium or coarse prismatic structure.
The B2t horizon is hard or slightly hard. In the Csica hori-
zons are individual discontinuous silica laminae that are as
much as 3 millimeters thick.

Cath gravelly loam, 2 to 8 percent slopes (CAC)—
This soil is in medium and large areas on moderately
dissected terraces in the west-central part of the sur-
vey area. Included in mapping, and making up about
15 percent of the mapped acreage, are areas of Acana,
Heist, and Jarab soils and Alluvial land. Runoff is slow,
and the hazard of erosion is slight.

This soil is suitable for irrigated crops if irrigation
water is available. It is used mainly for grazing and
wildlife habitat. Irrigated capability unit Ille-25;
dryland capability subclass VIc; range site NV 28-45;
irrigated wildlife suitability group 2-42-1; dry wild-
life suitability group 3—-42; not assigned to a woodland
suitability group.

Cedaran Series

The Cedaran series consists of shallow, well-drained
soils that formed in gravelly residuum derived from
ignimbrite. They are on mountain slopes and foothills.
Slopes are 4 to 50 percent. The vegetation is pinon
pine, Utah juniper, big sagebrush, snowberry, bitter-
brush, Indian ricegrass, and needleandthread. Eleva-
tion ranges from 6,000 to 7,000 feet, but ranges to
5,600 feet on northern slopes. The average annual
precipitation is 12 to 16 inches, and the average annual
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air temperature is 42° to 45° F. The frost-free season
is 60 to 100 days.

In a representative profile the surface layer is
grayish-brown cobbly loam and gravelly clay loam
about 8 inches thick. The next layer is brown gravelly
t<::}llég.ykloam that rests on hard tuff and is about 10 inches

ick.

Permeability is moderately slow in the Cedaran
soils. Available water capacity is very low. Effective
rooting depth is 10 to 20 inches.

The Cedaran soils are used for grazing, wildlife
habitat, and watershed.

Representative profile of Cedaran cobbly loam, 4 to
30 percent slopes, in an area of Itca-Cedaran associa-
tion, 660 feet south of the NE. corner of sec. 7, T. 4
S., R. 71 E., Mount Diablo baseline and meridian:

A11—0 to 3 inches, grayish-brown (10YR 5/2) cobbly loam,
dark brown (10YR 3/3) moist; weak, thick, platy
structure; soft, very friable, slightly sticky and
slightly plastic; common very fine roots; many
very fine vesicular pores; 15 percent cobbles and
15 percent gravel; neutral; abrupt, smooth bound-

ary.

A12—3 to 8 inches, grayish-brown (10YR 5/2) gravelly clay
loam, dark brown (10YR 3/3) moist; moderate,
fine, subangular blocky structure; soft, friable,
sticky and plastic; common fine and medium roots;
common fine tubular pores and few fine interstitial
pores; 40 percent gravel; neutral; abrupt, smooth
boundary.

B2—8 to 18 inches, brown (10YR 5/3) gravelly clay loam,
dark grayish brown (10YR 4/2) moist; moderate,
fine, subangular blocky structure; slightly hard,
friable, sticky and plastic; common fine, medium,
and coarse roots; common fine tubular pores and
many very fine interstitial pores; 45 percent gravel;
neutral; abrupt, wavy boundary.

R—18 to 20 inches, hard tuff.

Bedrock is at a depth ranging from 10 to 20 inches. About
15 percent of the surface is covered by gravel, and 10 per-
cent is covered by cobbles. Also, a few stones are on the
surface. The Al horizon has weak, thin to thick, platy struc-
ture; weak or moderate, fine or medium, subangular blocky
structure; or is massive. It is soft or slightly hard. The B2
horizon has weak or moderate, fine to coarse, subangular
blocky structure or is massive, Textures in the B2 horizon
are dominantly loam or clay loam but in places include
strata of silt loam or sandy clay loam modified by gravel or
cobbles. Any one horizon is 20 to 60 percent coarse frag-
ments, but the average is 35 to 50 percent, with gravel
dominating.

Cedaran-Decan association (CD)—This association is
in small areas along the Nevada-Utah border. It is on
foothill faces and adjacent valley-fill terraces and on
alluvial fans in the southeastern part of the survey
area. This association is about 50 percent Cedaran
cobbly loam, 4 to 30 percent slopes, and 35 percent
Decan gravelly clay loam, 2 to 15 percent slopes. In-
cluded in mapping, and making up about 15 percent
of the mapped acreage, are areas of Rock outcrop and
Alluvial land.

The moderately sloping to moderately steep Cedaran
soil differs from the other soils within the mapping
unit by its position on foothill faces. Runoff is medium
or rapid, and the hazard of erosion is severe.

_The Decan soil differs from other soils in the map-
ping unit by its position on terraces and alluvial fans.
Runoff is medium, and the hazard of erosion is
moderate.

The soils in this association are used mainly for

grazing and wildlife habitat. They are not suitable for
crops. Cederan part in dryland capability subclass
Vlle; wildlife suitability group 334; woodland suita-
bility group 2d1. Decan part in dryland capability sub-
class VIIs; wildlife suitability group 334; woodland
suitability group lel. Neither part assigned to a range
site.

Cedaran-Rock outerop complex (CE)—This complex
is in moderately large broad areas on mountain faces
and hillsides in the southern part of the survey area.
It is about 50 percent Cedaran cobbly loam, 4 to 30
percent slopes, and 35 percent Rock outcrop.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, are areas of
Itca soils. In places at lower elevations where severe
geologic erosion has taken place, small remnant areas
of Fanu and Patter soils occur.

The moderately sloping to moderately steep Cedaran
soil differs from other soils in the mapping unit by
its position on hillsides and mountain faces. Runoff is
medium or rapid, and the hazard of erosion is
moderate to severe,

Rock outcrop is in small areas scattered throughout
the mapping unit, and stony and extremely stony areas
are adjacent to and below the Rock outerop.

The soils and Rock outcrop in this complex are used
mainly for grazing, wildlife habitat, and watershed.
The Cedaran soil is not suitable for crops. Dryland
capability subclass VIIs. Cedaran part in dryland wild-
life suitability group 8334 and woodland suitability group
2d1; not assigned to a range site. Rock outcrop part
not assigned to a range site, wildlife suitability group,
or woodland suitability group.

Cliffdown Series

The Cliffdown series consists of deep, somewhat ex-
cessively drained soils that formed in gravelly loamy
alluvium from limestone, dolomite, tuff, quartzite, and
sandstone. They are on smooth alluvial fans. Slopes
are 2 to 8 percent. The vegetation is black sagebrush,
fourwing saltbrush, galleta, needleandthread, Fremont
mahonia, and scattered Utah juniper. Elevation ranges
from 4,400 to 5,200 feet. The average annual precipi-
tation is 8 to 10 inches, and the average annual air
temperature is 48° to 52° F. The frost-free season is
110 to 130 days.

In a representative profile the surface layer is light
brownish-gray gravelly sandy loam about 8 inches
thick. The next layer is light brownish-gray sandy
loam that has many sand-size pan fragments and is
about 10 inches thick. It is underlain by very pale
brown very gravelly stratified sandy loam and loamy
sand that extends to a depth of 60 inches or more.
This layer is 35 to 70 percent pebbles and pan frag-
ments, most of which are less than 1 inch in diameter.

Permeability is moderately rapid in the Cliffdown
soils. Available water capacity is low. Effective rooting
depth is 60 inches or more.

The Cliffdown soils are used for grazing, wildlife
habitat, and watershed.

Representative profile of Cliffdown gravelly sandy
loam, 2 to 8 percent slopes, in an area of Cliffdown-
Geer association; 200 feet east of the SW. corner of
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sec. 21, T. 2 8., R. 68 E., Mount Diablo baseline and
meridian :

A1—0 to 2 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, dark grayish brown (10YR 4/2)
moist; weak, thick, platy structure; soft, very fri-
able, nonsticky and nonplastic; few very fine roots;
common very fine vesicular pores; strongly effer-
vescent, strongly alkaline; abrupt, smooth bound-

ary.

C1—2 to 12 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) moist; mas-
sive; slightly hard, nonsticky and nonplastic; few
fine and very fine roots; common fine and very fine
interstitial pores; many sand-size angular and platy
pan fragments; strongly effervescent, strongly al-
kaline; clear, smooth boundary.

C2—12 to 60 inches, very pale brown (10YR 7/3) very
gravelly stratified sandy loam and loamy sand,
brown (10YR 5/3) moist; massive; hard in place,
slightly hard when displaced; very friable, non-
sticky and nonplastic; few fine and common me-
dium roots; 50 percent pebbles and angular pan
fragments mostly less than 1 inch in diameter;
many very fine and common fine interstitial pores;
violently effervescent, moderately alkaline.

About 20 percent of the surface is covered by gravel. In
places the Al horizon has hues of 10YR and 7.5YR. The C1
horizon texture is sandy loam or fine sandy loam modified
by 15 to 30 percent gravel. The C2 horizon contains thin
nearly gravel-free strata of sandy loam and loamy fine sand
in some places. The weighted average of coarse fragments
in this horizon ranges from 35 to 70 percent.

The Cliffdown soils mapped in the Meadow Valley Area
are slightly cooler and receive more precipitation than Cliff-
down soils mapped on other areas. These differences do not
affect their use and management.

Cliffdown-Geer association (CG)—This association is
in small, narrow and broad areas on flood plains and
short alluvial fans in the southwestern part of the
survey area. It is about 70 percent Clifftdown gravelly
sandy loam, 2 to 8 percent slopes, and 20 percent Geer
fine sandy loam, 0 to 2 percent slopes. Included in map-
ping, and making up about 10 percent of the mapped
acreage, are areas of Heist soils.

The gently to moderately sloping Cliffdown soil is
on the alluvial fans. This soil is moderately coarse
textured material modified by more than 35 percent
coarse fragments. Runoff is slow, and the hazard of
erosion is slight.

The level to nearly level Geer soil differs from other .

soils in the mapping unit by its position on the flood
plains, and it is nearly gravel free. Runoff is slow, and
the hazard of erosion is slight.

The Geer soils in this association are suitable for
crops if irrigation water is available. The soils are
used mainly for grazing and wildlife habitat. Cliff-
down part in dryland capability subclass VIIs; range
site NV 28-37; irrigated wildlife suitability group 3-
43-1; dryland wildlife suitability group 4-43. Geer
part in irrigated capability unit Ile-1; dryland capa-
bility subeclass VIec; range site NV 28-44; irrigated
wildlife suitability group 2-33-I1; dryland wildlife
suitability group 3-32. Neither part assigned to a
woodland suitability group.

Decan Series

The Decan series consists of moderately deep, well-
drained soils that formed in loamy alluvium from ig-
nimbrites that have been influenced somewhat by

reworked old lucustrine sediment high in pyroclastic
materials. These soils are on rounded tops and side
slopes of strongly dissected old valley-fill terraces and
alluvial fans. Slopes are 2 to 30 percent. The vegeta-
tion is Utah juniper, pinon pine, big sagebrush, black
sagebrush, bitterbrush, needleandthread, and Indian
ricegrass. Elevation ranges from 6,000 to 6,600 feet.
The average annual precipitation is 12 to 16 inches,
and the average annual air temperature is 42° to 45°
F. The frost-free season is 80 to 100 days.

In a representative profile the surface layer is
grayish-brown gravelly clay loam over dark grayish-
brown clay loam about 3 inches thick. The next layer
is brown, very sticky and very plastic clay about 14
inches thick. Below this is pink slightly hard loam
about 6 inches thick. It is underlain by light-brown
silica indurated laminae, This layer caps materials
strongly cemented with silica and stratified with sandy
loam that is weakly cemented with silica. It contains
many coarse and very coarse pockets and seams of
white lime segregations and extends to a depth of at
least 30 inches.

Permeability is slow above the very slowly permeable
hardpan in Decan soils. Available water capacity is
low. Effective rooting depth is 20 to 26 inches.

The Decan soils are used for grazing and wildlife
habitat.

Representative profile of Decan gravelly clay loam,
2 to 15 percent slopes, in an area of Decan-Uana asso-
ciation, 1,200 feet north of the SE. corner of sec. 6,
T. 4 S, R. 71 E,, Mount Diablo baseline and meridian:

Al11—0 to 2 inches, grayish-brown (10YR 5/2) gravelly
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate, thick, platy structure; soft, very
friable, slightly sticky and slightly plastic; common
very fine roots; many very fine vesicular pores;
slightly acid; abrupt, smooth boundary.

A12—2 to 3 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
strong, very fine, granular structure; slightly hard,
friable, sticky and plastic; common very fine roots;
many very fine interstitial pores and few very fine
tubular pores; common very thin colloidal coats on
many ped faces; slightly acid; abrupt, smooth
boundary.

B21t—3 to 8 inches, brown (7.5YR 4/2) clay, dark brown
(7.5YR 3/2) moist; moderate, medium, prismatic
structure; hard, firm, very sticky and very plastic;
common very fine and few fine and medium roots;
common very fine tubular pores; many pressure
cutans on ped faces and common thin clay films in
pores; slightly acid; clear, wavy boundary.

B22t—8 to 17 inches, brown (7.5YR 4/4) clay, dark brown
(7.5YR 3/2) moist; moderate, medium, prismatic
structure; hard, firm, very sticky and very plastic;
common very fine and few fine and medium roots;
common very fine tubular pores; many pressure
cutans and common thin clay films in pores; neu-
tral; abrupt, wavy boundary.

B3ca—17 to 23 inches, pink (7.5YR 7/4) loam, brown
(7.5YR 5/4) moist; weak, medium, prismatic strue-
ture; slightly hard, very friable, slightly sticky and
slightly plastic; few fine, medium, and very fine
roots; many very fine interstitial pores; few thin
clay bridges between sand grains; matrix noneffer-
vescent but violently effervescent in many fine and
medium, prominent, white (10YR 8/2) lime masses;
mildly alkaline; abrupt, wavy boundary.

Csicam—23 to 30 inches, continuous, very thin (1 to 2 milli-
meters thick), light-brown (7.5YR 6/4) silica-
indurated laminae capping light-brown (7.5YR)
materials strongly cemented with silica and strati-
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fied with sandy loam that is weakly cemented with
silica; brown and strong brown (7.5YR 5/4 and
5/6) and light gray (10YR 7/2) moist; massive;
extremely hard to hard, extremely firm to firm, and
brittle; common very fine and few fine roots matted
on the laminae surface; no pores in the laminae
but common very fine and fine interstitial pores in
the remainder of the horizon; many coarse and
very coarse pockets and seams of white (10YR 8/1)
lime segregations; strongly cemented strata con-
tain common, very thin (0.5 to 1 millimeter thick),
discontinuous silica laminae and silica bridges be-
tween sand grains; silica and lime bridges also
occur in limy pockets; weakly effervescent in the
matrix but violently effervescent in limy pockets;
strongly alkaline.

The silica-indurated hardpan is at a depth ranging from
20 to 26 inches. About 25 percent of the surface is covered
by gravel and a few cobbles. A1l horizon is gravelly clay
loam and gravelly sandy clay loam. It ranges from 2 to 3
inches in thickness. It has thick, platy structure or is mas-
sive. The Bt horizon is dominantly clay but contains heavy
clay loam and has an accumulative thickness of 12 to 18
inches. The Bt horizon is 10 to 35 percent coarse fragments.
The C horizon is capped by silica-indurated laminae that
are 1 to 10 millimeters thick. The remainder of the C hori-
zon is either strongly cemented with silica; contains com-
mon to many discontinuous unoriented laminae less than 2
millimeters thick; or is stratified by strongly and weakly
cemented silica. The weakly cemented part has a few 1
millimeter or less discontinuous, unoriented laminae.

Decan-Uana association (DA)—This association is in
large areas on strongly dissected, rounded, and some-
what flattened tops and side slopes of old valley-fill
terraces and alluvial fans in the south-central part of
the survey area. Slopes are 2 to 30 percent. This asso-
ciation is about 40 percent Decan gravelly clay loam,
2 to 15 percent slopes; about 30 percent Decan
gravelly clay loam, 15 to 30 percent slopes; and 20
percent Uana gravelly loam, 2 to 15 percent slopes.
Included in mapping, and making up about 10 percent
of the mapped acreage, are areas of Fanu, Tica, Uana
soils having a gravelly clay loam surface, and Alluvial
land.

The gently sloping to strongly sloping Decan soil
differs from other soils in the mapping unit by its po-
sition on the upper side slopes and tops of the terraces.
Runoft is slow or medium, and the hazard of erosion is
slight or moderate.

The moderately steep Decan soil differs from other
soils in the mapping unit by its position on the steeper
parts of the side slopes, and it has a thicker surface
layer and thinner subsoil than is typical for the series.
Runoff is medium, and the hazard of erosion is
moderate.

The gently sloping to strongly sloping Uana soil
differs from other soils in the mapping unit by its po-
sition on the upper parts of the terraces and generally
on the north-facing slopes. Runoff is slow or medium,
and the hazard of erosion is slight or moderate.

The soils in this association are not suitable for crops.
They are used mainly for grazing and wildlife habitat
and are an integral part of the watershed. Decan
gravelly clay loam, 2 to 15 percent slopes, part in dry-
land capability subclass VIIs; dryland wildlife suita-
bility group 334; woodland suitability group lcl. De-
can gravelly clay loam, 15 to 30 percent slopes, part in
dryland capability subclass VIIe; dryland wildlife
suitability group 324; woodland suitability group 1lcl.
Uana part in dryland capability subclass VIIs; dry-

land wildlife suitability group 324; woodland suita-
bility group 1lcl. None of the three parts assigned to a
range site.

Decathon Series

The Decathon series consists of moderately deep, well-
drained soils that formed in alluvium from rhyodacitic
ignimbrite, They are on undulating to gently rolling
terraces. Slopes are 2 to 8 percent. The vegetation is
pinon pine, Utah juniper, and black sagebrush. Ele-
vation ranges from 6,000 to 6,500 feet. The average
annual precipitation is 10 to 12 inches, and the aver-
age annual air temperature is 42° to 45° F. The
frost-free season is 90 to 100 days.

In a representative profile the surface layer is light
brownish-gray gravelly loam about 4 inches thick. The
next layer is brown clay loam and gravelly sandy
loam over light-brown heavy loam about 16 inches
thick. It is underlain by very pale brown gravelly
sandy loam that has very hard, fine nodules and is 7
inches thick. The next layer is white very gravelly
loamy sand that has a few hard nodules weakly
cemented with lime that extends to a depth of 60
inches or more.

Permeability is moderately slow above the hardpan
and very slow within the hardpan in Decathon soils.
Available water capacity is low. Effective rooting depth
is 24 to 36 inches.

The Decathon soils are used for grazing and wildlife
habitat.

Representative profile of Decathon gravelly loam, 2
to 8 percent slopes, in an area of Decathon-Basket
association, at the SW. corner of sec. 14, T. 3 N., R.
69 E., Mount Diablo baseline and meridian:

A1—0 to 4 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark brown (10YR 3/3) moist; massive;
hard, friable, nonsticky and slightly plastic; few
very fine roots; many very fine and fine vesicular
pores; few bleached sand grains; neutral; clear,
smooth boundary.

B21t—4 to 10 inches, brown (7.5YR 5/4) clay loam, brown
(7.5YR 4/2) moist; weak, coarse, prismatic struec-
ture parting to moderate, fine, subangular blocky;
hard, friable, sticky and plastic; many very fine,
common fine, and few medium roots; many very
fine interstitial pores; ecommon thin clay films on
ped faces and in pores and many thin clay bridges
between sand grains; mildly alkaline; clear, smooth
boundary.

B22t—10 to 15 inches, brown (7.5YR 5/4) gravelly sandy
clay loam, brown (7.5YR 4/3) moist; moderate,
medium and fine, subangular blocky structure;
very hard, friable, sticky and plastic; many very
fine and few fine roots; many very fine and few fine
interstitial and tubular pores; common thin clay
films in pores as bridges between sand grains and
few thin clay films on ped faces; moderately alka-
line; clear, wavy boundary.

B3t—15 to 20 inches, light-brown (7.5YR 6/4) heavy loam,
brown (7.5YR 4/4) moist; massive; very hard,
friable, slightly sticky and plastic; many very fine
and fine roots; many very fine tubular pores; com-
mon thin clay films in pores and as bridges be-
tween sand grains; strongly effervescent in soft
lime masses; moderately alkaline; clear, wavy
boundary.

Clsica—20 to 27 inches, very pale brown (10YR 7/3)
gravelly sandy loam, brown (10YR 5/3) moist;
massive; hard, friable, slightly sticky and non-
plastic; few fine and very fine roots; common very
fine interstitial pores and a few very fine tubular
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pores; few clay bridges between sand grains; few
medium, very hard, fine durinodes; violently effer-
vescent; moderately alkaline; abrupt, smooth
boundary.

C2sicam—27 to 38 inches, white (10YR 8/2) indurated duri-
pan, very pale brown (10YR 7/3) moist; massive;
extremely hard, extremely firm; many continuous
very thin pale-brown (10YR 6/3) indurated-silica
lenses on which roots mat; common opalescent
coatings on gravel-soil mass interfaces; remainder
of horizon is strongly cemented with lime; common
very fine interstitial pores in lime-cemented part;
violently effervescent; strongly alkaline; clear,
smooth boundary.

1IC3—38 to 60 inches, white (10YR 8/2) very gravelly
loamy sand, very pale brown (10YR 7/5) moist;
massive; hard, very friable, nonsticky and non-
plastic; very few very fine and fine roots; many
fine and very fine interstitial pores; few very hard
nodules weakly cemented with lime; violently effer-
vescent; moderately alkaline.

The duripan is at a depth ranging from 24 to 36 inches.
About 25 percent of the surface is covered by gravel. The
‘A horizon is 3 to 5 inches thick. It is gravelly loam, gravelly
fine sandy loam, or very fine sandy loam, and it is 1 to 4
percent organic matter. The A horizon has a depth ranging
from 3 to 5 inches. The B2t horizon is clay loam, gravelly
clay loam, or gravelly sandy clay loam. It has coarse, pris-
matic or medium to fine, subangular blocky structure. The
hardpan is many continuous 1/64- to 1/8~inch thick opal
lenses stratified by a weakly to strongly lime and silica
cemented matrix. In places the C materials both above and
below the hardpan contain nodules that are strongly ce-
mented with lime and silica. The C horizon is various strata
of sandy loam to sand modified by gravel.

Decathon gravelly loam, 2 to 8 percent slopes (DCC).
—_This soil is in small, broad areas on intermediate
terraces in the north-central part of the survey area.
The soil has the profile described as representative of
the series. Included in mapping, and making up about
20 percent of the mapped acreage, are areas of Basket
and Fanu soils. Runoff is medium, and the hazard of
erosion is slight or moderate.

This soil is not suitable for irrigated crops because of
topography and depth to hardpan. It is used mainly for
grazing and wildlife habitat. Dryland capability sub-
class VIIs; dryland wildlife suitability group 324;
woodland suitability group 20l; not assigned to a
range site.

Decathon-Basket association, moderately steep (DED).
—_This association is in small areas on old valley-fill
terraces in the north-central part of the survey area. It
is about 60 percent Decathon gravelly loam, 2 to 8
percent slopes, and 20 percent Basket gravelly sandy
loam, 15 to 30 percent slopes. Included in mapping, and
making up about 20 percent of the mapped acreage, are
areas of Holtle and other Basket soils.

The gently sloping to moderately sloping Decathon
soil differs from other soils in the mapping unit by its
position on the terrace tops. Runoff is medium, and the
hazard of erosion is slight or moderate.

The moderately steep Basket soil differs from the
other soils in the mapping unit by its position on the
terrace side slopes. It has a profile similar to that
described as representative for the Basket series, but
the surface layer is a little thinner and the subsoil is
very gravelly clay or clay loam. Runoff is medium to
high, and the hazard of erosion is moderate or severe.

The soils in this association are not suitable for
crops. They are used mainly for grazing, wildlife habi-
tat, and watershed. Decathon part in dryland capa-

bility subclass VIIs; dryland wildlife suitability group
324; woodland suitability group 2o0l. Basket part in
dryland capability subclass VIle; dryland wildlife suit-
ability group 324; woodland suitability group 2f1.
Neither part assigned to a range site.

_Decathon-Basket association, steep (DEE)—This asso-
ciation is in large, broad areas on intermediate terraces
in the north-central part of the survey area. It is about
40 percent Decathon gravelly loam, 2 to 8 percent
slopes, and 40 percent Basket gravelly fine sandy loam,
30 to 50 percent slopes. Included in mapping, and
making up about 20 percent of the mapped acreage,
are areas of Holtle soils and other Basket soils.

The gently sloping to moderately sloping Decathon
soil is on the terrace tops. Runoff is medium, and the
hazard of erosion is slight or moderate.

The steep Basket soil differs from other soils in the
mapping unit by its position on the terrace side slopes.
It has a profile similar to that described as representa-
tive of the Decathon series, but the light-brown sur-
face layer has been removed in some places by erosion.
Runoff is medium or rapid, and the hazard of erosion
is moderate or severe.

The soils in this association are not suitable for
crops. They are used mainly for grazing, wildlife habi-
tat, and watershed. Decathon part in dryland capa-
bility subclass VIIs; dryland wildlife suitability group
324; woodland suitability group 20l. Basket part in
dryland capability subclass VIIe; dryland wildlife
suitability group 324; woodland suitability group 2f1.
Neither part assigned to a range site,

Deerlodge Series

The Deerlodge series consists of moderately deep,
well-drained soils that formed in alluvium derived
mainly from quartz and lacustrine sediment high in
pyroclastic materials that contain some limestone.
They are on smooth or undulating, dissected, broad,
high terraces that have nearly flat and rounded tops.
Slopes are 4 to 30 percent. The vegetation is black
sagebrush, big sagebrush, cliffrose, Nevada ephedra,
Indian ricegrass, galleta, needleandthread, sand drop-
seed, and scattered Utah juniper. Elevation ranges
from 5,000 to 5,800 feet. The average annual precipita-
tion is 8 to 10 inches, and the average annual air
temperature is 49° to 53° F. The frost-free season is
100 to 130 days.

In a representative profile the surface layer is brown
gravelly sandy loam about 3 inches thick. The next
layer is dark-brown and brown sandy clay loam about
11 inches thick. Below this is brown gravelly sandy
clay loam about 9 inches thick. It is underlain by a
very pale brown indurated hardpan that has several
continuous horizontal thin silica laminae stratified
with white materials strongly cemented with lime.
This pan extends to a depth of at least 30 inches.

Permeability is moderately slow above the hardpan
in Deerlodge soils. Available water capacity is low.
Effective rooting depth is 20 to 28 inches.

The Deerlodge soils are used mainly for grazing,
wildlife habitat, and watershed.

Representative profile of Deerlodge gravelly sandy
loam, 4 to 15 percent slopes, in an area of Deerlodge-
Ursine association, 1,320 feet east of the center of sec.
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5 T. 3 8., R. 67 E., Mount Diablo base line and me-
ridian:

A1—0 to 3 inches, brown (10YR 5/3) gravelly sandy loam,
dark grayish brown (10YR 4/2) moist; massive;
soft, very friable, nonsticky and nonplastic; many
fine interstitial pores; mildly alkaline; abrupt,
smooth boundary.

B1t—3 to 8 inches, dark-brown (7.5YR 4/4) sandy clay
loam, dark brown (7.5YR 4/3) moist; moderate,
fine, subangular blocky structure; slightly hard,
friable, sticky and plastic; common fine roots;
common fine tubular pores, few thin clay films in
pores; mildly alkaline; abrupt, smooth boundary.

B21t—S8 to 14 inches, brown (7.5YR 5/4) sandy clay loam,
brown (7.5YR 4/4) moist; weak, medium, pris-
matic structure parting to moderate, medium, sub-
angular blocky; hard, friable, sticky and plastic;
common fine roots; common fine tubular pores;
common thin clay films in pores and few on ped
faces; mildly alkaline; abrupt, smooth boundary.

B22t—14 to 23 inches, brown (7.5YR 5/4) gravelly sandy
clay loam, brown (7.5YR 4/4) moist; moderate,
medium, prismatic structure; hard, friable, sticky
and plastic; common fine roots; common fine tubu-
lar pores; common thin clay films on ped faces and
in pores; noneffervescent in ped interiors but
strongly effervescent in common, medium, distinct,
white (7.5YR 8/1) lime coatings on ped faces;
moderately alkaline; abrupt, wavy boundary.

Csicam—23 to 30 inches, very pale brown (10YR 8/3) in-
durated duripan that has several continuous, hori-
zontal, thin (2 to 5 millimeters thick) silica laminae
stratified with white (10YR 8/2 and 8/1) materials
strongly cemented with lime and silica; pale brown
(10YR 6/3) and light gray (10YR 8/2) moist;
massive; extremely hard, extremely firm; common
very fine and fine microroots matted on the upper
surface but no roots within the horizon; many very
fine and fine interstitial pores; many bridges ce-
mented with lime and silica between sand grains,
many lime and silica coatings on sand grains and
as films in pores; few, thin, brownish-yellow (10YR
6/4) silica laminae; violently effervescent; moder-
ately alkaline.

The duripan is at a depth of 20 to 28 inches. The surface
layer is covered by about 25 percent gravel and a few cob-
bles. The soils are generally noncaleareous in the upper
horizons but in places are effervescent in the Al horizon.
The Al horizon is 20 to 25 percent gravel and is 2 to 4
inches thick. The Bt horizons have a cumulative thickness
of 17 to 20 inches. The B2t horizon has textures of heavy
loam or light clay loam but is dominantly sandy clay loam.
Gravel content is as much as 35 percent and occurs in any
B horizon. The hardpan contains horizontal continuous silica
laminae ranging from 2 to 8 millimeters in thickness and
are spaced at ¥%- to 6-inch intervals. The intervening
material between laminae is mainly cemented with lime but
contains silica in the form of discontinuous laminae, coat-
ings, and bridges on and between sand grains and pebbles
and as linings in pores in places.

Deerlodge association (DG)—This association is in
small, broad areas in the southwestern part of the
survey area on strongly dissected terraces that have
rounded tops. Slopes are 4 to 30 percent. This associa-
tion is about 60 percent Deerlodge gravelly sandy loam,
4 to 15 percent slopes, and 35 percent Deerlodge
gravelly loam, 15 to 30 percent slopes.

Included with this association in mapping, and mak-
ing up about 5 percent of the mapped acreage, are
areas of Deerlodge soils that have slopes greater than
30 percent; a soil similar to Deerlodge soil that has a
?argpan at a depth of 15 to 20 inches; and Alluvial
and.

The moderately sloping to strongly sloping Deer-
lodge soil differs from other soils in the mapping unit

by its position on the rounded tops of the terraces and
upper side slopes. Runoff is medium and rapid, and the
hazard of erosion is moderate.

The moderately steep Deerlodge soil differs from
other soils in the mapping unit by its position on the
lower but steeper sides of the terraces. It has a profile
similar to that described as representative of the Deer-
lodge series, but the surface layer is gravelly loam and
the subsoil contains slightly more gravel. Runoff is
rapid, and the hazard of erosion is severe.

The soils in this association are not suitable for
crops. They are used mainly for grazing, wildlife habi-
tat, and watershed. Deerlodge gravelly sandy loam, 4
to 15 percent slopes, part in dryland capability sub-
class VIls; range site NV 28-40; dryland wildlife
suitability group 3-42. Deerlodge gravelly loam, 15 to
30 percent slopes, part in dryland capability subclass
Vlle; range site NV 28-40; dryland wildlife suitability
group 3-42. Neither part assigned to a woodland suit-
ability group.

Deerlodge-Ursine association (DH)—This association
is in large, broad and small, narrow areas on smooth to
convex alluvial fans and dissected, broad high terraces
in the southwestern part of the survey area. Slopes are
2 to 15 percent. This association is about 50 percent
Deerlodge gravelly sandy loam, 4 to 15 percent slopes,
and 40 percent Ursine gravelly loam, 2 to 15 percent
slopes. Included in mapping and making up about 10
percent of the mapped acreage, are areas of Linco
soils, Badland, and Alluvial land.

The moderately sloping to strongly sloping Deer-
lodge soil differs from other soils in the mapping unit
by its position on the upper parts of the terraces and
its clay loam subsoil.

The gently sloping to strongly sloping Ursine soil
differs from other soils in the mapping unit by its posi-
tion on the lower parts of the terraces and on alluvial
fans, and it lacks a subsoil that has clay accumulation.

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

The soils in this association are not suitable for
crops. They are used mainly for grazing, wildlife habi-
tat, and watershed. Deerlodge part in dryland capa-
bility subclass VIIs; range site NV 28-40; dryland
wildlife suitability group 3-42. Ursine part in dryland
capability subclass VIIs; range site NV 28-40; dryland
suitability group 4-43. Both parts not assigned a wood-
land suitability group.

Denmark Series

The Denmark series consists of shallow, well-
drained soils that formed in alluvium derived from
limestone and sandstone. They are on alluvial fans on
old valley fill and terraces. Slopes are 2 to 15 percent.
The vegetation is black sagebrush, squirreltail, galleta,
and some scattered Utah juniper. Elevation ranges
from 5,200 to 6,000 feet. The average annual precipita-
tion is 8 to 10 inches, and the average annual air
temperature is 47° to 51° F. The frost-free season is
100 to 110 days.

In a representative profile the surface layer is light
brownish-gray gravelly loam about 8 inches thick.
Below it is pale-brown loam over pale-brown to light-
gray gravelly loam about 17 inches thick. This is under-
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lain by 20 inches of white material that is weakly to
strongly cemented with lime and silica and has a very
pale-brown lime- and silica-indurated laminar capping
1/8-inch thick. Below this, to a depth of about 64
inches, is light-gray very gravelly fine sandy loam.

Permeability is moderately rapid above the hardpan
in Denmark soils. Available water capacity is very low.
Effective rooting depth is 10 to 20 inches. o

The Denmark soils are used for grazing, wildlife
habitat, and watershed.

Representative profile of Denmark gravelly loam, 2
to 15 percent slopes, under native vegetation, 2,640
feet north and 200 feet east of the SW. corner of sec.
5 T. 2 S., R. 67 E.,, Mount Diablo baseline and me-
ridian:

A1—0 to 3 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark brown (10YR 4/3) moist; weak, thin,
platy structure; slightly hard, friable, slightly
sticky and slightly plastic; man%r fine and very fine
and few medium roots; many fine vesicular pores
and many fine and very fine tubular pores; vio-
lently effervescent; strongly alkaline; clear, smooth
boundary.

C1—3 to 9 inches, pale-brown (10YR 6/3) loam, dark brown
(10YR 4/3) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; many fine and
very fine roots; many fine and very fine tubular
pores; violently effervescent; strongly alkaline;
clear, smooth boundary.

C2—9 to 15 inches, pale-brown (10YR 6/8) gravelly loam,
dark yellowish brown (10YR 4/4) moist; massive;
slightly hard, friable, slightly sticky and slightly
plastic; few fine and many very fine roots; many
fine and very fine tubular pores; violently effer-
vescent; strongly alkaline; clear, wavy boundary.

C8ca—15 to 20 inches, light-gray (10YR 7/2) gravelly
loam, brown (10YR 5/8) moist; massive; slightly
hard, friable, slightly sticky and slightly plastic;
few fine and very fine roots; many very fine and
fine tubular pores; violently effervescent; strongly
alkaline; abrupt, wavy boundary.

C4casim—20 to 40 inches, very pale brown (10YR 8/3)
continuous lime- and silica-indurated laminar cap-
ping, Y%-inch thick, that has a very pale brown
(10YR 7/3) to brown (10YR 4/3) surface coating;
underlain by white (10YR 8/1) material that is
weakly to strongly cemented with lime and silica
and is stratified with common, continuous and dis-
continuous, lime- and silica-indurated laminae;
vertical and diagonal cracks are lime and silica
coated; few fine roots matted on laminae; violently
effervescent; strongly alkaline; clear, wavy bound-

ary.

C5—40 to 58 inches, light-gray (10YR 7/2) very gravelly
fine sandy loam, brown (10YR 5/3) moist; mas-
sive; hard in place, loose when displaced; nonsticky
and nonplastic; many fine and very fine interstitial
pores; 70 percent gravel and 10 percent cobbles;
coarse fragments are silica and lime coated; vio-
lently effervescent; strongly alkaline; abrupt, wavy
boundary.

C6—58 to 64 inches, light-gray (10YR 7/2) very gravelly
fine sandy loam, yellowish brown (10YR b5/4)
moist; massive; hard, firm, nonsticky and non-
plastic; many fine and very fine interstitial pores;
65 percent gravel and 5 percent cobbles; coarse
fragments silica and lime coated; few, fine, dis-
tinct, white (10YR 8/2) lime masses; violently
effervescent; very strongly alkaline.

About 30 percent of the surface is covered by gravel and
a few cobbles. Hardpan is at a depth that ranges from 10
to 20 inches (fig. 6). Between a depth of 10 inches and the
hardpan, the content of cobble and angular fragments range
from 10 to 35 percent but average 20 percent or more. The
A horizon is gravelly sandy clay loam to gravelly sandy
loam and is moderately alkaline to strongly alkaline. The
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Figure 6.—Exposed hardpan in Denmark soils.

Ccam horizon is indurated sandy loam or gravelly sandy
loam that is weakly to strongly cemented with lime and
silica and is capped by and contains continuous and dis-
continuous lime- and silica-indurated laminae throughout.
Depth between laminae is variable and the laminae are 1/8
to 1/16 inch in thickness.

Denmark gravelly loam, 2 to 15 percent slopes (DMD).
—This soil is in large areas on strongly dissected ter-
races and some alluvial fans along the west-central
border of the survey area. The soil has the profile
described as representative of the series. Included in
mapping, and making up about 15 percent of the
mapped acreage, are Cath soils, other Denmark soils
that have gravelly sandy loam surfaces, Badland, and
Alluvial land.

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

This soil is not suitable for irrigated crops. It is
used mainly for grazing, wildlife habitat, and water-
shed. Dryland capability subclass VIIs; range site NV
28-40; dryland wildlife suitability group 3-42; not as-
signed to a woodland suitability group.

Denmark-Linco association (DN).—This association is
in small areas in alluvial fans on old valley-fill and
terraces near the southwestern border of the survey
area. Slopes are 2 to 30 percent. It is about 60 percent
Denmark cobbly loam, 2 to 15 percent slopes, and 30
percent Linco gravelly sandy loam, 15 to 30 percent
slopes. Included in mapping, and making up about 10
percent of the mapped acreage, are areas of other Den-
mark soils that have gravelly loam surfaces, other
Linco soils that have slopes of less than 15 percent, and
some Alluvial land.

The gently sloping to strongly sloping Denmark soil
differs from other soils in the mapping unit by its
position on the upper side slopes of the alluvial fans
and terraces. It has a profile similar to that described
as representative of the series, but the surface layer is
cobbly and lighter in color and the depth to hardpan is
less. Runoff is medium to slow, and the hazard of
erosion is moderate.

The moderately sloping to moderately steep Linco
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soil differs from other soils in the mapping unit by its
position on the terrace side slopes. Runoff is medium,
and the hazard of erosion is moderate to severe.

The soils in this association are not suitable for
crops. They are used for grazing, wildlife habitat, and
watershed. Denmark part in dryland capability sub-
class VIIs; range site NV 28-40; dryland wildlife suit-
ability group 3-42. Linco part in dryland capability
subclass VIle; range site NV 28-40; dryland wildlife
suitability group 3-42. Neither part assigned to a
woodland suitability group.

Fanu Series

The Fanu series consists of deep, well-drained soils
that formed in loamy alluvium derived from rhyo-
dacitic ignimbrite that has a mixture of limestone.
They are on narrow flood plains and low-lying alluvial
fans. Slopes are 0 to 8 percent. The vegetation is big
sagebrush, squirreltail, Indian ricegrass, bluestem
wheatgrass, and some scattered Utah juniper. Eleva-
tion ranges from 5,800 to 6,800 feet. The average
annual precipitation is 8 to 12 inches, and the average
annual air temperature is 42° to 45° F. The frost-free
season is 70 to 80 days.

In a representative profile the surface layer is dark
grayish-brown gravelly fine sandy loam about 9 inches
thick. The next layer is grayish-brown loam and light
sandy clay loam about 12 inches thick. It is underlain
by grayish-brown stratified heavy loam and sandy
loam and grayish-brown coarsely stratified sandy clay
loam and sandy loam that extends to a depth of 60
inches or more.

Permeability is moderate in Fanu soils. Available
water capacity is high. Effective rooting depth is 60
inches or more. These soils are subject to occasional
flooding in localized areas along narrow flood plains
and adjacent to stream channels.

The Fanu soils are suitable for irrigated pasture and
hay where irrigation water is available. They are used
for grazing and wildlife habitat.

Representative profile of Fanu gravelly fine sandy
loam, 0 to 8 percent slopes, 240 feet east and 1,080 feet
south of the west quarter corner of sec. 4, T. 2 N, R.
70 E., Mount Diablo baseline and meridian:

A1—0 to 9 inches, dark grayish-brown (10YR 4/2) gravelly
fine sandy loam, very dark brown (10YR 2/2)
moist; massive; soft, very friable, slightly sticky
and nonplastic; few medium and coarse and com-
mon fine and very fine roots; many fine and very
fine interstitial pores; neutral; clear, wavy bound-

ary.

B2—9 to 14 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak,
medium and fine, subangular blocky structure;
slightly hard, friable, slightly sticky and slightly
plastic; few medium and coarse and common fine
and very fine roots; many very fine and fine inter-
stitial pores and many fine tubular pores; strongly
effervescent; moderately alkaline; abrupt, smooth
boundary.

B3—14 to 21 inches, grayish-brown (10YR 5/2) light sandy
clay loam, very dark grayish brown (10YR 3/2)
moist; massive; slightly hard, very friable, sticky
and slightly plastic; common fine and medium
roots; common very fine and fine interstitial pores
and many fine tubular pores; strongly effervescent;
moderately alkaline; abrupt, smooth boundary.

Clea—21 to 27 inches, grayish-brown (10YR 5/2) heavy

loam, dark brown (10YR 3/3) moist; massive;
slightly hard, very friable, sticky and slightly
plastic; common very fine and few medium roots;
common fine tubular pores; few vertical large
cicada channels; few fine and medium white (10YR
8/2) lime masses; violently effervescent; moder-
ately alkaline; abrupt, smooth boundary.

C2ca—27 to 34 inches, grayish-brown (10YR 5/2) sandy
loam, very dark grayish brown (10YR 3/2) moist;
massive; soft, very friable, nonsticky and nonplas-
tic; common very fine and fine and few medium
roots; many very fine and common fine interstitial
pores and few very fine tubular pores; few large
vertical cicada channels; violently effervescent;
moderately alkaline; abrupt, smooth boundary.

C3ca—34 to 60 inches, grayish-brown (10YR 5/2) coarsely
stratified sandy clay loam and sandy loam, very
dark grayish brown (10YR 3/2) moist; massive;
slightly hard, friable and very friable, sticky and
nonsticky, plastic and nonplastic; few fine and
common very fine roots; many very fine and com-
mon fine interstitial pores; few very fine tubular
pores; common fine, distinct, white (10YR 8/2)
lime masses; violently effervescent; moderately al-
kaline.

The Cca horizon is at a depth of 17 to 28 inches. The Al
horizon is 1 to 4 percent organic matter and is 7 to 12
inches thick. Between 10 and 40 inches the material is usu-
ally stratified and includes fine sandy loam, sandy loam,
loam, and sandy clay loam. It averages 18 to 25 percent
clay and is as much as 25 percent gravel, The Cca horizon
has few to common, fine to medium, soft lime segregations.

Fanu gravelly fine sandy loam, 0 to 8 percent slopes
[FAC)—This soil is in long, narrow areas on flood
plains and low alluvial fans. Included in mapping and
making up about 10 percent of the mapped acreage,
are areas of other Fanu soils and Alluvial land.

Runoff is slow or medium, and the hazard of erosion
is slight or moderate.

This soil is suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Irrigated ca-
pability unit IVe-60; dryland capability subclass Vlc;
irrigated wildlife suitability group 2-42-I; dryland
wildlife suitability group 4-41; range site NV 28-44;
not assigned to a woodland suitability group.

Four Star Series

The Four Star series consists of deep to very deep,
poorly drained soils that formed in loamy alluvium de-
rived mainly from voleanic rocks such as tuff ignim-
brites that have some mixture of rhyolite, basalt, and
andesite. They are on narrow, wet bottom land in
mountainous areas. Slopes are 0 to 4 percent. The
vegetation is mainly meadow grass consisting of
sedges and carex. Elevation ranges from 6,800 to
7,500 feet. The average annual precipitation is 10 to 16
inches, and the average annual air temperature is 42°
to 45° F. The frost-free season is 60 to 80 days.

In a representative profile the surface layer is strati-
fied light-gray to black loam, gravelly coarse sandy
loam, silty clay loam, and sandy loam about 13 inches
thick. The next layer is black stratified fine gravelly
loam, fine sandy loam, coarse sandy loam, fine sandy
loam, silt loam, and coarse sand about 28 inches thick.
It is underlain by very dark gray finely stratified fine
sandy loam, fine sand, coarse sand, very fine sandy
loam, and silt loam that extends to a depth of 60 inches
or more.

Permeability is moderate in Four Star soils. Avail-
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able water capacity is moderate. Runoff is slow to very
slow, and the hazard of erosion is moderate. A seasonal
high water table is at a depth of 1 to 2 feet. The
effective rooting depth is 60 inches or more.

The Four Star soils are suitable for irrigated
meadow hay and pasture. They are used mainly for
grazing and wildlife habitat.

Representative profile of Four Star loam, in an area
of Holtle-Four Star association, 50 feet south and 20
feet east of the NW. corner of sec. 16, T. 6 N, R. 68 E,,
Mount Diablo baseline and meridian:

A11—0 to 13 inches, finelv stratified very dark gray (10YR
3/1), black (10YR 2/1), very dark brown (10YR
2/2), and very dark grayish-brown (10YR 3/2)
loam, gravelly coarse sandy loam, silty clay loam,
and sandy loam; gray (10YR 5/1), very dark gray
(10YR 3/1), and dark grayish brown (10YR 4/2)
dry; weak, coarse, subangular blocky structure
parting to moderate, fine and medium, subangular
blocky; various strata are hard, very friable, firm,
nonsticky to sticky and nonplastic to plastic; many
very fine, common fine, and few medium roots;
many very fine and fine interstitial pores and few
fine and very fine tubular pores; slightly acid;
abrupt, wavy boundary.

I1A12—13 to 23 inches, black (10YR 2/1) stratified fine
gravelly loam and fine sandy loam that has com-
mon medium and large faint (10YR 3/1) organic
stains, dark gray (10YR 4/1) dry; weak, medium
and coarse, subangular blocky structure; slightly
hard, very friable, slightly sticky and slightly plas-
tic; many very fine, common fine, and few medium
roots; many very fine and fine interstitial and
tubular pores; neutral; clear, wavy boundary.

ITA13—23 to 41 inches, black (10YR 2/1) and very dark
brown (10YR 2/2) finely stratified coarse sandy
loam, fine sandy loam, silt loam, and coarse sand
that has many medium and coarse prominent
yellowish-red (5YR 5/6) and reddish-yellow (7.5YR
6/6), and many fine and medium distinct very dark
brown (7.5YR 2/2) iron mottles; dark gray (10YR
4/1), grayish brown (10YR 5/2), and gray (10YR
5/1) dry; massive or single grained; slightly hard
or loose, very friable, nonsticky and nonplastic;
common very fine and fine roots; many very fine
and fine interstitial pores; slightly acid; clear,
wavy boundary.

IIICg—41 to 60 inches, very dark gray (N 3/0, 5Y 3/1,
and 2.5Y 8/1) finely stratified fine sandy loam, fine
sand, coarse sand, very fine sandy loam, and silt
loam, gray (N 6/0, 5Y 6/1, and 2.5Y 5/1) dry;
massive or single grained; hard or loose, very fri-
able, nonsticky and nonplastic; common very fine
and few fine roots; many very fine and fine inter-
stitial pores and common very fine and fine tubular
pores; neutral.

One to several buried black or very dark gray Al hori-
zons occur frequently. The C horizon is highly stratified
fine sandy loam, coarse sandy loam, clay loam, and coarse
sand. Fine sandy loam and coarse sandy loam textures are
dominant.

The Four Star soils, as mapped in the survey area, are
at a higher elevation than in other areas where this series
occurs. This difference does not affect the use and manage-
ment of these soils.

In the survey area, the soils of the Four Star series have
been mapped only as a part of the Holtle-Four Star asso-
ciation (HR).

Geer Series

The Geer series consists of very deep, moderately
well drained soils that formed in mixed alluvium,
mainly ignimbrite, basalt, limestone, and lacustrine
sediment. These soils are on flood plains and alluvial

fans. Slopes are mostly 0 to 2 percent. The vegetation
is mostly big sagebrush, greasewood, winterfat, Indian
ricegrass, needleandthread, horsebrush, fourwing salt-
bush, shadscale, galleta, and sand dropseed. Elevation
ranges from 4,400 to 6,100 feet. The average annual
precipitation is 8 to 12 inches, and the average annual
air temperature is 46° to 52° F. The frost-free season
is 100 to 130 days.

In a representative profile the surface layer is light
yellowish-brown and light-gray silt loam about 9 inches
thick. It is underlain by pale-brown, very pale brown,
and light-gray, stratified loamy sand, very fine sandy
loam, silt loam, and loam that extends to a depth of
60 inches or more.

Permeability is mostly moderate in the Geer soils.
Available water capacity ranges from low to high de-
pending on salt content. Effective rooting depth is 60
inches or more. In some areas the seasonal high water
table is at a depth of 4 to 5 feet.

The Geer soils are suitable for irrigated crops. They
are used mostly for grazing and wildlife habitat. Some
areas are used for irrigated pasture and hay.

Representative profile of Geer silt loam, under native
vegetation, 100 feet north of the SE. corner of sec. 17,
T. 2 8., R. 68 E., Mount Diablo base line and meridian:

A11—0 to 4 inches, light yellowish-brown (10YR 6/4) silt
loam, yellowish brown (10YR 5/4) moist; moder-
ate, thin, platy structure; soft, very friable, non-
sticky and nonplastic; few fine roots; few fine
tubular pores; strongly effervescent; strongly alka-
line; clear, smooth boundary.

A12—4 to 9 inches, light-gray (10YR 7/2) silt loam, yel-
lowish brown (10YR 5/4) moist; moderate, thick,
platy structure or structureless (massive); soft,
very friable, sticky and slightly plastic; few fine
roots; few fine tubular pores; strongly efferves-
cent; strongly alkaline; slightly saline; clear,
smooth boundary.

C1—9 to 12 inches, light-gray (10YR 7/2) silt loam, (10YR
5/3) moist; massive; slightly hard, friable, sticky
and plastic; few fine and medium roots; few fine
tubular pores; strongly effervescent; moderately
alkaline; slightly saline; abrupt, smooth boundary.

C2—12 to 14 inches, pale-brown (10YR 6/3) loamy sand,
dark yellowish brown moist; massive; soft, very
friable, nonsticky and nonplastic; common fine and
very fine roots; many very fine and fine interstitial
pores; slightly effervescent; moderately alkaline;
abrupt, smooth boundary.

C3—14 to 20 inches, very pale brown (10YR 7/3) stratified
very fine sandy loam and silt loam, yellowish brown
(10YR 5/4) moist; massive; soft, very friable,
nonsticky and slightly sticky, nonplastic and slightly
plastic; few fine roots; few fine tubular pores;
slightly effervescent; moderately alkaline; abrupt,
smooth boundary.

C4—20 to 22 inches, pale-brown (10YR 6/3) loamy sand,
dark yellowish brown (10YR 4/4) moist; massive;
soft, very friable, nonsticky and nonplastic; com-
mon fine and very fine roots; many very fine and
fine interstitial pores; slightly effervescent; mod-
erately alkaline; abrupt, smooth boundary.

C5—22 to 31 inches, light-gray (10YR 7/2) stratified very
fine sandy loam and silt loam, yellowish brown
(10YR 5/4) moist; moderate, thick, platy struc-
ture or structureless (massive); soft, very friable,
nonsticky and nonplastic; common fine roots; few
fine tubular pores; slightly effervescent; strongly
alkaline; abrupt, smooth boundary.

C6—31 to 60 inches, very pale brown (10YR 7/3) and brown
(10YR 5/8) stratified very fine sandy loam, loam,
and silt loam, yellowish brown (10YR 5/4) and
dark yellowish brown (10YR 4/4) moist; massive;
slightly hard, very friable, nonsticky and nonplas-
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tic; few fine and medium roots; few fine tubular
pores and many fine and very fine interstitial
Pores; strongly effervescent; very strongly alka-
ine.

Reaction ranges from moderately alkaline to very strongly
alkaline and is generally lower in cultivated areas. The soils
range from nonsaline affected to strongly saline affected.
The A1l horizon is fine sandy loam and silt loam. This hori-
zon is platy in structure or is massive. The upper part of
the C horizon is very fine sandy loam or silt loam that has
thin strata of loamy sand or loam.

Geer soils mapped in the Meadow Valley Area are slightly
cooler and receive more precipitation than Geer soils mapped
in other areas. These differences do not affect their use and
management.

Geer fine sandy loam, gravel substratum {GE).—This
level to nearly level soil is in small areas on short
alluvial fans in the central and southwestern parts of
the survey area. It has a profile similar to that de-
scribed as representative of the series, but the surface
layer is different in texture and, below a depth of 20
inches, the soil material is 5 to 30 percent gravel. In-
cluded in mapping, and making up about 5 percent of
the mapped acreage, are areas of Heist soils and other
Geer soils.

Runoff is slow, and the hazard of erosion is mod-
erate. The soil is subject to occasional flooding.

This soil is suitable for irrigated crops. It is used as
wildlife habitat and, to a limited extent, for grazing and
production of alfalfa. Irrigated capability unit I1Is-45;
irrigated wildlife suitability group 2-33-1; dryland
wildlife suitability group 3-33; not assigned to a range
site or woodland suitability group.

Geer silt loam (Gf}.—This level to nearly level soil is
in small areas on flood plains and alluvial fans in the
southwestern part of the survey area. It has the profile
described as representative of the series.

Included with this soil in mapping, and making up
about 6 percent of the mapped acreage, are areas of
saline-affected Geer soils and other Geer soils that are
hummocky, have a fine sandy loam surface layer, and
have slopes of as much as 4 percent.

Runoff is slow or medium, and the hazard of erosion
is slight or moderate. The soil is subject to occasional
flooding.

This soil is suitable for irrigated crops. A small
acreage is in grain. It is also used to a limited extent
for grazing and wildlife habitat. Irrigated capability
unit ITe-1; irrigated wildlife suitability group 2-33-I,
dryland wildlife suitability group 3-33; not assigned to
a range site or woodland suitability group.

Geer silt loam, slightly saline (Gg)—This level to
nearly level soil is in small, narrow sections on flood
plains and short alluvial fans in the central and south-
western parts of the survey area. It has a profile similar
to that described as representative of the series, but it
is slightly saline affected.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, are areas of
other Geer soils; a soil similar to the Geer soil that is
10 to 18 inches thick over a Pahranagat-like soil, and
is at the lower end of Panaca Valley near Beaver Dam
road; and a soil similar to the Geer soil that has a finer
textured subsoil.

Runoff is slow or medium, and the hazard of erosion
is slight. The soil is subject to occasional flooding. A

ieafonal high water table rises to a depth of about 4
eet.

This soil is suitable for irrigated crops. It is used
mostly to grow alfalfa and to a limited extent for graz-
ing and wildlife habitat. Irrigated capability unit IIw—
61; irrigated wildlife suitability group 2-33—I; dryland
wildlife suitability group 3-33; not assigned to a range
site or woodland suitability group.

Geer silt loam, strongly saline (Gh).—This level to
nearly level soil is in small, narrow areas on flood plains
in the central and southwestern parts of the survey
area. It has a profile similar to that described as repre-
sentative of the series, but it is strongly saline affected
in areas that are under a cover of native vegetation and
is moderately and strongly saline affected in cultivated
areas.

Included with this soil in mapping are areas of
Pahranagat soils. Also included, in the lower part of
Panaca Valley near Beaver Dam road, is a soil similar
to the Geer soil that has a finer textured subsoil. These
inclusions make up about 10 percent of the mapped
acreage.

Runoff is slow or medium,-and the hazard of erosion
is slight or moderate. The soil is subject to occasional
flooding. A seasonal high water table is at a depth of
4 to 6 feet in fall and early in winter.

This soil is suitable for irrigated crops if excessive
salts are leached out. Continual irrigation helps reduce
salt content. The soil is used to grow alfalfa and to a
limited extent for grazing and wildlife habitat. Dry-
land capability subclass VIIw; range site NV 28-47;
dryland wildlife suitability group 4-24; not assigned
to a woodland suitability group.

Geer silt loam, wet (Gk).—This level to nearly level
soil is in small, narrow spots on flood plains in the
central and southwestern parts of the survey area. It
has a profile similar to that described as representative
of the series, but in sequence from the top it is gray or
grayish-brown silt loam about 4 inches thick that is
nonsaline to moderately saline affected; pale-brown
stratified silt loam and very fine sandy loam about 25
inches thick that is slightly to moderately saline af-
fected ; yellowish-brown or brown silt loam or very fine
sandy loam about 8 inches thick that is weakly ce-
mented with silica; and yellowish-brown or brown
stratified silt loam and very fine sandy loam that ex-
tends to a depth of 60 inches or more. Included in
mapping, and making up about 5 percent of the mapped
acreage, are areas of other Geer soils.

Permeability is moderately slow. Runoff is slow or
medium, and the hazard of erosion is slight. Roots are
slightly restricted by weak cementation in the lower
part of the subsoil. A seasonal high water table is at a
depth of 2 to 5 feet and is at its highest point in fall
and winter. The soil is subject to occasional flooding.

This soil is suitable for irrigated crops if irrigation
water is properly managed. It is used mostly for irri-
gated pasture, grazing, and wildlife habitat. Irrigated
capability unit IITw—60; irrigated wildlife suitability
group 1-14-1; not assigned to a range site or woodland
suitability group.

Geer-Heist association (GM).—This association is in
large and small areas on flood plains and alluvial fans
in the southwestern and central parts of the survey
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area. Slopes are 0 to 8 percent. This association is about
50 percent Geer fine sandy loam, 0 to 2 percent slopes,
and 35 percent Heist gravelly sandy loam, 0 to 8 per-
cent slopes. Included in mapping, and making up about
15 percent of the mapped acreage, are areas of other
Geer and Heist soils.

The nearly level Geer soil is on slightly lower posi-
tions on flood plains. It has a profile similar to that de-
scribed as representative of the Geer series, but the
surface layer is fine sandy loam. Runoff is slow or me-
dium, and the hazard of erosion is slight or moderate.

The nearly level to moderately sloping Heist soil is on
alluvial fans adjacent to terrace side slopes. Runoff is
slow, and the hazard of erosion is moderate.

The soils in this association are suitable for crops,
and a small acreage of the Geer soil is in alfalfa. They
are used for grazing and wildlife habitat. Geer part in
irrigated capability unit ITc-1; dryland capability sub-
class VIc; range site NV 28-44; irrigated wildlife suit-
ability group 2-33-1; dryland wildlife suitability group
3-32, Heist part in irrigated capability unit IIle-25;
dryland capability subclass VIIs; range site NV 28-44;
irrigated wildlife suitability group 2-42-I; dryland
wildlife suitability group 3-42. Neither part assigned
to a woodland suitability group.

Hamtah Series

The Hamtah series consists of deep, well-drained
soils that formed in residuum weathered from rhyo-
dacitic ignimbrite. They are on mountain faces. Slopes
are 30 to 50 percent. The vegetation is big sagebrush,
serviceberry, bitterbrush, some scattered pinon pine
and mountainmahogany, bluebunch wheatgrass, squir-
reltail, and needlegrass. Elevation ranges from 7,200
to 8,500 feet. The average annual precipitation is 16 to
20 inches, and the average annual air temperature is
40° to 43° F. The frost-free season is less than 60 days.

In a representative profile the upper part of the
surface layer is dark grayish-brown very stony clay
loam about 10 inches thick. The next 11 inches is dark
grayish-brown gravelly clay loam. Below this is about
20 inches of brown gravelly clay over pinkish-gray very
gravelly clay. The underlying layer is variegated
brown, strong-brown, and white very gravelly clay
loam that extends to a depth of 60 inches or more.

Permeability is slow in Hamtah soils. Available wa-
ter capacity is moderate. Effective rooting depth is
more than 60 inches.

These soils are used for grazing, wildlife habitat,
and watershed.

Representative profile of Hamtah very stony clay
loam, 30 to 50 percent slopes, in an area of Hamtah-
Tica association, 2,900 feet east and 1,740 feet north
of SW. corner of sec. 17, T. 3 N., R. 71 E., Mount Diablo
baseline and meridian:

A11—0 to 10 inches, dark grayish-brown (10YR 4/2) very
stony clay loam, very dark brown (10YR 2/2)
moist; weak, fine and medium, granular structure;
soft, very friable, sticky and plastic; many very
fine and few fine, medium, and coarse roots; many
very fine interstitial pores; class 2 stoniness;
slightly acid; gradual, smooth boundary.

A12—10 to 21 inches, dark grayish-brown (10YR 4/2)
gravelly clay loam, very dark brown (10YR 2/2)
moist; weak, fine and medium, granular structure;

slightly hard, very friable, sticky and plastic; many
very fine and few fine, medium, and coarse roots;
many very fine interstitial pores and many very
fine and few fine tubular pores; neutral; gradual,
smooth boundary.

B21t—21 to 33 inches, brown (7.5YR 5/2) gravelly clay,
brown (7.5YR 4/2) moist; massive; hard, friable,
sticky and plastic; many very fine and few fine and
medium roots; many very fine interstitial pores and
tubular pores; many moderately thick clay films
in pores and as bridges between sand grains; 30
percent gravel; neutral; gradual, smooth bound-

ary.
B22t—33 to 41 inches, pinkish-gray (7.5YR 6/2) very
gravelly clay, brown (7.5YR 4/2) moist; massive;
hard, friable, very sticky and very plastic; common
very fine roots; many very fine interstitial pores
and tubular pores; many moderately thick clay
films in pores and as bridges between sand grains;
60 percent gravel; neutral; clear, smooth bound-

ary.

B3t—41 to 60 inches, variegated brown (7.5YR 5/4), strong-
brown (7.5YR 5/6), and white (10YR 8/1) very
gravelly clay loam; dark brown (7.5YR 3/3),
brown (7.5YR 5/2), and white (10YR 8/1) moist;
original rock structure visibly parting to moder-
ate, fine and very fine, angular blocky fragments;
hard, firm, sticky and slightly plastic; few very
fine and fine roots; few very fine tubular pores;
many moderately thick clay films along fracture
planes; neutral.

Bedrock is at a depth of 58 to 80 inches. The surface
layer is covered by about 15 percent gravel, 3 percent cob-
bles, and 3 percent stones. Stones, classes 1 and 2, are com-
mon on the surface but are almost absent in the profile. In
areas where mountainmahogany grows, there is a 1- to 2—
inch thick O horizon. The organic-matter content is 2 to 6
percent. The B2t horizon is gravelly or very gravelly clay
or heavy clay loam that is, on an average, 35 to 50 percent
gravel. This horizon is 20 to 80 inches thick. The B3t hori-
zon generally has variegated colors because of differential
weathering of much of the original rock. Structure is visi-
ble, but it parts readily to weak or moderate fine and very
fine angular or subangular blocky fragments.

Hamtah-Tica association {HA).—This association is
in large, broad areas on hills and mountain faces in the
east-central part of the survey area. Slopes are 15 to 50
percent. It is about 50 percent Hamtah very stony clay
loam, 30 to 50 percent slopes; about 25 percent Tica
very stony loam, 15 to 30 percent slopes; and 15 percent
Rock outerop. The Rock outcrop is scattered through-
out areas of both soils. Included in mapping, and mak-
ing up about 10 percent of the mapped acreage, are
areas of Nevtah and Udel soils.

The steep Hamtah soil differs from other soils in the
mapping unit by its position on the mountain faces.
Runoff is medium, and the hazard of erosion is moder-
ate.

The moderately steep Tica soil differs from other
soils in the mapping unit by its position on the lower
hilly slopes. Runoff is medium, and the hazard of
erosion is moderate.

The soils in this association are not suitable for
crops. They are used mainly for grazing and wildlife
habitat, and they are an integral part of the watershed.
Hamtah part in dryland capability subclass VIIs; range
site NV 28-50; dryland wildlife suitability group 3-41;
not assigned to a woodland suitability group. Tica part
in dryland capability subclass VIIs; dryland wildlife
suitability group 324; woodland suitability group 2x1;
not assigned to a range site.

Hamtah-Udel association (HC)—This association is
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in large, broad areas on foothills, side slopes, and moun-
tains in the east-central part of the survey area. Slopes
are 30 to 50 percent. It is about 50 percent Hamtah very
stony clay loam, 30 to 50 percent slopes; 25 percent
Udel very gravelly sandy loam, 30 to 50 percent slopes;
and about 15 percent Rock outcrop. The Rock outcrop
is scattered throughout both soils. Included in mapping,
and making up about 10 percent of the mapped acreage,
are areas of Nevtah and Tica soils.

The steep Hamtah soil differs from other soils in the
mapping unit by its position on the mountain faces, and
it is a deep soil. Runoff is medium, and the hazard of
erosion is moderate.

The steep Udel soil differs from other soils in the
mapping unit by its position of foothill side slopes and
mountains, but the depth to bedrock is dominantly less
than 10 inches. Runoff is rapid, and the hazard of ero-
sion is severe.

The soils in this association are not suitable for
crops. They are used mainly for grazing and wildlife
habitat. Hamtah part in dryland capability subclass
VIIs; range site NV 28-50; dryland wildlife suitability
group 3-41; not assigned to woodland suitability group.
Udel part in dryland capability subclass VIls; dryland
wildlife suitability group 434; woodland suitability
group 2d1; not assigned to a range site. Rock outcrop
part in dryland capability subclass VIIIs; not assigned
to a range site, wildlife suitability group, or woodland
suitability group.

Heist Series

The Heist series consists of deep, well-drained soils
that formed in alluvium derived mainly from reworked
old valley-fill material. They are on bottom lands and
short alluvial fans. Slopes are 0 to 8 percent. The vege-
tation is big sagebrush, rabbitbrush, some fourwing
saltbush, Indian ricegrass, galleta, and a few scattered
Utah juniper. Elevation ranges from 5,000 to 6,100
feet. The average annual precipitation is 8 to 12 inches,
and the average annual temperature is 46° to 49° F.
The frost-free season is 100 to 120 days.

In a representative profile the surface layer is light
brownish-gray gravelly sandy loam and sandy loam
about 4 inches thick. The next layer is light brownish-
gray and very pale brown gravelly sandy loam about 31
inches thick. Below this is very pale brown sandy loam
that extends to a depth of 60 inches or more.

Permeability is moderately rapid in the Heist soils.
Available water capacity is low. Effective rooting depth
is 60 inches or more.

The Heist soils are used for grazing, wildlife habitat,
and irrigated crops.

Representative profile of Heist gravelly sandy loam,
0 to 8 percent slopes, in an area of Patter-Heist associ-
ation, 1,200 feet north and 1,200 feet west of the SE.
corner of sec. 21, T. 2 N,, R. 67 E., Mount Diablo base-
line and meridian:

A11—0 to 2 inches, light brownish-gray (10YR 6/2) grav-
elly sandy loam, dark grayish brown (10YR 4/2)
moist; massive; soft, very friable, nonsticky and
nonplastic; few fine roots; many very fine inter-

stitial pores; 20 percent gravel; violently efferves-
cent; moderately alkaline; abrupt, smooth bound-

ary.
A12—2 to 4 inches, light brownish-gray (10YR 6/2) sandy
loam, brown (10YR 4/3) moist; massive; soft, very

friable, nonsticky and nonplastic; common very fine
roots; many very fine interstitial pores; 15 percent
gravel; violently effervescent; strongly alkaline;
abrupt, smooth boundary.

C1—4 to 24 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, brown (10YR 4/8) moist; massive;
soft, very friable, nonsticky and nonplastic; many
very fine and fine roots; many fine and very fine

interstitial pores; 25 percent gravel; violently
effervescent; strongly alkaline; abrupt, smooth
boundary.

C2—24 to 35 inches, very pale brown (10YR 7/3) gravelly
sandy loam, brown (10YR 5/3) moist; massive;
soft, very friable, nonsticky and nonplastic; few
fine roots; many very fine interstitial pores; 25
percent gravel; violently effervescent; strongly al-
kaline; abrupt, smooth boundary.

C3-—35 to 60 inches, very pale brown (10YR 7/3) sandy
loam, pale brown (10YR 6/3) moist; massive;
slightly hard, very friable, nonsticky and nonplas-
tic; few fine roots; many very fine interstitial
pores; b percent gravel; violently effervescent;
strongly alkaline,

About 20 percent of the surface is covered by gravel. The
textures of the upper 40 inches are somewhat variable, but
they are predominantly sandy loam or fine sandy loam
modified by as much as 50 percent gravel. The gravel con-
tent will average from 5 to 35 percent. Thin strata as much
as 10 inches thick of loam, sandy clay loam, or loamy sand
are present in places. These soils normally are calcareous
throughout but are noncalcareous in the upper 1 to 3 inches
in places. The combined thickness of the A horizons ranges
from 3 to 6 inches.

Heist gravelly sandy loam, O to 8 percent slopes
(HDC).—This soil is in small areas on short alluvial
fans in the central part of the survey area. Included
in mapping and making up about 5 percent of the
mapped acreage are areas of Geer soils and other Heist
soils.

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

This soil is suitable for irrigated crops where irriga-
tion water is available. Where the soil is less sloping,
limited areas are used for home gardens. It is used
mainly for grazing and wildlife habitat. Irrigated capa-
bility unit IITe-25; dryland capability subclass VlIs;
range site NV 28-44. irrigated wildlife suitability
group 2-42-1; dryland suitability group 3-42; not as-
signed to a woodland suitability group.

Heist gravelly sandy loam, sand substratum, 0 to 8
percent slopes (HEC)-—This soil is in small, narrow
areas on short alluvial fans in the central part of the
survey area. It has a profile similar to that described
as representative of the series, but below a depth of
20 to 35 inches the soil material is light brownish-gray
very friable loamy sand that extends to a depth of 60
inches or more. Included in mapping, and making up
about 15 percent of the mapped acreage, are areas of
Geer soils and other Heist soils.

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

This soil is suitable for irrigated crops. In Dry Valley
a limited acreage is being used for the production of
alfalfa. The soil is used mainly for grazing and wildlife
habitat. Irrigated capability unit I11e-25; dryland ca-
pability subclass VIIs; range site NV 28-44; dryland
wildlife suitability group 3—-42, irrigated wildlife suit-
ability group 2-42-I, not assigned to a woodland suit-
ability group.

Holsine Series
The Holsine series consists of deep, well-drained soils
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that formed in alluvium derived mainly from ignim-
brites and limestone that have some influence from
voleanic ash. They are on terrace tops. Slopes are 0 to
8 percent. The vegetation is black sagebrush, Indian
ricegrass, galleta, blue grama, three-awn grass, needle-
andthread, big sagebrush, some scattered Utah juniper
and pinon pine, cliffrose, low rabbitbrush, and Nevada
ephedra. Elevation ranges from 5,800 to 6,600 feet. The
average annual precipitation is 8 to 10 inches, and the
average annual temperature is 42° to 45° F. The frost-
free season is 100 to 110 days.

In a representative profile the surface layer is pale-
brown gravelly sandy loam over pinkish-gray very
gravelly coarse sandy loam about 4 inches thick. The
next layer is white very gravelly coarse sandy loam
that has pockets of pinkish-gray very gravelly coarse
sandy loam about 8 inches thick. Below this is very
pale brown and light-brown very fine sandy loam that
extends to a depth of 60 inches or more.

Permeability is moderate in Holsine soils. Available
water capacity is low. Effective rooting depth is 60
inches or more.

The Holsine soils are used mainly for grazing and
wildlife habitat.

Representative profile of Holsine gravelly sandy
loam, 0 to 8 percent slopes, in an area of Holsine-Usine
association, 960 feet south and 720 feet east of the NW,
corner of sec. 28, T. 3 N., R. 70 E., Mount Diablo base-
line and meridian:

A11—0 to 2 inches, pale-brown (10YR 6/8) gravelly sandy
loam, dark grayish brown (10YR 4/2) moist;
massive; soft, very friable, nonsticky and non-
plastic; few very fine roots; many very fine and
fine interstitial pores and few fine and very fine
vesicular pores; violently effervescent; moderately
alkaline; abrupt, smooth boundary.

A12—2 to 4 inches, pinkish-gray (7.5YR 6/2) very gravelly
coarse sandy loam, dark brown (7.5YR 4/2) moist;
massive; soft, very friable, slightly sticky and
slightly plastic; many very fine and common fine
roots; many very fine and fine interstitial pores;
few thin clay coatings on pebbles; few lime-coated
sand grains; violently effervescent; moderately al-
kaline; abrupt, wavy boundary.

Clca—4 to 12 inches, white (10YR 8/2) with pockets of
pinkish-gray (7.5YR 6/2) very gravelly coarse
sandy loam, pale brown (10YR 6/3) and brown
(7.5YR 4/8) moist; massive; hard, firm, slightly
sticky and slightly plastic; many very fine roots;
many very fine and fine interstitial pores; few fine
clay coatings on gravel in pockets; weakly ce-
mented except for soft, very friable, nonsticky and
nonplastic pockets; violently effervescent; moder-
ately alkaline; abrupt, smooth boundary.

II1C2ca—12 to 19 inches, very pale brown (10YR 7/3) very
fine sandy loam, brown (10YR 4/3) moist; mas-
sive; hard, very friable, slightly sticky and slightly
plastic; few very fine and fine roots; common very
fine interstitial pores and few fine and very fine
tubular pores; clear, irregular boundary with
tongues that extend to a depth of 30 inches in
places; many (80 percent) medium and large white
(10YR 8/2) lime masses and seams resembling root
channels; violently effervescent; strongly alkaline.

II1C8ca—19 to 60 inches, light-brown (7.5YR 6/4) very fine
sandy loam, brown (7.5YR 4/4) moist; massive;
slightly hard, very friable, nonsticky and nonplas-
tic: few very fine and fine roots; common very fine
interstitial pores and few very fine and fine tubular
pores; violently effervescent, many medium distinct
white (10YR 8/2) lime masses and veins; strongly
alkaline.

About 30 percent of the surface is covered by gravel, The

upper 9 to 16 inches of these soils is 60 to 90 percent gravel,
mostly % inch in diameter or smaller. Depth to Cca hori-
zon ranges from 3 to 8 inches. This horizon is 8 to 28 inches
thick. The unconformable lacustrine sediment is dominantly
very fine sandy loam or silt loam but includes thin strata of
fine sandy loam. These strata are modified by as much as 256
percent gravel in places.

Holsine-Usine association (HN)—This association is
in large areas on terrace tops and side slopes in the
north-central part of the survey area. Slopes are 0 to
30 percent. It is about 45 percent Holsine gravelly
sandy loam, 0 to 8 percent slopes; 30 percent Usine
cobbly sandy loam, 8 to 30 percent slopes; and 20 per-
cent Buster loamy sand, 0 to 8 percent slopes, eroded.
Included in mapping, and making up about 5 percent of
the mapped acreage, are areas of Fanu and Poorma
soils and Badland.

The nearly level to moderately sloping Holsine soil
differs from other soils in the mapping unit by its posi-
tion on terrace tops. Runoff is slow or medium, and the
hazard of erosion is slight or moderate.

The strongly sloping to moderately steep Usine soil
differs from other soils in the mapping unit by its po-
sition on the terrace side slopes. It has the profile
described as representative of the series. Runoff is
rapid, and the hazard of erosion is severe.

The nearly level to moderately sloping Buster soil
differs from other soils in the mapping unit by its posi-
tion on the higher terraces. Runoff is low or medium,
and the hazard of erosion is slight or moderate.

The soils in this association are not suitable for
crops. They are used for grazing and wildlife habitat.
Holsine part in dryland capability subclass VIIs; range
site NV 28-41; dryland wildlife suitability group 3-42.
Usine part in dryland capability subclass VIIs; range
site NV 2840 ; dryland wildlife suitability group 3—42.
Buster part in dryland capability subclagss VIIs; dry-
land wildlife suitability group 834 ; woodland suitability
group 20l; not assigned to a range site. Holsine and
Usine soils are not assigned to a woodland suitability
group.

Holtle Series

The Holtle series consists of very deep, well-drained
soilg that formed in alluvium mainly from rhyodacitic
ignimbrite. They are on flood plains and short alluvial
fans. Slopes are 0 to 8 percent. The vegetation is big
sagebrush, Great Basin wildrye, bluestem wheatgrass,
squirreltail, and Indian ricegrass. Elevation ranges
from 5,800 to 7,800 feet. The average annual precipita-
tion is 8 to 12 inches, and the average annual air tem-
perature is 42° to 44° F. The frost-free season is 40 to
80 days.

In a representative profile the surface layer is gray
and grayish-brown loam about 13 inches thick. The next
layer is light brownish-gray loam about 15 inches thick.
Below this is light brownish-gray silt loam that is 50
percent very hard nodules and is about 29 inches thick.
It is underlain by light brownish-gray silt loam that
extends to a depth of 60 inches or more.

Permeability is moderate in the Holtle soils. Avail-
able water capacity is moderate to high. Effective
rooting depth is 60 inches or more,

The Holtle soils are suitable for irrigated crops when
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irrigation water is available. They are used mainly for
grazing and wildlife habitat.

Representative profile of Holtle loam, 0 to 8 percent
slopes, under native vegetation, 100 feet north of the
SE. corner of sec. 36, T. 4 N., R. 69 E., Mount Diablo
baseline and meridian:

A11—0 to 4 inches, gray (10YR 5/1) loam, very dark gray
(10YR 3/1) moist; moderate, very fine, granular
structure; soft, very friable, nonsticky and non-
plastic; many very fine and common fine roots;
common very fine and interstitial pores; neutral;
abrupt, smooth boundary.

A12—4 to 9 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak,
coarse, prismatic structure parting to weak, thin
platy; slightly hard, very friable, nonsticky and
nonplastic; common very fine and fine and few
medium roots; many very fine interstitial pores
and common fine and medium and few coarse tubu-
lar pores; neutral; abrupt, smooth boundary.

A13—9 to 13 inches, grayish-brown (10YR 5/2) loam, dark
brown (10YR 3/3) moist; weak, coarse, prismatic
structure; slightly hard, very friable, nonsticky and
nonplastic; common very fine and fine and few me-
dium roots; many very fine interstitial pores and
common fine and medium tubular pores; neutral;
clear, smooth boundary.

B2—18 to 28 inches, light brownish-gray (10YR 6/2) loam,
very dark grayish brown (10YR 3/2) moist; weak,
coarse, prismatic structure; hard, very friable,
nonsticky and slightly plastic; common very fine
and few fine and medium roots; common very fine
interstitial pores and common fine and medium
tubular pores; many vertical large (%— to 2-inch)
cicada channels and burrows with a few filled;
neutral; gradual, smooth boundary.

Clsica—28 to 57 inches, light brownish-gray (10YR 6/2)
silt loam, very dark grayish brown (10YR 3/2)
moist; massive; slightly hard, friable, slightly
sticky and slightly plastic; common very fine and
few fine and medium roots; common very fine in-
terstitial pores and common fine and medium tubu-
lar pores; 50 percent very hard, firm, brittle
cylindrical, randomly oriented durinodes; strongly
effervescent, moderately alkaline; clear, smooth
boundary.

C2—57 to 60 inches, light brownish-gray (10YR 6/2) silt
loam, dark brown (10YR 3/3) moist; massive;
soft, very friable, slightly sticky and slightly plas-
tic; common very fine and fine roots; common very
fine interstitial pores and many very fine and com-
mon fine tubular pores; several large vertical ci-
cada channels; slightly effervesecent, moderately
alkaline.

The surface layer is covered by a few small pebbles. The
A horizons are 10 to 20 inches thick. The Al horizon is
1 to b percent organic matter. The texture between 10 and
40 inches is loam, very fine sandy loam, or silt loam. Strata
of fine sandy loam or sandy loam that has as much as 20
percent gravel occurs in places. The Csica horizon contains
lime-coated nodules that range from hard to very hard.

Holile loam, O to 8 percent slopes (HOC).—This soil
is in small areas on flood plains and short alluvial fans
in the north-central part of the survey area. This soil
has the profile described as representative of the series.
Included in mapping, and making up about 5 percent of
the mapped acreage, are areas of other Holtle-like soils.
In the vicinity of Eagle Valley Reservoir a soil similar
to the Ursine soil that has 4 to 8 percent slopes is
present.

Runoff is slow, and the hazard of erosion is moderate.
This soil is subject to occasional flooding when situated
on short alluvial fans at the mouth of lateral drainways.

This soil is suitable for irrigated crops. It is used for

grazing and wildlife habitat. Irrigated capability unit
1Ve-60; dryland capability subclass VIc; range site NV
28-44; 1irrigated wildlife suitability group 2-42-1; dry-
land wildlife suitability group 3—-42; not assigned to a
woodland suitability group.

Holtle-Four Star association (HR).—This association
is in small, narrow areas on bottom lands within nar-
row valleys in the northern part of the survey area. It
is about 70 percent Holtle loam, 0 to 8 percent slopes,
and 30 percent Four Star loam, 0 to 4 percent slopes.
Included in mapping, and making up a very small per-
centage of the mapped acreage, are areas of Alluvial
land.

The nearly level to moderately sloping Holtle soil
differs from other soils in the mapping unit by its posi-
tion on the well-drained flood plain and short alluvial
fans. Runoff is slow, and the hazard of erosion is
moderate,

The nearly level to gently sloping Four Star soil
differs from other soils in the mapping unit by its posi-
tion on the lower flood plains that are usually wet. Run-
off is very slow or slow, and the hazard of erosion is
moderate.

The soils in this association are not usually suitable
for irrigated crops because of their small size and posi-
tion. The Four Star soil is suitable for the production
of subirrigated grassland. These soils are used mainly
for grazing and wildlife habitat. Holtle part in irri-
gated capability unit IVe-60; dryland capability sub-
class Vic; irrigated wildlife suitability group 2-42-1;
dryland wildlife suitability group 3-42; not assigned to
a range site or a woodland suitability group. Four Star
part in irrigated capability unit IVw—123; not assigned
to a range site, wildlife suitability group, or woodland
suitability group.

Homestake Series

The Homestake series consists of deep, well-drained
soils that formed in alluvium mainly from rhyodacitic
ignimbrites. They are on terrace tops. Slopes are 2 to 15
percent. The vegetation is pinon pine, Utah juniper,
big sagebrush, bitterbrush, needleandthread, and squir-
reltail. Elevation ranges from 6,800 to 7,500 feet. The
average annual precipitation is 10 to 12 inches, and the
average annual air temperature is 41° to 44° F, The
frost-free season is 100 to 110 days.

In a representative profile the surface layer is
grayish-brown gravelly sandy loam and dark grayish-
brown gravelly light sandy clay loam about 6 inches
thick. The next layer is dark grayish-brown gravelly
clay loam. Below it is dark grayish-brown very gravelly
clay over brown very gravelly heavy clay loam. At a
depth of 20 inches is brownish-gray and light brownish-
gray very cobbly sandy clay loam about 5 inches thick.
It is underlain by very pale brown, weakly cemented
very cobbly and gravelly light sandy clay loam about
16 inches thick. The next layer is very pale brown and
pink weakly cemented very cobbly loamy sand that
extends to a depth of 60 inches.

Permeability is slow in the Homestake soils. Avail-
able water capacity is low. Effective rooting depth is
60 inches or more,

The Homestake soils are not suitable for irrigated
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crops. They are used mainly for grazing, wildlife habi-
tat, and watershed.

Representative profile of Homestake gravelly sandy
loam, 4 to 8 percent slopes, under native vegetation,
2,340 feet south and 2,340 feet east of the NW. corner
of sec. 18, T. 4 N, R. 69 E., Mount Diablo baseline and
meridian:

A11—0 to 2 inches, grayish-brown (10YR 5/2) gravelly
sandy loam, very dark grayish brown (10YR 3/2)
moist; moderate, very fine, granular structure;
soft, very friable, slightly sticky and nonplastic;
few very fine roots; few fine and many very fine
interstitial pores; 45 percent gravel; neutral;
abrupt, smooth boundary.
to 6 inches, dark grayish-brown (10YR 4/2)
gravelly light sandy clay loam, very dark grayish
brown (10YR 3/2) moist; moderate, very fine,
granular structure; soft, very friable, slightly
sticky and plastic; many very fine and few fine,
medium, and coarse roots; few fine and many very
fine interstitial pores; 35 percent gravel; neutral;
clear, smooth boundary.

Blt—6 to 11 inches, dark grayish-brown (10YR 4/2)
gravelly clay loam, dark brown (10YR 3/3) moist;
moderate, very fine, subangular blocky structure;
slightly hard, friable, sticky and plastic; many
very fine and few fine, medium, and coarse roots;
few fine and many very fine interstitial pores and
tubular pores; few moderately thick clay bridges
between sand grains and thin clay films in pores
and on ped faces; 40 percent gravel; neutral;
clear, smooth boundary.

B21t—11 to 15 inches, dark grayish-brown (10YR 4/2) very
gravelly clay, dark yellowish brown (10YR 3/4)
moist; moderate, fine, subangular blocky structure;
hard, friable, very sticky and very plastic; com-
mon very fine and few fine, medium, and coarse
roots; many very fine interstitial pores and tubu-
lar pores; few moderately thick clay bridges be-
tween sand grains and thin continuous clay films
in pores and on ped faces; 50 percent gravel; neu-
tral; clear, smooth boundary.

B22tca—15 to 20 inches, brown (10YR 4/3) very gravelly
heavy clay loam, dark yellowish brown (10YR 3/4)
moist; moderate, medium and fine, subangular
blocky structure; hard, friable, very sticky and
very plastic; common very fine and few fine, me-
dium, and coarse roots; many very fine interstitial
pores and tubular pores; few moderately thick
clay bridges between sand grains and thin continu-
ous clay films in pores and of ped faces; common
medium, pale-brown (10YR 6/3) weathered peb-
bles; 55 percent gravel; strongly effervescent, has
common fine and medium distinct white (10YR 8/2)
lime masses; moderately alkaline; clear, smooth
boundary.

B3tca—20 to 25 inches, brownish-gray (10YR 5/2) and
light brownish-gray (10YR 6/2) very cobbly sandy
clay loam, brown (10YR 5/3) moist; massive, hard,
friable, sticky and plastic; few very fine and fine
roots; many very fine interstitial pores and tubu-
lar pores; few moderately thick clay films as
bridges between sand grains and in pores; many
medium, very pale brown (10YR 7/3) and pale-
brown (10YR 6/3) weathered pebbles; 50 percent
cobbles and 25 percent gravel; violently efferves-
cent, has many medium and large distinct white
(10YR 8/2) lime masses; moderately alkaline;
clear, smooth boundary.

Clsica—25 to 41 inches, very pale brown (10YR 7/3)
weakly cemented very cobbly light sandy clay loam
that has small areas and coatings of pale brown
(10YR 6/3) and white (10YR 8/2), pale brown
(10YR 6/3), brown (10YR 4/3), and light
gray (10YR 7/2) moist; massive; very hard, firm,
slightly sticky and plastic; few medium, very fine,
and fine horizontally oriented roots; many very
fine interstitial pores and few very fine tubular

Al12-2

pores; few horizontally and diagonally discontinu-
ous silica laminae; silica film coating on sand
grains and as bridges between sand grains; 50
percent cobbles and 25 percent gravel; violently
effervescent; strongly alkaline; gradual, smooth
boundary.

C2si—41 to 60 inches, very pale brown (10YR 8/3) and
pink (75YR 7/4) weakly cemented very cobbly
loamy sand; pale brown (10YR 6/3) and light
brown (7.5YR 6/4) moist; common, fine, promi-
nent, black (10YR 2/1) and few medium distinct,
strong-brown (7.5YR 5/8) moist mottles; massive;
very hard, firm, nonsticky and nonplastic; many
very fine interstitial pores and few very fine tubu-
lar pores; common moderately thick pale-brown
(10YR 6/3) silica bridges between sand grains and
as films in pores, yellowish brown (10YR 5/4)
lr?c.iist; strongly effervescent in spots; strongly al-
aline.

About 30 percent of the surface layer is covered by
gravel, some cobbles, and a few stones. The weakly cemented
C horizon is at a depth of 20 to 32 inches. Some stones, up
to class 2 stoniness, are on the surface in places. The com-
bined thickness of the layers in the A horizon is 5 to 10
inches. This horizon is 30 to 50 percent gravel. The B2t
horizon is 35 to 45 percent clay and 50 to 70 percent cobbles
and gravel. The C horizon is weakly cemented with silica
and lime in the upper part. Many very thin silica films
(coatings in pores) cement pebbles and sand grains. Also,
few to common, thin, discontinuous, unoriented silica and
lime cemented laminae are present.

Homestake gravelly sandy loam, 4 to 8 percent slopes
(HSC)—This soil is in large, broad areas on terrace
tops in the northeastern part of the survey area. The
soil has the profile described as representative of the
series. Included in mapping, and making up about 20
percent of the mapped acreage, are areas of Basket
soils on the south-facing sides of terraces and Lize soils
on the north-facing sides of terraces.

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

This soil is not suitable for irrigated crops. It is
used mainly for grazing and wildlife habitat. Dryland
capability subclass VIIs; dryland wildlife suitability
group 324; woodland suitability group 2fl; not as-
signed to a range site.

Homestake very stony sandy loam, 2 to 8 percent
slopes (HTC).—This soil is in small areas on the terrace
tops in the northwestern part of the survey area. It has
a profile similar to that described as representative of
the series, but it has a very stony surface and slopes
approach 8 percent. Included in mapping, and making
up about 10 percent of the mapped acreage, are areas
of Holtle soils and other Homestake soils.

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

This soil is not suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Dryland ca-
pability subclass VIIs; dryland wildlife suitability
group 324; woodland suitability group 2x1; not as-
signed to a range site.

Ttea Series

The Itca series consists of shallow, well-drained soils
that formed in residuum weathered from rhyodacitic
ignimbrite. They are on steep foothills and mountains.
Slopes are 2 to 50 percent. The vegetation is pinon pine,
Utah juniper, big sagebrush, low sagebrush, bitter-
brush, and various grasses. Elevation ranges from
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5,800 to 7,000 feet. The average annual precipitation is
12 to 16 inches, and the average annual air temperature
is 43° to 45° F. The frost-free season is 60 to 80 days.

In a representative profile the surface layer is
grayish-brown stony loam about 2 inches thick. The
next layer is dark grayish-brown gravelly clay loam
about 3 inches thick. It is underlain by brown gravelly
clay about 9 inches thick. Hard ignimbrite bedrock is
at a depth of 14 inches.

Permeability is slow above the bedrock in Itca soils.
Available water capacity is very low. Effective rooting
depth is 10 to 20 inches.

The Itca soils are used mainly for grazing, wildlife
habitat, and watershed.

Representative profile of Itca stony loam, 15 to 30
percent slopes, under native vegetation, 1,000 feet north
of the south quarter corner of sec. 21, T.2 S., R. 70 E.,
Mount Diablo baseline and meridian:

A1—0 to 2 inches, grayish-brown (10YR 5/2) stony loam,
very dark grayish brown (10YR 3/2) moist; weak,
medium, platy structure; soft, very friable, slightly
sticky and slightly plastic; few very fine roots;
common fine and very fine vesicular pores; 40 per-
cent cobbles and stones; neutral; abrupt, smooth
boundary.

B1—2 to 5 inches, dark grayish-brown (10YR 4/2) gravelly
clay loam, very dark grayish brown (10YR 3/2)
moist; weak, medium, prismatic structure; slightly
hard, friable, sticky and plastic; common fine
roots; few tubular pores; 30 percent gravel; neu-
tral; clear, smooth boundary.

B21t—5 to 10 inches, brown (10YR 5/3) gravelly clay,
brown (7.5YR 4/2) moist; weak, medium, pris-
matic structure parting to moderate, medium, sub-
angular blocky; hard, firm, sticky and very plastic;
few fine and many medium and coarse roots; few
fine tubular pores; few thin clay films on ped
faces and in pores; 40 percent gravel; neutral;
abrupt, smooth boundary.

B22t—10 to 14 inches, brown (7.5YR 5/4) gravelly clay,
brown (7.5YR 4/4) moist; moderate, medium,
prismatic structure; hard, firm, sticky and very
plastic; many medium and coarse roots; common
fine tubular pores; common thin clay films on ped
faces and in pores; 40 percent gravel; neutral;
abrupt, irregular boundary.

R—14 inches, bedrock.

Bedrock is at a depth ranging from 10 to 20 inches, The
surface layer is stony and has Class 1, 2, or 3 stoniness.
About 10 percent of the surface is covered by gravel, 40
percent by cobbles, and 1 percent by stones. The Al horizon
is loam or clay loam that is 10 to 50 percent gravel and
cobbles. The B2t horizon is dominantly clay but it is heavy

clay loam in places. It is modified by 35 to 50 percent gravel

and cobbles, which in places range to as much as 85
percent.

Ttca stony clay loam, 2 to 15 percent slopes (IND).—
This soil is'in large, broad areas on foothill faces in the
north-central and south-central parts of the survey
area. It has a profile similar to that described as repre-
sentative of the series, but it has a surface layer of
stony clay loam and is 2 or 3 inches deeper to bedrock.

Included with this soil in mapping, and making up
about 15 percent of the mapped acreage, are areas of
Rock outcrop. Also included are areas of a moderately
deep, gravelly, medium-textured soil and other Itca
soils.

Runoff is medium or rapid, and the hazard of erosion
is slight or moderate.

This soil is not suitable for irrigated crops. It is used
for grazing, wildlife habitat, and watershed. Dryland

capability subclass VIIs; dryland suitability group 324 ;
\\{godland suitability group 2d1; not assigned to a range
site.

Itca-Cedaran association (|O)—This association is in
large areas on foothills and mountains along the east-
ern boundary of the survey area. Slopes are 15 to 50
percent. It is about 45 percent Itca stony loam, 15 to
30 percent slopes; about 25 percent Cedaran stony
loam, 15 to 50 percent slopes; and about 25 percent
Rock outcrop.

Included with this soil in mapping are areas of other
Ttca soils that have very stony loam surfaces and slopes
as much as 50 percent, Aned soils, and Alluvial land.
Also included, in the vicinity of Eagle Valley reservoir,
is a small body of coarse-textured, stony and very grav-
elly alluvial soil. These inclusions make up about 10
percent of the mapped acreage.

The moderately steep Itca soil differs from other soils
in the mapping unit by having a gravelly, very plastic
clay subsoil and by its depth to ignimbrite. Runoff is
medium or rapid, and the hazard of erosion is slight or
moderate,.

The moderately steep to steep Cedaran soil differs
from other soils in the mapping unit by having a grav-
elly clay loam subsoil, and its depth to hard tuff is
about 18 inches. It has a profile similar to that described
as representative of the series, but it has a thicker,
darker stony loam surface layer and a thin sandy loam
layer immediately above the bedrock. Runoff is medium
or rapid, and the hazard of erosion is moderate to
severe.

The Rock outcrop is in large and small areas scat-
tered throughout both soils but generally at higher
elevations.

The soils in this association are used for grazing and
wildlife habitat. They are also an integral part of the
watershed. Itca and Cedaran parts in dryland capability
subclass VIIs; dryland wildlife suitability group 434;
woodland suitability group 2d1; not assigned to a
range site. Rock outcrop part in dryland capability sub-
class VIIIs; not assigned to a range site, wildlife suit-
ability group, or woodland suitability group.

Ttea-Rock outcrop association (IR).—This association
is in medium-sized, narrow areas on mountain faces
along the eastern boundary of the survey area. Slopes
are 15 to 50 percent. It is about 60 percent Itca very
stony loam, 15 to 50 percent slopes, and 25 percent Rock
outerop.

Included with these soils in mapping are areas of
Minu and other Itca soils and Alluvial land. Also in-
cluded, in the vicinity of Eagle Valley Reservoir, are
areas of soils similar to the Usine soils. These inclusions
make up about 15 percent of the mapped acreage.

The moderately steep to steep Itca soil differs from
other soils in the mapping unit by having a very stony
surface, and it is 2 or 3 inches shallower to hard bed-
rock in some places. Some small areas that have steeper
slopes are included. Runoff is medium or rapid, and the
hazard of erosion is slight or moderate.

Areas of Rock outcrop vary in size throughout the
mapping unit.

The Ttca soil is not suitable for crops. It is used
mostly for grazing, wildlife habitat, and watershed.
Itca part in dryland capability subeclass VIIs; dryland
wildlife suitability group 434; woodland suitability
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group 2x1; not assigned to a range site. Rock outcrop
part in dryland capability subclass VIIIs; not assigned
to a range site, wildlife suitability group, or woodland
suitability group.

Jarab Series

The Jarab series consists of well-drained soils that
are shallow to a hardpan. They formed in alluvium de-
rived mainly from quartzite, limestone, and eroding
lacustrine sediment. They are on high terraces or allu-
vial fans adjacent to steep mountain faces. Slopes are
2 to 15 percent. The vegetation is Utah juniper, cl}ff-
rose, black sagebrush, pinon pine, and galleta. Elevation
ranges from 5,600 to 6,200 feet. The average annual
precipitation is 10 to 14 inches, and the average annual
air temperature is 48° to 53° F. The frost-free season
is 100 to 110 days.

In a representative profile the surface layer is brown
cobbly loam about 2 inches thick over brown gravelly
loam about 3 inches thick. The next layer is brown grav-
elly clay loam about 5 inches thick. It contains pan
fragments as much as 3 inches in diameter. This layer
is underlain by white, continuous, indurated hardpan
with thin silica laminae over material that is weakly
and strongly cemented with lime, which alternates with
thin strata of very pale brown, soft, calcareous gravelly
loam. This layer extends to a depth of at least 35 inches.

Permeability is moderately slow above the hardpan
in Jarab soils. Available water capacity is very low.
Effective rooting depth is restricted by the indurated
hardpan at a depth of 10 to 20 inches.

The Jarab soils are used mainly for grazing, wildlife
habitat, and watershed.

Representative profile of Jarab cobbly loam, 2 to 15
percent slopes, under native vegetation, 1,300 feet south
and 600 feet east of the NW. corner of sec. 30, T, 1N,
R. 67 E., Mount Diablo baseline and meridian:

A11—0 to 2 inches, brown (10YR 5/3) cobbly loam, dark
brown (10YR 3/3) moist; weak, thick, platy struc-
ture; soft, very friable, nonsticky and nonplastic;
few very fine roots; common very fine vesicular
pores; 25 percent cobbles; strongly effervescent;
strongly alkaline; abrupt, smooth boundary.

A12--2 to 5 inches, brown (10YR 5/8) gravelly loam, dark
brown (10YR 3/3) moist; massive; soft, very fri-
able, slightly sticky and slightly plastic; common
fine and very fine roots; common fine interstitial
pores and tubular pores; 30 percent gravel;
strongly effervescent; moderately alkaline; abrupt,
smooth boundary.

C1—5 to 10 inches, brown (10YR 5/3) gravelly clay loam,
dark brown (10YR 3/3) moist; weak, fine, sub-
angular blocky structure; slightly hard, very fri-
able, sticky and slightly plastic; common fine and
very fine roots; many fine tubular and interstitial
pores; 45 percent pan fragments that are as much
as 3 inches in diameter; strongly effervescent; mod-
erately alkaline; abrupt, wavy boundary.

C2sicam—10 to 35 inches, white (10YR 8/2), continuous,
indurated, thin (1/32 inch to 1/8 inch) silica lami-
nae, light gray (10YR 7/2) moist; capped and ran-
domly integrated by material weakly and strongly
cemented with lime which alternates with thin
strata of very pale brown (10YR 7/3) soft cal-
careous gravelly loam; cemented by lime material
is white (10YR 8/2) and very pale brown (10YR
8/3) dry and light gray (10YR 7/2 moist) ; mas-
sive; very hard and extremely hard; violently
effervescent; strongly alkaline.

About 15 percent of the surface is covered by gravel, and

25 percent is covered by cobbles. Most areas are cobbly but
some are gravelly. The Al horizon is loam or clay loam
modified by cobbles or gravel. The Cl horizon is loam or
clay loam and is 35 to 50 percent pan fragments and gravel.
The indurated hardpan is at a depth of 10 to 20 inches. It
ranges from mildly alkaline to very strongly alkaline, and
it is strongly effervescent or violently effervescent.

Jarab cobbly loam, 2 to 15 percent slopes (JCD).—
This soil is in a small area on moderately dissected ter-
races in the west-central part of the survey area near
the town of Pioche. Included in mapping, and making
up about 5 percent of the mapped acreage, are areas of
Cath soils and Alluvial land.

Runoff is medium, and the hazard of erosion is slight
or moderate. _

This soil is not suitable for irrigated crops. It is used
for grazing and wildlife habitat. Dryland capability
subclass VIIs; dryland wildlife suitability group 324;
Wgodland suitability group 2d1; not assigned to a range
site.

Kyler Series

The Kyler series consists of very shallow, well-
drained soils that formed in gravelly and cobbly loamy
residuum weathered from limestone. They are on foot-
hills an.d mountains. Slopes are 15 to 50 percent. The
vegetation is black sagebrush, cliffrose, Utah juniper,
pinon pine, needleandthread, and Indian ricegrass. Ele-
vation ranges from 5,200 to 7,200 feet. The average
annual precipitation is 10 to 16 inches, and the average
annual air temperature is 45° to 50° F. The frost-free
season is 80 to 120 days.

In a representative profile the surface layer is pale-
brown very cobbly loam and cobbly loam about 3 inches
thick. The next layer is pinkish-gray gravelly loam
about 4 inches thick. It is underlain by gray limestone
bedrock that is at a depth of 7 inches.

Permeability is moderate above the bedrock in the
Kyler soils. Available water capacity is very low. Effec-
tive rooting depth is 6 to 15 inches.

The Kyler soils are used mainly for grazing, wildlife
habitat, and watershed.

Representative profile of Kyler very cobbly loam, 15
to 30 percent slopes, in an area of Kyler-Rock outcrop
complex, 2,140 feet north of the SE. corner of sec. 36,
T. 1 N., R. 67 E., Mount Diablo baseline and meridian:

A11—0 to 1 inch, pale-brown (10YR 6/3) very cobbly loam,
dark brown (10YR 3/3) moist; massive; soft, very
friable, nonsticky and nonplastic; common very
fine, many fine, and few medium roots; many fine
vesicular pores; 75 percent cobbles and gravel;
violently effervescent; moderately alkaline; ab-
rupt, smooth boundary.

A12—1 to 3 inches, pale-brown (10YR 6/3) gravelly loam,
dayk brown (10YR 3/3) moist; massive; soft, very
friable, nonsticky and nonplastic; common very fine
and many fine and medium roots; many very
fine and fine interstitial pores; 50 percent gravel
and cobbles; violently effervescent; moderately
alk;).line; abrupt, smooth boundary.

C1—38 to 7 inches, pinkish-gray (7.5YR 6/2) gravelly loam,
brown (7.5YR 4/2) moist; massive; soft, very fri-
able, slightly sticky and slightly plastic; common
very fine and many fine and medium roots; many
very fine and fine interstitial pores; 40 percent
gravel and cobbles; violently effervescent, strongly
alkaline; abrupt, smooth boundary.

R—7 to 10 inches, gray (N 6/0) limestone.
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Bedrock is at a depth of 6 to 15 inches. About 20 per-
cent of the surface is covered by gravel, and 30 percent
is covered by cobbles and a few stones. Stoniness includes
Class 1 and 2. Texture is dominantly loam but includes
strata of fine sandy loam and silt loam. On the average the
soil material is 35 to 60 percent cobbles, gravel, and stones
but can range to 70 percent in any one horizon.

Kyler-Rock outcrop complex (KO)—This complex is
in narrow areas on foothills underlain by tilted lime-
stone beds in the west-central part of the survey area.
It is about 55 percent Kyler very cobbly loam, 15 to 30
percent slopes, and 30 percent Rock outecrop. Included
in mapping, and making up about 15 percent of the
mapped acreage, are areas of other Kyler soils and a
soil similar to the Kyler soil.

The Kyler soil differs from other soils in the mapping
unit by occupying the areas between the long, narrow
ridges of tilted limestone beds. It has the profile de-
scribed as representative of the series. Runoff is
medium, and the hazard of erosion is severe.

Rock outcrop forms long, narrow ridges of tilted
beds. It is throughout the mapping area.

This complex is not suitable for irrigated crops. It is
used for grazing, wildlife habitat, and watershed. Dry-
land capability subclass VIIs: Kyler part in range site
NV 28-39; dryland wildlife suitability group 4-43; not
assigned to a woodland suitability group. Rock outcrop
part not assigned to a range site, wildlife suitability
group, or woodland suitability group.

Kyler-Rock outcrop association (KR)—This associa-
tion is in broad, medium-sized areas on the mountain
faces in the west-central part of the survey area. It is
about 85 percent Kyler stony loam, 30 to 50 percent
slopes; 20 percent Kyler very stony loam, moderately
deep variant, 50 to 75 percent slopes; and 25 percent
Rock outerop. Included in mapping, and making up
about 20 percent of the mapped acreage, are areas of
otl.ller Kyler soils and a shallow soil similar to the Kyler
soil.

The steep Kyler soil differs from other soils in the
mapping unit by occupying the higher elevations and is
less than 15 inches deep to bedrock. It has a profile simi-
lar to that described as representative of the series, but
it has a stony surface. Runoff is medium, and the hazard
of erosion is severe.

The very steep Kyler soil differs from other soils in
the mapping unit by being on the north-facing slopes
and is 20 to 40 inches deep to bedrock. It has the profile
described as representative of the Kyler variant. Run-
off is rapid, and the hazard of erosion is moderate or
severe.

Rock outcrop is in large areas commonly at the higher
elevations. It is mostly with Kyler stony loam, 30 to 50
percent slopes.

This association is not suitable for irrigated crops.
It is used mainly for grazing and wildlife habitat. Kyler
stony loam part in dryland capability subclass VIIs;
range site NV 28-52; dryland wildlife suitability group
4-43; not assigned to a woodland suitability group.
Kyler very stony loam, moderately deep variant, part
in dryland capability subclass VIIs; dryland wildlife
suitability group 334 ; woodland suitability group 1x1;
not assigned to a range site. Rock outcrop part in dry-
land capability subclass VIIIs; not assigned to a range
site, wildlife suitability group, or woodland suitability
group.

Kyler Variant

The Kyler variant consists of moderately deep well-
drained soils that formed in residuum or colluvium
derived from limestone and dolomite. Areas are on
mountain faces. Slopes are 50 to 75 percent. These soils
have a northerly aspect and remain snow covered longer
than other Kyler soils. The vegetation is Utah juniper,
pinon pine, big sagebrush, cliffrose, blue grama, snow-
berry, and currant. Elevation ranges from 6,000 to
7,200 feet. The average annual precipitation is 10 to 16
inches, and the average annual air temperature is 45°
to 51° F. The frost-free season is 80 to 100 days.

In a representative profile the surface layer is
grayish-brown and brown very stony and gravelly loam
that has many pan fragments and is about 11 inches
thick. The next layer is very pale brown very gravelly
loam weakly cemented with lime. It contains many pan
fragments and is about 11 inches thick. It is underlain
by stratified very pale brown and light brownish-gray
gravelly and very gravelly heavy loam that extends to
hard bedrock at a depth of 43 inches.

Permeability is moderate. Available water capacity
is low. Effective rooting depth is 25 to 45 inches.

The Kyler variant is used mainly for grazing, wild-
life habitat, and watershed.

Representative profile of Kyler very stony loam, mod-
erately deep variant, 50 to 75 percent slopes, in an area
of Kyler-Rock outcrop association, 100 feet east of the
apparent north quarter corner of sec. 21, T. 1 N., R. 67
E., Mount Diablo baseline and meridian:

A11—0 to 6 inches, grayish-brown (10YR 5/2) very stony
loam, dark brown (10YR 8/3) moist; weak, medi-
um, crumb structure; soft, very friable, nonsticky
and nonplastic; many fine and very fine roots;
many fine interstitial pores and common fine tubu-
lar pores; 20 percent gravel and 10 percent cob-
bles; violently effervescent; moderately alkaline;
abrupt, smooth boundary.

Al12—6 to 11 inches, brown (7.5YR 5/2) gravelly loam,
dark brown (7.5YR 3/2) moist; massive; soft, very
friable, nonsticky and slightly plastic; many fine,
medium, and coarse roots; common fine and very
fine interstitial pores and common fine tubular
pores; 40 percent gravel; violently effervescent;
strongly alkaline; clear, smooth boundary.

Clca—11 to 22 inches, very pale brown (10YR 7/3) very
gravelly loam weakly cemented by lime, brown
(10YR 5/3) moist; massive; hard, firm, slightly
sticky and slightly plastic; many fine, medium, and
coarse roots; common fine interstitial pores and
tubular pores; 60 percent gravel, mostly pan frag-
ments, and 5 percent cobbles; gravel and cobbles
are lime coated; violently effervescent; strongly al-
kaline; clear, wavy boundary.

C2ca—22 to 34 inches, very pale brown (10YR 8/3) and
pale-brown (10YR 6/3) very gravelly heavy loam,
light yellowish brown (10YR 6/4) and dark yel-
lowish brown (10YR 4/4) moist; massive; hard,
friable, slightly sticky and slightly plastic; many
very fine and fine, common medium, and few coarse
roots; common fine interstitial pores and tubular
pores; 60 percent gravel; violently effervescent;
strongly alkaline; clear, irregular boundary.

C2—34 to 43 inches, light brownish-gray (10YR 6/2) very
gravelly heavy loam, brown (10YR 4/3) moist;
massive; hard, friable, slightly sticky and slightly
plastic; common fine and very fine roots; common
fine interstitial pores and tubular pores; 60 per-
cent angular gravel; strongly effervescent; strongly
alkaline; abrupt, irregular boundary.

R—43 inches, bedrock.
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A thin horizon of partly decomposed leaves and needles
generally is under the trees and browse. The bedrock is at
a depth ranging from 25 to 45 inches. About 20 percent of
the surface is covered by gravel, 10 percent is covered by
cobbles, and 4 percent is covered by stones. Surface stoni-
ness is Class 2-4.

The Kyler variant occurs only in Kyler-Rock outcrop as-
sociation (KR). Runoff is rapid, and the hazard of erosion
is severe.

Lien Series

The Lien series consists of well-drained soils that are
very shallow to hardpan and formed in alluvium derived
from ignimbrites. They are on alluvial fans and terrace
tops. Slopes are 2 to 4 percent. The vegetation is Utah
juniper, pinon pine, black sagebrush, and miscellaneous
grasses. Elevation ranges from 6,000 to 7,100 feet. The
average annual precipitation is 8 to 10 inches, and
the average annual air temperature is 41° to 45° F.
The frost-free season is 100 to 110 days.

In a representative profile the surface layer is light
brownish-gray gravelly fine sandy loam about 3 inches
thick. The next layer is pale-brown very gravelly fine
sandy loam about 5 inches thick. It is underlain by a 16-
inch white duripan cemented with silica and lime. The
underlying layer is light yellowish-brown loamy fine
sand that extends to a depth of 60 inches or more.

Permeability is moderately rapid above the very
slowly permeable hardpan in the Lien soils. Available
water capacity is very low. Effective rooting depth is 6
to 12 inches.

The Lien soils are used mainly for grazing, wildlife
habitat, and watershed.

Representative profile of Lien gravelly fine sandy
loam, 2 to 4 percent slopes, under native vegetation, at
the approximate NE. corner of sec. 19, T.6 N, R. 68 E.,
Mount Diablo baseline and meridian:

A1—0 to 3 inches, light brownish-gray (10YR 6/2) gravelly
fine sandy loam, dark grayish brown (10YR 4/2)
moist; massive; slightly hard, very friable, non-
sticky and nonplastic; few roots; many fine and
few medium vesicular pores; 40 percent gravel,
mostly old pan fragments; violently effervescent;
moderately alkaline; abrupt, wavy boundary.

C1—3 to 8 inches, pale-brown (10YR 6/3) very gravelly fine
sandy loam, brown (10YR 4/3) moist; massive;
soft, very friable, nonsticky and nonplastic; many
fine, medium, and coarse horizontal roots; many
very fine and fine and few medium interstitial
pores; 60 percent gravel, %— to 3 -inch thick pan
fragments; violently effervescent; moderately al-
kaline; abrupt, wavy boundary.

C2sicam—8 to 24 inches, white (10YR 8/2) indurated duri-
pan, light gray (10YR 7/2) moist; massive, ap-
pearing as layers of thick plates; extremely hard
and extremely firm; very fine roots matted along
fracture planes and between plates; very few very
fine interstitial pores; acid insoluble, laminar, 1/32-
inch-thick brown silica coatings on upper plate sur-
faces and in pores and root channels; violently
effervescent; moderately alkaline; abrupt, smooth
boundary.

C3si—24 to 60 inches, light yellowish-brown (10YR 6/4)
loamy fine sand weakly cemented by silica and
lime, dark yellowish brown (10YR 4/4) moist;
massive; very hard, firm and brittle; very few
very fine roots; many very fine tubular pores that
are partly filled by very pale brown (10YR 7/3)
silica and lime coatings; has few fine and medium
distinet white (10YR 8/2) lime veins; violently
effervescent; strongly alkaline.

About 40 percent of the surface is covered by gravel. The

indurated hardpan is at a depth ranging from 6 to 12
inches. The Al and C1 horizons have weak, medium or fine,
subangular blocky structure, or are massive. Textures are
fine sandy loam, sandy loam, or loam modified by 50 to 70
percent angular gravel and cobbles. The duripan is massive,
but it has a thick, platy appearance. Thin strongly silica-
and lime-cemented laminae and coatings make up 20 to 40
percent of the C2sicam horizon.

Lien gravelly fine sandy loam, 2 to 4 percent slopes
(LAB).—This soil is in a small area on alluvial fans and
terrace tops in the northeastern part of the survey area.
Included in mapping, and making up about 5 percent
of the mapped acreage, are areas of other soils similar
to the Lien soils and some alluvium in the drainage-
ways.

Runoff is slow or medium, and the hazard of erosion
is slight.

This soil is not suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Dryland capa-
bility subclass VIIs; dryland wildlife suitability group
434 ; woodland suitability group 2d1; not assigned to a
range site.

Linco Series

The Linco series consists of deep, well-drained soils
that formed in alluvium derived mainly from reworked
old lacustrine sediment. They are on terrace side slopes.
Slopes are 4 to 30 percent. The vegetation is black sage-
brush, big sagebrush, scattered rabbitbrush, Nevada
ephedra, Utah juniper, Indian ricegrass, needleand-
thread, and galleta. Elevation ranges from 4,800 to
6,100 feet. The average annual precipitation is 8 to 10
inches, and the average annual air temperature is 46°
to 51° F. The frost-free season is 100 to 130 days.

In a representative profile the surface layer is light
brownish-gray gravelly sandy loam about 3 inches thick.
The next layer is pinkish-gray gravelly loam over
pinkish-gray, slightly brittle gravelly fine sandy loam
about 22 inches thick. It is underlain by pinkish-gray
gravelly fine sandy loam that is about 35 percent gravel.
This layer has thin, gravel-free strata of sandy loam
and loamy sand. It extends to a depth of 60 inches or
more.

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

The Linco soils are used mainly for grazing and wild-
life habitat.

Representative profile of Linco gravelly sandy loam,
4 to 15 percent slopes, under native vegetation, 2,640
feet east and 1,300 feet north of the south corner of
sec. 32, T. 2 8., R. 69 E., Mount Diablo baseline and
meridian:

A1—0 to 3 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, brown (10YR 4/3) moist; massive;
soft, very friable, nonsticky and nonplastic; many
very fine and fine roots; many very fine and fine
interstitial pores; slightly effervescent; moderately
alkaline; abrupt, smooth boundary.

C1—3 to 8 inches, pinkish-gray (7.5YR 7/2) gravelly loam,
brown (7.5YR 5/4) moist; massive; soft, very fri-
able, nonsticky and nonplastic; common fine roots;
many very fine and fine interstitial pores; strongly
effervescent; moderately alkaline; abrupt, irregu-
lar boundary.

C2sica—8 to 25 inches, pinkish-gray (7.5YR 7/2) gravelly
fine sandy loam, brown (7.5YR 5/4) moist; mas-
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sive; hard, firm and slightly brittle; few medium
roots; many very fine and fine interstitial pores;
weakly cemented; violently effervescent; strongly
alkaline; abrupt, irregular boundary.

C3—25 to 60 inches, pinkish-gray (7.5YR 7/2) gravelly fine
sandy loam, brown (7.5YR 5/4) moist; massive;
soft, very friable, nonsticky and nonplastic; few
medium roots; many fine interstitial pores; 30 per-
cent gravel; few thin (% inch to % inch thick)
strata of gravel-free sandy loam and loamy sand;
violently effervescent; strongly alkaline and very
strongly alkaline.

About 30 percent of the surface is covered by gravel and
a few cobbles. The brittle, weakly cemented with silica and
lime horizon is at a depth of 4 to 8 inches. The A horizon
is 2 to 5 inches thick. Very gravelly strata occur at ran-
dom, but the average gravel content above 40 inches is 20
to 35 percent. These soils are coarsely stratified by loam,
sandy loam, fine sandy loam, loamy sand, loamy fine sand,
or clay loam. Any one horizon can have two or more tex-
tures. Any or all strata are modified by gravel, and the
average clay content is less than 18 percent.

Linco-Acana association (LC).—This association is in
narrow areas along the perimeter of large, broad ter-
races; on the tops of terrace remnants; and on some
sides of terraces. It is in the central part of the survey
area. The association is about 45 percent Linco gravelly
sandy loam, 15 to 30 percent slopes, and 35 percent
Acang gravelly sandy loam, 2 to 8 percent slopes. In-
cluded 1n mapping, and making up about 20 percent of
the mapped acreage, are areas of other Linco soils,
Badland, and alluvium.

The moderately steep Linco soil differs from other
soils in the mapping unit by its position on the sides of
terrace. Runoff is rapid, and the hazard of erosion is
severe,

The gently sloping to moderately sloping Acana soil
differs from other soils in the mapping unit by its posi-
tion on the terrace tops. It has the profile described as
representative of the series. Runoff is medium, and the
hazard of erosicn is moderate.

This association is not suitable for irrigated crops. It
is used mainly for grazing and wildlife habitat. Linco
part in dryland capability subclass VIle; range site
NV 28-40; dryland wildlife suitability group 3-42.
Acana part in dryland capability subclass VIIs; range
site NV 28-41; dryland wildlife suitability group 3-42.
Neither part assigned to a woodland suitability group.

Linco-Badland association (LD)—This association is
in both broad and narrow areas on eroded fingerlike
ends of terraces in the west-central part of the survey
area. It is about 45 percent Linco gravelly sandy loam,
4 to 15 percent slopes; 20 percent Linco gravelly sandy
loam, 15 to 30 percent slopes; and 20 percent Badland.
Included in mapping, and making up about 15 percent
of the mapped acreage, are areas of Acana and Cath
soils and some alluvium.

The moderately sloping to strongly sloping Linco soil
differs from other soils in the mapping unit by its
gentler slopes. It has the profile described as representa-
tive of the series. Runoff is medium, and the hazard of
erosion is moderate.

The moderately steep Linco soil differs from other
soils in the mapping unit by its steeper slopes. It has a
profile similar to that described as representative of the
series, but the soil is more sloping. Runoff is rapid, and
the hazard of erosion is severe.

Badland is on the severely eroded sides of terraces.

Runoff is rapid, and the hazard of erosion is very
severe,

This association is not suitable for irrigated crops. It
is used mainly for grazing and wildlife habitat. Bad-
land is used only for esthetic purposes. Linco gravelly
sandy loam, 4 to 15 percent slopes, part in dryland ca-
pability subclass V1ls; range site NV 28-40; dryland
wildlife suitability group 3-42. Linco gravelly sandy
loam, 15 to 30 percent slopes, part in dryland capability
subcelass VIle; range site NV 28-40; dryland wildlife
suitability group 3—42. Badland part in dryland capa-
bility subeclass VIIIe; not assigned to a range site, wild-
life suitability group, or woodland suitability group.
Neither Linco part assigned to a woodland suitability
group.

Lize Series

The Lize series consists of deep, well-drained soils
that formed in alluvium derived mainly from ignim-
brites. They are on sides of terraces. Slopes are 15 to 50
percent. The vegetation is pinon pine, Utah juniper, big
sagebrush, bitterbrush, and needleandthread. Elevation
ranges from 6,300 to 7,200 feet. The average annual
precipitation is 12 to 14 inches, and the average annual
air temperature is 40° to 45° F. The frost-free season is
100 to 110 days.

In a representative profile the surface layer is about
7 inches of grayish-brown stony fine sandy loam over
dark grayish-brown slightly hard gravelly loam. The
next layer is dark grayish-brown and grayish-brown
hard gravelly clay loam about 28 inches thick. It is
underlain by light brownish-gray, calcareous, slightly
hard gravelly sandy loam that extends to a depth of 60
inches or more.

Permeability is moderately slow in the Lize soils.
Available water capacity is low to moderate. Effective
rooting depth is more than 60 inches.

The Lize soils are used mainly for grazing, wildlife
habitat, and watershed.

Representative profile of Lize stony fine sandy loam,
15 to 30 percent slopes, in an area of Lize association,
500 feet east of the SW. corner of sec. 4, T. 4 N., R. 69
E., Mount Diablo baseline and meridian:

A11—0 to 2 inches, grayish-brown (10YR 5/2) stony fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; massive; soft, very friable, nonsticky and
nonplastic; very few very fine roots; common very
fine interstitial pores and few very fine and fine
tubular pores; 35 percent gravel, stones, and cob-
bles; neutral; abrupt, smooth boundary.

to 7 inches, dark grayish-brown (10YR 4/2)

gravelly loam, very dark brown (10YR 2/2) moist;

massive; slightly hard, friable, slightly sticky and
slightly plastic; common very fine, fine, medium,
and coarse roots; many very fine and fine inter-

stitial pores and common fine tubular pores; 25

percent gravel; many thin colloidal coats on sand

grains and few clean sand grains; neutral; clear,
smooth boundary.

B2t—7 to 27 inches, dark grayish-brown (10YR 4/2)
gravelly clay loam, very dark brown (10YR 2/2)
moist; moderate, medium and coarse, subangular
blocky structure; hard, friable, sticky and plastic;
common very fine and fine and few medium roots;
many very fine and fine interstitial pores and few
very fine and fine tubular pores; 25 percent gravel;
common thin clay films on ped faces and in pores;
neutral; gradual, wavy boundary.

Al12—2
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B3t—27 to 35 inches, grayish-brown (10YR 5/2) gravelly
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate, medium and coarse, subangular
blocky structure; hard, friable, sticky and plastic;
common very fine and few fine and medium roots;
many very fine and fine interstitial pores and few
very fine and fine tubular pores; 30 percent gravel;
many thin clay films in pores and few thin clay
films on ped faces; neutral; clear, wavy boundary.

Cca—35 to 60 inches, light brownish-gray (10YR 6/2)
gravelly sandy loam, dark grayish brown (10YR
4/2) moist; massive; slightly hard, very friable,
slightly sticky and slightly plastic; common very
fine and few fine and medium roots; many very
fine and fine interstitial pores and few very fine
and fine tubular pores; 45 percent gravel; few,
fine, distinct, white (10YR 8/2) lime coatings on
gravel; slightly effervescent; moderately alkaline.

About 35 percent of the surface is covered by gravel, a
few cobbles, and stones. Surface layer stoniness is Class
1 and 2. The A and B horizons combined are 28 to 40
inches thick. The Al horizons have a combined thickness
ranging from 6 to 18 inches. These horizons are mainly
gravelly fine sandy loam, but some areas are gravelly loam
or gravelly sandy loam. The B2t horizon is mainly gravelly
clay loam but ranges to gravelly sandy clay loam or gravelly
heavy loam. The average clay content of this horizon ranges
from 125 to 35 percent, and the horizon is 20 to 35 percent
gravel.

Lize association (LE)—This association is in long,
narrow areas on the lower parts of terraces in the
vicinity of Camp Valley. It is about 60 percent Lize
stony fine sandy loam, 15 to 30 percent slopes, and 30
percent Lize stony fine sandy loam, 30 to 50 percent
slopes. Included in mapping, and making up about 10
percent of the mapped acreage, are areas of Badland.

The moderately steep Lize soil does not slope as much
as other soils in the mapping unit. It has the profile
described as representative of the series. Runoff is
medium, and the hazard of erosion is moderate.

The steep Lize soil differs from other soils in the
mapping unit by having steeper slopes. It has a profile
similar to that of the soil described as representative of
the series, but it slopes more than that soil. Runoff is
medium or rapid, and the hazard of erosion is moderate
or severe.

This association is not suitable for irrigated crops.
It is used mainly for grazing and wildlife habitat. Dry-
land capability subeclass VIIs; dryland wildlife suit-
ability group 324 ; woodland suitability group 1x1. Not
assigned to a range site.

Lize-Tica association (LT)—This association is in
large, broad areas on high terraces and mountain faces
in the northern part of the survey area. It is about 50
percent Lize stony fine sandy loam, 15 to 30 percent
slopes, and 45 percent Tica very stony loam, 15 to 30
percent slopes. Included in mapping, and making up
about 5 percent of the mapped acreage, are areas of
other Lize and Tica soils and some alluvial soil material.

The moderately steep Lize soil differs from other
soilg in the mapping unit by its position on the terraces
at slightly lower elevation. It has the profile described
as representative of the series. Runoff is medium, and
the hazard of erosion is moderate.

The moderately steep Tica soil differs from other
soils in the mapping unit by its position on the mountain
slopes and its shallow depth that is less than 20 inches
to bedrock. Runoff is medium or rapid, and the hazard
of erosion is moderate.

This association is not suitable for irrigated crops.
It is used mainly for grazing and wildlife habitat. Lize
and Tica parts in dryland capability subclass VIIs;
wildlife suitability group 324. Lize part in woodland
suitability group 1x1; Tica part in woodland suitability
group 2x1. Neither part assigned to a range site.

Met Series

The Met series consists of well-drained soils that are
moderately deep to a hardpan. The soils formed in allu-
vium derived mainly from limestone and reworked old
lacustrine sediment. They are on alluvial fans and ter-
races. Slopes are 0 to 4 percent. The vegetation is shad-
scale, spiny hopsage, winterfat, horsebrush, galleta,
Indian ricegrass, and sand dropseed. Elevation ranges
from 4,800 to 5,800 feet. The average annual precipita-
tion is 8 to 10 inches, and the average annual air tem-
perature is 49° to 53° F. The frost-free season is 100
to 130 days.

In a representative profile the surface layer is light-
gray and pale-brown very fine sandy loam about 4
inches thick. Below this is pale-brown to white very fine
sandy loam, loam, and gravelly fine sandy loam about
33 inches thick. These layers are underlain by a white
to light-gray, strongly cemented hardpan that has thin
discontinuous silica and lime laminae. These laminae,
in turn, contain continuous, thin, hard silica laminae
that have strata strongly cemented by silica and lime.
Below this material is light-gray gravelly loamy fine
sand that extends to a depth of 65 inches or more.

Permeability is slow above the the very slowly perme-
able hardpan in the Met soils. Available water capacity
is low. Effective rooting depth is 28 to 40 inches.

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

Representative profile of Met very fine sandy loam,
0 to 4 percent slopes, in an area of Met-Ursine associa-
tion; 100 feet east of the SW corner of sec. 3, T. 2 S,
R. 67 E., Mount Diablo baseline and meridian:

A11—0 to 2 inches, light-gray (10YR 7/2) very fine sandy
loam, yellowish brown (10YR 5/4) moist; moder-
ate, thin, platy structure; slightly hard, friable,
nonsticky and nonplastic; few fine and very fine
roots; many fine and very fine vesicular pores;
violently effervescent; strongly alkaline; abrupt,
smooth boundary.

A12—2 to 4 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark yellowish brown (10YR 4/4) moist;
moderate, very fine, granular structure; slightly
hard, very friable, nonsticky and nonplastic; many
fine and very fine roots; many fine and very fine
interstitial pores; violently effervescent; strongly
alkaline; abrupt, smooth boundary.

C1—4 to 13 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark yellowish-brown (10YR 5/4) moist;
massive; slightly hard, very friable, nonsticky and
nonplastic; many fine and very fine and few me-
dium roots; many fine and very fine tubular pores
and many very fine interstitial pores; violently
effervescent; strongly alkaline; clear, smooth
boundary.

C2sica——18 to 24 inches, pale-brown (10YR 6/3) loam, yel-
lowish brown (10YR 5/4) moist; massive; very
hard, firm, brittle, slightly sticky and slightly
plastic; few fine and many very fine roots; few
fine tubular pores and common very fine interstitial
pores; few vertical cracks contain white (10YR
8/1) silica and lime coats; light gray (10YR 7/2)
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moist; violently effervescent; very strongly alka-
line; clear, wavy boundary.

C3sica—24 to 31 inches, light-gray (10YR 7/2) loam, pale
brown (10YR 6/3) moist; massive, very hard, firm,
brittle, nonsticky and nonplastic; weakly cemented;
few fine and very fine roots; few fine and very fine
tubular pores and few very fine interstitial pores;
many very thin, discontinuous, white (10YR 8/2)
silica and lime laminae along vertical cracks and
at the lower boundary; violently effervescent; com-
mon, medium, faint, white (10YR 8/2) lime segre-
gations; very strongly alkaline; abrupt, wavy
boundary.

I1C4sica—31 to 37 inches, white (10YR 8/2) gravelly fine
sandy loam, pale brown (10YR 6/3) moist; mas-
sive; slightly hard, friable, nonsticky and non-
plastic; few very fine roots; few fine and many very
fine interstitial pores; pebbles are thickly silica and
lime coated; violently effervescent; very strongly
alkaline; abrupt, wavy boundary.

IIC5sicam—37 to 51 inches, white (10YR 8/1) strongly
silica- and lime-cemented duripan that has few thin
(% to % inch thick), discontinuous, horizontal and
diagonal silica and lime laminae, light gray (10YR
7/2) moist; massive; extremely hard, extremely
firm; few very fine interstitial pores; violently
effervescent; strongly alkaline; abrupt, smooth
boundary.

IIIC6sicam—51 to 60 inches, light-gray (10YR 7/2), con-
tinuous, thin silica-indurated laminae stratified
with white (10YR 8/2), strongly silica and lime-
cemented strata, yellowish brown (10YR 5/5) and
pale brown (10YR 6/3) moist; massive; appearing
as thick plates; extremely hard, extremely firm, few
fine interstitial pores in strongly cemented part;
slightly effervescent in indurated laminae but vio-
lently effervescent between laminae; moderately
alkaline; clear, smooth boundary.

IIIC7—60 to 69 inches, light-gray (10YR 7/2) gravelly
loamy fine sand, yellowish brown (10YR 5/5)
moist; massive; hard, firm, nonsticky and nonplas-
tic; common very fine tubular and interstitial
pores; pebbles thinly lime coated on underside only;
violently effervescent; strongly alkaline.

Five percent of the surface is covered by gravel. The
strongly cemented indurated hardpan is at a depth of 28 to
40 inches. The A1l horizons have a combined thickness rang-
ing from 1 to 6 inches. The horizons above the hardpan are
stratified very fine sandy loam, loam, and fine sandy loam.
They are as much as 65 percent gravel in some strata. Av-
erage gravel content ranges from 15 to 35 percent. The
strongly cemented hardpan contains discontinuous silica
and lime laminae that range in thickness from 1 to § milli-
meters.

Met-Ursine association {MU)—This association is in
large areas on old alluvial terraces in the west-central
part of the survey area. It is about 50 percent Met very
fine sandy loam, 0 to 4 percent slopes, and 35 percent
Ursine gravelly loam, 2 to 15 percent slopes. Included
in mapping, and making up about 15 percent of the
mapped acreage, are areas of Linco and Met soils, some
alluvial soil material, and Badland.

Runoff on the Met soils is slow, and the hazard of
erosion is slight. Runoff on the Ursine soils is medium,
and the hazard of erosion is moderate.

This association is not suitable for irrigated ecrops.
The soils of this association are used mainly for grazing
and wildlife habitat. Met part in dryland capability
subclass VIIs; range site NV 28-38; irrigated wild-
life suitability group 3-43-1; dryland wildlife suita-
bility group 4-43. Ursine part in dryland capability
subclass VIIs; range site NV 28-40; dryland wildlife
suitability group 4-43. Neither part assigned to a wood-
land suitability group.

Minu Series

The Minu series consists of well-drained soils that
are shallow to a hardpan. These soils formed in alluvium
derived mainly from ignimbrite. They are on terrace
tops. Slopes are 0 to 8 percent. The terraces in some
areas are moderately dissected and in other areas are
broad with minimum dissection. The vegetation is Utah
juniper, pinon pine, cliffrose, big sagebrush, black sage-
brush, and miscellaneous grasses. Elevation ranges
from 6,000 to 6,500 feet. The average annual precipita-
tion is 8 to 10 inches, and the average annual air tem-
perature is 42° to 45° F. The frost-free season is 100 to
110 days.

In a representative profile the surface layer is light
brownish-gray stony sandy loam about 3 inches thick.
The next layer is brown and very pale-brown gravelly
clay loam about 10 inches thick. It is underlain by a
very pale brown, strongly cemented gravelly hardpan
about 9 inches thick. The next layer is pale-brown very
gravelly loamy sand that extends to a depth of 60
inches or more.

Permeability is moderately slow above the very slow-
ly permeable hardpan in the Minu soils. Available
water capacity is very low to low. Effective rooting
depth is 12 to 18 inches.

The Minu soils are used mainly for grazing and wild-
life habitat.

Representative profile of Minu stony sandy loam, 0
to 8 percent slopes, under native vegetation, 1,320 feet
north and 660 feet west of the SE. corner of sec. 11, T.
1 N., R. 69 E., Mount Diablo baseline and meridian:

Al1—0 to 3 inches, light brownish-gray (10YR 6/2) stony
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak, thick, platy structure; soft, very fri-
able, slightly sticky and slightly plastic; many very
fine and fine roots; many very fine and fine inter-
stitial pores and common fine vesicular pores; 40
percent gravel; neutral; abrupt, smooth boundary.

B1t—3 to 5 inches, brown (7.5YR 4/2) gravelly light clay
loam, dark brown (7.5YR 3/2) moist; moderate
fine and very fine subangular blocky structure; soft,
very friable, sticky and plastic; many very fine
and fine and few coarse roots; many very fine and
fine interstitial pores and tubular pores; 256 per-
cent gravel; few thin clay films on ped faces and
in pores; neutral; abrupt, smooth boundary.

B2t—5 to 9 inches, brown (7.5YR 5/4) gravelly clay loam,
brown (7.5YR 4/4) moist; moderate, medium, sub-
angular blocky structure; slightly hard, friable,
sticky and plastic; many fine and medium roots;
many very fine and fine interstitial pores and com-
mon very fine and fine tubular pores; 30 percent
gravel; continuous thin clay films on ped faces and
in pores; mildly alkaline; clear, wavy boundary.

B3tca—9 to 13 inches, very pale brown (10YR 7/3) gravelly
light clay loam, brown (10YR 5/3) moist; pockets
of brown (75YR 5/4 and 4/4) moist; weak, very
fine and fine, subangular blocky structure; slightly
hard, very friable, sticky and plastic; many fine
and medium roots; many very fine and fine inter-
stitial pores; common thin clay films on ped faces
and in pores; 40 percent gravel; common I4- to
14-inch soft lime concretions; violently efferves-
cent; moderately alkaline; abrupt, wavy boundary.

Clsicam—13 to 22 inches, very pale brown (10YR 8/3),
strongly cemented gravelly duripan that has pock-
ets of pale-brown (10YR 6/3) sandy loam, pale
brown (10YR 6/3) and brown (10YR 4/3) moist;
massive; matrix is extremely firm and pockets are
very hard and hard, firm, nonsticky and nonplastic;
common very fine and fine roots in fracture planes;
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common very fine interstitial pores and few very
fine tubular pores; several, almost continuous, in-
durated laminar lenses % to % inch thick; thin
silica coatings in pores and as bridges between
sand grains; violently effervescent; many medium
and coarse white (10YR 8/2) lime coatings mainly
on laminar surfaces; strongly alkaline; gradual,
wavy boundary.

I1C2—22 to 60 inches, pale-brown (10YR 6/3) very gravelly
loamy sand, brown (10YR 4/3) moist; massive;
soft and very friable; very few very fine and fine
roots; many fine and very fine interstitial pores;
60 percent gravel; weakly cemented with silica and
lime in lenses and pockets; slightly effervescent;
strongly alkaline,

About 30 percent of the surface layer is covered by
gravel. A few cobbles are on the surface, and the surface
cover is 1 percent stones. The silica- and lime-cemented hard-
pan is at a depth of 12 to 18 inches. The surface soils are
gravelly or stony, Class 1 in places. The Bt horizons are
about 20 to 35 percent clay and 25 to 35 percent gravel.
The B2t horizon is gravelly clay loam or gravelly sandy clay
loam. The IIC horizon is massive or single grained and is
very gravelly loamy sand, very gravelly loamy coarse sand,
or very gravelly sand.

Minu gravelly sandy loam, 2 to 8 percent slopes
(MVC).—This soil is in large areas on dissected terraces
in the central part of the survey area. It has a profile
similar to that described as representative of the series,
but it lacks the stoniness, has a thinner subsoil, and has
fewer indurated thin silica layers.

Included with this soil in mapping, and making up
about 10 percent of the mapped acreage, are areas of
other Minu soils, some alluvium, and a soil similar to
the Linco soil that is on side slopes.

Runoff is medium, and the hazard of erosion is mod-
erate.

This soil is not suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Dryland capa-
bility subclass VIIs; dryland wildlife suitability group
324 ; woodland suitability group 2d1; not assigned to a
range site.

Minu stony sandy loam, 0 to 8 percent slopes (MWC).
—This soil is in large areas on dissected terraces in the
central part of the survey area. It has the profile de-
scribed as representative of the series. Included in map-
ping, and making up about 20 percent of the mapped
acreage, are areas of Timpahute, Poorma, and other
Minu soils.

Runoff is medium, and the hazard of erosion is mod-
erate.

This soil is not suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Dryland capa-
bility subelass VIIs; dryland wildlife suitability group
324 ; woodland suitability group 2d1; not assigned to a
range site.

Nevtah Series

The Nevtah series consists of moderately deep, well-
drained soils that formed in residuum and alluvium
derived mainly from ignimbrite. They are on foothills
and mountain faces. Slopes are 4 to 30 percent. The veg-
etation is big sagebrush, bitterbrush, snowberry, and
miscellaneous grasses. Elevation ranges from 7,000 to
9,000 feet. The average annual precipitation is 14 to 20
inches, and the average annual air temperature is 36°
to 45° F. The frost-free season is less than 60 days.

In a representative profile the upper part of the sur-
face layer is dark grayish-brown stony loam about 11
inches thick. Below it is dark grayish-brown gravelly
loam about 14 inches thick. This layer is underlain by
dark-gray weathered ignimbrite that crushes to very
gravelly loam. Hard ignimbrite bedrock is at a depth
of about 30 inches.

Permeability is moderate in the Nevtah soils. Avail-
able water capacity is very low to low. Effective rooting
depth is 20 to 40 inches.

The Nevtah soils are used mainly for grazing, wild-
life habitat, and watershed.

Representative profile of Nevtah stony loam, 4 to 15
percent slopes, in an area of Nevtah-Rock outcrop
association, 2,100 feet east of the SW. corner of sec.
6, T. 4 N,, R. 71 E., Mount Diablo baseline and
meridian:

A11—0 to 11 inches, dark grayish-brown (10YR 4/2) stony
loam, very dark brown (10YR 2/2) moist; moder-
ate, medium and coarse, subangular blocky struc-
ture; soft, very friable, slightly sticky and slightly
plastic; many very fine and fine roots; many very
fine and fine interstitial pores; slightly acid; clear,
smooth boundary.

A12--11 to 25 inches, dark grayish-brown (10YR 4/2)
gravelly loam, very dark brown (10YR 2/2)
moist; moderate, fine and very fine, granular struc-
ture; soft, very friable, slightly sticky and slightly
plastic; many very fine and fine and few medium
roots; many very fine and fine interstitial pores;
40 percent gravel; neutral; abrupt, smooth bound-

ary.

CR—25 to 30 inches, dark-gray (10YR 4/1) weathered
ignimbrite that crushes to very gravelly loam, very
dark gray (10YR 3/1) moist; original rock struc-
ture visible; slightly hard grading to extremely
hard, friable grading to extremely firm, slightly
sticky and slightly plastic; common very fine and
fine and few medium roots in cracks and decreas-
ing‘1 with depth; many fine interstitial pores; neu-
tral.

R—30 inches, hard ignimbrite.

About 20 percent of the surface is covered by gravel.
Also a few cobbles are on the surface, and 4 percent of the
surface is covered by stones. Bedrock is at a depth ranging
from 20 to 40 inches. The lower part of the A horizon is
dominantly gravelly loam but is gravelly sandy loam or
gravelly fine sandy loam in spots. It is on an average, 40

to 50 percent gravel. Original rock structure is usually
visible in the C horizon and grades to hard bedrock.

Nevtah-Rock outcrop association (NR).—This associa-
tion is in large, broad areas on the side slopes of the
highest mountains in the northern part of the survey
area. It is about 30 percent Nevtah stony loam, 4 to 15
percent slopes; 30 percent Nevtah very stony loam, 15
to 30 percent slopes; and 20 percent Rock outcrop. In-
cluded in mapping, and making up about 20 percent of
thga1 mapped acreage, are areas of Udel and other Nevtah
soils.

Nevtah stony loam, 4 to 15 percent slopes, is less
sloping than other soils in the mapping unit, and it also
differs from them having Class 1 or 2 stoniness. It has
the profile described as representative of the series.
Runoff is slow, and the hazard of erosion is slight.

Nevtah very stony loam, 15 to 30 percent slopes, is
steeper than the other Nevtah soils and has Class 3 or
4 stoniness. It has a profile similar to that deseribed as
representative of the series, but the surface is very
stony. Runoff is medium, and the hazard of erosion is
moderate,
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Rock outcrop is in small areas that are scattered
throughout the mapped areas.

This association is not suitable for irrigated crops.
The soils are used for grazing, wildlife habitat, and
watershed. Nevtah stony loam, 4 to 15 percent slopes,
and Nevtah very stony loam, 15 to 30 percent slopes,
in dryland capability subclass VIIs; range site 28-51;
dryland wildlife suitability group 3-41. Rock outcrop
in dryland capability subclass VIIIs; not assigned to a
range site, wildlife suitability group, or woodland suit-
ability group. Neither of the Nevtah soils is assigned to
a woodland suitability group.

Nevu Series

The Nevu series consists of well-drained soils that
are moderately deep to a hardpan. These soils formed
in alluvium that was derived mainly from ignimbrite
but was somewhat influenced by limestone. They are on
terraces. Slopes are 4 to 15 percent. The vegetation is
pinon pine, Utah juniper, brush, and grass. Elevation
ranges from 6,500 to 7,000 feet. The average annual
precipitation is 10 to 12 inches, and the average annual
air temperature is 43° to 45° F. The frost-free season is
100 to 110 days. .

In a representative profile the surface layer is
grayish-brown gravelly sandy loam about 2 inches thick
over dark grayish-brown fine gravelly loam about 9
inches thick. The next layer is grayish-brown and very
pale brown gravelly clay loam about 10 inches thick. It
is underlain by a very pale brown indurated hardpan
about 15 inches thick. The next layer is light brownish-
gray gravelly sandy loam that extends to a depth of at
least 50 inches.

Permeability is moderately slow above the very
slowly permeable hardpan in Nevu soils. Available
water capacity is very low. Effective rooting depth is
20 to 27 inches. )

The Nevu soils are used mainly for grazing, wildlife
habitat, and watershed.

Representative profile of Nevu gravelly sandy loam,
4 to 15 percent slopes, under native vegetation, 675 feet
west and 675 feet south of the apparent center of sec.
36, T. 3 N, R. 70 E., Mount Diablo baseline and
meridian:

Al11—0 to 2 inches, grayish-brown (10YR 5/2) gravelly
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak, fine and very fine, subangular blocky
structure; soft, very friable, nonsticky and non-
plastic; few very fine roots; few fine and very fine
vesicular pores and many very fine interstitial
pores; neutral; abrupt, smooth boundary.

A12—2 to 11 inches, dark grayish-brown (10YR 4/2) fine
gravelly loam, very dark brown (10YR 2/2) moist;
weak, medium and fine, subangular blocky struc-
ture; soft, very friable, slightly sticky and slightly
plastic; common fine and medium and few large
roots; common fine and medium interstitial pores;
strongly effervescent; moderately alkaline; clear,
wavy boundary.

B2t—11 to 14 inches, grayish-brown (10YR 5/2) gravelly
clay loam, very dark grayish brown (10YR 3/2)
moist; weak, medium and coarse, subangular blocky
structure; hard, friable, sticky and plastic; many
very fine and fine and common medium and coarse
roots; many very fine and fine interstitial pores
and common very fine and fine tubular pores;
common thin clay bridges between sand grains,
few thin clay films on ped faces and in pores; 25

percent gravel; pebbles coated by lime; violently
effervescent; moderately alkaline; clear, wavy
boundary.

B3tca—14 to 21 inches, very pale brown (10YR 7/3)
gravelly light clay loam, brown (10YR 5/3) moist;
weak, medium, subangular blocky structure; hard,
friable, slightly sticky and slightly plastic; com-
mon very fine and fine and few medium and coarse
roots; common fine and few medium interstitial
pores; few moderately thick and common thin clay
bridges between sand grains and many thin clay
films in pores; 30 percent gravel; common fine and
medium white (10YR 8/2) lime mottles; violently
effervescent; moderately alkaline; abrupt, wavy
boundary.

Clsicam-—21 to 36 inches, very pale brown (10YR 7/3),
indurated gravelly duripan that has randomly
oriented white (10YR 8/1) lime seams, brown
(10YR 4/3) moist; massive; extremely hard, ex-
tremely firm; no roots except for a few fine and
very fine ones in cracks; very few very fine inter-
stitial pores; few thin brown (10YR 5/3) clay
films in pores; many thin very pale brown (10YR
6/3) silica films in pores and as bridges between
sand grains; violently effervescent; strongly alka-
line; abrupt, smooth boundary.

C2ca—36 to 50 inches, light brownish-gray (10YR 6/2)
gravelly sandy loam, grayish brown (10YR 4/2)
moist; massive, hard, friable, nonsticky and non-
plastic; practically no roots; many very fine and
fine interstitial pores; many fine to coarse, large,
distinct white (10YR 8/1) lime masses; violently
effervescent; strongly alkaline.

About 30 percent of the surface layer is covered by
gravel. The indurated hardpan is at a depth ranging from
20 to 27 inches. The A1l horizon is calcareous in places. The
B2t horizon is dominantly gravelly clay loam but is gravelly
sandy clay loam or gravelly heavy loam in places. The hard-
pan is massive but appears as a fine and medium plate be-
cause of alternate indurated layers that have weakly or
strongly cemented layers. Distance between indurated layers
varies.

Nevu gravelly sandy loam, 4 to 15 percent slopes
(NSD).—This soil is on dissected terraces in the north-
central part of the survey area. Included in mapping,
and making up about 10 percent of the mapped acreage,
are areas of Fanu soils and other Nevu soils.

Runoff is medium, and the hazard of erosion is mod-
erate.

This soil is not suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Dryland capa-
bility subclass VIIs; dryland wildlife suitability group
324 ; woodland suitability group 1lol; not assigned to a
range site.

Pahranagat Series

The Pahranagat series consists of deep, poorly
drained to somewhat poorly drained soils that formed in
alluvium derived mainly from transported lacustrine
material. They are on flood plains and bottom lands.
Slopes are 0 to 2 percent. The vegetation is mostly
meadow grasses on virgin areas and some crops in
areas of drained soils. Greasewood, rabbitbrush, and
big sagebrush also occur in virgin areas of drained
soils. Elevation ranges from 4,400 to 5,500 feet. The
average annual precipitation is 8 to 10 inches, and
the average annual air temperature is 49° to 53° F.
The frost-free season is 110 to 130 days.

In a representative profile the surface layer is a
sandy root mat about 2 inches thick over dark-brown
silty clay loam about 10 inches thick. Below it is dark-
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brown and very dark grayish-brown clay loam and
silty clay loam about 30 inches thick. This material is
underlain by stratified dark-brown and very dark
grayish-brown sandy loam, silt loam, clay loam, and
clay that has occasional fine pebbles. This layer ex-
tends to a depth of 60 inches.

Permeability is moderately slow in the Pahranagat
soils. Available water capacity is high to very high.
Effective rooting depth is 60 inches or more. Seasonal
high water table ranges from 1 to 10 feet below the
surface, and flooding is not frequent.

The Pahranagat soils are mainly used for grazing,
wildlife habitat, meadow hay and pasture, and where
drained, for irrigated crops.

Representative profile of Pahranagat silty clay loam,
under meadow grasses, 1,000 feet west and 1,800 feet
north of the SE. corner of sec. 5, T. 2 S., R. 68 E,,
Mount Diablo baseline and meridian:

A11—0 to 2 inches, a root and very fine sandy loam mat
that is about 20 percent very fine sandy loam.

to 12 inches, dark-brown (10YR 4/3) silty clay
loam, brown (10YR 5/3) dry; massive; slightly
hard, friable, very sticky and plastic; many very
fine and fine roots; common fine tubular pores;
strongly effervescent; strongly alkaline; clear,
smooth boundary.

to 24 inches, dark-brown (10YR 3/3) silty clay
loam, dark grayish brown (10YR 4/2) dry; mas-
sive; hard, friable, very sticky and plastic; few
fine roots; common fine tubular pores; many black
(10YR 2/1) mottles, 10 to 20 millimeters thick;
strongly effervescent; strongly alkaline; clear,
smooth boundary.

to 86 inches, dark-brown (10YR 3/3) clay loam,
dark brown (10YR 4/3) dry; massive; hard, firm,
very sticky and very plastic; few fine roots, few
fine tubular pores; black (10YR 2/1) mottles, few
10 to 15 millimeters thick; violently effervescent;
strongly alkaline; clear, smooth boundary.

(C3—36 to 42 inches, very dark grayish-brown (10YR 3/2)
heavy clay loam, dark brown (10YR 4/3) dry;
massive; hard, firm, very sticky and very plastic;
few fine roots; few fine tubular pores; few faint
black (10YR 2/1) and light brownish-gray (10YR
6/2) mottles; strongly effervescent; strongly alka-
line; clear, smooth boundary.

to 60 inches, stratified very dark grayish-brown
(10YR 3/2) and dark-brown (10YR 3/3) sandy
loam, silt loam, clay loam, and clay, dark gray
(10YR 4/1) and brown (10YR 4/3) dry; massive;
firm and friable, sticky and plastic; few fine roots;
few fine tubular pores; few to many black (10YR
2/1) mottles; strongly effervescent; mildly alka-
line.

The surface root mat is absent in the cultivated drained
phases. The A1l horizon is very fine sandy loam, silty clay
loam, clay loam, or loam. The All horizon is silt loam or
fine sandy loam where overwash has occurred. The layers
below the A horizon are a series of buried A and C hori-
zons which have textures of silt loam, silty clay loam, and
clay loam and contain a few sandy strata in places. In
drained phases of this soil, depth to the water table ranges
from 3 feet to 10 feet or more. Soils are effervescent to
violently effervescent when treated with cold, dilute hydro-
chloric acid. They are slightly to strongly saline and are
alkali affected.

The Pahranagat soils mapped in this survey area are
slightly cooler, occur at slightly higher elevations, and re-
ceive slightly more precipitation than Pahranagat soils
mapped in other areas. These differences do not affect their
use and management.

Pahranagat silt loam, drained, strongly saline (Pa)—
This level to nearly level soil is in long, narrow areas
on flood plains and bottom lands in the northern and

Al12—2

C1—12

C2—24

C4—42

central parts of the Panaca Valley. It has a profile
similar to that described as representative of the series,
but it has a silt loam surface layer, the next layer is
clay or clay loam, and there is less stratification in the
substratum. This soil is strongly saline and alkali af-
fected, and it is somewhat poorly drained. Included in
mapping, and making up about 5 percent of the mapped
ac_rleage, are areas of Geer soils and other Pahranagat
soils.

The seasonal high water table is below a depth of 30
inches, and some areas of this soil are subject to occa-
sional flooding. Runoff is slow, and the hazard of ero-
sion is slight.

This soil is marginally suitable for the production of
selected salt-tolerant irrigated crops. Some alfalfa is
being produced where the salt content has been re-
duced. The soil is used mainly for grazing and wildlife
habitat. Dryland capability subclass VIIw; range site
NV 28-47; dryland wildlife suitability group 4-24;
not assigned to a woodland suitability group.

Pahranagat silt loam, strongly saline {Pd)—This level
to nearly level soil consists of small, narrow areas on
flood plains and bottom lands in the southern part of
the Panaca Valley and in Dry Valley. It has a profile
similar to that described as representative of the series,
but it has a silt loam surface layer, is strongly saline
and alkali affected, and is somewhat poorly drained.
Included in mapping and making up about 2 percent of
thgel mapped acreage, are areas of other Pahranagat
soils.

Seasonal high water table is below a depth of 4 feet,
and it is subject to occasional flooding. Runoff is slow,
and the hazard of erosion is slight.

This soil is marginally suitable for the production of
selected salt-tolerant irrigated crops. Some of the soil is
used for the production of irrigated pasture. It is used
mainly for grazing and wildlife habitat. Dryland capa-
bility subclass VIIw; range site NV 28-47; dryland
wildlife suitability group 4-24; not assigned to a
woodland suitability group.

Pahranagat silty clay loam (Pe)—This soil is on small,
broad areas on flood plains and bottom lands in the
northern end of Panaca Valley (fig. 7). It has the pro-
file described as representative of the series. It is poorly
drained. Included in mapping, and making up about 5
percent of the mapped acreage, are areas of other
Pahranagat soils.

Runoff is slow, and the hazard of erosion is slight.
Seasonal high water table is at a depth of 1 to 2 feet
and is subject to frequent damaging flooding.

This soil is suitable for irrigated crops, if the water
table is lowered by the use of drainage ditches and pro-
tection is provided from flooding. It is used for the
production of wet meadow grasses. Improved irrigated
pasture and hay grasses are adapted to this soil. Irri-
gated capability unit IITw—60; irrigated wildlife suita-
bility group 3-14-I; not assigned to a range site or
woodland suitability group.

Pahranagat silty clay loam, drained (Pg)—This level
to nearly level soil is in small, narrow areas on flood
plains and bottom lands in Panaca Valley and Dry Val-
ley. It has a profile similar to that of the soil described
as representative of the series, but it has less stratifica-
tion above a depth of 40 inches and more strata of sandy
loam and loam below a depth of 40 inches than that soil.
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Figure 7.—Pahranagat silty clay loam is in the center. Association 11 is on the terraces in the background.

It is slightly saline. Included in mapping, and making
up about 5 percent of the mapped acreage, are areas of
other Pahranagat soils.

Runoff is slow, and the hazard of erosion is slight.
The seasonal high water table is below a depth of 5 feet
because of deep channeling. Where channels are shal-
low the water table is as high as 4 feet in places. This
soil is subject to occasional flooding in some areas.

This soil is suitable for irrigated crops. It is used
mainly for the production of alfalfa, small grain, and
pasture grasses. Areas are also used for grazing and
wildlife habitat. Irrigated capability unit IIw—61; irri-
gated wildlife suitability group 1-14-I; not assigned to
a range site or woodland suitability group.

Pamsdel Series

The Pamsdel series consists of well-drained soils that
are moderately deep to a hardpan. These soils formed
in alluvium derived mainly from limestone and dolomite
but influenced somewhat by quartzite. They are on allu-
vial fans. Slopes are 2 to 8 percent. The vegetation is
Utah juniper, cliffrose, big sagebrush, and miscel-
laneous grasses. Elevation ranges from 5,800 to 6,500
feet. The average annual precipitation is 12 to 16 inches,
and the average annual air temperature is 43° to 45° F.
The frost-free season is 100 to 110 days.

In a representative profile the surface layer is about
4 inches of grayish-brown gravelly loam and loam over
about 4 inches of brown clay loam that is about 10 per-

cent gravel. The next layer is pinkish-gray clay loam
that is about 10 percent gravel and is about 7 inches
thick. Below this is light-brown very gravelly clay loam
about 6 inches thick. It is underlain by light-gray, con-
tinuous, strongly lime cemented gravelly material that
extends to a depth of at least 36 inches. This material is
capped by a thin indurated silica layer.

Permeability is moderate above the very slowly per-
meable hardpan in the Pamsdel soils. Available water
capacity is low. Effective rooting depth is 20 to 26
inches.

The Pamsdel soils are used mainly for grazing and
wildlife habitat.

Representative profile of Pamsdel gravelly loam,
under native vegetation, 1,100 feet north and 300 feet
east of the SW. corner of sec. 18, T. 1 N., R. 67 E,,
Mount Diablo baseline and meridian :

A11—0 to 1 inch, grayish-brown (10YR 5/2) gravelly loam,
very dark grayish brown (10YR 3/2) moist; weak,
thin, platy structure; soft, very friable, slightly
sticky and slightly plastic; common very fine roots;
common very fine vesicular pores; 20 percent
gravel; slightly effervescent; moderately alkaline;
abrupt, wavy boundary.

A12—1 to 4 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 3/2) moist; weak,
thick, platy structure; soft, very friable, slightly
sticky and slightly plastic; common very fine and
fine roots; common very fine vesicular pores; 5
percent gravel; strongly effervescent; moderately
alkaline; abrupt, wavy boundary.

A3—4 to 8 inches, brown (7.5YR 5/2) light clay loam,
dark brown (7.5YR 3/2) moist; weak, medium,



50 SOIL SURVEY

prismatic structure parting to moderate, nne, sub-
angular blocky; slightly hard, friable, sticky and
plastic; common very fine and few fine and me-
dium roots; common fine tubular pores; 10 percent
gravel; violently effervescent; strongly alkaline;
abrupt, wavy boundary. .

B21—8 to 15 inches, pinkish-gray (7.5YR 6/2) light clay
loam, brown (7.5YR 4/2) moist; weak, medium,
prismatic structure parting to moderate, fine, sub-
angular blocky; slightly hard, friable, sticky and
plastic; common very fine and few fine and me-
dium roots; common fine and very fine tubular
pores; 10 percent gravel; violently effervescent;
strongly alkaline; abrupt, irregular boundary.

B22—15 to 21 inches, light-brown (7.5YR 5/4) very
gravelly light clay loam, brown (7.5YR 4/4)
moist; massive; hard, friable, sticky and plastic;
few fine and very fine roots; few fine tubular
pores; 70 percent gravel, mostly pan fragments;
violently effervescent; strongly alkaline; abrupt,
smooth boundary.

Ceam—21 to 36 inches, light-gray (10YR 7/2), continuous,
very thin (less than 5 millimeters thick), lime-
indurated laminae stratified with white (10YR 8/1)
gravelly materials that are strongly cemented
with lime; light brownish gray (10YR 6/2) and
light gray (10YR 7/2) moist; massive; extremely
hard, extremely firm; no roots except as a mat
on the horizon surface; no pores in laminae but
common very fine and few fine interstitial pores
in strongly cemented materials; 30 percent lime-
stone and dolomite gravel; violently effervescent;
strongly alkaline.

About 20 percent of the surface is covered by gravel and
a few cobbles. The lime indurated hardpan is at a depth of
20 to 26 inches. The B horizons are dominantly light clay
loam but are loam in some locations. The upper part of
the B horizon is as much as 35 percent gravel, and the
lower part is 60 to 90 percent. The average gravel content
is 85 to 50 percent. The individual laminar subhorizons of
the hardpan are as much as 1 inch thick. These are strati-
fied by strongly or weakly cemented lime materials, but
nevertheless are hard to extremely hard and friable to
extremely firm. Individual discontinuous, very thin (less
than 1 millimeter thick) laminae cemented with lime and
silica occur in places in the lower part of the hardpan.
Pamsdel gravelly loam, 2 to 8 percent slopes (PMC).
—This soil is in small areas on dissected alluvial fans
in the west-central part of the survey area. Included in
mapping, and making up about 10 percent of the
mapped acreage, are areas of Sierocliff and Denmark
soils.
Runoff is medium, and the hazard of erosion is slight.
This soil is not suitable for irrigated crops. It is used
for grazing and wildlife habitat. Dryland capability
subclass VIIs; dryland wildlife suitability group 334;
woodland suitability group 2f1; not assigned to a range
site.

Patter Series

The Patter series consists of deep, well-drained soils
that formed in alluvium derived mainly from eroding
lacustrine sediment. They are on flood plains and allu-
vial fans. Slopes are 0 to 4 percent. The vegetation is
big sagebrush, rabbitbrush, fourwing saltbush, Indian
ricegrass, and some scattered Utah juniper. Elevation
ranges from 5,200 to 6,000 feet. The average annual
precipitation is 8 to 10 inches, and the average annual
air temperature is 45° to 47° F. The frost-free season
is 100 to 110 days.

In a representative profile the surface layer is pale-
brown loam about 5 inches thick. The next layer is pale-

brown very fine sandy loam about 11 inches thick. Be-
low this is pale-brown and light brownish-gray silt loam
that has many very pale-brown cylindrical nodules 10
to 15 millimeters in diameter. This layer is about 30
inches thick. It is underlain by pale-brown silt loam that
extends to a depth of 60 inches or more.

Permeability is moderate and moderately slow in the
Patter soils. Available water capacity is high. Effective
rooting depth is 60 inches or more. These soils are sub-
ject to occasional flooding. Some units are strongly
saline and alkali affected.

The Patter soils are marginally suitable for irrigated
crops. They are mainly used for grazing and wildlife
habitat.

Representative profile of Patter loam in an area of
Patter-Geer association, 14, mile east of the SW. corner
of sec. 6, T. 1 N,, R. 68 E., Mount Diablo baseline and
meridian:

A1—0 to 5 inches, pale-brown (10YR 6/3) loam, dark
brown (10YR 3/3) moist; strong, medium, platy
structure; soft, very friable, nonsticky and non-
plastic; common fine roots; common fine vesicular
pores; moderately alkaline; abrupt, wavy bound-

ary.

B2-—5 to 16 inches, pale-brown (10YR 6/3) very fine sandy
loam, dark brown (10YR 4/3) moist; weak, me-
dium, subangular blocky structure; soft, very fri-
able, nonsticky and slightly plastic; common very
fine and fine roots; common fine tubular pores and
many very fine interstitial pores; strongly effer-
vescent; strongly alkaline; abrupt, smooth bound-

ary.

Clsica—16 to 34 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; massive; slightly hard,
very friable, nonsticky and slightly plastic; com-
mon very fine roots; common fine tubular pores
and many very fine interstitial pores; many very
pale brown (10YR 7/3 and 8/3) durinodes 10 to
15 millimeters in diameter; few fine and medium
white (10YR 8/2) masses of soft lime; violently
effervescent; strongly alkaline; abrupt, smooth
boundary.

C2sica—34 to 46 inches, light brownish-gray (10YR 6/2)
silt loam, brown (10YR 4/3) moist; massive;
slightly hard, very friable, nonsticky and slightly
plastic; common very fine roots; common fine
tubular pores and many very fine interstitial pores;
many very pale brown (10YR 7/3 and 8/3) cylin-
drical durinodes 10 to 15 millimeters in diameter;
few fine and medium white (10YR 8/2) masses of
soft lime; violently effervescent; moderately alka-
line; abrupt, smooth boundary.

C3—46 to 60 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 4/83) moist; massive; slightly hard,
very friable, slightly sticky and slightly plastic;
common very fine roots; common fine tubular
pores and many very fine interstitial pores; vio-
lently effervescent; moderately alkaline.

About 3 percent of the surface is covered by gravel. The
B2 and C horizons are very fine sandy loam, loam, or silt
loam that is about 10 to 18 percent clay. Cylindrical silica
and lime-cemented durinodes make up 20 to 50 percent of
some horizons between depths of 10 and 40 inches.

Patter-Geer association (PN)—This association is in
long, narrow areas on flood plains and short alluvial
fans in the east-central part of the survey area. It is
about 50 percent Patter loam, 0 to 4 percent slopes, and
35 percent Geer fine sandy loam, 0 to 2 percent slopes.

Included with the association in mapping are areas of
Heist soils, which occupy the position immediately be-
low the toe of the terrace side slopes, and areas of other
Geer soils. These areas make up about 15 perecnt of the
mapped acreage.
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The nearly level to gently sloping Patter soil differs
from other soils in the mapping unit by its position on
the short alluvial fans. It has the profile described as
representative of the Patter series. Runoff is medium,
and the hazard of erosion is moderate.

The nearly level Geer soil differs from other soils in
the mapping unit by its position on the flood plains. It
has a profile similar to that described as representative
of the Geer series, but it has a fine sandy loam surface
layer. Runoff is slight or medium, and the hazard of
erosion is slight or moderate.

Some areas of this association are subject to occa-
sional damaging flooding from high-intensity convec-
tion storms.

This association is marginally suitable for irrigated
crops. It is used for grazing and wildlife habitat. Patter
part in irrigated capability unit I11e-20; dryland capa-
bility subclass Vlc; range site NV 28-44; irrigated
wildlife suitability group 2-42-1; dryland wildlife suit-
ability group 3-42. Geer part in irrigated capability
unit Ile—1; dryland capability subclass Vic; range site
NV 28-44; irrigated wildlife suitability group 2-33-1;
dryland wildlife suitability group 3-32. Neither part as-
signed to a woodland suitability group.

Patter-Heist association (PO).—This association is in
long, narrow areas on flood plains and short alluvial
fans in the west-central part of the survey area. It is
about 40 percent Patter silty clay loam, 0 to 2 percent
slopes, strongly saline; about 30 percent Heist gravelly
sandy loam, 0 to 8 percent slopes; and 20 percent Geer
fine sandy loam, 0 to 2 percent slopes. Included in map-
ping, and making up about 10 percent of the mapped
acreage, are areas of other Patter and Geer soils and
some alluvial soil material.

The nearly level Patter soil differs from other soils
in the mapping unit by its position on the flood plain, It
has a profile similar to that described as representative
of the Patter series, but it has a silty clay loam surface
layer and is strongly saline and alkali affected. Runoff
is slow, and the hazard of erosion is slight.

The nearly level to moderately sloping Heist soil dif-
fers from other soils in the mapping unit by its posi-
tion on the short alluvial fans immediately below the
toe of the terrace side slopes. Runoff is slow, and the
hazard of erosion is moderate.

The nearly level Geer soil differs from other soils in
the mapping unit by its position on the flood plain. It
has a profile similar to that described as representative
of the Geer series, but it has a fine sandy loam surface
layer. Runoff is slow or medium, and the hazard of
erosion is slight or moderate.

Seasonal high water table is between 5 and & feet.
The Patter and Geer soils are subject to occasional
damaging flooding in some parts of the mapping unit.

Small areas of the association are marginally suit-
able for irrigated crops. The soils are used mainly for
grazing and wildlife habitat. Patter part in dryland
capability subclass VIIw; range site NV 28-47; dry-
land wildlife suitability group 4—24. Heist part in irri-
gated capability unit 1Ile—25; dryland capability sub-
class VIIs; range site NV 28-44; irrigated wildlife
suitability group 2-42-1; dryland wildlife suitability
group 3—42. Geer part in irrigated capability unit Ile—
1; dryland capability subclass VIc; range site NV 28—
44 ; irrigated wildlife suitability group 2-33-I; dryland

wildlife suitability group 3-32. None of the three parts
is assigned to a woodland suitability group.

Patter-Shroe association (PR)—This association is in
small areas on alluvial fans and terraces in the south-
western part of the survey area. It is about 65 percent
Patter loam, 0 to 4 percent slopes, and about 30 percent
Shroe gravelly loam, 2 to 15 percent slopes. Included in
mapping, and making up about 5 percent of the mapped
acreage, are areas of Acoma soil and some alluvium.

The nearly level to gently sloping Patter soil differs
from other soils in the mapping unit by its position on
the alluvial fans. Runoff is medium, and the hazard of
erosion is moderate.

The gently sloping to strongly sloping Shroe soil dif-
fers from other soils in the mapping units by its posi-
tion on the terraces. It has the profile described as
representative of the Shroe series. Runoff is medium or
rapid, and the hazard of erosion is moderate or severe.

The Patter soil is marginally suitable for irrigated
crops. The Shroe soil is not suitable for irrigated crops.
The soils of this association are used for grazing and
wildlife habitat. Patter part in irrigated capability unit
ITTe-20; dryland capability subclass VIc; range site NV
28-44; irrigated wildlife suitability group 2-42-1; dry-
land wildlife suitability group 3-42; not assigned to a
woodland suitability group. Shroe part in dryland capa-
bility subeclass VIs; dryland wildlife suitability group
324 ; woodland suitability group 1f1; not assigned to a
range site.

Pioche Series

The Pioche series consists of shallow, well-drained
soils that formed in residuum derived from quartzite.
They are on foothills and mountain faces. Slopes are 8
to 30 percent. The vegetation is Utah juniper, pinon
pine, cliffrose, big sagebrush, blue grama, needleand-
thread, and Indian ricegrass. Elevation ranges from
5,500 to 6,500 feet. The average annual precipitation is
12 to 14 inches, and the average annual air temperature
is 45° to 51° F. The frost-free season is 100 to 120 days.

In a representative profile the surface layer is brown
extremely stony loam about 1 inch thick. The next layer
is brown cobbly clay loam about 8 inches thick. Below
this is reddish-brown cobbly clay about 7 inches thick.
Bedrock is at a depth of about 11 inches.

Permeability is slow in Pioche soils. Available water
capacity is very low. Effective rooting depth is 6 to 15
inches.

The Pioche soils are used mainly for grazing, wild-
life habitat, and watershed.

Representative profile of Pioche extremely stony
loam, 8 to 80 percent slopes, in an area of Pioche-Rock
outcrop complex, 1,300 feet east of the SW. corner of
sec. 36, T. 1 N., R. 67 E., Mount Diablo baseline and
meridian:

A1—0 to 1 inch, brown (10YR 5/3) extremely stony loam,
dark brown (10YR 3/3) moist; weak, thin, platy
structure; soft, very friable, nonsticky and non-
plastic; common fine roots; 25 percent stones, 30
percent cobbles, and 15 percent gravel; common
fine interstitial pores; neutral; abrupt, smooth
boundary.

B1t—1 to 4 inches, brown (10YR 5/3) cobbly clay loam,
dark brown (10YR 3/3) moist; moderate, medium,
subangular blocky structure; slightly hard, friable,



52 SOIL SURVEY

sticky and plastic; common fine and medium roots;
common fine tubular pores; common thin clay
films in pores and few thin clay films on ped faces;
10 percent stones, 10 percent gravel, and 30 percent
cobbles; neutral; abrupt, wavy boundary.

B2t—4 to 11 inches, reddish-brown (5YR 5/4) cobbly clay,
reddish brown (5YR 4/4) moist; weak, medium,
prismatic structure; hard, firm, very sticky and
very plastic; common fine and medium roots; com-
mon fine and medium tubular pores; continuous
thin clay films in pores and on ped faces; 5 per-
cent stones, 10 percent gravel, and 380 percent
cobbles; meutral; abrupt, irregular boundary.

R—11 inches, bedrock.

Bedrock is at a depth ranging from 6 to 15 inches. The
surface layer ranges from stony to extremely stony. It is
generally about 25 percent stones, 30 percent cobbles, and
15 percent gravel. The Bt horizon is 35 to 50 percent cob-
bles, stones, and gravel and 40 to 50 percent clay. The
B2t horizon has weak or moderate, medium, prismatic or
strong, subangular blocky structure.

Pioche-Rock outcrop complex (PS).—This complex is
in small areas on mountain faces in the west-central
part of the survey area. It is about 65 percent Pioche
extremely stony loam, 8 to 30'percent‘ slopes, and 25
percent Rock outcrop. Included in mapping, and making
up about 10 percent of the mapped acreage, are areas of
soils that are similar to the Pioche soil that are more
than 20 inches deep over bedrock.

The Pioche soil in this complex is mostly strongly
sloping to moderately steep and is under a cover of
vegetation. Runoff is medium or rapid, and the hazard
of erosion is moderate. The Rock outcrop consists of
barren exposures of quartzite. ) )

The Pioche soil and Rock outcrop in this complex are
not suitable for irrigated crops. They are used for
watershed and wildlife habitat and to a limited extent
for grazing. Dryland capability subclass VIIs; Pioche
part in woodland suitability group 2x1 and dryland
wildlife suitability group 324; not assigned to a range
site. Rock outcrop part not assigned to a wildlife sqlt-
ability group, woodland suitability group, or range site.

Poorma Series

The Poorma series consists of deep, well-drained
soils that formed in alluvium derived from ignimbrite
that had been influenced somewhat by limestone. They
are on narrow flood plains and alluvial fans. Slopes
are 0 to 4 percent. The vegetation is big sagebrush,
squirreltail, Indian ricegrass, needleandthread, and
cheatgrass. Elevation ranges from 5,800 to 6,500 feet.
The average annual precipitation is 8 to 10 inches, and
the average annual air temperature is 44° to 45° F.
The frost-free season is 70 to 100 days.

In a representative profile the surface layer is pale-
brown very fine sandy loam about 3 inches thick. The
next layer is pale-brown silt loam about 14 inches thick.
It is underlain by pale-brown silt loam, 60 percent of
which is hard, firm, brittle silica and lime cemented
durinodes. This layer is about 37 inches thick. Below
this is pale-brown very fine sandy loam. This material
is about 10 percent hard, firm, brittle silica and lime-
cemented durinodes. It extends to a depth of more
than 60 inches.

Permeability is moderate in the Poorma soils. Avail-
able water capacity is high. Effective rooting depth is
60 inches or more,

The Poorma soils are used mainly for grazing and
wildlife habitat.

Representative profile of Poorma very fine sandy
loam, 0 to 4 percent slopes, under native vegetation, 75
feet west of the SE. corner of sec. 9, T. 3 N,, R. 70 E,,
Mount Diablo baseline and meridian:

A1—0 to 3 inches, pale-brown (10YR 6/3) very fine sandy
loam, brown (10YR 4/3) moist; weak, thin and
medium, platy structure; soft, very friable, non-
sticky and nonplastic; very few fine roots; many
very fine interstitial pores; violently effervescent;
strongly alkaline; abrupt, smooth boundary.

B2—3 to 17 inches, pale-brown (10YR 6/8) silt loam,
brown (10YR 4/3) moist; weak, medium, sub-
angular blocky structure; slightly hard, friable,
slightly sticky and slightly plastic; common fine
and medium roots; many very fine and fine inter-
stitial pores and many fine and few medium tubu-
lar pores; violently effervescent; strongly alkaline;
clear, smooth boundary.

C1si—17 to b4 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; massive; hard, friable,
slightly sticky and slightly plastic; few fine and
medium roots; many very fine and fine interstitial
pores and common fine tubular pores; few very
large cicada channels; 60 percent %- x 2-inch,
hard, firm, brittle durinodes; violently effervescent;
strongly alkaline; gradual, smooth boundary.

C2si—bH4 to 60 inches, pale-brown (10YR 6/3) very fine
sandy loam, brown (10YR 4/3) moist; weak, me-
dium, angular and subangular blocky structure;
slightly hard, friable, nonsticky and slightly plas-
tic; very few fine and medium roots; few fine
tubular pores and many fine interstitial pores;
10 percent %%- x 2-inch, hard, firm, brittle duri-
nodes; violently effervescent; strongly alkaline.

The A and B2 horizons are 13 to 21 inches thick. The
texture between 10 and 40 inches is dominantly silt loam
or very fine sandy loam, but strata of loam, fine sandy
loam, or sandy loam are present in places. The Al horizon
is 0.6 to 1.2 percent organic matter, The Csi horizon is 30
to 70 percent hard or very hard durinodes that are
cemented with lime and silica.

Poorma very fine sandy loam, 0 to 4 percent slopes
(PTB).—This soil is in small areas on alluvial fans and
flood plains in the northern part of the survey area.
Included in mapping, and making up about 10 percent
of the mapped acreage, are soils similar to Poorma, soils.

Runoff is slow, and the hazard of erosion is slight.
This soil is subject to occasional damaging flooding in
some places where runoff from higher areas is not
confined to channels.

This soil is suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Irrigated
capability unit IVe-60; dryland capability subclass
Vic; range site NV 28-44 ; irrigated wildlife suitability
group 2-33-1; dryland wildlife suitability group 3-42;
not assigned to a woodland suitability group.

Poorma Variant

The Poorma variant consists of deep, moderately
well drained soils that formed in clayey alluvium de-
rived from ignimbrite and limestone. They are on
smooth flood plains. Slopes are 0 to 2 percent. The vege-
tation is rabbitbrush, greasewood, and inland saltgrass.
Elevation ranges from 5,900 to 6,100 feet. The average
annual precipitation is 8 to 10 inches, and the average
annual air temperature is 43° to 45° F. The frost-free
season is 50 to 80 days.

In a representative profile the surface layer is pale-
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brown silt loam about 3 inches thick. The next layer
is pale-brown silt loam that has visible salt concentra-
tion and is 3 inches thick. The layer below it is pale-
brown clay that has white salt and gypsum crystals in
the upper 3 inches. This layer is about 10 percent brittle
nodules and is about 25 inches thick. Below it is a layer
of pinkish-gray material that has a clay texture and
is about 80 percent brittle nodules. This layer is about
138 inches thick. It is underlain by pinkish-gray, light-
brown, and brown clay that extends to a depth of 60
inches or more,

Permeability is very slow in the Poorma variant.
Available water capacity is high. Effective rooting
depth is 60 inches or more. The seasonal high water
table varies from 4.5 to 10 feet. The soil is strongly
saline and alkali affected.

The Poorma variant soils are used mainly for graz-
ing and wildlife habitat.

Representative profile of Poorma silt loam, clay vari-
ant, under native vegetation, 500 feet north and 2,604
feet east of the SW. corner of sec. 29, T. 3 N., R. 70
E., Mount Diablo baseline and meridian:

A1—0 to 3 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 4/3) moist; strong, thin, platy structure;
slightly hard, very friable, slightly sticky and
slightly plastic; few very fine roots; many very
fine and fine interstitial pores and common very
fine and fine vesicular pores; many clean sand
grains; strongly effervescent; moderately alkaline;
abrupt, smooth boundary.

Clsa—3 to 6 inches, pale-brown (10YR 6/3) silt loam,
brown (10YR 4/3) moist; weak, thin, platy strue-
ture; slightly hard, very friable, slightly sticky
and slightly plastic; few fine and common very fine
roots; few ¥%-inch horizontal cicada channels and
many very fine and fine interstitial pores; many
very fine, distinet, white (10YR 8/1) salt and
gypsum crystals; violently effervescent; strongly
alkaline; clear, smooth boundary.

IIC2—6 to 31 inches, pale-brown (10YR 6/3) clay, brown
(10YR 4/3) moist; moderate, medium, angular and
subangular blocky structure; very hard, firm, very
sticky and very plastic; many very fine and few
fine and medium roots; common very fine and fine
interstitial pores and few very fine tubular pores;
upper 3 inches have common very fine and fine,
distinct, white (10YR 8/1) salt and gypsum
crystals; few fine and very fine yellowish-brown
(10YR 5/6) stains along root channels; 10 per-
cent brittle eylindrical durinodes; violently effer-
vescent; very strongly alkaline; gradual, smooth
boundary.

IIC3sica—31 to 44 inches, pinkish-gray (7.5YR 6/2) clay,
brown (7.5YR 4/4) moist; weak, medium and
fine, angular and subangular blocky structure;
very hard, firm, very sticky and very plastic; few
very fine roots; many very fine and few fine tubu-
lar pores; 80 percent cylindrical, very firm, brittle
durinodes; violently effervescent; very strongly
alkaline; smooth boundary.

IIC4—44 to 60 inches, stratified pinkish-gray (7.5YR 6/2)
and light-brown (7.5YR 6/4) clay, brown (7.5YR
4/2 and 4/4) moist; weak, medium and fine, sub-
angular blocky structure; very hard, friable, very
sticky and very plastic; few very fine roots; many
very fine and few fine interstitial and tubular
pores; few fine and medium, distinet, very dark
gray (10YR 3/1) mottles; violently effervescent;
very strongly alkaline.

The A1l horizon has platy structure or is massive in
places. The IIC2 horizons have textures of clay or silty
clay and contain thin discontinuous strata of loamy fine
sand and fine sand in places.

Poorma silt loam, clay variant (PV)—This soil is in

small areas on flood plains in the northern part of the
survey area. Included in mapping, and making up about
3 percent of the mapped acreage, are areas of Poorma
and Holtle soils.

Runoff is slow, and the hazard of erosion is slight.
This soil is subject to infrequent flooding and is
strongly saline and alkali affected.

This soil is suitable for the production of only the
most salt-tolerant irrigated crops. It is used for graz-
ing and wildlife habitat. Dryland capability subclass
VIIw; range site NV 28-47; dryland wildlife suitabil-
ity group 4-24; not assigned to a woodland suitability
group.

Rock Land

Rock land (RO} consists of long, narrow areas on
moderately steep to extremely steep canyon faces,
mostly in the southern half of the survey area (fig. 8).
This unit consists of Rock land, Rock outerop, rubble
land, some alluvium, and very shallow soils, all of
which are combined together in no regular pattern.
Rock land makes up about 90 percent of the mapped
acreage.

The vegetation is sparse and scrubby. It is big sage-
brush, Nevada ephedra, squirreltail, needleandthread,
scattered bitterbrush, Utah juniper, and pinon pine in
those areas where plants will grow.

Runoff is very rapid, and the hazard of erosion is very
severe.

Rock land is not suitable for irrigated crops. It is
used mainly for limited grazing, wildlife habitat, and
watershed. Dryland capability subclass VIIIs; not as-
signed to a range site, wildlife suitability group, or
woodland suitability group.

Rough Broken Land

Rough broken land is land that has been cut so badly
by recent gullies that it is nearly barren and the profile
arrangement of the soil material has been largely de-
stroyed. Local relief varies in height from a few feet to
about 30 feet. The gullying has been in soft ancient lake-
bed material. Runoff is rapid, and the hazard of erosion
is very severe.

Rough broken land and Badland provide the major
source of sediment in the principle drainage system of
the Meadow Valley Watershed basin.

Rough broken land has been mapped only in associa-
tion with the Buster series in the Buster-Rough broken
land association (BR).

Roval Series

The Roval series consists of well-drained soils that
are shallow to a hardpan. These soils formed in allu-
vium derived mainly from ignimbrites and lacustrine
sediment high in pyroclastic materials. They are on dis-
sected high valley-fill terraces. Slopes are 2 to 15 per-
cent. The vegetation is big sagebrush, black sagebrush,
squirreltail, blue grama, Indian ricegrass, and scattered
Utah juniper. Elevation ranges from 5,700 to 6,100
feet. The average annual precipitation is 10 to 12 inches,
and the average annual air temperature is 45° to 50° F.
The frost-free season is 100 to 110 days.
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Figure 8.—Scenic area of Rock land near camp sites of Beaver Dam State Park.

In a representative profile the surface layer is pale-
brown gravelly loam about 2 inches thick. The next
layer is brown gravelly clay loam about 12 inches thick.
Below this is a very pale brown indurated hardpan that
has continuous silica laminae, The laminae have white
lime coatings and are above a strongly cemented hard-
pan that has pockets and discontinuous strata of weakly
cemented and indurated material. The overall hardpan
is about 18 inches thick. It is underlain by pale-brown
very gravelly loamy sand that has some discontinuous
silica and lime laminae and silica and lime coatings on
some pebbles. This material extends to a depth of 60
inches or more.

Permeability is moderately slow above the very
slowly permeable hardpan in Roval soils. Available
water capacity is very low. Effective rooting depth is
10 to 20 inches.

The Roval soils are used mainly for grazing, wild-
life habitat, and watershed.

Representative profile of Roval gravelly loam, 2 to
15 percent slopes, under native vegetation, about 9.5
miles NE. of Pioche and approximately 1,200 feet east
of the NW corner of sec. 23, T. 2 N., R. 68 E., Mount
Diablo baseline and meridian:

A1—0 to 2 inches, pale-brown (10YR 6/3) gravelly loam,

dark brown (10YR 3/3) moist; moderate, thick,
platy structure; soft, very friable, slightly sticky
and slightly plastic; few fine and very fine roots;
common fine and very fine vesicular pores; mildly
alkaline; abrupt, smooth boundary.

B2t—2 to 5 inches, brown (10YR 5/3) gravelly clay loam,

dark brown (10YR 3/3) moist; weak, coarse, pris-
matic structure parting to moderate, medium platy;
slightly hard, very friable, sticky and slightly
plastic; common fine and very fine roots; many
very fine interstitial pores and common fine tubu-
lar pores; few thin clay films in pores and on ped
faces; mildly alkaline; clear, wavy boundary.

B3tca—5 to 14 inches, brown (10YR 5/3) gravelly clay

loam grading gradually to pale-brown (10YR 6/3)
very gravelly loam, dark brown grading to brown
(10YR 8/3 and 4/8) moist; weak, coarse, pris-
matic structure; slightly sticky and slightly plas-
tic; common fine and very fine and few medium
roots; common very fine and fine interstitial and
tubular pores; common thin clay films in pores
and few thin clay films on ped faces; gravel,
mostly pan fragments; strongly effervescent in the
upper part but violently effervescent in the lower
part; strongly alkaline; abrupt, wavy boundary.

IICl1sicam-—14 to 24 inches, very pale brown (10YR 8/3)

indurated duripan containing continuous pale-
brown (10YR 6/3) silica laminae that have white
(10YR 8/1) lime coatings, pale brown (10YR 6/3)
and light gray (10YR 7/2) moist; massive; ex-
tremely hard and extremely firm; few root mats
along fractures and on the upper laminae; many
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very fine and fine and few medium interstitial
pores; many thin and moderately thick pendant
silica and lime coatings; violently effervescent;
strongly alkaline; gradual, wavy boundary.
II1C2sicam—24 to 32 inches, very pale brown (10YR 7/3)
strongly cemented duripan that has pockets and
discontinuous strata of weakly cemented and in-
durated materials; many very thin (less than 5
millimeters  thick), discontinuous, pale-brown
(10YR 6/8) silica laminae and many coarse and
very coarse white (10YR 8/1 and 8/2) lime coat-
ings, pale brown (10YR 6/3) moist; massive; ex-
tremely hard and hard, extremely firm and firm;
many very fine and fine interstitial pores; many
thin silica and lime coatings in pores and as
bridges between sand grains; violently effervescent;
strongly alkaline; clear, smooth boundary.
IIC3sica—32 to 60 inches, pale-brown (10YR 6/3) very
gravelly loamy sand, brown (10YR 5/3) moist;
several very thin (less than 5 millimeters thick),
discontinuous, very pale brown (10YR 7/3) and
white (10YR 8/2) silica and lime laminae; silica
and lime coatings on some pebbles; massive; hard
and very hard, very friable and very firm, non-
sticky and nonplastic; strongly effervescent but
violently effervescent on laminae; strongly alkaline.

About 25 percent of the surface is covered by gravel.
The hardpan is at a depth of 10 to 20 inches. These soils
are usually noncalcareous in the upper part, but they are
effervescent at the surface in places. The A1l horizon has
weak or moderate, medium or thick, platy structure, or it
is massive. The upper 7 inches have an average organiec-
matter content of 1.0 to 2.5 percent. The Bt horizon is 18 to
24 percent clay and 15 to 35 percent gravel, mostly pan
fragments. The hardpan has some discontinuous silica
laminae that range to as much as 8 millimeters in thickness.
They are hard or extremely hard. The hardpan is 12 to
20 inches thick.

Roval gravelly loam, 2 to 15 percent slopes (RRD).—
This soil is in large, broad areas on dissected high
valley-fill terraces in the central part of the survey area.
It has the profile described as representative of the
series.

Included with this soil in mapping, and making up
about 20 percent of the mapped acreage, are areas of
Linco and Acana soils. Some Badland and alluvium are
included in the mapped acreage.

Runoff is medium, and the hazard of erosion is mod-
erate.

Roval soil is not suitable for irrigated crops. It is
used mainly for grazing and wildlife habitat. Dryland
capability subclass VIIs; range site NV 28-45; dryland
wildlife suitability group 3-42; not assigned to a wood-
land suitability group.

Roval-Acana association (RV).—This association is in
small narrow bands and broad areas on dissected high
valley-fill terraces in the west-central part of the sur-
vey area. It is about 55 percent Roval gravelly loam, 2
to 15 percent slopes, and 25 percent Acana gravelly
sand loam, 2 to 8 percent slopes. Included in mapping,
and making up about 20 percent of the mapped acreage,
are areas of Geer and Linco soils.

The gently sloping to strongly sloping Roval soil dif-
fers from other soils in the mapping unit by its position
on the slightly higher parts of the terraces. It has the
profile deseribed as representative of the Roval series.
Runoff is medium on this soil, and the hazard of erosion
is moderate.

The gently sloping to moderately sloping Acana soil
differs from other soils in the mapping unit by its posi-
tion on the slightly lower parts of the terraces where

the landscape is smooth or undulating. It has the pro-
file described as representative of the Acana series.
This association is not suitable for irrigated crops. It
is used mainly for grazing and wildlife habitat. Roval
part in dryland capability subeclass VIIs; range site
NV 28-45; dryland wildlife suitability group 3-42.
Acana part in dryland capability subclass VIIs; range
site NV 28-41; dryland wildlife suitability group 3-42.
Neither part assigned to a woodland suitability group.

Satt Series

The Satt series consists of well-drained soils that are
moderately deep to a hardpan, These soils formed in
alluvium derived mainly from ignimbrite. They are on
sides and tops of terraces. Slopes are 4 to 30 percent.
The vegetation is pinon pine, Utah juniper, big sage-
brush, black sagebrush, bitterbrush, and some miscel-
laneous grasses. Elevation ranges from 6,800 to 7,500
feet. The average annual precipitation is 10 to 14 inches,
and the average annual air temperature is 43° to 45° F.
The frost-free season is less than 60 days. o

In a representative profile the surface layer is light
brownish-gray very stony sandy loam about 2 inches
thick over dark grayish-brown gravelly sandy clay
loam about 5 inches thick. Below this is brown gravelly
clay over very gravelly sandy clay and light-brown very
gravelly sandy clay loam about 18 inches thick. The
next layer is a very pale brown indurated hardpan that
has continuous unoriented white lime coatings and is
about 28 inches thick. It is underlain by a light
yellowish-brown strongly cemented hardpan that has
pockets and seams of weakly cemented loamy fine sand.
This pan extends to a depth of 60 inches or more.

Permeability is slow above the very slowly permeable
hardpan in the Satt soils. Available water capacity is
very low. Effective rooting depth is 20 to 30 inches,

The Satt soils are used mainly for grazing, wildlife
habitat, and watershed.

Representative profile of Satt very stony sandy loam,
4 to 15 percent slopes, in an area of Basket-Lize asso-
ciation, 2,640 feet east of the SW. corner of sec. 28, T.
5 N, R. 70 E., Mount Diablo baseline and meridian:

A11—0 to 2 inches, light brownish-gray (10YR 6/2) very
stony sandy loam, very dark grayish brown (10YR
3/2) moist; massive; soft, very friable, nonsticky
and slightly plastic; few very fine roots; few very
fine interstitial pores and common fine and very
fine vesicular pores; neutral; abrupt, smooth
boundary.

A12—2 to 7 inches, dark grayish-brown (10YR 4/2) grav-
elly sandy clay loam, very dark brown (10YR 2/2)
moist; very dark grayish brown (10YR 3/2)
rubbed; moderate, very fine, granular structure;
slightly hard, friable, slightly sticky and plastic;
few medium and common very fine roots; many
very fine interstitial pores; few thin clay bridges;
neutral; clear, smooth boundary.

B21t—7 to 11 inches, brown (7.5YR 4/2) gravelly clay,
dark brown (7.5YR 3/3) moist; moderate, fine and
medium, subangular blocky structure; hard, fri-
able, very sticky and very plastic; common very
fine and few fine and medium roots; many very
fine and fine interstitial pores; many thin clay
films on ped faces and continuous thin clay films
in pores; neutral; clear, smooth boundary.

B22t—11 to 17 inches, brown (7.5YR 5/4) very gravelly
sandy clay, brown (7.5YR 4/4) moist; weak, fine,
subangular blocky structure; hard, friable, very
sticky and plastic; few medium and common very
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fine roots; many very fine and fine interstitial
pores; many thin clay films on ped faces; con-
tinuous thin clay films in pores, common thin clay
bridges between sand grains; neutral; gradual,
smooth boundary.

B3t—17 to 25 inches, light-brown (7.5YR 6/4) very grav-
elly sandy clay loam, brown (7.5YR 4/4) moist;
massive; slightly hard, friable, sticky and slightly
plastic; few fine and medium roots; many very
fine and fine interstitial pores; common thin clay
films in pores and as bridges between sand grains;
mostly noneffervescent but strongly effervescent in
a few spots; neutral; abrupt, wavy boundary.

Clsicam—25 to 53 inches, very pale brown (10YR 7/3)
indurated duripan that has continuous unoriented
white (10YR 8/2) lime coatings and pockets of
pale brown (10YR 6/3), brown (10YR 5/3), light
gray (10YR 7/2), and brown (10YR 4/3) moist;
massive; extremely hard and extremely firm; mat
of very fine roots on top and in cracks of the upper
part; violently effervescent; moderately alkaline;
abrupt, wavy boundary.

C2sicam—>b3 to 60 inches, light yellowish brown (10YR
6/4) strongly cemented duripan, white (10YR 8/2)
and very pale brown (10YR 7/3) coatings; pockets
and seams of weakly cemented loamy fine sand;
dark yellowish brown (10YR 4/4), light gray
(10YR 17/2), and pale brown (10YR 6/3) moist;
massive; extremely hard, very firm and brittle;
many very fine interstitial pores; thin (%4 to %
inch thick) discontinuous silica laminae along old
fracture planes and common thin silica films as
bridges between sand grains; slightly effervescent,
but violently effervescent in lime coatings; moder-
ately alkaline.

About 10 percent of the surface is covered by gravel.
A few cobbles are on the surface, and the surface cover is
5 percent stones. The hardpan is at a depth of 20 to 30
inches. The A1l horizon has weak, medium to very
fine granular or subgranular blocky structure; weak, me-
dium or thick, platy structure; or is massive. The B2t
horizon has an overall thickness of 16 to 20 inches. It is
dominantly gravelly and very gravelly clay or sandy clay
but includes very gravelly heavy clay loam. The B2t horizon
is 35 to 50 percent clay and 50 to 70 percent gravel. The
laminae of the hardpan are 1/64 to 1/4 inch thick. They
are at the top of the hardpan and randomly oriented
along old factures. Below the indurated part of the hard-
pan are strata that are either strongly or weakly cemented
with silica.

Satt stony sandy loam, 4 to 15 percent slopes, eroded
(SAD2).—This soil is in large, broad areas on dissected
upland terraces in the north-central part of the survey
area. It has a profile similar to that described as rep-
resentative of the series, but it has an eroded surface
layer about 5 inches thick, and the depth to hardpan is
20 to 25 inches. Included in mapping, and making up
about 5 percent of the mapped acreage, are areas of
other noneroded Satt soils.

Runoff is medium to rapid, and the hazard of erosion
is severe.

This soil is not suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Dryland capa-
bility subclass VIIs; dryland wildlife suitability group
324 ; woodland suitability group 1f1; not assigned to a
range site.

Satt stony fine sandy loam, 2 to 8 percent slopes,
eroded (SCC2).—This soil is in small areas on dissected
terraces in the northern part of the survey area. It has
a profile similar to that described as representative of
the series, but it has a stony fine sandy loam surface, is
severely eroded, has Class 2 stoniness, and is only 10 to
14 inches deep to an indurated hardpan. This soil is
shallower to the indurated hardpan than other Satt

soils mapped in the survey area. This shallowness, how-
ever, does not affect its use and management. Included
in mapping, and making up about 10 percent of the
mz}lpped acreage are areas of Basket and other Satt
soils.

Runoff is medium to rapid, and the hazard of erosion
is severe,

This soil is not suitable for irrigated crops. It is used
mainly for grazing and wildlife habitat. Dryland capa-
bility subclass VIls; dryland wildlife suitability group
324 ; woodland suitability group 1f1; not assigned to a
range site.

Satt association (SD)—This association is in large,
broad areas on upland terraces in the northern part of
the survey area. It is about 45 percent Satt stony sandy
loam, 4 to 15 percent slopes, eroded, and 45 percent Satt
extremely stony sandy loam, 15 to 30 percent slopes. In-
cluded in mapping, and making up about 10 percent of
the mapped acreage, are areas of Holtle soils.

The moderately sloping to strongly sloping Satt soil
differs from other soils in the mapping unit by its posi-
tion on the flatter dissected terrace slopes and by its
eroded surface layer. It has a profile similar to that
described as representative of the series, but it has a
4- to 5-inch stony sandy loam surface layer, and the
hardpan is at a depth of 20 to 25 inches. Runoff is
medium to rapid, and the hazard of erosion is severe.

The moderately steep Satt soil has steeper slopes than
other soils in the mapping unit. It has a profile similar
to that described as representative of the series, but its
surface layer is extremely stony. Runoff is medium or
rapid, and the hazard of erosion is moderate.

This association is not suitable for irrigated crops.
It is used mainly for grazing, wildlife habitat, and
watershed. Satt stony sandy loam, 4 to 15 percent slopes,
eroded, in dryland capability subclass VIIs; dryland
wildlife suitability group 3824; woodland suitability
group 1fl. Satt extremely stony sandy loam, 15 to 30
percent slopes, in dryland capability subclass VIIs;
dryland wildlife suitability group 334; woodland suit-
a]tl)cility group 1x1. Neither part assigned to a range
site.

Seval Series

The Seval series consists of well-drained soils that
are moderately deep to a hardpan. These soils formed
in alluvium derived mainly from ancient lake terraces.
They are on sides of terraces. Slopes are 30 to 50 per-
cent. The vegetation is Utah juniper, cliffrose, big
sagebrush, and miscellaneous grasses. Elevation ranges
from 5,500 to 6,200 feet. The average annual precipita-
tion is 10 to 14 inches, and the average annual air tem-
perature is 49° to 53° F. The frost-free season is 100
to 110 days.

In a representative profile the surface layer is
grayish-brown very gravelly sandy loam about 3 inches
thick. Below it is brown gravelly sandy clay loam over
light-brown gravelly clay. This material is about 11
inches thick. Below this is light-brown calcareous and
brittle gravelly sandy loam about 9 inches thick. It is
underlain by a variegated brown, light yellowish-
brown, and white indurated hardpan. This pan has a
strongly cemented matrix and a thin continuous silica
cap. It is about 4 inches thick. A layer of pinkish-gray,



MEADOW VALLEY AREA, NEVADA-UTAH 57

weakly cemented, very gravelly material made up of
strata of fine sand, loamy sand, and loam extends to a
depth of 60 inches or more.

Permeability is slow above the very slowly permeable
hardpan in the Seval soils. Available water capacity is
very low. Effective rooting depth is 20 to 28 inches.

The Seval soils are used mainly for grazing, wild-
life habitat, and watershed.

Representative profile of Seval very gravelly sandy
loam, 30 to 50 percent slopes, under native vegetation,
600 feet north of the SE. corner of sec, 8, T. 1 N., R.
69 E., Mount Diablo baseline and meridian:

A1—0 to 3 inches, grayish-brown (10YR 5/2) very gravelly
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak, medium and fine, subangular blocky
structure; soft, very friable, nonsticky and non-
plastic; few fine, very fine, and micro roots; many
very fine and few fine interstitial pores and a few
very fine tubular pores; 50 percent gravel, 20 per-
cent cobbles; neutral; clear, wavy boundary.

B1t—3 to 6 inches, brown (7.5YR 5/2) gravelly sandy clay
loam, dark brown (7.5YR 8/2) moist; weak, me-
dium, subangular blocky structure; slightly hard,
friable, sticky and very plastic; common fine, very
fine, and micro and few medium roots; few very
fine tubular pores and many fine interstitial pores;
few thin clay films in pores and as bridges between
sand grains; 20 percent gravel, 10 percent cobbles;
neutral; clear, wavy boundary.

B2t—6 to 14 inches, light-brown (7.5YR 6/4) gravelly
clay, brown (7.5YR 4/4) moist; weak, medium,
prismatic structure; very hard, firm, very sticky
and very plastic; common micro and few fine and
very fine roots; few very fine and fine tubular
pores and many very fine and fine interstitial
pores; many thin clay films in pores; few thin
clay films on ped faces, few thin clay bridges be-
tween sand grains; 20 percent gravel, 10 percent
cobbles; neutral; clear, wavy boundary.

Clsica—14 to 23 inches, light-brown (7.5YR 6/4) gravelly
sandy loam, brown (7.5YR 4/4) moist; massive;
hard, firm and brittle; few very fine tubular pores
and many very fine and fine interstitial pores;
common thin clay films coating pebbles and as
bridges between sand grains; common, fine, dis-
tinct, very pale brown soft lime masses; effer-
vescent in lime masses; moderately alkaline; ab-
rupt, wavy boundary.

C2sicam—~23 to 27 inches, variegated brown (10YR 4/3),
light yellowish-brown (10YR 6/4), and white
(10YR 8/1) indurated duripan that has strongly
cemented matrix and thin (1 millimeter thick),
light-gray (10YR %7/2), continuous indurated
silica cap containing thin (2 millimeters thick),
discontinuous, horizontal and oblique indurated
silica laminae; massive; extremely hard and very
hard, extremely firm and very firm; abrupt, wavy
boundary.

IIC8sica—27 to 60 inches, pinkish-gray (7.5YR 7/2),
weakly cemented, very gravelly lacustrine material
composed of strata of fine sand, loamy sand, and
loam; brown (7.5YR 5/2) moist; massive; hard,
firm and brittle; many fine and very fine intersti-
tial pores; many silica and lime bridges between
sand grains; strongly effervescent, moderately
alkaline.

The hardpan is at a depth of 20 to 28 inches. About 50
percent of the surface is covered by gravel, and 20 percent
is covered by cobbles. The Bt horizon typically is about 30
percent gravel and cobbles but ranges from 15 to 35 per-
cent. Texture includes clay, sandy clay loam, heavy clay
loam, or sandy clay modified by gravel and cobbles.

Seval very gravelly sandy loam, 30 to 50 percent
slopes (SEF).—This soil is in small, narrow areas on sides
of terraces in the west-central part of the survey area.

Included with this soil in mapping, and making up

about 5 percent of the mapped acreage, are areas of
soils similar to Seval soils.

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

This soil is not suitable for irrigated crops. It is used
for grazing, wildlife habitat, and watershed. Dryland
capability subclass VIIs; dryland wildlife suitability
group 324; woodland suitability group 2d1; not
assigned to a range site,

Shroe Series

The Shroe series consists of deep, well-drained soils
that formed in alluvium derived from ignimbrites and
reworked old lacustrine sediment influenced by pyro-
clastic materials. They are on gently sloping to mod-
erately steep side slopes and rounded tops of dissected
old valley-fill terraces. Slopes are 2 to 30 percent. The
vegetation is Utah juniper, big sagebrush, needleand-
thread, squirreltail, and scattered pinon pine. Elevation
ranges from 5,000 to 6,200 feet. The average annual
precipitation is 10 to 14 inches, and the average annual
air temperature is 45° to 49° F. The frost-free season
is 100 to 130 days.

In a representative profile the surface layer is brown
gravelly loam about 2 inches thick over 4 inches of
gravelly sandy clay loam that is 20 percent gravel. Be-
low this is 4 inches of brown sandy clay loam, 25 per-
cent of which is fine tuff fragments; and below it is 6
inches of brown gravelly clay, 40 percent of which is
fine tuff fragments. The next layer is strong-brown very
gravelly sandy clay loam, about 50 percent of which is
fine tuff fragments. This layer is about 24 inches thick.
It is underlain by light-brown loam that is 10 percent
gravel and extends to a depth of 60 inches or more.

Permeability is slow in the Shroe soils. Available
water capacity is moderate. Effective rooting depth is
60 inches or more.

The Shroe soils are used mainly for grazing, wildlife
habitat, and watershed.

Representative profile of Shroe gravelly loam, 2 to
15 percent slopes, under native vegetation, 1,300 feet
south and 1,300 feet east of the NW. corner of sec. 20,
T. 5 S., R. 71 E., Mount Diablo baseline and meridian:

A1—0 to 2 inches, brown (10YR 5/3) gravelly loam, very
dark grayish brown (10YR 3/2) moist; masive;
soft, friable, slightly sticky and slightly plastic;
few very fine roots; common very fine vesicular
pores; neutral; abrupt, smooth boundary.

A12—2 to 6 inches, brown (10YR 4/3) gravelly sandy clay
loam, dark brown (10YR 8/3) moist; weak, me-
dium, prismatic structure; hard, friable, sticky
and plastic; common very fine and few fine and
micro roots; few fine and very fine tubular pores;
20 percent gravel; neutral; abrupt, smooth
boundary.

B1t—6 to 10 inches, brown (10YR 4/8) sandy clay loam,
dark brown (10YR 3/3) moist; moderate, medium,
prismatic structure; very hard, friable, sticky and
plastic; few fine and medium roots; few medium
and very fine tubular pores; few thin clay films
on ped faces and common thin clay films in pores;
25 percent pebbles, fine tuff fragments; neutral;
clear, smooth boundary.

B2t—10 to 16 inches, brown (7.5YR 8/4) gravelly clay,
brown (7.5YR 4/4) moist; weak, medium, pris-
matic structure; very hard, friable, sticky and
very plastic; very few fine and few medium roots;
few micro and few very fine tubular pores; few
thin clay films in pores and on ped faces; 40 per-
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cent gravel, fine tuff fragments; neutral; clear,
smooth boundary.

B3t—16 to 40 inches, strong-brown (7.5YR 5/6) very
gravelly sandy clay loam, brown (7.5YR 4/4)
moist; weak, coarse, prismatic structure; very
hard, friable, sticky and plastic; very few fine and
few medium roots; few micro and very fine tubular
pores; very few thin clay films on ped faces and
in pores; 50 percent gravel, fine tuff fragments;
neutral; clear, wavy boundary.

C—40 to 60 inches, light-brown (7.5YR 6/4) loam, brown
(7.5YR 5/4) moist; massive; hard, friable, slightly
sticky and slightly plastic; few fine interstitial
pores and very few very fine tubular pores; 10
percent gravel; neutral.

Twenty percent of the surface is covered by gravel. The
Bt horizon is sandy clay loam, sandy clay, clay loam, or
clay and is 35 to 45 percent clay and 35 to 50 percent gravel
and tuff fragments. This horizon typically has a cumulative
thickness of 30 to 36 inches but ranges from 20 to 36
inches. The C horizon is 10 to 60 percent gravel.

Shroe gravelly loam, 2 to 15 percent slopes (SGD).—
This soil is in large, broad areas on the dissected sides
of terraces in the southeastern part of the survey area.
This soil has the profile described as representative of
the series. Included in mapping, and making up about
10 percent of the mapped acreage, are areas of Decan
soils.

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

This soil is not suitable for irrigated crops. It is used
for grazing and wildlife habitat. Dryland capability
subelass VIs; dryland wildlife suitability group 324;
woodland suitability group 1f1; not assigned to a range
site.

Shroe-Badland association (SH).—This association is
in a large, broad area on the dissected sides of old
valley-fill terraces in the southeastern part of the sur-
vey area. It is about 50 percent Shroe cobbly sandy clay
loam, 15 to 30 percent slopes ; 15 percent Shroe gravelly
loam, 2 to 15 percent slopes; and 15 percent Badland.

Included with this association in mapping, and mak-
ing up about 20 percent of the mapped acreage, are
areas of soils similar to Shroe soils. Also included is
some alluvium.

The moderately steep Shroe soil differs from other
soils in the mapping unit by its position in a landscape
of steeper, intermediate, and lower slopes. It has a pro-
file similar to that described as representative of the
series, but it has a cobbly sandy clay loam surface layer,
a gravelly clay loam subsoil, and fine sandy loam under-
lying material. Runoff is medium or rapid, and the haz-
ard of erosion is moderate or severe.

The gently sloping to strongly sloping Shroe soil
differs from other soils in the mapping unit by its posi-
tion on the upper parts of the terraces where slopes are
less than 15 percent. It has the profile described as rep-
resentative of the series. Slopes are dominantly 8 to 15
percent but include rounded terrace tops where slope
is as little as 2 percent. Runoff is medium, and the haz-
ard of erosion is moderate.

Badland is on the severely dissected, narrow, finger-
like terrace remnants and terrace side slopes. It is usu-
ally barren. Runoff is very rapid, and accelerated
erosion is taking place.

This association is not suitable for irrigated crops. It
is used for wildlife habitat and limited grazing. Live-
stock have been excluded from most of this unit. Shroe

parts in dryland capability subclass VIs; dryland wild-
life suitability group 324; woodland suitability group
1f1. Badland part in dryland capability subclass VIIle;
not assigned to a wildlife suitability group or woodland
suitability group. Neither part assigned to a range site.

Sierocliff Series

The Sierocliff series consists of well-drained soils
that are moderately deep to a hardpan. These soils
formed in gravelly loamy alluvium derived from lime-
stone and some admixture from reworked lacustrine
materials or in loess high in pyroclastic materials. They
are on old dissected alluvial fans. Slopes are 2 to 8 per-
cent, The vegetation is black sagebrush, cliffrose, Neva-
da ephedra, some scattered Utah juniper, and miscel-
laneous grasses. Elevation ranges from 5,800 to 6,500
feet. The average annual precipitation is 10 to 12 inches,
and the average annual air temperature is 46° to 50° F.,
The frost-free season is 100 to 110 days.

In a representative profile the surface layer is light
brownish-gray gravelly sandy loam about 3 inches
thick. The next layer is pale-brown light clay loam over
gravelly light clay loam. It is about 8 inches thick. Be-
low it is white gravelly loam that is weakly cemented
with lime and silica and is about 10 inches thick. Below
this is a white hardpan about 5 inches thick. It is
strongly cemented with lime and has very thin, discon-
tinuous, horizontal lime and silica laminae. The next
layer is a very pale brown, indurated, very gravelly
hardpan that is cemented with lime and has many white
coatings and seams. It contains several thin, discon-
tinuous, lime and silica laminar strata and is about 7
inches thick. It is underlain by a white to light-gray,
strongly cemented, gravelly hardpan that is cemented
with lime and extends to a depth of 48 inches or more.

Permeability is moderate above the very slowly per-
meable hardpan in the Sierocliff soils. Available water
g:ap}e;.city is very low. Effective rooting depth is 20 to 30
inches.

The Sierocliff soils are used mainly for grazing and
wildlife habitat.

Representative profile of Sierocliff gravelly sandy
loam, 2 to 8 percent slopes, under native vegetation,
1,320 feet east and 1,200 feet north of the SW. corner
of sec. 5, T. 1 N., R. 67 E., Mount Diablo baseline and
meridian :

A1—0 to 3 inches, light brownish-gray (10YR 6/2) gravelly
sandy loam, brown (10YR 4/3) moist; weak, thick,
platy structure; soft, very friable, nonsticky and
nonplastic; common fine and few very fine roots;
common fine vesicular pores; strongly effervescent;
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