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How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. 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 1983. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1983. This survey was
made cooperatively by the Soil Conservation Service; the United States
Department of the Interior, Bureau of Land Management; and the University of
Nevada, Agriculture Experiment Station. It is part of the technical assistance
furnished to the Lander County Conservation District.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping. If
enlarged, maps do not show the small areas of contrasting soils that could have
been shown at a larger scale.

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex, age, marital status, or handicap.

Cover: A typical landform sequence in Lander County, Nevada, North Part. This is along
Trout Creek in the Shoshone Range south of Battle Mountain. In the foréground, Doowak and
Veta soils are dominant on the inset fans. In the near middleground, Oxcorel, Dun Glen, and
Whirlo soils are dominant on fan skirts and low fan piedmont remnants. In the far
middleground, Tomera, Snapp, and Whirlo soils are on a fan piedmont remnant. In the
background, Glean, Locane, Pernty, and Sumine soils are dominant on the mountains.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Lander County, Nevada, North Part. It contains predictions of soil
behavior for selected land uses. The survey also highlights limitations and
hazards inherent in the soil, improvements needed to overcome the limitations,
and the impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the suitability of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal, and
poliution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads. Clayey
or wet soils are poorly suited to use as septic tank absorption fields. A high
water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cooperative Extension Service.

ol P IEL

William D. Goddard
State Conservationist
Soil Conservation Service
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LaNDER CounTy, NorTH PaRT, is in the north-central
part of Nevada. The survey area contains 1,588,530
acres, or 2,482 square miles. Battle Mountain is the
only town located in the survey area.

The survey area is bounded on the west by Pershing
and Humboldt Counties, on the north by Elko County,
and on the east by Eureka County. The northeast part
of the county is included in the Tuscarora Mountain
Area soil survey.

The survey area consists of numerous north-south
oriented mountain ranges and valleys. Elevations
average 8,500 feet in the mountains and 4,500 feet in
the valleys. The Humboldt River flows east to west
across the northern part of the survey area. The Reese
River flows south to north and bisects the central part.

The Bureau of Land Management administers all
public land in the survey area.

Descriptions, names, and delineations of soils in this
soil survey do not fully agree with those on soil maps
for adjacent survey areas. Differences are the result of
better knowledge of soils, modifications in series
concepts, intensity of mapping, or the extent of soils
within the survey.

General Nature of the Survey Area

This section gives general information about the
survey area. It briefly discusses history, water supply,
industries and transportation, drainage, geology, and
climate.

History

The first explorers in Lander County were members
of the Peter Skeen Ogden expedition in 1828. Ogden
and others worked their way upstream on the Humboldt
River bottom lands, trapping beavers and other
furbearers. In 1841, the first party of migrants on its
way to California came into the area. By 1844, the
winding course of the Humboldt River became known
as the “Humboldt Trail,” the main thoroughfare for the
westward migration.

Development began in 1869 with the completion of
the transcontinental railroad, which opened the area to
both eastern and western markets. The town of Battle
Mountain developed as a railroad station and terminal
for the freight and stage roads to the south. About this
time the numerous mines caused the area to boom.
During the 1890’s, an expanding cattle industry
replaced mining as the economic base.

After the discovery of barite, gold, and copper,
mining again became the economic base. Farming, both
livestock and crop production, diversifies the local
economy.

Water Supply

Wells and streams supply irrigation water. In the arid
valleys, wells are used to irrigate alfalfa and small
grains. Stream water is used in irrigating native
meadows and pastures along drainageways. At the



higher elevations, numerous small springs, seeps, and
small, intermittent streams provide adequate water
sources for livestock and wildlife.

Battle Mountain obtains its water supply from deep
underground wells. Rural areas also fill their domestic
water needs from wells or dependable springs.

Industries and Transportation

The major industries in the survey area are mining,
ranching, and irrigated crop production.

Mining provides most of the employment in the area.
Gold and barite are the major minerals mined, and
copper and turquoise make up a smaller portion (25).

The ranches are mainly cow-calf operations that sell
the calves in fall.

Irrigated crops are produced mostly in the Middle
Reese River Valley, Antelope Valley, and North Battle
Mountain areas. The main crops are alfaifa hay, alfalfa
seed, and small grains.

The Southern Pacific and Western Pacific Railroads
parallel the Humboldt River across the northern part of
the survey area. The minerals mined in the area are
shipped mostly by rail.

Interstate 80 runs east-west across the northern part
of the survey area. State Highway 305 runs north-south
between Battle Mountain and Austin, Nevada.
Numerous dirt roads or jeep trails, which are accessible
in summer and fall, cross the survey area.

Drainage

The Reese River drains a large part of Lander
County, North Part. It is an intermittent axial stream that
flows northward through the survey area to join the
Humboldt River near Battle Mountain. Rock Creek
drains the northeastern corner of the survey area and
joins the Humboldt River northeast of Battle Mountain.
The Humboldt River flows westward and then
northwestward across the northern part of the county
and terminates in the Lahontan Basin at the Humboldt
Sink.

The rest of the survey area consists of bolsons called
Buffalo and Grass Valleys. These are basins that
intermittent streams internally drain. These streams flow
only in spring or during localized thunderstorms in
summer and terminate at a central playa within these
valleys.

Geology

The geology of the survey area is variable and
compiex.
Most outcrops of pre-Tertiary rocks in this area
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consist of sedimentary and metasedimentary rocks,
mainly interbedded chert, shale, argillite, greenstone,
and quartzite. These rocks dominate the Augusta,
Battle Mountain, and most of the Shoshone and
Toiyabe Ranges. Typically, Atlow, Linrose, Packer, and
Slaven soils formed in these rocks.

The volcanic rocks in this area include rhyolitic and
andesitic tuffs, welded ash-flow tuffs, basalt, and related
pyroclastic rocks. Most of these were laid down during
the Miocene and Pliocene Epochs. These rocks are
dominant in the Sheep Creek Range and Fish Creek
Mountains and are in small areas in the central
Shoshone and Toiyable Ranges. Typically, Colbar,
Hooplite, Laped, and Walti soils formed in these rocks.

The oldest valley fill material is sediment of Tertiary
age. It occurs along the Middle Reese River Valleys, in
the Fish Creek Basin, and as old alluvial divides
between the Carico and Reese Vaileys and the Grass
and Crescent Valleys. This valley fill, which is partially
lithified, typically consists of siltstone, sandstone,
conglomerate, and some beds of voicanic ash.
Typically, Genaw, Perlor, Puett, and Tessfive soils
formed in these deposits.

The fan piedmont slopes in the valleys are made up
of older Quaternary alluvium with influence from loess
and high amounts of volcanic ash. This alluvium is
parent material of Beoska, Broyles, Tenabo, Whirlo, and
other soils.

The youngest material in the area consists of recent
alluvium along the flood plains of the Reese and
Humboldt Rivers and on the lower valley floors.
Typically, Batan, Ocala, Sonoma, and Wendane soils
formed in this material.

Climate

Prepared by the National Climatic Data Center, Asheville, North
Carolina.

In Lander County, summers are hot, especially at
lower elevations, and winters are cold. Rangeland takes
in most of the survey area. At lower elevations
precipitation is normally light during all months of the
year. At higher elevations it is much greater and snow
accumulates to considerable depths. Much of the
snowmelt irrigates crops in nearby valleys. Climatic data
for Austin included here closely resemble those for the
southern part of the survey area and for areas at higher
elevations.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Austin and Battle
Mountain, Nevada, for the period 1951-78. Table 2
shows probable dates of the first freeze in fall and last
freeze in spring. Table 3 provides data on length of the
growing season.
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In winter, the average temperature is 31 degrees F.
The average daily minimum temperature is 19 degrees
F. The lowest temperature on record, -30 degrees F,
occurred at Battle Mountain on December 9, 1972. In
summer, the average temperature is 68 degrees F. The
average daily maximum temperature is about 86
degrees F. The highest temperature, 109 degrees F,
was recorded at Battle Mountain on July 27, 1975.

Growing degree days, shown in table 1, are
equivalent to “heat units.” Beginning in spring, growing
degree days accumulate by the amount that the
average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is 14 inches at Austin
and 7 inches at Battle Mountain. Of this, 60 percent
usually falls in April through September, which includes
the growing season for most crops. The heaviest 1-day
rainfall during the period of record was 2.27 inches at
Battle Mountain on October 12, 1963. Thunderstorms
occur on about 12 days each year.

Average seasonal snowfall is 40 inches at Austin and
24 inches at Battle Mountain. The greatest snow depth
at any one time during the period of record was 23
inches at Austin. On the average, 31 days at Austin and
14 days at Battle Mountain have at least 1 inch of snow
on the ground, but the number of such days varies
greatly from year to year. Every few years in the survey
area a blizzard strikes with high winds and drifting
snow. During blizzards, snow remains on the ground for
many weeks, even at lower elevations, and livestock
suffer.

The average relative humidity in midafternoon is
about 30 percent. Humidity is higher at night, and the
average at dawn is about 65 percent. The sun shines
85 percent of the time possible in summer and 60
percent in winter. The prevailing wind is from the west.
Average windspeed is highest in spring and averages 9
miles per hour.

How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a discussion
of the suitability, limitations, and management of the
soils for specified uses. The fieldworkers mainly in the
northern half of the survey area were soil scientists of
the Soil Conservation Service and the Bureau of Land
Management. Those mainly in the southern half of the
area were soil scientists of Soil and Land Use

Technology, Inc., under contract to the Bureau of Land
Management.

Some discrepancies were recognized when joining
the Tuscarora Mountain Soil Survey Area. This older
soil survey was completed within the framework of
knowledge and standards that existed at the time. Also,
the acreage of soils involved along the join is so small
that no purpose was served to extend the delineations
into this area. Because of a better understanding of
soils and an improved methodology in mapping
techniques, some of the soil names, map unit
components, or physiographic positions may not be
exactly the same. These advancements should have
little or no affect in the use of this survey in managing
soils.

The soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of
drainage; the kinds of crops and native plants; and the
kinds of bedrock. They dug many holes to study the soil
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the surface
down into the unmodified parent material in which the
soil formed. The unmodified material is devoid of roots
and most other living organisms, and biological activity
has not changed it.

The soils and miscellaneous areas in the survey area
are in orderly patterns related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil or miscellaneous area is
associated with a particular kind or segment of the
landscape. By observing the soils and miscellaneous
areas in the survey area and relating their position to
specific segments of the landscape, a soil scientist
develops a concept or model of how they were formed.
Thus, during mapping, this model enables the solil
scientist to predict with a considerable degree of
accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Individual soils on the landscape commonly merge
gradually into one another as their characteristics
gradually change. To construct an accurate map,
however, soil scientists must determine the boundaries
between the soils. They can observe only a limited
number of soil profiles. Nevertheless, these
observations, supplemented by an understanding of the
soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted color, texture,
size, and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, reaction, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
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Figure 1.—The major physiographic parts of an internally-drained intermontane basin,

or bolson: the piedmont siope (P) and the basin floor

or, more specifically, the bolson floor (F). The schematic diagram shows part of an elongated bolson; bounding mountain ranges are

on the near and far sides of the boison and hilis cut off the far end. The dotted li

nes are drainageways and suggest positions of major

landforms. Neither the playa nor the drainageways of the floor are shown.

their properties, the soil scientists assigned the soils to
taxonomic classes.

Taxonomic classes are concepts. Each taxonomic
class has a set of soil characteristics with precisely
defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil
‘taxonomy is the system of taxonomic classification used
in the United States. It is based mainly on the kind and
character of soil properties and the arrangement of
horizons within the profile. The soil scientists classified
and named the soils in the survey area. Then they
compared the individual soils with similar soils in the
same taxonomic class in other areas. They did so to
confirm data and assemble additional data based on
experience and research.

Some typical pedons described are located in the
southern part of Lander County, outside of the survey
area. This situation exists because a large part of
Lander County was mapped under a separate private
contact. Soils that were already mapped at that time

and that were not mapped again within the survey area
have the typical pedon description already available for
those soils regardless of which survey area they are in.
The affected typical pedon description has a statement
under the heading “Type location” indicating its origin
outside of the survey area. In some pedons, taxa are in
map units that are similar but not identified within this
survey area.

While the soil survey was in progress, samples of
some of the soils in the area were collected for
laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties. In so doing, they determine the
expected behavior of the soils under different uses.
Interpretations for all of the soils were field tested
through observation of the soils in different uses and
under different levels of management. Some
interpretations are modified to fit local conditions, and
some new interpretations are developed to meet local
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needs. Data are assembled from other sources, such as
research information, production records, and field
experience of specialists. For example, data on crop
yields under defined levels of management are
assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate
and biological activity. Soil conditions are predictable
over long periods of time, but they are not predictable
from year to year. For example, soil scientists can
predict with a fairly high degree of accuracy that in most
years a given soil will have a high water table within
certain depths. But they cannot predict that a high water
table will always be at a specific level in the soil on a
specific date.

Soil scientists located and identified the significant
natural bodies of soil in the survey area. Then they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Soil Landscapes

In this soil survey, the mapped areas generally
represent associations of two or three soil components
as well as other included soils of small extent. Soil
patterns commonly coincide with landforms and
physiographic positions. In the section “Detailed Soll
Map Units,” descriptive terms are used to identify where

Figure 2.—The semiboison displays the effects of several cycles of dissection and deposition. The major landforms are ballenas (B), the
fan piedmont (comprising several levels, or ages, of fan remnants) (P), the fan skirt (S), an axial stream terrace (T), and an axial stream
flood plain (F). Alluvial fans are not distinguished from the fan piedmont. Inset fan (1) component landforms are located between fan

remnants, and mountains bound the basin on two sides.
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Figure 3.—A schematic diagram of a fan skirt (S) that merges along its lower boundary with a basin floor (BF). What formed the fan skirt
were coalescing alluvial fans originating at gullies cut in a dissected fan piedmont (P) and debouching inset fans (I) of the tan
piedmont. The erosional fan piedmont remnants and mouths of the inset fans form the upper boundary of the fan skirt. The fan skirt is
the same age surface as the inset fans but is younger than the relict summits of the fan remnants. It may be the same age or younger
than the basin-floor surface but, as shown here, is younger because alluvium of the fan skirt overlaps the basin-floor surface.

the individual soil components are on the landscape.
While landforms and soils are related, they are not
mutually exclusive. Individual soil series commonly
occur on more than one component landform.

In this survey area, the landforms are classified and
defined according to Peterson (22). The landform
elements are described and defined in a manner
precise enough for one to visualize where soils occur in
relation to each other. The intent of this section is not to
define all of the landform terms but to briefly define the
main geomorphic surfaces in the survey area. All
landform terms are defined in the Glossary.

The landforms of the intermontane basins are first
grouped into two general classes, bolson (fig. 1) and
semibolson (fig. 2). Within these two groups are three
major physiographic parts identified in the Basin and
Range Province (fig. 3). These are the bounding
mountains, the piedmont slope, and the basin floor. The
bounding mountains are not well defined: the slope
components are identified and the hills are separated

from the mountains. The definition of a hill is a highland
mass that rises less than 1,000 feet above the
surrounding boundaries. The piedmont slope and basin
floor are gross topographic forms that slope from the
bounding mountains down to a central playa.

The shapes, genetic relationships, and geographic
scales of the topography seen in the field are used to
classify the landforms. The two general classes, bolson
and semibolson, are successively divided into smaller
and genetically more homogeneous classes (charts 1
and 2). The broadest class is major physiographic
parts, each of which is made up of several genetically
related major landforms. They in turn may be comprised
of several more genetically related component
landforms. The component landforms are about the
smallest single units that one would consider in
combined terms of their form, constituent materials, and
genetic history. Some component landforms, such as
fan piedmont remnants, have distinctive topographic
parts with quite different geomorphic histories. The
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CHART 1.—CLASSIFICATION OF BOLSON LANDFORMS

Landforms

Parts of tandforms

|
Major
physiographic part

Major landform

Component landform

v

Landform element

\

Slope component

Bounding mountains

Piedmont slope

Basin floor (bolson
floor)

Mountain valley fan

Rock pediment

Ballena ...............

Alluvial fan

Fan piedmont

Fanskirt..............

Alluvial flat

Alluvial plain
Sand sheet

Lake plain
Playa

Erosional fan remnant

Inset fan
Rock pediment remnant

Inset fan

Fan collar
Erosional fan remnant

Inset fan
Erosional fan remnant

Inset fan

Fan apron

Nonburied fan remnant
Beach terrace

Beach terrace

Relict alluvial flat
Recent alluvial flat

Sand dune (Parna
dune)

Lake plain terrace
Flood plain playa

Summit
Side slope

Partial ballena.........

Channel
Channel

Summit ...
Side slope

Channel

Channel
Channel

Channel
Summit
Side slope

Partial baillena.........

Channel
Channel

Summit
Side slope

Partial ballena.........

Channel
Channel
Channel
Channel

Channel

Channel
Channel

Interdune flat
Channel
Channel

Shoulder siope
Back slope
Foot slope
Crest
Shoulder slope
Back slope
Foot slope

Crest
Shoulder siope
Back slope
Foot slope

Crest

Shoulder slope
Back slope
Foot slope

Shoulder slope
Back slope
Foot slope
Crest
Shoulder slope
Back slope
Foot slope

Shoulder slope
Back slope
Foot slope
Crest
Shoulder slope
Back slope
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Soil Survey

Landforms

Parts of landforms

!
Major
physiographic part

Major iandform

Component landform

v

Landform element

\

Slope component

Bounding mountains
Piedmont slope

Mountain valley fan
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Landforms

Parts of landforms
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Major
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Landform element

\

Slope component

Basin floor
(semibolson floor)

Alluvial flat

Alluvial plain

Basin-floor remnant . ...

Sand sheet
Axial-stream flood plain

Relict alluvial flat Channe!
Recent alluvial flat Channel
...................... Summit
Side slope ............ Shoulder slope
Back slope
Foot slope
Partial ballena......... Crest
Shoulder slope
Back slope
Foot slope
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Inset fan Channel
Sand dune
Flood plain playa Channel
Stream terrace Summit
River terrace Side slope ............ Shoulder slope
Back slope
Foot slope

fourth class, landform elements, recognizes these parts.

The fifth class, slope components, includes those
landform elements that are erosional surfaces to be
subdivided into their genetic components.

For soil survey applications, it would be most
convenient if somewhere in the hierarchy the landform
classes corresponded to individual soils. The very
purposes of a landform classification, however, prevent
such classes being gathered in a single category.

In the section “General Soil Map Units,” landscape

positions are given for each major component. These
generally are major physiographic parts, major
landforms, or component landforms. In the section
“Detailed Soil Map Units,” broad landscape positions
are given for each map unit in the map unit setting.
These are major physiographic parts or major
landforms. More detailed landscape positions are given
for each major component and contrasting inclusion.
These generally are component landforms, landform
elements, or slope components.
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The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils or
miscellaneous areas and some minor soils or
miscellaneous areas. It is named for the major soils or
miscellaneous areas. The soils or miscellaneous areas
making up one unit can occur in other units but in a
different pattern.

A perspective of how the general soil map units
relate to the various broad landscapes is illustrated in
figures 4 and 5. The map units in figure 4 are
representative of those on a bolson that is an internally
drained intermontane basin. The map units in figure 5
are representative of those on a semibolson that is an
externally drained intermontane basin.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils or miscellaneous areas can be identified
on the map. Likewise, areas that are not suitable can
be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

The 22 general map units in this survey have been
grouped into four general kinds of landscape for broad
interpretive purposes. Each of the broad groups and the
map units in each group are described in the following
pages.

Map Unit Descriptions

Areas Dominated by Soils on Bolson and
Semibolson Floors

There are five map units in this group. The soils and
miscellaneous areas in the group are dominantly on
basin floors, axial stream flood plains, alluvial flats, lake
plains, and their remnants (22). Elevations range from

4,450 feet in the northern part of the survey area to
5,700 feet in the southern part. The average annual
precipitation is 5 to 8 inches, the average annual air
temperature is 46 to 52 degrees F, and the frost-free
season is 100 to 120 days.

The soils in this group are level to gently sloping and
very deep and have dominantly s