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HOW TO USE THE SOIL SURVEY REPORT

HIS SOIL SURVEY of Thomas

County will serve several groups of
readers. It will help farmers and ranch-
ers in planning the kind of management
that will protect their soils and provide
good yields; assist engineers in selecting
sites for roads, buildings, ponds, and other
structures; serve as a reference for stu-
dents and teachers; aid foresters in man-
aging woodlands; help prospective farm-
ers, land appraisers, bankers, and real
estate agents to decide the worth of a par-
ticular f
soil science..

Locating Soils

Use the index to map sheets at the back
of this report to locate areas on the large
map. The index is a small map of the
county numbered to show where each sheet
of the large map is located. When the
correct sheet of the large map has been
found, it will be seen that boundaries of
the soils are outlined, and that there is &
symbol for each kind of soil. All areas
marked with the same symbol are the same
kind of soil, wherever they occur on the
map. The symbol is inside the area if
there is enough room; otherwise, it is out-
side the area and a pointer shows where
the symbol belongs.

Finding Information

This report contains sections that will
interest different groups of readers, as well
as some sections that may be of interest
to all.

Ranchers and those who work with them
can learn about the soils in the section
“Descriptions of the Soils,” and then turn
to the section “Managing Rangeland,”
where the soils that support similar vege-
tation and need similar management have
" been placed in groups called range sites.
In that section information on the prin-
cipal plants on each range site and on pre-
dicted yields of herbage in favorable and
unfavorable years is given.

Information on use of the soils for culti-
vated crops is given in the section “Capa-

arm ; and add to our knowledge of

bility Groups of Soils,” where soils similar
in needed management and response to
that management have been pli’aced in
groups called capability units.

The “Guide to Mapping Units, Range
Sites, and Capability Units” at the back
of the report will simplify use of the ma
and report. This guide lists each soil an
land type mapped in the county, and the

age where each is described. Tt also lists,

or each soil and land type, the range site
and capability unit, and the pages where
each of these is described.

Persons interested in woodland can refer
to the section “Woodland and Wind-
breaks.” In that section the soils in the
county are grouped according to their
suitability for trees, and factors affect-
ing the management of woodland are
explained. »

Engineers will want to refer to the sec-
tion “Engineering Properties of the Soils.”
Tables in that section show characteristics
of the soils that affect engineering.

Scientists and others who are interested
will find information about how the soils
were formed and how they were classified
in the section “Genesis, Classification, and
Morphology of Soils.”

Students, teachers, and other users will
find information about soils and their
management in various parts of the re-
port, depending on their particular
interest.

Newcomers in Thomas County will be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be in-
terested in the section “General Nature of
the County” which gives additional infor-
mation about the county.

* * * * *

Fieldwork for this survey was com-
pleted in 1961. TUnless otherwise indi-
cated, all statements in the report refer
to conditions in the county at that time.
The soil survey of Thomas County was
made as part of the technical assistance
furnished by the Soil Conservation Serv-
ice to the Blaine-Thomas Soil and Water
Conservation District.

Cover Picture: Cattle on lush native grass on the Sandhills
in Thomas County.
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SOIL SURVEY OF THOMAS COUNTY, NEBRASKA

BY LESTER E. SHERFEY, SOIL CONSERVATION SERVICE, AND CHARLES FOX AND JOHN NISHIMURA,
: FOREST SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE UNIVERSITY OF NEBRASKA
CONSERVATION AND SURVEY DIVISION

HOMAS COUNTY is near the center of the Sandhills

region in Nebraska (fig. 1). The area measures 24
miles from north to south and 30 miles from east to
west. The total area of the county is 458,240 acres. Kle-
vation ranges from 2,690 feet above sea level near Halsey
to 3,460 feet near the western border. The Dismal River
flows through the southern part of the county, the Mid-
dle Loup River through the central part, and the North
Loup River through the northeastern corner. The area
consists of rolling, sandy soils that have a good cover of
grass. Little of the acreage is cultivated. Most of the
area is used for the production of beef cattle.

How This Soil Survey Was Made

Soil scientists made this survey to learn what kinds
of soils are in Thomas County, where they are located,
and how they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug or
bored many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down to the material that has
not been changed much by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
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Figure 1.—Location of Thomas County in Nebraska.

those in counties nearby and in places more distant. They
classified and named the soils according to uniform pro-
cedures. To use this report efficiently, it is necessary to
know the kinds of groupings most used in a local soil
classification. :

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. Fach 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. Valentine
and Dunday, 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 natural characteristics.

Many soil series contain soils that are alike except for
texture of their surface layer. According to such differ-
ences in texture, soil types are defined. Within a series,
all the soils having a surface layer of the same texture
belong to one soil type. Valentine fine sand and Valentine
loamy sand are two soil types in the Valentine series. - The
difference in texture of their surface layers is apparent
from their names.

Some soil types vary so much in slope, degree of ero-
sion, number and size of stones, or some other feature
affecting their use, that practical suggestions about their
management could not be made if they were shown on
the.soll map as one unit. Such soil types are divided
into soil phases. The name of a soil phase indicates a fea-
ture that affects management. For example, Valentine
fine sand, hilly, consists of those areas of Valentine fine
sand that are hilly and need management that takes this
hilliness into account.

After a guide for classifying and naming the soils had
been -worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries ac-
curately. The soil map in the back of this report was
prepared from the aerial photographs. _

The areas shown on-a soil map are called mapping
units. On most maps detailed enough to be useful in
planning management of fields, a mapping unit is nearly
equivalent to a soil type or a phase of a soil type. 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 type or soil phase.

1
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In preparing some detailed maps, the soil scientists have
a problem of delineating areas where different kinds of
soils are so intricately mixed, and so small in size, that
it is not practical to show them separately on the map.
Therefore, they show this mixture of soils as one mapping
unit and call it a soil complex. Ordinarily, a soil complex
is named for the major soil series in it, for example, Dun-
day-Anselmo loamy fine sands, hummocky. Also, on most
soil maps, areas are shown that are so rocky, so shallow,
or so frequently worked by wind and water that they
scarcely can be called soils. These areas are shown on a
soil map like other mapping units, but they are given
descriptive names, such as Blown-out land, and are called
land types rather than soils.

While a soil survey is in progress, sasmples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are
estimated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to
be organized in a way that it is readily useful to different
groups of readers, among them farmers, ranchers, man-
agers of woodland, engineers, and homeowners. Group-
ing soils that are similar in suitability for each speci-
fied use is the method of organization commonly used in
the soil survey reports. Based on the yield and prac-
tice tables and other data, the soil scientists set up trial
groups, and test them by further study and by consulta-
tion with farmers, agronomists, engineers, and others.
Then, the scientists adjust the groups according to the
results of their studies and consultation. Thus, the groups
that are finally evolved reflect up-to-date knowledge of
the soils and their behavior under present methods of use
and management.

General Soil Map

As one travels over a county or other large tract it is
fairly easy to see differences in the landscape from place to
place. There are many obvious differences. Some of
them are in shape, steepness, and length of slopes, in the
course, depth, and speed of the streams, in the width of
the bordering valleys, in kinds of wild plants, and in the
kind of agriculture. With these more obvious differences
there are others less easily noticed in the patterns of
soils. The soils differ along with the other parts of the
environment,.

By drawing lines around the different patterns of soils
on a small map, one may obtain a general map of the soils.
Each kind of pattern is called a soil association. Such a
map is useful to those who want a general idea of the
soil, who want to compare different parts of a county, or
who want to locate large areas suitable for some particular
kind of farming or other broad land use. It does not
show accurately the kinds of soils on a single farm or-a
small tract.

The soil associations, or kinds of soil patterns, in
Thomas County, are shown on the colored map at the back
of this report. The areas are named for the major soil
series in them, but soils of other series may be present in
any of the areas. Also, the major soil series of one area
may occur in the others. Tach general area has a distinct
pattern of soils, and the soil differences are important
to the farms within each general area.

The five soil associations in the county are shown on
the general soil map on the basis of the kinds and pro-
portions of soils that occur in each. A rancher flying over
Thomas County from the southeast wounld see these asso-
ciations as shown in figure 2.

Choppy sandhills make up most of the southern half of
the county, and choppy sandhills and intervening swales
are in the southwestern corner. Rolling sandhills and
rolling sandhills and swales are in the northern part. The
Middle Loup River and its flood plain, about 1 mile wide,
cross the county from Seneca to Halsey. The flood plain
of the North Loup River just touches the northeastern
corner of the county.

The individual soil associations in the county are de-
scribed in the pages that follow. Readers who want more
information about the soil series in these associations can
refer to the sections, “Descriptions of the Soils” and
“Detailed Descriptions of Soil Series.”

1. Valentine, Rolling, Soil Association:
Rolling Sandhills

This soil association consists mainly of broad areas of
smooth, round-topped hills broken in places by small
areas of steep, catstepped, peaked hills and intervening
small valleys. It is mostly in the northern part of the
county on both sides of the Middle Loup River, but a com-
paratively small area is in the northeastern part.

Valentine fine sand, rolling, makes up about 85 percent
of this association. It is on the smoother hills. Valen-
tine fine sand, hilly, on the steep, rough hills, makes up
about 14 percent of the association. The rest of the asso-
ciation consists of a few small areas of Rough broken land
along slopes of the river valley and of small areas of An-
selmo and Dunday soils on lower slopes of the valley. The
largest area of Rough broken land is near Seneca, where it
extends westward into Hooker County. It ischaracterized
by a distinct drainage system.

In this association the ranches are mostly small or
medium in size. The ranchers use the alluvial soils along
the river valley for hay and crops.

2. Valentine, Rolling-Anselmo Soil Associa-
tion: Rolling Sandhilis and Swales

This soil association, in the northern and the western
parts of the county, consists of scattered, nearly level to
gently rolling valleys, of low, smooth hills, and of a few,
small areas of peaked hills.

Valentine fine sand, rolling, makes up about 80 percent
of the association. It is on the hills and also, in some
places, in the gently rolling valleys. In most places it is
a deep, fine sand, but in a few places on the south or east
side of a valley, the surface soil is loamy fine sand to a
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Figure 2.—Sketch of the soil associations in Thomas County: 1. Valentine, rolling; 2. Valentine, rolling-Anselmo; 3. Valentine, hilly;
4. Valentine, hilly-Dunday; 5. Dunday-Loup.

depth of a few inches. About 5 percent of Valentine fine
sand, rolling, has beén cultivated and needs to be seeded
to desirable grasses.

Dunday and Anselmo soils, which make up about 10 per-
cent of the association and most of the cultivated acreage,
are in the nearly level to gently rolling valleys. About one-
fourth of the acreage of the Dunday and Anselmo soils
is cultivated, and an equal acreage has been cultivated but
isnow being returned to pasture.

Valentine fine sand, hilly, on steep faces of dunes, or in
a few places on high steep hills, occupies the rest of this
association. Here the ranches are of small and medium
size.

3. Valentine, Hilly, Soil Association:
Choeppy Sandhills

This association makes up the roughest, most rugged
part of the county. It occupies broad areas on both sides
of the Dismal River and extends northward across the
Middle Loup River in the eastern part of the county. The
areas consist of belts of steep, rough dunes separated by
belts of lower, smoother dunes. The valleys are small and
NATTOW.

In the southeastern part of the county, where this asso-
clation joins association 5, there are a few small areas of

subirrigated soils. In the western part of the county, on
slopes along the Dismal River, Rough broken land is more
extensive. g[n adjacent ooker County, the proportion of
Rough broken land further increases.

Valentine fine sand, hilly, on the larger and steeper
dunes, makes up about 55 percent of the association. Val-
entine fine sand, rolling, on the lower and smoother dunes,
makes up about 44 percent. Dunday soils are in a few
small areas in the larger upland valleys. There are also
small areas of Rough broken land, and of Anselmo, Hord,
and alluvial soils along the Dismal River.

Almost none of the acreage in this association is culti-
vated. The Bessey Division of the Nebraska National
Forest occupies the eastern part of the association. The
rest is mostly in medium and large ranches.

4, Valentine, Hilly-Dunday Seoil Association:
Choppy Sandhills and Swales

This soil association is an area of high, steep dunes
and intervening, fairly large, nearly level valleys. Lower,
rounded dunes are in the areas transitional from the val-
leys to the high dunes, and in places these rounded dunes
separate the nearly level areas in the valley. The associa-
tion is in the southwestern part of the county and extends
into adjacent Hooker, McPherson, and Logan Counties.
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Valentine fine sand, rolling, is on the smoother dunes
-and makes up about 60 percent of the total acreage. Val-
entine fine sand, hilly, 1s on the higher, steeper, rougher
dunes, some of which are more than 200 feet high. This
hilly Valentine soil occupies about 80 percent of.the asso-
ciation. Nearly level to gently rolling Dunday soils are
on the valley floors, and a few, small areas of Anselmo
soils are in the eastern part of the association. The Dun-
day and Anselmo soils make up 10 percent of the total
acreage. About 30 percent of the Dunday soils is culti-
vated, and an equal acreage was once cultivated but is
now in weedy grasses. The rest of the Dunday acre-
age 1s in native grasses. Most of this association is in
large ranches.

5. Dunday-Loup Soil Association:
River Valleys

Most of this soil association is along the Middle Loup
River, but a small area is along the North Loup River and
another is along the Dismal River in the eastern part of the
county. The association occupies the nearly level to gently
rolling terraces and river bottoms.

The well-drained, Meadin-Dunday loamy fine sands are
on the higher and deeper terraces, and Meadin loamy sand,
also well drained, is on somewhat lower terraces. The
Meadin-Dunday loamy fine sands make up about 37 per-
cent of the association, and Meadin loamy fine sand, about
14 percent. All of Meadin loamy fine sand is used for
pasture.

In a few places on terraces in the extreme eastern part of
the county are soils formed from material of Tertiary age.
On these terraces the nearly level areas are occupied by
Hord soils, the gently sloping areas by Anselmo soils and
Hord soils, and the steep areas by Gravelly land. These
soils make up only a small part of this association, but
they occupy more than half of the valley of the North
Loup River.

The imperfectly drained Elsmere soils occupy the sandy
terraces and make up about 5 percent of the association.
About one-fourth of the acreage of the Elsmere soils is
cultivated, and most of the rest is in hay. The Wann
soils occupy similar positions but have a finer texture than
the Klsmere soils. They make up about 8 percent of the
association, About two-fifths of the acreage of the Wann
soils 1s cultivated, and the rest is in native grass.

The poorly drained Loup soils, on river bottoms, make
up about 15 percent of the association, and Marsh, on the
lowest river bottoms, about 11 percent. The Loup soils are
used mostly for hay. Marsh is generally covered with
water and is suitable only for wildlife habitat.

Rivers make up about 13 percent of the association, and
lakes about 2 percent. The water in the rivers is clear and
of excellent quality, but the bedload of sand is heavy.
Lakes occupy several areas along the river channels, Most
of these are old oxbows and are generally fairly shallow.
A few lakes formed as the result of pumping gravel from
areas for industrial use; these are generally fairly deep.

In the western part of the valley of the Middle Loup
River, the association is fairly narrow. Near the county
line the nature of the valley changes, and in adjacent

Hooker County this valley is narrower and its slopes are
mostly Rough broken land.

This soil association is the most accessible in Thomas
County. It contains most of the tillable soils and most of
the high-producing hayland in the county. It also has the
most abundant and easily available supply of water. Con-
sequently, sites in this association are desirable, and many
of the ranch headquarters are located here. There are a
number of towns, a major highway, and a railroad in this
association.

Descriptions of the Soils

Thomas County is part of a large, sandy grassland made
up of dunes of various sizes broken by small to fairly large,
nearly level valleys (fig. 3).

All the soils in the county developed in sand deposited by
wind or water. Most of the soils in the valleys are influ-
enced by silt washed or blown from the Ogallala forma-
tion. In most places the silt has been reworked by wind or
water and mixed with the sand. In other places nearly un-
disturbed material from the Ogallala formation is in the
subsoil and substratum. The Ogallala formation underlies
the windblown fine sand throughout the county, but it is
exposed in some places along the slopes of the river valley.
It consists of layers that range in texture from gravel to
clay loam,

Most of the soils in this county are well-drained fine
sands and are not suited to cultivation. Less than 10 per-
cent of the acreage has ever been cultivated, and much of
this has been returned to grass. More than 95 percent of
the area is used for hay or pasture, which provides grazing
for beef cattle.

In this section each series of soils is described and im-
portant features that apply to all the soils in the series
are discussed. The location of the soils in the county and
their position in the landscape are given, a comparison
with nearby soils or similar soils is made, and the use of
the soils is briefly noted.

Following the description of each series is a description
of each soil in the series. Generally, these descriptions tell
how the various layers or horizons of the soil profile differ
from the layers described as representative of the series.
Unless otherwise stated, the colors given describe the sur-
face layer when dry and the underlying layers when moist.
The description of each soil also tells about the suitability
of the soil for agriculture, its use, and something about its
management needs.

A detailed description of each soil series is provided in
the section “Detailed Descriptions of Soil Series.” For
more general information about the soils, the reader can
refer to the section “General Soil Map,” which describes
the broad patterns of soils in the county.

Some of the terms used in the soil descriptions are de-
fined in a preceding section “How This Soil Survey Was
Made.” Other terms are described in the Glossary. The
acreage and proportionate extent of each soil mapped is
given in table 1. The location and extent of the soils in
the county are shown on the detailed soil map at the back
of thisreport.
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Figure 3.—Diagram showing typical soils and parent materials in Thomas County. Symbols below soil names identify range sites as

follows: (Sa) Sands;

(CS) Choppy Sands; (Sy) Sandy; (Sb) Subirrigated;

(WL) Wet Land; (TB) Thin Breaks; (SwG)

Shallow to Gravel.

Anselmo Series

" The Anselmo series is made up of deep, dark, sandy soils
that have finer textured layers in the lower part of the
profile. These soils are in enclosed valleys in the uplands
and along the slopes of river valleys. Most of the acreage
is in the northeastern part of the county. The native vege-
tation was mid and tall grasses.

The surface layer is brown to dark grayish-brown loamy
sand to sandy loam. It ranges from 6 to 24 inches in
thickness, but it averages between 10 and 12 inches except
in winnowed areas. In these areas some spots are thinner
and others are thicker. Below the surface layerisa lighter
colored layer, which is transitional to the light-colored
substratum. The substratum is fairly uniform sandy loam

in some places. In other places it consists of alternate
layers of fine sands or ranges from fine sandy loam to silt
loam in texture. In some places the substratum is
calcareous.

Anselmo soils have a finer textured subsoil and sub-
stratum than the Dunday soils. Their surface soil is
thicker and darker than that of the Valentine soils, and
they are finer textured throughout than those soils. '

The Anselmo soils are well drained. They take in water
rapidly and release it readily. Nevertheless, in places
water accumulates in small amounts in low spots, following
a heavy rain or rapid melting of snow. . _

These soils are among the most productive in the uplands
for crops, but they need protection from wind erosion.
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TavLe 1.—Approwimate acreage and proportionate ewtent

of soils

Soil Acres Percent
Anselmo fine sandy loam__________________ 344 0.1
Anselmo fine sandy loam, hummocky . ______ 831 .2
Blown-out land_.___. . ______________ 2,737 .6
Dunday loamy fine sand...._._.____________ 552 .1
Dunday loamy fine sand, hummocky____.___ 4,613 1.0

Dunday-Anselmo loamy fine sands, hum-
moeky - 2, 218 .5
Elsmere loamy fine sand____ .. ___ .. ___ 773 .2

Gravelly land_ . _______________________ 135 ®

Hord complex, sandy variants____________.._ 324 .1
Loup loam ... oo . _._ 804 .2
Loup fine sand and Marsh_._______________ 849 .2
Marsh__________ e e e 1, 045 .2
Meadin loamy sand_. .. ______._____ 538 .1
Meadin-Dunday loamy fine sands____._._.___ 2,243 .5

Meadin-Dunday loamy fine sands, hum-
moeky . . .. 1,114 .2
Valentine fine sand, hilly . .. ______.______ 109, 447 23. 9
Valentine fine sand, rolling_________________ 325, 546 71.0
Valentine loamy sand, hummocky_.________ 945 .2
Valentine soils and Rough broken land_._.___ 983 .2
Wann fine sandy loam_ . __________________ 517 .1
Rivers and lakes_.______________________ 1, 682 .4
Total . - ... 458, 240 100. 0

! Less than 0.1 percent.

Anselmo fine sandy loam (An) has layers like those de-
scribed for the series. It is nearly level and on floors of
valleys, and it is fairly uniform wherever it occurs.
Slopes range from 0 to 8 percent.

Most of this soil is cultivated, and it is one of the most
productive soils in the uplands. The soil is subject to
moderate wind erosion 1f left unprotected. Growing
cover crops and leaving crop residues on- the soil help
control wind erosion. Caapability unit ITe-3; Sandy range
site.

Anselmo fine sandy loam, hummocky (AnB) is in hum-
mocky areas and has short slopes that range from 38 to 6
percent. Its profile is similar to that described for the
series, but the surface layer is more variable in thickness.
In many small areas the surface layer is almost gone.
Other small areas have a cover of soil material, blown from
areas nearby, that ranges from a few to many inches in
thickness. In some places the covering material cannot be
distinguished from the original surface layer, but in other
places it is lighter colored and coarser textured. Winnow-
ing by wind has removed organic material and the finer
particles of soil in some places. Severely eroded areas
and blowouts are shown by symbols on the detailed soil
map.

Included with this soil in mapping are small areas of
Dunday and Valentine soils.

Anselmo fine sandy loam, hummocky, is subject to severe
wind erosion. The use of stubble-mulch tillage and wind
stripcropping and the growing of cover crops in winter
are needed on all areas used for crops. Capability unit
IVe-3; Sandy rangesite.

Blown-out Land (8)

This miscellaneous land type consists of areas of loose,
unstabilized sand blown about by the wind. The areas
are nearly level to vertical.

The blowouts are the result of wind erosion on any
of the soils mapped in the county, but they are most
common in Valentine soils. Small blowouts generally re-
sult from destruction of vegetation because of excessive
trailing by livestock. Iarger blowouts are caused by ex-
cessive trampling by livestock around windmills or by
cultivating areas without adequate protection from the
wind. Even though cultivation is discontinued when
blowouts develop, many of them continue to erode. A
typical blowout is shown in figure 4.

A blowout consists of one or more areas from which soil
has been removed by wind. It is generally shaped like
a bowl or saucer, is a few to many feet deep, and has verti-
cal banks on one or two sides. A hummock of accumulated
sand is adjacent to each area of removal. In some places
the area of accumulated soil has been stabilized by vegeta-
tion and only the area from which soil was removed re-
mains bare.

Blowouts can be stabilized if the areas are seeded and
mulched and livestock is excluded. When they are sta-
bilized, blowouts can be managed like the surrounding
soils. Capability unit VIe-5; Sands range site.

Dunday Series

In the Dunday series are deep, dark, nearly level to roll-
ing soils that are noncalcareous. - These soils are in en-
closed valleys and on stream terraces in the uplands. The
native vegetation was mid and tall grasses.

The surface layer, a brown to dark grayish-brown loamy
fine sand, is 6 to 24 inches thick. It is thinner in wind-
blown areas and thicker where soil material from other
areas has accumulated. Below the surface layer is 8 to
12 inches of material that in color and texture is transi-

Figure 4.—A blowout in a Valentine soil caused by cattle trailing
along a fence; the vertical bank and accumulation of sand are
typical.
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tional to the substratum. The substratum is a very pale
brown to pale-brown fine sand.

Dunday soils have a coarser textured subsoil and parent
material than the Anselmo soils. They have a thicker
and darker surface soil than the Valentine soils.

The Dunday soils are well drained and have low water-
holding capacity. They absorb water rapidly, release it
readily, and are somewhat droughty. Nevertheless, in
places small amounts of water accumulate in low spots
after a heavy rain or rapid melting of snow.

These soils are fairly productive of crops if well man-
aged, and about three-fourths of the acreage has been cul-
tivated at some time. Special practices are needed to pro-
tect these soils from wind erosion.

Dunday loamy fine sand (Du) has layers like those de-
scribed for the series. It is a nearly level soil on floors
of valleys. Slopes range from 0 to 3 percent.

About one-fifth of the acreage of this soil is cultivated.
The rest is in native grass. This soil has a higher water-
holding capacity than any of the other Dunday soils in
the county and 1s more productive. It is subject to severe
wind erosion. The growing of rye or other cover crops
in winter, following a row crop, and the use of stubble-
mulch tillage and wind stripcropping help to control soil
blowing. 6apwbi]ity unit IVe-5; Sandy range site.

Dunday loamy fine sand, hummocky (DuB) has slopes
of 8 to 6 percent. It issimilar to Dunday loamy fine sand,
but the thickness of its surface layer is more variable.

Included with this soil in mapping are many small areas
of Valentine soils.

About a third of Dunday loamy fine sand, hummocky, is
now cultivated, and the rest has been cultivated at some
time. This soil is not so productive as the other Dunday
soils. The included Valentine soils are less fertile than
this soil; they also blow more easily and thus provide cen-
ters from which erosion damage radiates. The growing
of cover crops in-winter and the use of stubble-mulch till-
age and wind stripcropping are needed in all cropped
areas. Capability unit IVe-5; Sandy range site.

Dunday-Anselmo loamy fine sands, hummocky (DAB)
hag slopes of 3 to 6 percent and occurs on hummocky to
gently sloping valley floors. It consists of an association
of Dunday and Anselmo soils and of soils that are inter-
mediate in texture between these two soils.

The surface layer is loamy fine sand. Below, the layers
are variable. They range from loamy fine sand through
stratified loamy sand and fine sandy loam to uniform fine
sandy loam.

Included with this mapping unit are a few small areas
of Valentine soils on the higher hummocks.

About a third of Dunday-Anselmo loamy fine sands,
hummocky, has been cultivated at some time but is now
used as pasture, and about another third is now being cul-
tivated. The areas never cultivated are all in native pas-
ture.

This soil is subject to severe wind erosion. Old, culti-
vated fields should be reseeded to adapted species of native
grasses. Capability unit IVe-5; Sandy range site.

Elsmere Series
The Elsmere series is made up of deep, dark, nearly
level, very sandy soils that are imperfectly drained.

T49-257 0—G5 2

These soils are on terraces or in upland valleys. 1In most
places they have a thin, calcareous layer just above the
water table, which is at a depth of 18 to 48 inches. Els-
mere soils developed under tall grasses in alluvial sands
where the supply of water was adequate and dependable.

The surface layer is dark-gray loamy fine sand. It
ranges from 6 to 16 inches in thickness, but it averages
between 8 and 10 inches. Below the surface layer is 2 to 8

_inches of material that in color and texture is transitional

to the substratum. The substratum is white or light-gray

.sand or sand and gravel.

These soils are adjacent to the Loup soils, but they are
lighter colored and better drained than those soils. They
also adjoin the well-drained Meadin, Dunday, and Valen-
tine soils.

Most areas of Ilsmere soils respond favorably to irriga-
tion, but irrigation is difficult and expensive to apply be-
cause of the low water-holding capacity of the soils. Blow-
ing is a hazard if the cover is removed.

Elsmere loamy fine sand (Ec) is the only soil of the
Flsmere series mapped in the county. It has slopes of 0
to 3 percent. :

Approximately 25 percent of the acreage of this soil is
cultivated ; the rest is in native grass. A cover that pro-
vides protection from blowing is needed on the soil at all
times, Yields ave high, but they are even higher if fertil-
izer 1s applied in the kinds and amounts iridicated by soil
tests and field trials. Capability unit TVw-5; Subirri-
gated range site.

Gravelly Land (cv

This miscellaneous land type consists of variable mate-
rial. It ranges from nearly pure gravel to 4 to 6 inches
of loamy sand underlain by gravel (fig. 5). The areas are
on exposed Tertiary gravel beds on slopes of the North
Loup River Valley. Gravelly land has slopes that range
from 3 to 25 percent and has a definite drainage system.

In most places Gravelly land consists of deep beds
of gravel. The spaces between the gravel in the upper
10 to 18 inches of the material are filled with loamy fine
sand.

Included with this land type in mapping are a few
small areas of Valentine soils.

Gravelly land is droughty and supports a thin stand
of short grass and of drought-tolerant forbs. Maintain-
ing a good stand of native grass helps to control erosion.
Capability unit VIIs—4; Shallow to Gravel range site.

Hord Series

In the Hord series are deep, dark, nearly level, non-
calcareous soils that are well drained. These soils are
on terraces of Tertiary age in valleys of the North Loup
River and of the eastern part of the Dismal River. The
native vegetation was mid and tall grasses.

The surface layer is grayish-brown loamy fine sand and
ranges from 4 to 24 inches in thickness, but in most places
it is 8 to 12 inches thick. Below the surface layer is 1 foot
to many feet of silt loam to clay loam that rests on sand
and gravel.
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Figure 5—Profile in Gravelly land under a sparse cover of short
grass.

Hord soils have a finer textured subsoil than the An-
selmo and the Wann soils, and they are better drained
than the Wann soils.

Hord complex, sandy variants (Hx) is the only unit of
the IHord series mapped in the county. Slopes are 0 to 3
percent.

Most of the acreage of this mapping unit is used for
pasture. The soils are moderately productive of crops if
adequate cover that provides protection from blowing
is maintained. The use of stubble-mulch tillage and wind
stripcropping and the growing of cover crops in winter
help to control wind erosion. Fertilizer should be applied
in the kinds and amounts indicated by soil tests and field
trials. Capability unit IVe-5; Sandy range site.

Loup Series

The Loup series consists of dark-colored, poorly drained
soils. These soils are on river bottoms in the Sandhills
of Nebraska (fig. 6). They developed in alluvial sands
where the water table was high and under a dense growth
of plants that tolerated moisture.

The surface layer is very dark grayish brown to black
and ranges from fine sand to clay loam. It is 2 to 14
inches thick, and in most places it 1s covered with a layer
of grayish-brown, partly decomposed organic matter 1 to

Figure 6—Typical view of Loup soils along the river; Valentine
soils and Rough broken land are in the background.

4 inches thick. In some places there is a calcareous layer
in the layer of organic matter or in the surface layer
below. The surface layer rests on a substratum of gray
to dark grayish-brown fine sand or on a layer transitional
to that material. The transitional layer, if present, is
1 to 4 inches thick and its color and texture are inter-
mediate between that of the surface soil and that of the
substratum. In some places the transitional layer is finer
textured than the material above or below. The boundary
between the surface layer and underlying material is
abrupt and smooth. In places the substratum grades to
coarse sand and gravel at a depth below 18 inches.

These soils occur with soils of the Elsmere series, which
are imperfectly drained and with the Meadin soils, which
are well drained. They also are associated with Marsh,
which is covered with water most of the time.

Loup soils are too wet for cultivation because the water
table is less than 24 inches from the surface most of the
time. Alsike clover is a valuable pasture plant on these
soils.

Loup loam (lm) has layers like those described for the
series. It has slopes of 0 to 1 percent and is at slightly
higher elevations than Loup fine sand and Marsh, with
which it is closely associated.

Some areas of this soil are as much as 40 percent of
Loup fine sand and Marsh. Also included are small
areas of Elsmere loamy fine sand.

Loup loam is too wet for cultivation. The vegetation
is predominantly native tall grass used for hay. Yields
increase if the areas are overseeded with alsike clover and
if fertilizer is applied. The fertilizer should be applied
in the kinds and amounts indicated by soil tests and field
trials. Capability unit Vw-1; Subirrigated range site.

Loup fine sand and Marsh (ldM) is at slightly lower
elevations and has poorer drainage than the associated
Loup loam. Slopes are 0 to 1 percent. Except for the
fine sand surface layer, the layers in Loup fine sand are
similar to those described for the Loup series.

This complex consists mainly of Loup fine sand and of
small areas of Marsh, of Loup loam, and of soils of the
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Elsmere and Meadin series. In some places Loup loam
makes up as much as 30 percent of an area and other soils
and Marsh make up as much as 10 percent.

Loup fine sand and Marsh is too wet for cultivation.
The vegetation is sedges and aquatic grasses used mainly
for hay. Capability unit Vw-5; Wet Land range site.

Marsh M)

Marsh consists of nearly level areas that are along rivers
and are submerged most of the time. In most places the
soil material is sand, but in many places the sand is cov-
ered by organic matterr that varies in thickness and in
state of decomposition.

Marsh supports a thick stand of cattails, rushes, willow
brush, and other aquatic plants, but little of the vegetation
is utilized. The areas may be under open water in wet
seasons, and in dry seasons may have no water on them.
The size of some areas has been reduced by artificial drain-
age, and the drained areas were mapped with soils of the
Loup series. Capability unit VIIIw-1; not assigned to a
range site.

Meadin Series

The Meadin series is made up of nearly level, very sandy
soils that are shallow and moderately deep over gravel.
These soils are on terraces. :
The native vegetation was mid and short grasses.

The surface layer ranges from loamy sand to loamy fine
sand. It ranges from 6 to 12 inches i thickness, but on
the average it is about 8 inches thick. Below the surface
layer is a lighter colored fine sand, 0 to 24 inches thick, that
rests on the substratum of nearly white alluvial sand and
gravel (fig. 7).

Meadin soils have a substratum that is coarser textured
and nearer the surface than that of the Dunday soils.
‘They are well drained, unlike the Elsmere soils, which are
imperfectly drained, and they have more uniform surface
layers than Gravelly land, which is sloping.

Meadin loamy sand (Md) has layers like those described
for the series. Slopes are 0 to 3 percent, and coarse sand
or gravel is at a depth between 8 and 20 inches. The
native vegetation was predominantly short grasses.

Included with this soil in mapping are a few small areas
of Elsmere soil.

Meadin loamy sand is very droughty. It is subject to
severe wind erosion if it is not protected. Controlling
grazing helps to maintain a protective cover of native
grasses, Capability unit VIIs—4; Shallow to Gravel
range site.

Meadin-Dunday loamy fine sands (MD) consists of
nearly level soils on terraces. Slopes are 0 to 1 percent.
This unit is made up of Dunday loamy fine sand and of
small, irregular, and narrow areas of Meadin loamy sand.
In many places the soil material consists of intergrades
between the two soils, and the substratum of sand and
gravel is at a depth of 20 to 36 inches. Most of the Dun-
day soil is underlain by alluvial sand and gravel at a depth
of 3 to 6 feet.

About half the acreage of this unit is cultivated, and
the rest is in native pasture. Productivity is slightly
lower than on Dunday loamy fine sand because these soils
are slightly more droughty. A protective cover that pre-

Slopes are 0 to 3 percent.

Figure 7.—Profile of Meadin loamy sand, which has a thin surface
layer underlain by sand and gravel.

vents blowing is needed on this unit. Capability unit
IVe-5; Sandy range site.

Meadin-Dunday loamy fine sands, hummocky (MDB)
has slopes of 1 to 3 percent, but it is otherwise similar to
Meadin-Dunday loamy fine sands. 'The areas are on chan-
neled or hummocky terraces.

Tncluded with this unit in mapping are small areas of
Valentine soil on hummocks.

About 40 percent of the acreage of these soils is culti-
vated, and the rest is in native grass. These soils are
slightly less productive than Dunday loamy fine sand.
They blow readily if they are left bare. It therefore 1s
necessary to keep growing crops or crop residue on the
soils, to use stubble-mulch tillage, and to grow cover crops
in winter on all areas used for crops. Capability unit
IVe-5; Sandy range site.

Valentine Series

The Valentine series is made up of deep, loose, sandy
soils that are well drained and noncalcareous. These soils
are gently rolling to very steep and have catstepped slopes.
The native vegtation was tall and mid grasses.

The surface layer ranges from grayish-brown fine sand,
0 to 10 inches thick, to loamy fine sand, 0 to 6 inches thick.
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The material underlying the surface layer is fine sand
transitional in color to the very pale brown sand below.

Valentine soils have thinner and coarser surface layers
than the Dunday, Hord, or Anselmo soils. Their sub-
stratum is coarser than that of the Hord or Anselmo soils.

Valentine fine sand, hilly (VaD) has layers similar to
those described for the series. Slopes are generally more
than 16 percent and are catstepped. The darkened sur-
face layer is less than 6 inches thick.

This soil. is closely associated with Valentine fine sand,
rolling, and in places contains as much as 45 percent of
that so1l in areas too small to delineate on the map. Also
included are small, narrow areas of Anselmo, Dunday, and
Elsmere soils and aveas of Loup soil, of Marsh, and of
Rough broken land along rivers. Severely eroded areas
and blowouts too small to map separately are shown by
symbols on the detailed soil map.

Valentine fine sand, hilly, is all in native grass or trees.
It is less productive than Valentine fine sand, rolling, and
requires better management to maintain enough cover to
prevent it from blowing. Controlling grazing helps to
maintain a protective cover of native grasses. Capability
unit VIIe-5; Choppy Sands range site.

Valentine fine sand, rolling (VaC) has layers similar to
those described for the series. Slopes are 8 to 16 percent.
In a few places the surface layer is loamy sand or loamy
fine sand less than 6 inches thick.

This soil is closely associated with Valentine fine sand,
hilly, and in places contains as much as 45 percent of
that soil. Also included are small areas of Anselmo,
Dunday, Elsmere, and Loup soils, in valleys, and areas of
Valentine loamy sand, hummocky, that are not cultivated.

Nearly all this unit is in native pasture, but some is in
trees. About 15,000 acres have been cultivated and should
be reseeded to grass. This soil is more productive and
more resistant to erosion than Valentine fine sand, hilly.
Controlling grazing helps to maintain a good stand of
native grass. Capability unit VIe-5; Sands range site.

Valentine loamy sand, hummocky (VcB) has layers sim-
ilar to those described for the series, but the surface layer
is lighter colored, thinner, or absent, and in most places
it is loamy sand. Slopes are 3 to 8 percent. In some
places the subsoil and substratum are both a loamy sand,
and in many places a buried soil occurs. Severely eroded
areas and blowouts too small to map separately are shown
by symbols on the detailed soil map. This soil was mapped
only in cultivated fields. Areas in pasture are included
with Valentine fine sand, rolling.

Valentine loamy sand, hummocky, is low in productivity
and highly susceptible to erosion if cultivated. The areas
should be reseeded to adapted species of native grass. On
this soil yields of forage are about equal to those on
Valentine fine sand, rolling. Capability unit VIe-5;
Sands range site.

Valentine soils and Rough broken land (VR) is an un-
differentiated unit made up of Valentine soils and Rough
broken land. The areas are along rivers on very steep,
rough valley slopes. The soil material developed in mix-
tures of eolian sand and Ogallala sand, silt, and clay.

The Valentine soils of this mapping unit are similar
to those mapped separately. Rough broken land is ex-
tremely variable. Slopes are generally more than 16
percent. The surface layer of Rough broken land is pale-
brown fine sand or loamy sand 4 to 18 inches thick. It

is underlain by a white substratum that is sandy loam in
some places and heavy clay loam in others. In many places
vertical banks of consolidated material of the Ogallala
formation are exposed. Valentine soils make up 80 to
60 percent of this unit, and Rough broken land occupies
40 to 70 percent.

All of this mapping unit is in native grass. Capability
unit VIIs-3; Thin Breaks range site.

Wann Series

The Wann series is made up of deep, dark, imperfectly
drained soils. These soils are along the Middle and North
Loup Rivers. Wann soils developed in alluvial sand and
silt under dense, tall grass, where the supply of moisture
was abundant and the water table was at a depth of 24
to 60 inches.

The surface layer is grayish-brown fine sandy loam. It
ranges from 8 to 16 inches in thickness, but 1t averages
between 10 and 12 inches and in places is weakly calcareous
near the surface. Below the surface layer is a buried
soil of dark-gray loam or silt loam 8 to 12 inches thick.
This buried layer is calcareous and high in organic matter.
It rests on gray fine sand that becomes lighter in color and
coarser in texture with increasing depth.

Wann soils are among the most productive soils in the
]cc.)uflty. Yields of hay, pasture, and cultivated crops are
high.

Wann fine sandy loam (Whb) is the only soil of the Wann
series mapped in the county. It has layers similar to
those described for the series. Slopes range from 1 to 3
percent.

About two-fifths of the acreage of this soil is cultivated,
and the rest is used for hay and pasture. Irrigation im-
proves yields of crops, and about 20 percent of the area
1s irrigated. Yields are normally among the highest in
the county.

In many places blowing is a problem if the soil is left
bare. Using stubble-mulch tillage or growing cover crops
in winter helps to control soil blowing. Fertilizer should
be applied in the kinds and amounts indicated by soil tests
and field trials. Capability unit ITTw-6; Subirrigated
range site.

Use and Management of Soils

This section discusses the use and management of soils
in Thomas County for rangeland, for meaaows, for culti-
vated crops, for woodland and windbreaks, for wildlife,
and for engineering. It explains the practices of manage-
ment appropriate for rangeland and describes the range
sites in the county. Also, it explains the capability group-
ing used to classify soils for production of cultivated
crops and predicts yields for the soils that are cultivated.

Managing Rangeland

More than 95 percent of all the land in Thomas County
is in grass usecF for hay or pasture for livestock—the
source of most income in the county. Most of the rest of
the land produces supplemental feed for the livestock
or is in ranch headquarters, roads, or other uses essential
for ranching. Consequently, proper management of graz-
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ing is important in obtaining the most economical produc-
tion of livestock.

The purpose of this section is to help ranchers in plan-
ning the management of their range. It describes the
range sites in the county, explains how range condition
classes are appraised, provides estimated yields for range
sites, and discusses practices that will improve yields
from rangelands and native meadows.

Range sites

The rancher can best manage his soil and plant re-
sources, for sustained high production, if he knows the
soils and vegetation on hisholdings. Soils differ in observ-
able characteristics that are related to their ability to
produce different kinds and amounts of native plants.

Soils that produce essentially the same kinds and
amounts of climax vegetation are grouped into range
sites. Fach range site has its own combination of environ-
mental conditions related to moisture, nutrients, and light.
These ultimately can produce a characteristic plant com-
munity, termed climaw vegetation, for the site.

Climax vegetation, representing the highest point of
plant succession, is a relatively stable community com-
pared to the weedy cover of old fields or to the condi-
tion of many ranges. It reproduces itself and changes
little as long as climate and soil remain unchanged. It
is the most productive combination of forage plants on
rangeland, and a combination that will persist without
tillage, fertilization, and replanting. Climax vegetation
thus represents the potential in kind and amount of vege-
tation for a range site.

Surveys showing range sites and condition classes on
a ranch give the operator an inventory of both present
and potential grazing resources. They show areas of
range that are producing below their potential and could
be improved. They also show areas that are producing
at their potential. Thus, by using surveys of range sites
and condition classes, the rancher can plan a grazing
program to improve or maintain his range.

Seven kinds of range sites are recognized in Thomas
County. Burzlaff (3),* following research on three range
sites in many sandhill counties of Nebraska, found that
the silt-clay fraction of the sand soils correlated with
differences in the vegetation when ranges in excellent con-
dition were compared.

The soils in each of the seven sites in the county, the
dominant forage plants in the climax vegetation of these
sites, and percentages of total herbage each of these species
may contribute are shown in table 2.

Range condition

Range condition is the present state of the vegetation as
compared to climax vegetation for the kind of land (range
site). It is expressed as a percentage, which shows how
much of the present vegetation is of the same kind as that
in the climax vegetation. :

The deterioration or improvement of range condition is
gradual. In the course of such changes the same area of
Iand is successively occupied by many kinds of plants in
many combinations.

The ranch operator should know the major kinds of
range plants that should be growing on different sites.

1 Italic numbers in parentheses refer to Literature Cited, p. 42.

Tasre 2.—Range sites of Thomas County and the soils in
each, dominant plants in the climax vegetation, and the
range in herbage production for each plant

Range in
percentage
Range site and soils Dominant plants of total
herbage
on site
Sands:
Valentine fine sand, rolling. Prairie sandreed._ 20-50
Valentine loamy sand, hum- | Little bluestem.___ 15-40
mocky.
Blown-out land. Sand bluestem____ 10-35
Switchgrass.______ 10-30
Indiangrass__.____ 5-20
Choppy Sands:
Valentine fine sand, hilly. Little bluestem____ 25-60
Sand bluestem____ 20-50
Sand lovegrass.___ 20-40
Prairie sandreed._ _ 20-40
Sandy:
Anselmo fine sandy loam. Prairie sandreed___ 25-70
Anselmo fine sandy loam, hum- | Sand bluestem____ 15-50
mocky.
Dunday loamy fine sand. Switchgrass_....__ 15-50
Dunday loamy fine sand, hum- | Indiangrass.__.._ .. 5-25
mocky.
Dunday-Anselmo loamy fine | Needle-and-thread. 5-20
sands, hummocky.
Meadin-Dunday loamy fine
sands.
Meadin-Dunday loamy fine
sands, hummocky.
Hord complex, sandy variants.
Subirrigated: ]
Elsmere loamy fine sand. Big bluestem._____ 25-80
Loup loam. Indiangrass.._._._ 15-65
Wann fine sandy loam. Switchgrass. .- --__ 20-75
Wet Land:
Loup fine sand and Marsh. Tall sedges- - ___ . 25-80
Prairie cordgrass. - 20-75
Reedgrasses...____ 0-40
Shallow to Gravel:
Gravelly land. Blue grama and 20-60
hairy grama.
Meadin loamy sand. Sand dropseed.- - - - 5-20
Thin Breaks:
Valentine soils and Rough Little bluestem____ 20-50
broken land.
Sand bluestem_ . __ 10-40
Side-oats grama. . 5-20

He needs to know how these plants respond to differences
in grazing use, especially the appropriate time and inten-
sity of use. e needs to know the condition of his range
and whether it is deteriorating or improving.

All the food that plants use for growth is manufac-
tured in their leaves. Removal of leaves during the manu-
facturing period affects growth of both roots and shoots.
Livestock graze selectively, and they remove more leaves
from some plants than from others. Their selection of
plants for grazing varies with the season and the degree
of use. For this reason, pastures respond to grazing in
different ways. Some kinds of plants decrease, some in-
crease, and others originally not present may invade.
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These responses to grazing are used in a system for classi-
fying range condition. ) )

Decreaser species for a site are those present in the orig-
inal community that decrease in amount of total herbage
they contribute if they arve closely grazed continuously
during the growing season. [Increaser plants are those of
the original plant community that normally increase, at
least for a time, in velative amount of total herbage they
produce. They increase as decreaser plants cover less of
the site. Znwader plants ave those not in the original plant
community that begin growing in an area after the de-
creasers and increasers have been weakened or eliminated.

Range condition of an area is determined by comparing
its present vegetation with the original or climax vegeta-
tion for the site. Four condition classes (4, 5) are used to
indicate this departure from the potential, or climax
(fig. 8). These are excellent, good, fair, and poor. Com-
parison of vegetation along fence lines will be helpful in
determining range condition (fig.9).
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PERCENTAGE OF CLIMAX VEGETATION IN RESPONSE
TO OVERGRAZING

Figure 8.—Four range-condition classes based on percentage of
climax vegetation and behavior of climax range plants under
increasingly intensive grazing.

Figure 9.—Range on left of fence is in fair condition; that.on the

right is in excellent condition. On the left tall grasses have been

nearly eliminated, and yields have declined; short grasses now

produce most of the forage, and annuals have invaded and they
also have been grazed down.

On ‘this site
tall and mid grasses produce abundant forage.

Figure 10.—Variation in relief of Sands range site.

The goal of range management is range in the excellent
or good range-condition class. Greatest yields are ob-
tained, on a sustained basis, 1f the range 1s in excellent
condition. Also, if range is maintained in good to ex-
cellent condition, soil and water losses are reduced to a
minimum because little rainfall and snowmelt are lost
through runoff. Thus, the amount of moisture available
in the soil for production of grass is increased.

Descriptions of range sites

Following are brief descriptions of the seven range sites
recognized. in Thomas County. Names of the soils in-
cluded in each range site are given along with other dis-
tinctive features.

SANDS RANGE SITE

This range site is made up of deep, loose sand in nearly
level areas and on rolling dunes (fig. 10). The soils in this
site are well drained to excessively drained. They are—

Blown-out land.
7alentine fine sand, rolling.
Valentine loamy sand, hummocky.

Most areas are grazed, but some are mowed for hay or
are grazed in winter. A few small areas have been cul-
tivated, mostly along with finer textured soils. On the
steeper slopes this range site merges with the Chopp
Sands range site, and in the more nearly level areas it
merges with the Sandy range site. In some places as much
as 50 percent of this range site consists of small, irregular
areas of soils of other sites, predominantly those of the
Choppy Sands range site. :

In excellent condition, this site supports good growth.of
tall and mid grasses. The principal grasses, in order of
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abundance, are prairie sandreed, little bluestem, sand blue-
stem, and switchgrass. In areas that are overgrazed, sand
bluestem and switchgrass decrease and prairie sandreed
and little bluestem increase. If overgrazing continues,
these grasses decrease and are replaced by needle-and-
thread, sand dropseed, blue grama, and Scribner panicum.
In areas that are severely overgrazed, perennial grasses
are replaced by annuals and blowouts are likely to develop.
The principal erosion hazard is from blowing where the
soil has been bared by cattle trailing, by cattle concentrat-
ing, and by overgrazing.

Proper degree of use, deferred grazing, and uniform
grazing are needed on this range site. Most areas that
formerly were cultivated, and some other small areas, need
reseeding. Control of blowouts is needed in some small
areas.

If this site is used for hay, mowing practices that help
to maintain or improve the condition of the range are

needed.
CHOPPY SANDS RANGE SITE

Only one soil—Valentine fine sand, hilly—is in this
range site. It is a deep, loose sand on very steep and high
hills that have sharp peaks and ridges (fig. 11).

This site is used mainly for grazing. In most places
blowing sand is evident on ridges exposed to wind. In
a few places, generally on north slopes, there are small to
large areas where native trees and shrubs are the dominant
vegetation. The more level areas of this site merge with
the Sands range site. In most places this site contains
small, irregular areas of soils of other sites, mainly of the
Sands site. In some places these areas make up as much
as 45 percent of the total acreage.

In excellent condition this site supports a bunchy growth
of tall and mid grasses. The principal grasses, in order of
abundance, are little bluestem, sand bluestem, sand love-
grass, prairie sandreed, and switchgrass. In areas that
are overgrazed, sand bluestem, sand lovegrass, and switch-
grass decrease and prairie sandreed, little bluestem, sand
dropseed, and hairy grama increase.

On this site practices that help control blowouts are
needed along cattle trails, in areas where cattle concentrate,

and

Figure 11—Choppy Sands range site. The steep slopes
bunchy growth of grasses are typical of this site.

and in many other areas. Proper degree of use, deferred
grazing, and uniform grazing help to maintain or improve
the condition of the range. Because of loose sand, steep
slopes, and exposed position, this site requires more care to
prevent blowing than is needed for other range sites.

SANDY RANGE SITE

This range site is made up of deep or moderately deep,
well-drained sandy soils. These soils are nearly level and
are on floors of enclosed valleys or on terraces (fig. 12).

The soils in this site are—

Anselmo fine sandy loam.

Anselmo fine sandy loam, hummocky.

Dunday loamy fine sand.

Dunday loamy fine sand, hummocky.
Dunday-Anselmo loamy fine sands, hummocky.
Meadin-Dunday loamy fine sands.
Meadin-Dunday loamy fine sands, hummocky.
Hord complex, sandy variants.

Most of the land that formerly was cultivated is in this
range site. About 80 percent of the acreage has been cul-
tivated, and the areas need reseeding to restore the range
to excellent condition. Suitable methods of seeding are
discussed under “Range Seeding.” On steeper slopes,
where the texture of the soils is coarser, this range site
merges with the Sands range site; at lower elevations,
where the water table is near the surface, it merges with
the Subirrigated range site. In places this site contains
small, irregular areas of soils of the Sands or the Sub-
irrigated range sites.

TIn excellent condition this site supports a dense stand of
mid and tall grasses. The principal grasses, in order of
abundance, are prairie sandreed, sand bluestem, switch-
grass, and Indiangrass. In areas that are overgrazed,
these grasses, and especially Indiangrass and sand blue-
stem, are replaced by blue grama.

Figure 12—Sandy range site showing typical nearly level to hum-
mocky relief; soils shown are loamy fine sand and are firmer than
the sandy soils on adjacent slopes.
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Proper degree of use, deferred grazing, and uniform
grazing are needed on this range site. Many areas that
formerly were cultivated, and some overgrazed areas, need
reseeding. Irosion is generally a hazard only if the
ground is left bare.

If this site is used for hay, mowing practices that help
maintain the condition of the range are needed.

SUBIRRIGATED RANGE SITE

In this range site are imperfectly drained and poorly
drained soils on terraces or in enclosed upland valleys.
The soils in this site range from loamy fine sand to loam.
Slopes are nearly level to gentle and hummocky. The soils
in thissite are—

Elsmere loamy fine sand.
Loup loam.
Wann fine sandy loam.

The water table is at a depth of less than 5 feet in soils
of this site, and it seldom rises above the surface of the
soil during the growing season. Most areas are in native
grass used for hay. Nevertheless, many small areas are in
pasture and a few areas have been cultivated. At higher
elevations this range site merges with the Sands or Sandy
range site, and at Jower elevations it merges with the Wet
Land range site. In some places this site contains small
areas of all of these range sites, but in a few places as much
as 40 percent of this range site consists of soils of the Wet
Land range site.

In excellent condition this range site has a dense stand
of tall grasses. The principal grasses, in order of abund-
ance, are big bluestem, switchgrass, and Indiangrass. As
the condition of the range deteriorates, Kentucky bluegrass
isthe primary invader.

The hazard of erosion is not serious on the soils of this
site unless the ground is left bare in a dry season. Some
of the areas are in poor condition and need reseeding.
Good management is needed to maintain or improve the
condition of meadows.

WET LAND RANGE SITE

Only one mapping unit—Loup fine sand and Marsh—is
in this range site. It is made up of poorly drained soils
along rivers. The areas are nearly level to channeled.

This site is used mostly for hay because yields are high
and the wet turf is easily damaged by trampling if grazed.
The areas are under water during part of the growing
season. At higher elevations areas of this site merge with
the Subirrigated range site, and at lower elevations the
areas merge with areas of Marsh. In some places small

areas of Marsh and of the Subirrigated range site make up-

as much as 40 percent of the total acreage.

This site has a dense stand of tall sedges and grasses.
The principal plants, in order of abundance, are tall sedges,
prairie cordgrass, and reedgrasses. Erosion is not a
hazard. Meadows on this site require management that
maintains or improves their condition.

SHALLOW TO GRAVEL RANGE SITE

In this site are soils that are shallow over gravel. Slopes
are nearly level to steep. The soils in this site are—

Gravelly land.
Meadin loamy sand.
These soils are droughty. The hazard of wind erosion
is severe if the ground 1s left bare. Nearly all of this site

Is in native grass used for pasture. In some places this
site contains small areas of soils of the Sands, the Sub-
irrigated, and the Sandy range sites.

This site has a sparse stand of mid grasses and an under-
story of short grasses and drought-tolerant forbs. The
principal grasses, in order of abundance, are blue grama,
sand dropseed, and prairie sandreed.

Proper degree of use, deferred grazing, and uniform
grazing are needed on this site to maintain or improve the
condition of the range.

THIN BREAKS RANGE SITE

Only one mapping unit—Valentine soils and Rough
broken land—is in this range site. It consists of deep,
loose sands, shallow to deep sandy soils, and outcrops of
Ogallala silt and sandstone along the sides of river valleys.

lopes are steep and the areas are dissected by a distinet
drainage system.

This site is used for pasture. Deep sands make up 30
to 60 percent of the area, and steep sandy soils, 40 to 70
percent. Although Ogallala outerops occupy very small
areas, they are conspicuous because of their vertical banks.

Vegetation on this site is variable. Cedar, ash, and
hackberry trees are commonly along the drainageways or
above outcrops of fine-textured Ogallala material. Choke-
cherry, American plum, and other shrubs are generally in
areas between the trees and grasses. On the shallow soils
short grasses are dominant, and on the deep soils tall and
mid grasses are dominant, ~The principal grasses, in order
of abundance, ave little bluestem, sand bluestem, prairie
sandreed, and side-oats grama.

Proper degree of use, deferred grazing, and uniform
grazing are needed on this site to maintain or improve the
condition of the range. If the vegetation on this site is
reduced or is destroyed, gullies occur along the drainage-
ways and blowouts develop in sandy areas.

Herbage production

Listed below are the range sites of Thomas County and
estimates of herbage production for the sites when in the
excellent range-condition class. Two production figures
are given for each site. These figures reflect anticipated
range in annual yields between years that are favorable
and those that are unfavorable for plant growth. The
estimated herbage yields are air-dry weights, based on plot
samples clipped level with the ground, here and in adjacent
Sandhill counties through several years. :

Range in pounds
of herbage produced
on range in

Range site: excellent condition

(1) Sands o _____ 1, 500- 3, 500
(2) Choppy Sands_____ 1, 000~ 2, 200
(3) Sandy ... ——~ 1,500~ 3, 500
(4) Subirrigated oo ____ 3, 500- 7, 500

(5) Wet Land_____ . __________ .. __ 5, 500-11, 000
(6) Shallow to Gravel..._.__________________ 1, 500~ 2, 500
(7) Thin Breaks__ ——- 1,000- 2,200
These yields are estimates of potential yields. Each
kind of range site produces successively less, in both favor-
able and unfavorable years, as range condition deteriorates
through the good and fair to the poor condition class.
To maintain the yields listed, it is necessary to leave
about one-half of the growth unused at the end of the
growing season. Greater use than this is the primary
cause of downward trend in range condition.
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Principles of grazing management

There are four primary requirements that need to be
met to practice range conservation through management
of grazing:

(1) Proper degree of range use, considering the
kinds of range plants to be encouraged in the
pasture.

(2) Proper season of use, considering the need of
the vegetation for improvement and the need
of livestock for forage.

(8) Proper distribution of grazing throughout the
pasture, so that, within practical limits, most
of the pasture will be grazed to the proper
degree.

(4) Proper kinds of livestock, considering the range
sites and the kind of forage furnished by range
plants.

PROPER DEGREE OF RANGE USE

Degree of range use refers to the amount of the current
annual forage growth that is removed by grazing. This
is important to the range manager because it affects the
physiology of the plant, which in turn governs its produc-
tion and ability to compete with the plants around it.

Proper range use is a degree of grazing use that will
restore or maintain high range condition. For rapid im-
provement of range in poor condition; the proper range
use would be none during the growing season.

The proper degree of range use on ranges in excellent
condition is removal by grazing of about half the current
year’s growth (fig. 13). The growth left on the pasture
forms a mulch that slows runoff and erosion and increases
intake of moisture for growth the following year.

PROPER SEASON OF USE

The proper time to graze a given range site depends on
the characteristics of the site, the range plants it supports,

¢

Sandhill range late in August that is properly stocked.
The cattle have ample forage, are making good gains, and will
have taken half the current season’s growth by the end of the
grazing season.

Figure 13.

the growth periods of the principal plants, and the condi-
tion of the range. When to rest or graze a pasture to
accomplish one of three purposes is illustrated in figure 14.
If range improvement is the main objective, it can be
hastened by permitting the grass to grow unmolested for
part or all of the growing season. Grazing can be with-
lield in spring, in fall, or for an entire growing season.
The longer the rest period, the more rapidly the range
improves toward excellent range condition. If no forage
growth is removed, a mulch accumulates rapidly. This
mulch brings more rapid improvement of the range be-
cause it creates a condition most favorable to the decreaser
plants. The practice of not grazing range for a time
during the growth period is called deferred grazing.

PROPER DISTRIBUTION OF GRAZING

If proper degree of range use is to be accomplished over
an entire pasture, the distribution of grazing within the
pasture requires planning. ILivestock tend to gaze most
in areas near water, where the relief is gentle, and near
roads and trails. Distant corners and steep terrain are
likely to be undergrazed.

Poor grazing distribution may be caused by too few
watering places, or by locating salt, shade, and water all at
one place. Concentration of livestock causes severe use
in parts of a pasture. Too few watering places, or water-
ing places that are poorly located, are the indirect cause
of blowouts.

Watering places should be distributed in a way that will
encourage livestock to graze a pasture uniformly. Salt-
ing locations should also be distributed. The salt should
be placed in areas where grazing is to be encouraged and
moved short distances, when necessary, to prevent local
overuse and damage from trampling.

In many places it is practical to get better distribution
of grazing by fencing different kinds of range sites into
separate pastures. 'The Subirrigated range site, for exam-
ple, has a very different kind and amount of forage than
the Sands range site. A fence between these two sites is
needed to achieve proper use and distribution of grazing.

KINDS OF LIVESTOCK

Cattle are best suited to graze the vegetation and range
sites of Thomas County. A few ranchers ralse some
horses, but only a few sheep are grazed in the county.

Range seeding

Tn many places in Thomas County, the vegetation on
fields that formerly were cultivated or on areas where live-
stock concentrated consists mostly of weeds and weedy
orasses. These areds produce little usable forage. Natu-
ral return to climax vegetation is slow. Many fields have
not been cultivated for 20 to 30 years, and few if any plants
of the climax vegetation are established on them.

Good stands of native grasses can be reestablished if a
proper seedbed is prepared and the soil packed firmly
around the seed, if competition from weeds is reduced,
if the seedlings are protected from grazing until they are
well established, and if erosion is controlled.

Dense stands of native grass can be obtained quickly,
if erosion is not a serious hazard and if weeds are con-
trolled, by growing intertilled crops for 1 or 2 years.
Then a seedbed is prepared and a cover crop, preferably
milo or sorghum, is planted. The following spring, be-
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REST OR GRAZE NATIVE RANGE DURING PER10DS INDICATED, DEPENDING ON OBJECTIVE

OBJECTIVE Mar. | Apr. | May | June [ July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb.
MOST RANGE B T e
IMPROVEMENT

IMPROVE WARM
SEASON PLANTS

IMPROYE COOL
SEASON PLANTS

st 4
s 7 %
FASTEST T

Continue range improvement of rested pastures by proper stocking.

Figure I4.—Range improvement, maximum forage production, or fastest gains can be achieved through alternately grazing and
resting pastures.

tween April 1 and May 15, an-appropriate pasture mixture
is seeded directly into the cover crop.

Native grass can be established on soils where the risk
of erosion is high, or where there is a partial stand of
desirable grass, by seeding with a range interseeder. This
machine plants the seeds at the center of a broad, shallow
furrow at the same time it clears the furrow. It also
leaves an undisturbed area between the furrows that helps
to control erosion. Seeding by this method is best done in
April.  Careful management is needed over a period of
several years, so that the grass can spread into the areas
between the planted rows. : .

In seeding native grasses on wet soils, thoroughly disk
the land to reduce the weeds. . Then, in August, drill a
mixture of native grasses.

New seedings should not be grazed for 2 years after
seeding. Grazing after that should be light, and prefer-
ably only in winter, until the stand reaches the density
desired.

Managing Native Meadows

In Thomas County some areas are mowed annually for
hay. These areas are mostly in the Subirrigated and the
Wet Land range sites, and these sites cover only about
2,800 acres. Hay is also mowed from pastures that are
to be grazed in winter and generally considered to be range.
This hay is left on the pastures and little of it is stacked.

The native meadows produce from 14 to 214 tons of hay
per acre, depending on the range site and the condition of
the plant cover. High yields are associated with high
vigor of the plants, which is related to reserves of food
in the plant roots. Most food reserves are stored in the
roots as the plant nears maturity, and late mowing there-
fore helps to maintain high yields. However, late cut hay
is lower in protein, phosphorus, and carotene than early
cut hay. DBecause of the nutritional needs of livestock,
mowing is done early and less forage results.

Most ranchers manage their meadows to perpetuate the
stand and maintain yields. Where the acreage is large

enough, dates of mowing are alternated between early and
late on different parts of the meadows. The mowing is
generally done early enough so that regrowth is good and
seed stock ample. The regrowth is not mowed or grazed
until after frost.

Response to the use of fertilizers on meadows varies
widely. Although there is some response to nitrogen, it
seldom is enough to make it practical to apply it. Phos-
phorus stimulates the growth of legumes and Kentucky
bluegrass, and moderate to heavy applications have re-
sulted in meadows that consist mostly of tame grass.

Because the acreage in meadow in the county is limited,
most ranchers mow enough area, generally in the Sandy
or Sands range sites, to provide winter feed. Yields are
about one-half ton of hay per acre or less, depending on
the condition of the rangeand amount of rainfall received.
Most of this hay is bunched or baled and fed on the range.

Mowing affects the condition of the range in several
ways. It leaves the land relatively bare, and therefore
snow blows off readily. As a result, less moisture is avail-
able to plants in the season that follows, and yields are
reduced. Skipping a strip 1 or 2 feet wide between swaths
of the mower helps to catch and hold the snow. Mowing
also removes much of the growth part of the taller grasses
but removes only the leaves of the short grasses. Conse-
quently, regrowth of the short grasses is faster than that of
the tall grasses and the plants are more vigorous and more
abundant.

Mowing on the Sandy and the Sands range sites should
be done no oftener than once in 3 years. If the areas are
mowed in one summer, they should not be grazed the next
summer. They can nevertheless be safely grazed in fall
or winter.

Control of Blowouts

There are more than 2,700 acres of Blown-out land in
Thomas County, not including small blowouts shown only
by spot symbols on the map. ~The blowouts are generally
along trails or in places where livestock concentrate.




THOMAS COUNTY, NEBRASKA 17

Blowouts produce little or no forage and are centers from
which shifting sand blows and destroys more soil and
vegetation. They can be revegetated and returned to pro-
ductive pasture.

Small blowouts that have no vertical banks can be
stabilized by fencing them to exclude livestock. Volun-
teer annuals and weedy plants generally stabilize the
drifting sand in one or two seasons, and then native grasses
gradually spread in from the edges. Revegetation can be
hastened by mulching the areas with native hay that con-
tains seed.

Large blowouts can be stabilized by fencing to exclude
livestock, seeding sorghum, and mulching with hay.
Banks should be smoothed to a 3 to 1 or flatter slope.
Seed grass in early spring by drilling the seed into the
cover left by the previous crop or by mulching with
native hay containing seed. Stabilized blowouts can be
grazed lightly and with caution.

Managing Cropland

Soils used for cultivated crops in Thomas County occupy
less than 5,000 acres. Most of this acreage is used to pro-
duce supplemental pasture and feed for livestock in win-
ter. The soils under cultivation are mostly sandy and
moderately sandy and are of the Anselimo, Dunday, Els-
mere, Hord, Meadin, Valentine, and Wann series.

Predicted yields

Predicted average yields of the principal crops on the
soils of the county commonly cultivated are given in ta-
ble 3. The yields are based on the best data available,
but since many of the crops are grazed rather than har-
vested conventionally, recorded data are limited.

All of the cultivated soils are managed in about the
same way. Approximately 60 percent of the cultivated
acreage 1s in dlfalfa, and the rest is in equal areas of corn
and of rye or of rye and vetch. About one-fifth of the
alfalfa is irrigated, but a small acreage of the other crops
is irrigated. Recently ranchers have been converting cul-

Tasre 3.—Predicted average acre yields of the principal
crops on the cultivated soils in Thomas County

Alfalfa
Rye
Soil Corn | Rye | and
vetch | Dry- Irri-
land gated
Bu. Bu. Tons Tons Tons
Anselmo fine sandy loam_._| 30 15 1.2 1.2 0
Anselmo fine sandy loam,
hummoeky _ .. _______ 25 12 1.0 1.0 3.7
Dunday-Anselmo loamy
fine sands, hummocky__.| 20| 10 .8 .8 3.5
Dunday loamy fine sand__._| 25 12 1.0 1.0 3.7
Dunday loamy fine sand,
hummoeky . ..o _______ 20 10 .8 .8 3.5
Elsmere loamy fine sand___| 35 15 1.2 1.2 4.0
Hord complex, sandy vari-
ANES - o oo e e 30 15 1.2 1.2 4.0
Meadin-Dunday loamy fine
SANAS - < oo oo oo 20 10 .8 .8 3.5
Valentine loamy sand,
hummocky .- _______ 10 10 .5 .5 3.0
Wann fine sandy loam__.__ 40 15 1.2 1.2 4.0

tivated areas to grass. This is done by permitting the
areas to reseed naturally, or by direct seeding.

Dryland crbpping practices

Corn, rye, vetcli, and alfalfa are the main crops grown
under dryland farming. Other crops have been grown
but have not proved successful. Wheat does not yield
well on the sandy soils, and sorghums fail to mature be-
cause of the cool nights. Spring-sown small grains are
difficult to establish because of strong winds common
during the planting season. Alfalfa is difficult to estab-
lish on dryland, and yields are low. The sandy surface
of the soils dries out rapidly, and the alfalfa seedlings
die from lack of water or are killed by blowing sand.
Yields of alfalfa on dryland depend on rainfall and sel-
dom are as much as 114 tons. -

Corn is planted with a lister with little or no ground

reparation. This leaves the ground rough and protected
from the wind at planting time. By the time the lister
ridges have been worked down, the corn is tall enough
to protect the soil from the wind. In the fall, rye, or a
mixture of rye and vetch, is seeded between the corn rows
to provide cover in winter. The corn is picked or is grazed
along with the cover crop. If the rye looks good in the
following spring, it is left and cut for hay or grain. If
the prospects of a rye crop look poor in spring, the rye is
pastured until corn-planting time, and the field is again
planted to corn with a lister.

Irrigation practices

The main crop grown under irrigation is alfalfa, which
is generally mixed with bromegrass. Phosphate fer-
tilizer, and sometimes lime and sulfur, is needed to
maintain high yields. Because of the low water-holding
capacity of the sandy soils, the crop needs frequent light
irrigations. When stands get thin, they are plowed up
and the areas are reseeded. All irrigation is by sprinklers.
Gravity irrigation is poorly suited because of the hum-
mocks in most fields and because the rate of infiltration
is too high for uniform irrigation. About 600 acres is
irrigated from deep wells and from the Middle Loup
River. :

A large tree nursery of the Bessey Division of the
Nebraska National Forest is irrigated. Here, seedlings
are started and grown for forestry plantings.

Control of erosion .

The soils of Thomas County are sandy and are espe-
cially susceptible to wind erosion. Water erosion 1s gen-
erally slight because the infiltration rate of the soils ishigh,
and thus little water is lost through runoff.

The soils that are cultivated require protection from
wind erosion to maintain productivity. In many fields
that formerly were cultivated, the soils are no longer suit-
able for cultivation because of severe blowing. More than
half the acreage in cultivation is class IV land, suitable
only for occasional cultivation and needing special care
that will prevent damage by erosion. Practices that help
control .wind erosion are growing crops in a suitable
sequence, stripcropping, and proper use of crop residues.

A row crop should never follow a row crop in the crop-
ping sequence. Plant rye and vetch for cover in the rows
between the crops in fall and leave the cover crop for
harvesting the following summer.
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Stripcropping, the planting of row crops and close-sown
crops in alternate strips, leaves strips of growing crops
or crop residues to protect the soils from wind while new
crops are being established in the alternate strips.

C‘ornsta]ks and stubble from other crops effectively pro-
tect the soils from wind if planted in strips at right angles
to the prevailing winds. Grazing of these should be
strictly controlled to avoid bare areas that will blow. The
amount of crop residues produced can be increased by
adding commercial fertilizer and growing soil-building
legumes. Alfalfa, grasses, and similar close-growing
crops protect the soil in all seasons.

Capability Groups of Soils

The capability classification is a grouping of soils that
shows, in a general way, how suitable soils are for most
kinds of farming. It is a practical grouping based on
limitations of the soils, the risk of damage when they are
used, and the way they respond to treatment.

In this system all the kinds of soil are grouped at three
levels, the capability class, subclass, and unit. The eight
capability classes in the broadest grouping are designated
by Roman numerals I through VIIL. In class I are the
soils that have few limitations, the widest range of use,
and the least risk of damage when they are used. The
soils in the other classes have progressively greater natural
limitations. In class VIII are soils and landforms so
rough, shallow, or otherwise limited that they do not pro-
duce worthwhile yields of crops, forage, or wood products.

The subclasses indicate major kinds of limitations
within the classes. Within most of the classes there can
be up to four subclasses. The subclass is indicated by add-
ing a small letter, e, w, s, or ¢, to the class numeral, for
example, ITe. The letter e shows that the main limitation
is risk of erosion unless close-growing plant cover is main-
tained ; w means that water in or on the soil will interfere
with plant growth or cultivation (in some soils the wet-
ness can be partly corrected by artificial drainage); s
shows that the soil is limited mainly because it is shallow,
droughty, or stony, and ¢, used in only some parts of the
country, indicates that the chief limitation is climate that
is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can contain,
at the most, only subclasses 2, s, and ¢, because the soils
in it have little or no susceptibility to erosion but have
other limitations that restrict their use largely to pasture,
range, woodland, or wildlife.

Within the subclasses are the capability units, groups of
soils enough alike to be suited to the same crops and pas-
ture plants, to require similar management, and to have
similar productivity and other responses to management.
Thus, the capability unit is a convenient grouping for
making many statements about the management of soils.
Capability units are generally identified by numbers as-
signed locally, for example, 1Ie-3 or I1Tw-6. ‘

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their
permanent limitations, but without consideration of major
and generally expensive landforming that would change
the slope, depth, or other characteristics of the soils, and
without consideration of possible but unlikely major
reclamation projects.

The eight classes in the capability system, and the sub-
classes and capability units in Thomas County, ave
described in the list that follows,

Class I. Soils that have few limitations that restrict
their use. (None in Thomas County.)

Class II. Soils that have some limitations that reduce
the choice of plants or require moderate conservation
practices.

Subelass ITe. Soils subject to moderate erosion if
they are not protected.
Unit ITe-3.—Nearly level to gently sloping,
moderately sandy soils. ’

Class ITI. Soils that have severe limitations that reduce
the choice of plants, or require special conservation
practices, or both.

Subclass ITIw. Soils that have severe limitations
because of excess water.
Unit ITTw-6.—Moderately wet, moderately sandy
soils on terraces.

Class IV. Soils that have very severe limitations that
restrict the choice of plants, or that require very careful
management, or both.

Subclass IVe. Soils subject to very severe erosion if
they are cultivated and not protected. -
UllinIVe~3.—Gent]y rolling, moderately sandy
soils.
Unit lIVe—5 —Nearly level to gently rolling, sandy
soils.
Subclass IVw. Soils that have very severe limita-
tions for cultivation, mainly because of excess water.
Unit IVw-5.—Nearly level, moderately wet,
sandy soils on terraces.

Class V. Soils not likely to erode but that have other
limitations, impractical to remove, that limit their use
largely to pasture, woodland, or wildlife food and cover.

Subclass Vw. Soils too wet for cultivation; drain-
age or protection not feasible.
Unit Vw-1.—Very wet, loamy soils on bottom
lands; not flooded during the growing season.
Unit Vw-5.—Very wet, sandy soils on bottoms
along rivers; flooded part of the growing
season.

Class VI. Soils that have severe limitations that make
them generally unsuited to cultivation and that limit
their use largely to pasture, woodland, or wildlife food
and cover.

Subclass VIe. Soils subject to severe erosion if pro-
tective cover is not maintained.
Unit VIe-5.—Nearly level to rolling, very sandy
soils.

Class VIL. Soils that have very severe limitations that
make them unsuitable for cultivation and that restrict
their use largely to grazing, woodland, or wildlife.

Subclass VIIe. Soils very severely limited by risk
of erosion if protective cover is not maintained.
Unit VIIe-5.—Steep and very steep, deep, loose,
very sandy soils.
Subclass VIIs. Soils very severely limited by a
shallow root zone or low fertility.
Unit VIIs-3.—Steep, sandy, and moderately
sandy soils.
Unit VIIs—4.—Soils that are shallow over gravel.
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Class VIII. Soils and landforms that have limitations
that preclude their use for commercial production of
plants and that restrict their use to recreation, wildlife,
water supply, or to esthetic purposes.

Subclass VIIIw. Areas too unstable to utilize.
Unit VIITw-1.—Areas that consist of the land
type, Marsh ; submerged most of the time.

Management by Capability Units

In the pages that follow, the capability units, or groups
of soils similar in management requirements, are de-
scribed ; their limitations are given; and suitable manage-
ment is discussed.

quability unit Ile-3

The only soil in this unit is Anselmo fine sandy loam.
It is a nearly level, moderately sandy soil of the uplands.
This soil is easy to work. Wind erosion is a hazard if
the soil is cultivated during the dry season.

This soil is suited to corn, rye, vetch, and alfalfa. It is
the most productive upland soil in the county and also
the most resistant to erosion. Soil-building crops are
needed to maintain its fertility. If alfalfa is planted, it
needs phosphate fertilizer and lime in amounts determined
by soil tests. Yields of corn and rye increase in wet sea-
sons if nitrogen fertilizer is added, but in dry seasons the
response 1s likely to be poor. ’

This soil is suited to irrigation if it is protected from
wind erosion. Sprinkler irrigation can be used without
special land preparation. For gravity irrigation, land
grading would be needed, and concrete ditches or gated
pipe would conserve water.

Capability unit 111Iw-6

The only soil in this unit is Wann fine sandy loam. It
is a moderately wet, moderately sandy soil on terraces.
This soil 1s deep. It is imperfectly drained because of
seepage toward the rivers from the uplands. Nevertheless,
it 1s the most productive soil for crops in the county.

This soil is suited to any of the crops commonly grown
in the county. In dry years it is subject to blowing if it
is left bare. The high water table generally is beneficial
and increases yields, but in wet seasons it sometimes makes
timely tillage difficult. Because the supply of water is
favorable, crops on this soil should respond well to com-
mercial fertilizer. The supply of water often is not suffi-
cient for best yields of alfalfa without irrigation.

Capability unit 1Ve-3

The one soil of this unit is Anselmo fine sandy loam,
hummocky, a gently rolling, moderately sandy soil.

Wind and water erosion are hazards on this soil. The
short, irregular slopes make terracing or contour farming
difficult. Yields are good if erosion is controlled.

This soil is suited to all crops commonly grown in the
county. Inmany places where row cropshave been grown,
however, the soil is severely eroded.

A row crop should be grown no more often than once
in 8 years on this soil. If commercial fertilizer is applied,
yields increase, but generally the increase is limited to
seasons when rainfall is favorable. Striperopping reduces
loss of the crop through blowing. A cover crop of rye
and vetch, grown frequently, helps to maintain organic

matter in the soil. Tillage that keeps crop residue on
the surface and the growing of grasses and legumes, which
do well on this soil, ave practices that help control erosion.

Capability unit IVe-5

In this unit are nearly level to gently rolling, sandy
soils. These soils absorb water rapidly and release it to
plants readily. They are fairly productive but are sus-
ceptible to blowing. The soils are—

Dunday loamy fine sand.

Dunday loamy fine sand, hummocky.
Dunday-Anselmo loamy fine sands, hummocky.
Hord complex, sandy variants.
Meadin-Dunday loamy fine sands.
Meadin-Dunday loamy fine sands, hummocky.

The hazard of wind erosion is severe on these soils.
Soil-building crops are needed to restore and to maintain
fertility. Grazing of crops or of growth produced after
cutting should be limited. Ifarow crop is grown, it should
be followed by a winter cover crop, and the next year a
close-sown crop should be grown. A suitable rotation
would be corn, and then rye. The leaving of crop residues
on the soils and the use of wind stripcropping help control
wind erosion. Before alfalfa is seeded, the soils should be
tested to determine the need for phosphate, sulfur, and
lime. :

Because these soils are undulating and low in water-
holding capacity, they are poorly suited to irrigation. If
they are irrigated, they must be protected from wind
erosion.

Capability unit IVw-5

The only soil in this unit is Elsmere loamy fine sand.
It is a nearly level, moderately wet, sandy soil on the ter-
races. The water table is high and generally benefits crops,
but it may interfere with tillage in wet seasons. In dry
seasons, the soil is subject to blowing.

This ‘soil is suited to mixtures of alfalfa and grass.
Yields are generally high because plenty of moisture is
available from the high water table. Some other crops
yield fairly well, but in dry seasons damage from blowing
is likely to occur if the soil is cultivated and left
unprotected.

Because of the favorable water supply, the soil should
respond well to commercial fertilizer. Before alfalfa is
seeded, the need for phosphate, sulfur, and lime should be
determined by soil tests.

Capability unit Vw-1

The only soil of this unit is Loup loam, a very wet soil
on river bottoms that are not flooded during the growing
season. This soil is not suited to cultivation, because the
water table is too near the surface most of the time.

This soil has a dense cover of tall grasses. Other than
ordinary good management, no special practices are re-
quired for pasture or hay. Stocking and haying should
be limited to maintain the vigor of the grasses. When this
soil is wet, grazing should be controlled to avoid damage
by trampling. Commercial fertilizer applied in field tests
has not given consistent returns.

Capability unit Vw-5

The soils of this unit are mapped as one undifferentiated
unit, Loup fine sand and Marsh. The areas are very wet.
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They are on bottoms along rivers and the water table rises
above the soil surface during part of the growing season.

These soils support dense stands of sedges, prairie cord-
grass, reed canarygrass, reedgrasses, and other water-tol-
erant plants. Reed canarygrass has been introduced in
some meadows and has increased yields.

Areas of these soils are too wet for cultivation and are
best used for hay. In some years, however, high water
makes haying difficult. Grazing should be limited to those
times when the ground is frozen to avoid damage to the
turf from trampling. Some of the areas can be improved
by drainage ditches that remove excess water. Com-
mercial fertilizer applied in field trials has not given con-
sistent returns.

Capability unit VIe-5
This unit consists of nearly level to rolling, very sandy
soils. The soils are well drained to excessively drained.
They are—
' Blown-out land.
Valentine fine sand, rolling.
Valentine loamy sand, hummocky.
Valentine fine sand, rolling, which is mostly in native
rass, makes up about 71 percent of Thomas County.
%ome areas have been cultivated, and these should be re-
seeded to native grasses. Valentine loamy sand, hum-
mocky, consists of less than a thousand acres—all of it be-
ing farmed. Areas of Blown-out land that are in range
should be protected from blowing and reseeded to native
grasses. Methods of stabilizing blowouts are discussed
under the heading “Control of Blowouts.”

None of these soils are suited to cultivation, but they
make excellent range if kept in native grass and properly
managed.

Capability unit VIle-5

The only soil of this unit, Valentine fine sand, hilly, is a
deep, loose, very sandy soil on steep and very steep dunes.
The soil is poorly stabilized and is low in organic matter.

This soil is too sandy and steep for cultivation. Stands
of grass are good, however, if the soil is properly man-
aged for control of erosion. If grazing is controlled, yields
of forage are good.

Capability unit VIIs-3

The soils of this unit are mapped as one soil complex,
Valentine soils and Rough broken land. The Valentine
soils are deep, loose sands; Rough broken land is shallow
to deep, moderately sandy, and on rough broken slopes.
Outcrops of soft Ogallala sandstone occur in many places.

This complex is too sandy and steep, and the areas
are too rough, for cultivation. It produces a fair crop of
native grass when properly managed. Grazing must be
carefully controlled to prevent erosion.

Capability unit VIIs—4

This unit consists of soils that are shallow over gravel.
These soils are on terraces and slopes of river valleys.
They are—

Gravelly land.
Meadin loamy sand.

The water-holding capacity of these soils is too low
for profitable tillage. The soils produce fair yields of
short grasses if grazing is controlled to prevent killing out
the native grasses. Revegetation is extremely difficult.

Capability unit VIIIw-1

This unit consists of the land type, Marsh, the areas of
which are submerged most of the time. The water is
shallow, and many plants grow on the areas.

Cattails, rushes, and similar water-tolerant plants make
up much of the vegetation on this land type. In some
places willows and indigobush amorpha are abundant.
Marsh makes good habitats for wildlife. Some areas have
been drained, and these are managed the same as soils
in capability unit Vw-1 or Vw-5.

Woodland and Windbreaks *

The few native trees that grow in Thomas County are
chiefly along the Dismal and Middle Loup Rivers and
their tributaries. Since settlement, the spread of native
trees to other parts of the county has been encouraged
through control of prairie fires.

The native trees of this county have little commercial
value other than for the few fence posts or small poles
they provide. The kinds of trees that grow depend some-
what upon the location.

Scattered black willows, diamond willows, sandbar wil-
lows, cottonwoods, and boxelders grow in the low wet
areas along streams. On the drier, steep sites in the river
breaks are redcedar, green ash, hackberry, American elm,
and boxelder,

Among the native shrubs that grow in sheltered areas
where moisture conditions are favorable are black cur-
rant, golden currant, gooseberry, coralberry, Bessey
cherry, American plum, western chokecherry, skunkbush
sumac, buffaloberry, elderberry, dogwood, raspberry, lead-
plant, and indigobush.

Since establishment of the Nebraska National Forest,
fairly large stands of Jack pine, ponderosa pine, Austrian
pine, and redcedar have been successfully grown, and also,
a few small stands of Scotch pine and red pine (fig. 15).
Posts and poles have been harvested from some stands
when the stands were thinned, particularly in plantations
of Jack pine.

Planting windbreaks—Windbreaks have been planted
for the protection of ranch headquarters ever since set-
tlement of the county. The need for windbreaks for win-
ter protection for livestock has long been recognized.
Successful plantings of trees in the Nebraska National
Forest have greatly encouraged the planting of redcedar
and pine to protect ranch headquarters and livestock in
winter (fig. 16). The soils in the greater part of the
county are sandy, and preparation of a site for tree plant-
ing in most places consists of opening a shallow furrow
in the sod and placing the young trees in the furrow.

Cultivation of the trees after planting is not feasible
on the sandy soils. Therefore, only redcedar, Rocky
Mountain juniper, ponderosa pine, Austrian pine, and sim-
ilar conifers are suited. These trees withstand the com-
petition of native grasses fairly well. Broadleaf species,
on the other hand, must receive clean cultivation to sur-
vive. In wet areas and in subirrigated areas cottonwoods,
willows, and other broadleaf trees that tolerate wetness
can be planted. If the areas are not too wet, the site

*By SipNeY S. BURTON, woodland conservationist, Soil Conser-
vation Service.
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Figure 15—Part of an area in the Bessey Division of the Nebraska National Forest that has been planted to trees.

Figure 16.—Ranch headquarters well protected by trees planted
for windbreaks.

can be prepared by plowing and disking a 4- to 6-foot
strip for each row of trees. Strips of sod left between
the cultivated strips minimize soil blowing. If wetness
prevents clean cultivation, the site can be prepared by
stripping the sod and planting the trees in the shallow
furrow.

Windbreaks planted for winter protection of livestock
are best if they are wide enough to hold all the drifting
snow within the tree belt. Normally, this requires a min-
imum of 10 rows of trees. The windbreak should be long
enough to keep cattle from concentrating in a small area
and trampling the grass.

Redcedar should be planted in the windward half of
the windbreak at 4- to 6-foot intervals to make a good
tight barrier. Pine trees, planted 8 to 10 feet apart in the
rest of the barrier, add height to the barrier. ~After the
pine trees are 12 to 15 feet tall, livestock can be allowed
to seelt shelter under the trees during storms without
serious damage to the trees.

The soils of Thomas County have been placed in wind-
break suitability groups based on their suitability for
similar kinds of trees. These groups, the soils in each,
and the kinds of trees suitable for planting on soils of
each group are shown in table 4.
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TaBLe 4—Windbreak suitability groups and kinds of trees suitable for planting

Site descriptions

Kinds of trees suitable for planting

Remarks

Shrubs

Conifers

Broadleaf trees

Sandy site. Slightly sandy soils and
nearly level, very sandy soils.
Anselmo fine sandy loam.
Anselmo fine sandy loam, hum-
mocky.
Dunday-Anselmo

American plum,
‘Western sand-
cherry, three-

loamy fine leaved sumac,

sands, hummocky. honeysuckle. pine.
Dunday loamy fine sand.
Hord complex, sandy variants.
Meadin-Dunday loamy fine
sands.
Very sandy site. Very sandy soils
and loose sands that eannot be
safely cultivated.
Blown-out land. None.

Dunday loamy fine sand, hum-
mocky.

Meadin loamy sand.

Meadin-Dunday loamy fine |
sands, hummocky.

Valentine fine sand, rolling.

Valentine fine sand, hilly.

Valentine loamy sand, hum-
mocky.
Valentine soils and Rough

broken land.

Moderately wet site. Soils of bot-
tom lands and upland valleys that
are wet some of the time because of
a high water table or frequent
flooding for a short time,

Elsmere loamy fine sand. Purple willow, red

Wann fine sandy loam. osier dogwood, pine.
chokecherry,
buffaloberry.
Wet site. Soils of bottom lands and
upland depressions that are wet
most of the time because of flood-
ing, high water table, or poor
drainage.
Loup fine sand and Marsh. Purple willow, red None.

Loup loam. osier dogwood.

Marsh.

Redcedar, Rocky
Mountain junip-
er, ponderosa
pine, Austrian

Redcedar, ponderosa
pine.

Redcedar, Scotch

Good soils for planting trees
if soil blowing is pre-
vented by cultivating only
in tree rows and strips of
vegetation are left be-
tween the rows.

Boxelder, green ash,
honeylocust,
Siberian (Chinese)
elm, cottonwood.

None. Only conifers can be suc-
cessfully grown on this
site; they should he
planted in a -shallow fur-
row and should not be

cultivated.

Diamond willow,
golden willow,
white willow, box-
clder, green ash,
honeylocust,
Russian olive,
cottonwood.

Good soils for planting trees
if trees and shrubs are
selected that tolerate occas-
sional wetness.

Only those trees that toler-
ate wetness are suitable
for planting on soils of this
site.

Diamond willow,
laurelleaf willow,
golden willow,
white willow,
cottonwood,
silverleaf poplar.

Management of Bessey Division,
Nebraska National Forest®

The Bessey Division of the Nebraska National Forest
contains 79,844 acres. Of this acreage, 22,180 acres is in
trees and the rest provides summer range for livestock.

Two soils are predominant in the Bessey Division.
These are Valentine fine sand, rolling and Valentine fine
sand, hilly. A small acreage of Dunday soils occupies
depressional areas and Meadin and Dunday loamy fine
sands make up the acreage in the forest tree nursery.

!By Cmarres Fox, soil scientist, U.S. Forest Service.

The soils occur in association with each other and are pre-
dominantly coarse textured. They are very susceptible
to erosion by wind if the vegetation on them is destroyed.
The infiltration rate of the soils is high, and the soils are
very permeable. Little runoff occurs, however, and water
erosion is not a problem. The water-holding capacity of
the soils is low, but rainfall, even from light showers,
readily enters the soils and is therefore available for plant
growth.

Trees grow better on the rolling Valentine soil than on
the hilly Valentine soil because moisture relations are
better and exposure to wind is less. Best growth is on the
lower slopes of the rolling Valentine soil in some of the
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valleys. The soils throughout the planted areas are quite
uniform, and no other differences in timber growth can
be attributed to differences between the soils.

The first trees were established in the forest in 1908, when
70,000 jack pine and ponderosa pine seedlings were

planted. The main kinds of trees now in the area and
the acreages of each are as follows:

Acres

Ponderosa pine____ 7,319

Jack pine — e e e 3,416

BEastern redcedar_ o ____ 2, 550

Scotch, red, and Austrian pines 265

The stands of ponderosa pine range in age from 12 to
50 years. Ponderosa pine is a slow-growing tree for the
first few years, but it makes excellent growth thereafter.

Most of the jack pine stands range from 20 to 50 years
in age. Because its shallow root system does not pene-
trate to available water, jack pine does not do well during
years of drought. Many trees 5 to 10 years of age or older
have died. Jack pine has good form, grows to good height,
and is suitable for posts and small poles. In this area the
“life of jack pine seems to be 40 to 50 years.

Fastern redcedar grows rapidly, withstands severe
drought, and is resistant to insects and diseases.

Small plantations of Scotch, Austrian, and red pines
are scattered throughout the timbered area. The trees
in these stands have made fair to good growth and have
fairly good form, but many of the %cotch pines have died
and others are dying.

Future planting of all species will be restricted to the
more favorable sites on north and east slopes. Stands
of mixed species show promise of better form and quality
than stands of a single species. Past records indicate an
average annual growth of approximately 60 cubic feet per
acre per year in this area. By restricting future stands
to the more favorable sites, both yield and quality can be
upgraded.

Reforestation is practiced in the area. Plantings gen-
erally have been successful and reforestation will need to
continue, unless ways are found to establish natural re-
generation. ‘Cutover areas need to be replanted if trees
do not regenerate naturally within 8 years after a cutting.

Pine tip moths, Rhyacionia frustrana and . neomex:-
cana, are found throughout all stands of ponderosa pines.
These moths were first observed in the area in 1909.
Parasite control was tried but was not too successful.
The pine tip moth causes undesirable changes in the form
of the ponderosa pine. '

Forest tree nursery.—The National Forest area includes
the Bessey Nursery, near Halsey. It contains about 40
acres in seed and transplant beds. The annual output of
the nursery is about 6 million trees, mainly transplants
of 2- and 3-year-old pines and Eastern and Rocky Moun-
tain redcedars. Production of juniper and hardwood
seedlings is excellent, but production of spruce and lodge-
pole pine seedlings is marginal. _

The soils in the nursery are a mixture of Meadin and
Dunday loamy fine sands. These soils are alluvial in ori-
gin and have been considerably altered by leveling, irriga-
tion, and soil management. Although the nursery is pro-
ductive, a number of management problems are related to
the soils.

The soils consist of about 98 percent fine sand. They
are very low in moisture-holding capacity, and plant nutri-
ents are quickly leached from them. The content of or-
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ganic matter is low. Seedlings are frequently lost be-
cause of damping-off fungi. Because of irrigation, the pH
values of the soils are between 6.8 and 7.2, which is higher
than is desirable for a nursery. Sulphuric acid is used to
lower the pH. Plant nutrients are supplied through fre-
quent, light applications of liquid fertilizer. Peat, added
every year, supplies organic matter and improves tilth
of the soils.

Forage in the forest—The forage in all parts of the
forest 1s grazed, except where grazing would interfere
with tree planting. When the trees in plantations in the
forest are large enough that rubbing by cattle does not
materially injure them, grazing is permitted in the plan-
tation. Grazing provides summer range for cattle on
nearby ranches and also reduces danger of fire.

Herbage on range in the forest is dominated by tall
prairie grasses, but in places mid grasses are common and
some short grasses are present.

On the rolling Valentine soil, which occupies the less
steep, more smoothly rounded sandy ridges, little bluestem
is dominant, but sand lovegrass predominates in places.
Other forage plants here are sand bluestem, prairie sand-
reed (Calamovilfa longifolia), and switchgrass. Yucca
and pricklypear grow in a few places.

The hilly Valentine soil occupies the more irregular,
choppy areas where the slope is steeper. A characteristic
feature of this soil is the series of benches on the slopes
resembling “catsteps.” The cover of vegetation on the
hilly Valentine soil is more sparse than on the rolling Val-
entine soil. It consists of little bluestem, sand bluestem,
prairie sandreed, sand lovegrass, and switchgrass. Little
bluestem predominates, but the proportion of prairie sand-
reed is greater than on the rolling Valentine soil. Yucca,
in particular, and pricklypear are also more common.
Also, the water-holding capacity is lower than in the roll-
ing Valentine soil. Consequently, the proportion of
drought-resistant plants is greater.

Dunday soils, in well-drained depressions, basins, or
enclosed valleys, are higher in organic matter than the
Valentine soils and have a higher proportion of fine mate-
rial. The proportion of blue grama in range on Dunday
soils is higher than on Valentine soils. Also, Dunday
soils are less susceptible to wind erosion than the Valentine
soils and therefore provide good sites for windmills. The
acreage of Dunday soils in the Bessey Division is small,
however. )

The forest is in the Sandhills region of Nebraska, which
is well suited to grazing by cattle. The summer grazing
season extends from May 16 to November 30. If the range
is in good condition, tall prairie grasses are abundant, but
as the condition of the range decreases mid grasses and
short grasses increase.

In the forest the grazing capacity of range in good con-.
dition is about 2 acres per animal-unit month. On range
in fair condition, the grazing capacity is about 4 acres
per animal-unit month. The carrying capacity of the
hilly Valentine soil is about half that of the rolling Valen-
tine soil. The soils generally occur in a complex pattern
and are used and managed together. The soil survey maps
at the back of the report show which soil is dominant 1n
an area and stocking can be adjusted accordingly. The
range should be stocked and managed to produce the maxi-
mum of high-quality forage on a sustained yield basis
without' damage to the soil through overgrazing.
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Blowouts, caused by cattle milling about water tanks
around windmills, are a problem. Placing salt and back
scratchers for the cattle away from water tanks reduces
the intensity of use and thus helps reduce erosion and
blowouts. Providing additional wells and alternating
their use with existing wells so that some areas can be
rested at regular intervals also help control erosion. In
addition, the use of soil cement or other soil stabilizers on
areas that are used intensively should be investigated.
Blowouts are common along firebreaks in the forest. If
hay is scattered over these areas to help stabilize them,
they revegetate in a short time.

Although the soils in the forested area are sandy, wind
erosion is not severe except in local areas where the soils
are put to intense use. If good management is used, how-
ever, erosion can be prevented in most areas. Grazing of
the range must be carefully controlled. Overgrazing re-
sults in erosion, and if a blowout starts in eroded areas, it
is difficult to heal. Practices based on the grazing capac-
ity of the site, proper distribution of cattle through place-
ment of water and salt, and other good management are
needed for the control of erosion.

Wildlife *

The kinds and amounts of wildlife that can be pro-
duced and maintained in the county are largely deter-
mined by the kinds and amounts of vegetation that the
soils can produce and by the way the vegetation is
distributed.

Wildlife is influenced by topography and by such soil
characteristics as fertility. Fertile soils are capable of
greater wildlife production than less fertile soils, and
waters that drain from fertile soils generally will pro-
duce more fish than waters that drain from infertile soils.
Topography affects wildlife through its influence on land
use. Ioxtremely rough, irregular areas may present haz-
ards to livestock, and the undisturbed vegetation in such
areas is often valuable to wildlife. If suitable vegetation
is lacking in such areas, it can often be developed to
improve conditions for ‘desirable kinds of wildlife.

Wetness and water-holding capacity of the soils are
important in selecting sites for construction of ponds for
fish and in developing and maintaining habitats for water-
fowl. Swampy and marshy areas lend themselves to
development of aquatic and semiaquatic habitats of value
to waterfowl and to some furbearers.

The soils of Thomas County produce suitable habitats
for a number of wildlife species. Some species, such as
elk, buffalo, and wolves, are no longer found in the county.
Others, particularly deer and sharptail grouse, are still

resent. Antelope and wild turkey have been reintro-
Ic%uced. Among the small animals in the county are rac-
coon, opossum, weasel, mink, muskrat, coyote, skunk,
rabbits, and rodents.

Many kinds of birds live in the county throughout the
year. Waterfowl are found primarily along the valleys
of the Dismal and Loup Rivers. Birds that like a woody
habitat are also found along these streams and in farm-
stead and livestock windbreaks. A few prairie chickens
are in areas where soils permit the kind of land use that
provides a suitable habitat.

*By CHARLES BomArt, biologist, Soil Conservation Service.

Channel catfish are common in the Dismal, Middle Loup,
and North Loup Rivers. Sites suitable for developing
ponds for production of fish are limited to areas in these
valleys. In some places the streams could be improved
for fish. =

The wildlife resources of the county are important pri-
marily for the recreational opportunities they provide.
Many species of wildlife are also beneficial in control of
rodents and undesirable insects.

The combination of soils, topography, and vegetation in
the county provides opportunities for developing facilities
for recreation. Opportunities for combining recreational
enterprises with ranch operations could be explored.
Many people are interested in typical ranch operations
and would like the opportunity to learn about and take
part in normal activities on a ranch. Such an enterprise
would be especially valuable to ranchers whose opportuni-
ties are limited by the size of their ranch.

Increased travel by the American public also provides
opportunities for using suitable soils for recreational pur-
poses. Some areas along main highways through the
county are suitable as sites for overnight camping facili-
ties, which would be a real convenience to travelers and a
source of supplemental income for landowners.

Recreation oriented toward the fish and wildlife re-
sources in the county would be primarily based on hunting
and fishing. Nevertheless, many people enjoy wildlife
for itself and would appreciate it if areas were provided
where wildlife could be seen, heard, and photographed.
If production of fish and wildlife for recreation is consid-
ered, the kind of soils in an area will be an important
factor in the success of the enterprise.

The potential of the soil associations in Thomas County
for producing habitats for the more important species of
wildlife is given in table 5. The ratings of very good,
good, and fair in the table take into account the kinds of
soils in each association and their potential (shown in the
column titled “Food”) for producing the kind of vegeta-
tion needed for the various habitats. For more detailed
information about the soil associations refer to the section
“General Soil Map,” and then turn to the “Descriptions
of the Soils” for further information about each soil.

Engineering Properties of the Soils®

Some properties of soils are of special interest to engi-
neers because they affect construction and maintenance of
highways, airports, pipelines, foundations, and facilities
for storing water, controlling erosion, irrigating and
draining soils, and disposing of sewage. The properties
most important to the engineer are texture, permeability,
shear strength, plasticity, moisture-density relationships,
compressibility, workability, and water-holding capacity.
Topography and depth to water table, to bedrock, or to
sand and gravel are also important.

® By HerBert B. AucH MOEDY, area engineer, MERRITT A. PLANTZ,
soil scientist, with the assistance of Lee E. SMEDLEY, engineer, all
of Soil Conservation Service, and WiLrLram J. RAMSEY, geologist,
Division of Materials and Tests, Nebraska Department of Roads.
The work by the Department of Roads was performed under a
cooperative agreement with the U.S. Department of Commerce,
Bureau of Public Roads.



THOMAS COUNTY, NEBRASKA

25

TasLe 5.—Potential of soil associations for producing habitats for more important wildlife*

Potential for producing, for species of wildlife named—

Soil association Wildlife .
Woody Herbaceous Food Aquatic en-
cover cover vironment
Valentine, rolling. Sharptail grouse.__._.__ Good. . _.___._.__ Very good______ Good___-___.__
Prairie chicken________ Good___.___.__ Very good____._ Fair___________
Deer. ... Good--__.___. Very good..___._ Fair___________
Antelope. - o o |e - Good_ ... ___ Fair. . _________
Valentine, rolling-Anselmo. Sharptail grouse__.__.__ Good.._.______ Very good..____ Good_ - ___.____
Prairie chicken________ Good . _._.__ Very good.._.._ Good-_ . _______
Antelope. - oo | s Good._ .. __-___ Fair. ... __
Deer o _._____ Good. _._._____ Very good..____ Fair. . _.._____.
Valentine, hilly. Sharptail grouse_._..__ Good_____.____. Very good._.____ Very good_._.__
Deer ..o Good._____..__ Very good._.___ Good.________.
Waterfowl . _ | e et Fair.
Turkey. . .. __.___ Fair_ . ___._____ Fair___________ Fair_ ... ...
Valentine, hilly-Dunday. Sharptail grouse______. Fair. ... _____ Very good.___.__ Fair. - _________
Antelope. - .| . Good. .- __._-. Good__________
Prairie chicken__._.___ Good.____.______ Very good_____. Good. . _.-_____
Pheasant_____________ Fair_ .. _._____ ood__________ Fair. .. __.-_.____
Deer ... Good____._____ Very good___.__ Fair.__________
Dunday-Loup. Sharptail grouse.______ Very good______ Fair_______.____ Good_ oo _._-_
Prairie chicken________ Very good___._. Fair. __._______ Very good-_____
Deer . . Very good______ Very good______ Very good._____
Turkey_____ . ____.___._ Fair__.________ Fair_ . _________ Fair___________
Furbearers.______.____ Good_ - _._____ Good_____.____ Good__________
Waterfowl_ __ - - | e e | e e Fair.
Fish - - o e e e e Good.
Pheasant.____________ Good. - ____.___ Good.___._._.. Fair_______.____

1 Development of specific habitats for wildlife requires proper
location and distribution of the kind of vegetation that the soils

can produce.

Technical assistance in planning wildlife develop-

ments and determining the species of vegetation to use can be
obtained at the District Office of the Soil Conservation Service.

Information in this report can be used to—

1.

Make soil and land use studies that will aid in
selecting and developing sites for industrial, busi-
ness, residential, and recreational use.

Make preliminary estimates of the engineering
properties of soils for use in the planning and de-
signing of structures and of measures for the con-
servation of soil and water.

Make preliminary evaluations of soil and ground
conditions that will help in selecting locations for
highways and airports and in planning detailed
investigations at the selected locations.

Estimate drainage areas and runoff characteristics
for use in the design of culverts and bridges.
Classify soils along a proposed highway route for
use in making preliminary estimates of the re-
quired thickness for flexible pavement.

Istimate the need for clay to stabilize the surfac-
ing on roads that are not paved.

Locate deposits of sand, gravel, rock, mineral filler,
and soil binder for use in constructing sub-base
courses, base courses, and surface courses for flex-
ible pavements for highways and structures.
Make preliminary evaluations of terrain, such as
topography, surface drainage, subsurface drain-

Additional information and assistance can be obtained from the
Nebraska Game, Forestation and Parks Commission, Bureau of
Sport Fisheries and Wildlife, and from the Agricultural Extension

Service.

10.

11.

12.

age and height of water table, that need to be
considered in designing highway embankments,
subgrades, and pavements.

Correlate performance of engineering measures
and structures with soil mapping units, and thus
develop information that will be useful in design-
ing and maintaining these measures and
structures.

Determine the suitability of soils for the cross-
country movement of vehicles and construction
equipment.

Supplement the information obtained from other
published maps, reports, and aerial photographs
to make maps and reports that can be readily used
by engineers.

Develop other preliminary estimates for construc-
tion purposes pertinent to the particular area.

It s not intended that this report will eliminate the need
For on-site sampling and. testing of the soils for design and

construction of specific engineering works.

The interpre-

tations in the report should be used primarily in planning
more detailed field investigations to determine the in-place
condition of the soil at the proposed. site for engineering

works.
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Some of the terms used by the soil scientist may be
unfamiliar to the engineer, and some words, for example,
soil, clay, silt, sand, and aggregate, have special meaning
in soil science. Most of these terms, as well as other special
terms used in the soil survey report, are defined in the
Glossary.

To make the best use of the soil maps and the soil survey
reports, the engineer should know the physical properties
of the soil materials and the in-place condition of the soil.
After testing the soil materials and observing the behavior
of each soil when used in engineering structures and foun-
dations, the engineer can develop recommendations for
each soil unit delineated on the map.

Engineering classification systems

Two systems of classifying soils are in general use among
engineers. Both are used in this report. It is assumed
that any persons using this report will be familiar with
these systems or will have available reference material on
these two classification systems.

. Most highway engineers classify soil materials in accord-
ance with the system approved by the American Associa-

tion of State Highway Officials (AASHO) (7). In this
system, soil materials are classified in seven principal
groups. The groups range from A-1, consisting of
gravelly soils of high bearing capacity, to A-7, which is
made up of clay soils having low strength when wet.
Within each group, the relative engineering value of the
material is indicated by a group index number. The group
index for the soil groups A-1, A2, and A-3 is 0, except
that the poorest soils in group A-2 have a group index of
4. TFor the poorest soils in group A—4, the group index is
8; in group A-5 the poorest soils have a group index of
12; and in group A-6 the poorest soils have a group index
of 16; in A-T7 the poorest soils have a group index of 20.
In table 6, the group index number is shown in parentheses
after the soil group symbol.

Some engineers prefer to use the Unified Soil Classifica-
tion System (7). This system is based on identification
of soils according to their texture and plasticity, and the
soils are grouped according to their performance as engi-
neering construction materials. The system establishes
15 soil groups. The soil materials are identified as coarse-
grained soils (eight classes), fine-grained soil (six

TavLe 6.—Engineering test data on samples token

Moisture-density 2
Nebraska
Soil name and location Parent material report No. Depth | Horizon | Maximum
dry Optimum
density moisture
TInches Lb. per cu. ft. Percent
Anselmo fine sandy loam:
0.35 mile Ii. and 0.1 mile S. of NW cor. of sec. | Eolian silt and sand. | § 62-3186.___ 0-7 | Ap 109 13
28, T.24 N,, R. 26 W. S 62-3187___. 9-34 | AC 112 14
S 62-3188____{ 34-72 | C 113 13
Dunday loamy fine sand:
0.15 mile N. and 0.1 mile W. of SE cor. of sec. | Eolian sand. S 62-3178__._ 0-7 Ap 111 12
16, T. 24 N, R. 29 W. S 62-3179. . __ 9-32 | AC 112 12
S 62-3180____1 32-72| C 111 12
Elsmere loamy fine sand:
0.2 mile N. of center see. 11, T. 23 N., R. 28 W. Alluvial sand. S 62-3181.___ 0-8 Al 106 14
S 62-3182____ 8-24 | AC 113 12
S 62-3183.___.1 24-72 | C 107 14
Meadin loamy sand: 8
0.3 mile N. and 300 feet . of SW cor. of sec. 1, | Alluvial sand and S 62-3184____ 0-5 Al 113 12
T.22 N, R. 26 W. gravel.
S62-3185..._| 1872 | C 111 9
Valentine fine sand, rolling:
0.15 mile W. and 0.3 mile N. of SE cor. of sec. 22, | Eolian sand. S 62-3176.__. 7-20 | AC 109 12
T.24 N.,, R. 28 W. S62-3177_.__| 20-72 | C 108 14
Valentine fine sand, hilly:
0.2 mile 8. and 0.25 mile W. of center sec. 3, T. 21 | Tolian sand., S62-3175..__| 5-72 | C 107 14
N, R. 28 W.

! Tests performed by the Nebraska Department of Roads in
cooperation with U.8. Department of Commerce, Bureau of Public
Roads, in accordance with standard procedures of the American
Association of State Highway Officials (AASHO) (7).

2 Based on AASHO Designation T 99-57, Methods A and C ().

3 Mechanical analyses according to the AASHO Designation:

T 88-57 (7). Results by this procedure frequently may differ some-
what from results that would have been obtained by the soil survey
procedure of the Soil Conservation Service (SCS). In the AASHO
procedure the fine material is analyzed by the hydrometer method,
and the various grain-size fractions are caleulafed on the basis of
all the material, including that coarser than 2 millimetersin diameter.
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classes), and highly organic (one class). Boundary
classifications are provided for soils that have character-
istics of two groups. The system provides for both a
simple field method and a laboratory method to determine
the amount and type of basic constituents of the soils.
Both methods are based on gradation and plasticity and
vary only in degree of accuracy. The laboratory method
uses mechanical analyses, liquid limit data, and plasticity
indexes for exact classification. A plasticity chart on
which the liquid limit and the plasticity index may be
plotted is used for a more accurate classification of the fine-
grained soils. Classification of the tested soils according
to the Unified system is given in table 6.

Engineering test data

Table 6 shows engineering test data for samples of six
different soils. The samples were taken from representa-
tive sites by the soil scientist while mapping. The testing,
by the Division of Materials and Tests, Nebraska Depart-
ment of Roads, was done in accordance with standard
procedures of the American Association of State Highway
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The Soil Conservation Service designates horizons as
A, B, and C. Further explanation of horizon designa-
tions generally used by soil scientists are given in the
Glossary of this report.

The test data in table 6 are for samples of Anselmo fine
sandy loam, of Dunday loamy fine sand, of IElsmere loamy
fine sand, and of Meadin loamy sand, each from one loca-
tion, and of Valentine fine sand from two locations. In
evaluating these data, it must be recognized that these
soils vary according to location and that the data may not
show the maximum range in characteristics that may be
encountered. '

The relation of moisture content of the soil material
to density that can be achieved by compaction is very
significant for many soils but consicerably less significant
for the sandy soils of this county.

Tests for liquid limit and plastic limit measure the effect
of water on the consistence of the soil material. As the
moisture content of clayey soil increases from a very dry
state, the material changes from a solid to a semisolid, or
plastic, state. As the moisture content is further in-
“creased, the material changes.from a plastic to a liquid

Officials. Each soil was sampled by natural horizons. state. The plastic limit is the moisture content expressed
from siz soil profiles, Thomas County, Nebr.?
Mechanical analysis 3 Classification
Percentage passing sieve— . Percentage smaller than— Plasticity
Specific Liquid limit index
gravity ' AASHO! Unified s
No. 10 | No. 40 | No. 200 | 0.05 0.02 0.005 0.002
(2.0 0.42 (0.074 | mm. mm. mm, mm.
mm.) mm.) mm.)

2. 62 100 99 36 20 10 7 5 | Nonplastic....| Nonplastic._..| A-4(0)____._ SM.

2. 62 100 99 45 24 13 10 8122 ________._ [ S A-4(2) ... SM.

2. 59 100 98 35 18 9 8 7 | Nonplastic__..| Nonplastic ._._| A-2-4(0).._| SM.

2. 63 100 97 14 8 4 4 3 | Nonplastic._._| Nonplastic._..| A—2-4(0)___| SM.

2. 65 100 98 19 10 6 4 3 | Nonplastic_._.| Nonplastic.___| A-2-4(0)___| SM.

2. 62 100 99 19 10 6 5 4 | Nonplastic_...| Nonplastic-...| A-2-4(0)___| SM.

2. 54 100 98 31 19 9 5 4 | Nonplastic__..| Nonplastic.___| A-2-4(0)___| SM.

2. 62 100 99 28 18 8 6 5 | Nonplastic-....| Nonplastic.._.| A-2—-4(0)___| SM.

2. 63 100 98 13 5 2 2 1 | Nonplastic....| Nonplastic._..| A-2-4(0)__._| SM.

2. 59 100 91 19 11 6 | 4 3 | Nonplastic_..._| Nonplastic__._| A-2-4(0).__| SM.

2. 65 94 56 1 1 1 1 0 | Nonplastic.._.| Nonplastic.._.| A-3-(0).._./ SP.

2. 62 100 98 9 6 4 4 3 | Nonplastic....| Nonplastic__._| A-3(0).____ SP-SM.
2. 65 100 98 10 6 4 4 3 | Nonplastic..._.| Nonplastic..__| A-3(0)__... SP-SM.
2.63 | 100 99 4 4 3 3 2 | Nonplastic.._ .| Nonplastic_.._| A-3(0)..._. SP.

In the SCS soil survey procedure the fine material is analyzed by the
pipette method and the material coarser than 2 millimeters in diam-
eter is excluded from calculations of grain-size fractions. The
mechanieal analyses data used in this table are not suitable for use
in naming textural classes for soil.

4 Based on AASHO Designation:

M 145-49 (1).

5 Based on the Unified Soil Classification System (7).
8 For sample number S 62-3185 a total of 100 percent passed the
%-inch sieve, 99 percent passed the 3%-inch sieve, and 97 percent

passed the No. 4 sieve.
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as a percentage of the oven-dry weight of the soil, at which
the material passes from a semisolid to a plastic state.
The liquid limit is the moisture content at which the mate-
rial passes from a plastic to a liquid state. The plasticity
index is the numerical difference between the liquid limit
and the plastic limit. It indicates the range of moisture
content within which a soil material is in a plastic
condition.

The mechanical analyses of the soils shown in table 6
were made to determine the distribution of the particles
of different sizes. These figures show that only a small
percentage of the material consists of particles less than
0.005 millimeter in size. As a result, the sandy, granular,
noncohesive soils of this county are reported as nonplastic
because they will not become plastic at any moisture
content.

Additional detailed information on the soils of Thomas
County is shown under the sections “Descriptions of the
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goils,” and “Genesis, Classification, and Morphology of
oils.”

Brief descriptions of soils and their estimated
physical properties

Engineering test data shown in table 6, together with
information collected on the soil survey and experience
with the same or similar soils from other counties upon
which detailed test data were available, were used to de-
scribe the soils as shown in table 7. In table 7 the soils
are listed, a brief description of each is given, and estimates
of properties significant to engineering are shown.

The significance of some of the properties reported in
table 7 are explained as follows:

Permeability refers to the rate at which water moves
through the soil material in its undisturbed state. The
rate depends largely on texture and structure of the soil.
The permeability ratings used in this report and their

TasLE T—Brief description of soils of Thomas

Description of soil and site
Map .
symbol Soil name Depth to | Depth to
Position Parent material Runoff water sand or
table sand and
) gravel
Feet Feet
An Anselmo fine sandy loam___.___._________ Upland valleys_.._| Eoliansand andsilt____| Slow.______ ©) 3-20
AnB Anselmo fine sandy loam, hummocky__ . __ Humlmocky Eolian sand and silt____.| Moderate. .._ O] 3-20
upland.
B Blown-out land_ - .. _________________ Upland__________ Eolian sand___________ Slow______. M 0
Du Dunday loamy fine sand.______________ Upland valleys____| Eolian sand andsilt__.__| Slow_______ ©) 3-10
DuB Dunday loamy fine sand, hummocky-.._| Upland valleys_.._| Eolian sand andsilt__._| Slow._..__. ™ 3-10
DAB Dunday-Anselmo loamy fine sands, hum- | See descriptions under individual soils of the series.
mocky.
Ea Elsmere loamy fine sand_____________ :--| Bottom land______ Alluvial sand. ... _.__. Very slow.__. 3-5 2-5
Gv Gravelly land_______________._ .. __._ River breaks._____ Tertiary gravel________ Moderate.- .. ©) 0
H x Hord complex, sandy variants__ ._._____| High terraces_____ Tertiary silt, sand, low.__>___ ® 3-20
and clay.
LdM Loup fine sand and Marsh_____________ Bottom land_ . _. __ Recent alluvial sand_ . _| Very slow.. 0-1 1
Lm Toup toam_ o . Bottom land______ Alluvial sand_________ Slow.______ 1-2 1-2
M Marsh_ oo e Bottom land-_ .. __ Recent alluvium_______ Very slow__ 0 1-3
Md Meadin loamy sand- - . ________.__.__ Stream terraces_- _| Alluvial sand and Very slow.- . 5-20 1-2
gravel.
MD Meadin-Dunday loamy fine sands._____. See descriptions under individual soils of the series.
MDB Meadin-Dunday loamy fine sands, hum- | See descriptions under individual soils of the series.
mocky.
VaC Valentine fine sand, rolling. .. ... .. __ .. Rolling upland____| Eoliansand__..__._.___.| Slow.._____ O] 0-1
VaD Valentine fine sand, hilly_..________ --| Hilly upland___.___ Eolian sand___ .. ______ Moderate.__. ") 0
VeB Valentine loamy sand, hummocky.___._.__| Eroded upland.___| Eoliansand.___._______ Slow_..___. " 0-3
VR Valentine soils and Rough broken land.__| Steep river breaks.| Eolian sand and Ter- | Rapid_____. m 1-50
tiary siltstone.
Wh Wann fine sandy loam_ _______..____.__. Stream terraces._._| Alluvial sand_____.____| Slow.______ 3-6 3-5

! The water table is at a depth too great to be significant in engineering interpretations.
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equivalent in words are shown in the following classifica-
tion: '

Inches per hour Rating
005to 02 ______________________ Slow.

02t00.8 e Moderately slow.
08to25. .____ " Moderate.

25t0 5.0 o Moderately rapid.
50t010.0_ . Rapid.

More than 10.0_____________________ Very rapid.

Awailable water capacity, measured in inches of water
per inch of soil, is the water available for plant consump-
tion. It is the water held in a soil between field capacity
and 1pernnnent Wllt‘,mg point.

1 the soils of this county are quite similar in certain
properties, not listed in table 7. These are briefly de-
scribed in the paragraphs that follow :

Reaction of a soil, 1ts acidity or alkalinity, is reported
in terms of pH values. A soil with a pH of 7.0 is neutral;

County, Nebr., and their estimated physical properties

one with a lower pH is acid; and one with a higher pH is
alkaline. In this county, the reaction of the soils varies
from slightly acid (pH 6.2) to moderately alkaline (pH
8.6). The surface soil of the soils, when dry, generally has
apH of 6.5 to 6.8. Subirrigated fmd wet, soils are generally
alkaline.

Soils in this county have little or no salinity.

Dispersion is not a common property of soils in this
county, as the soils are mostly coarse-grained and clay and
silt fractions are predominantly low.

Shrink-swell potential is an indication of the volume
change to be expected with a change in moisture content.
It is estimated on the basis of the amount and type of
clay. The shrink-swell potential of all soils in this county,
which in general are low in fines and nonplastic, is low.
In general, shrinking and swelling of the soils are not a
problem.

Classification Percentage passing sieve—
Depth Available
from Permeability| water
surface USDA texture Unified AASHO No. 4 No. 10 No. 200 capacity
Inches Inches per hour Inches per
inch of soil
0-36+4| Fine sandy loam.__.. SM_ .. A—4 or A-2___ 100 100 30-40 2.5- 5.0 0.15
0-36+| Fine sandy loam.____ SM._ ... A-4or A-2___ 100 100 30-40 2.5- 5.0 .15
0-42+4| Finesand.__________ SP or SP-SM.______ A-3_ .. 100 100 0-10 5.0-10.0 .08
0-18 Loamy finesand. . __.| SM________________ A2 . 100 100 15-25 5.0-10.0 .10
18-42-| Finesand___.._..___ SP SM or SM______ A2 ___. 100 100 10-30 5.0-10.0 .08
0-18 Loamy finesand.___._| SM__________.______ A-2_ ________ 100 100 15-25 5.0-10.0 .10
18-42+4-1 Finesand__._.._____ SP-SM or SM______ A2 . 100 100 10-20 5.0-10.0 .08
0-8 Loamy fine sand . ____ SM . e A-2__ .. 100 100 25-35 5.0-10. 0 10
8-12 Loamy sand.__..___._ SM_ ... A-2 .. 100 100 25-35 5.0-10.0 .10
12-24 Fine sand______._____ SP-SM or SM______ A-2__________ 100 100 10-20 5.0-10.0 .08
244 Sand_ ______________ SP-SM or SM______ A2 _________ 100 100 10-20 10+ .06
0-36--| Sand and gravel____. GPorSP__.._._.__._ A-1._ . 50-75 25-50 2-5 10+ .04
0-11 Loamy fine sand_____ SI\I ________________ A-2__ . ____ 100 100 15-25 5.0-10. 0 .10
11-28 Silt loam____________| ML________________ A4 . 100 100 50-85 0.8 2.5 .16
28-48+1 Sand_ _____.__..___.__ SP SM or SM_____._ A-2__________ 100 100 10-20 10 06
0-4 Organie matter__ ____| Pt __ | |ei || oo
4-16 Finesand.._____._.___ SP SP-SM or SM A-2 or A-3___ 100 100 3-20 5.0-10. 0 08
16-36-] Sand_. . __________. SPor SP-SM_______ A-1or A-3__._ 100 95-100 0-10 10+ 06
0-10 Loam_______________ M. _._ A-4_________. 100 100 50-60 0.8- 2.5 16
10-21 Finesand_.__.__.______ SP, SP-SM or SM A-2 or A-3_.. 100 . 95-100 3-20 5.0-10. 0 08
21-36-+| Sand__.____________ SPor SP-SM_______ A-1or A-3___ 100 95-100 0-10 104 06
Not estimated because of variable characteristics.
0-7 Loamy sand_.__.____ SP-SM or SM___.__. A-2 .. 100 100 10-20 5.0-10.0 10
. 7-12 Sand____________.__ SPor SP-SM_______ A-1lor A-3___ 95-100 90-95 0-10 104 08
12-42--! Sand_ ______________ SPor SP-SM_____._ A-1or A-3___ 95-100 90-95 0-10 10+ 06
0-36-+ | Finesand________.._ SP-SM_________._:__ A3 100 100 5-10 5.0-10.0. .08
0-36-+ | Finesand____.______._ SPor SP-SM_______ A-3_ .. 100 100 3-10 5.0-10.0 .08
0-5 SP-SM or SM_______ A-2 .. A-2_ 100 100 10-20 5.0-10.0 .10
5-42+ | Finesand___________ SPor SP-SM.__.____ A-3. .. 100 100 3-10 5.0-10. 0 .08
Not estimated because of variable characteristics.
0-12 Fine sandy loam.____ SM ________________ A-2or A-4___ 100 100 30-40 2.5- 5.0 15
12-18 Loam_______________|ML________________ A4 ______ 100 100 50-85 0.8- 2.5 16
18-424 | Finesand___________ SP SP-SM, or SM__| A—2o0r A-3___ 100 100 -3-20 5.0-10.0 .08
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Engineering interpretations

Table 8 shows the suitability of the soils as sources of
material for topsoil, sand, and road fill and their suit-
ability as a road subgrade. :

Most of the soils in Thomas County are rated poor or
fair as a source of topsoil because they are sandy and low
in organic matter or natural fertility. The soils rated good
as a possible source of fine sand may require extensive
exploration to find material that will meet gradation
requirements.

High quality sand-gravel is not readily available in
Thomas County. However, limited quantities of poorly
gracded sand-gravel mixture may be found in the sub-
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stratum of the Loup soils and the Meadin soils, and in
Gravelly land along the Middle Loup and the North Loup
Rivers.

The suitability of soils as road fill material is based upon
compacted weights, stability, workability, and other soil
characteristics. Since sand 1s one of the better road fill
materials, soils with an AASHO classification of A-1, A-2,
or A-3 were rated good. Finer grained materials (silty)
were rated fair. The range in ratings shown for some soils
indicates the variation in the soil material that can be
expected.

The suitability of the soils as material for subgrade has
been shown for pavement (bituminous and concrete) and
for gravel surfacing.

TasLe 8.—Interpretation of engineering

Soil series and map
symbols

Anselmo (An, AnB)________
Blown-out land (B) ______

Dunday (Du, DuB)___....

Dunday-Anselmo (DAB).._
Elsmere (Ea) ... .______.

Gravelly land (Gv) ..._____

Hord (HX)eooem oo
Loup (LdM, Lm)_._.____.

Marsh (M)

Meadin (Md) ... ________

Meadin-Dunday (MD,
MDB)

Valentine (VaC, VaD,
VeB).

Valentine soils and Rough
broken land (VR).
Wann (Wb)

Engineering classification Suitability as source of—
Unified AASHO Topsoil Sand ? Sand-gravel
SM in surface soil, sub- | A—4 or A~2 in surface PFair_ . .______ (G TR (G P
soil, and substratum. soil, subsoil, and sub-
stratum.
SP or SP-SM in surface A-3 in surface soil, sub- | Very poor____[ Fair___________ (G
soil, subsoil, and sub- soil, and substratum.,
stratum.
SM in surface soil; 8P~ | A-2 in surface soil, sub- Poor ________ Poor, and (€ J
SM or SM in subsoil soil, and substratum. below depth
and substratum. of 18 inches.
See interpretations under Dunday and Anselmo soils.
SM in surface soil and A-2 in surface soil, sub- Fair________. Poor, and below | (®)_____________
subsoil; SP-SM or SM soil, and substratum. depth of 24
in substratum. inches.
GP or SP in surface soil, | A-1 in surface soil, sub- Very poor_._._| Poor __________ Poor __________
subsoil, and sub- soil, and substratum.
stratum,
SM in surface soil; ML A-2 in surface soil; A—4 Poor __ . __ Poor, and below | (®)_____.________
in subsoil; SP-SM or in subsoil; A-2 in depth of 30
SM in substratum. substratum. inches.
Pt or ML in surface soil; | Peat or A-4 in surface Fair._._______ Fair to poor Fair to poor
SP, SP-SM, or SM in soil; A-2 or A-3 in below depth below depth
subsoil; SP or SP-SM subsoil; A~1 or A-3 in of 12 inches. of 24 inches.
in substratum. substratum.
) e e (Y L [ TR (€ T [ T
SP-SM or 8M in sur- A-2 in surface soil; A-1 Poor. .. ______ Fair below Fair to poor
face soil; SP or SP-SM or A-3 in subsoil and depth of 12 below depth
in subsoil and sub- substratum. inches. of 24 inches.
stratum.
See interpretations under Meadin and Dunday soils.
SP, SP-8M, or SM in A-3 or A-2 in surface Poor_ ____.____ Good-— . (] _.
surface soil, subsoil, soil, subsoil, and
and substratum. substratum.
) e . ) e [ T () T () T
SM in surface soil; ML, A-2 or A4 in surface Fair______.__._ Poor to good () T
in subsoil; SP, SP-SM, soil; A~4 in subsoil; below depth
or SM in substratum. A-2 or A-3 in sub- of 24 inches.
stratum.

! Because of position, topography, similarity of soils, and other
reasons common to Thomas County, the interpretations of engineer-
ing properties that relate to foundations, dikes and levees, low

dams, irrigation, terraces and diversions, and waterways are not
shown for individual soils in this table. See the section " Engineer-
ing Interpretations.”
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Since sand is the best subgrade material for bituminous
and concrete pavement, the ratings were determined on the
same basis as that used to obtain the ratings for soil mate-
rial used as road fill. Since there are no truly clayey soils
in Thomas County, the lowest rating for subgrade under
bituminous and concrete pavement 1s fair. Because sand
is noncohesive, it does not provide a stable base for gravel
surfacing. ' Thus, all soil materials in class A-3, and
those materials in A-1 or A-2 that lack cohesiveness, rate
as poor for subgrade for gravelled road. Some soils

- classed as A-1 or A-2 that have adequate cohesiveness, or
plasticity, can be rated good to fair. Silty or clayey soils,
which have an AASHO classification ranging from A—4 to
A-T7, are usually acceptable in that part of the upper sub-

properties of soils in Thomas County, Nebr.
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grade that receives a gravel surfacing. Such soils are
rated good to fair. :

Intable 8, under features affecting highway location and
agricultural drainage, soil features are mentioned that
might present problems during construction or affect main-
tenance costs after construction. Following are some com-
ments on behavior of soils in the county when used for
engineering.

Susceptibility to frost action—Except for the Anselmo,
Hord, Loup, and Wann soils, the soils of Thomas County
are not susceptible to frost action. Any of these three ex-
ceptions may have a surface layer containing sufficient fines
(particles 0.02 millimeter or less in size) and a subsoil such

Suitability as— Features affecting 1—
Road subgrade
Road fill Highway location Agricultural drainage
Paved Gravel

Fair..._________ Good to fair____| Fair___________ Low to moderate susceptibility to frost | Rapidly permeable; drainage not
action; erodible. needed.

Good..o_._____ Poor.__________ Good.___________ Generally not susceptible to frost | Rapidly permeable; drainage not
action; erodible. needed.

Good._.________ Poor__.____.____. Good__________ Generally not suseeptible to frost | Rapidly permeable; drainage not
action; erodible. needed.

Good to fair..___| Poor__.____.___ Good to fair. __.| Generally not susceptible to frost | Rapidly permeable; somewhat poorly
action; erodible; subject to ponding; drained because of position;
may require 4 feet of fill. seasonal high water table beneficial

to grasses.

Good.-_________ Poor.._________ Good._____..___ Not susceptible to frost action________ Rapidly permeable; drainage not
needed. -

Goodoo oo __ Good to fair.___| Good__________ Low to moderate susceptibility to frost | Rapidly permeable; drainage not
action; erodible on slopes. needed.

Goodo .o Poor to good.___| Good to fair____| High susceptibility to frost action; | Somewhat poorly drained to poorly
slopes erodible; subject to occasional drained; outlets for drainage not
flooding and ponding in spring; may available.
require 4 feet of fill.

(O J (G TR [ () e e High water table; open drains in
some places may reduce standing
water.

Good___________ Poor. - __.____ Good. ... Generally not susceptible to frost ac- | Rapidly permeable; drainage not

tion; slopes erodible. needed.

Good-_________ Poor________.__ Good......____ Not susceptible to frost action; slopes | Rapidly permeable; drainage not
erodible. needed.

() o2 [ PR () F N () - i Rapidly permeable; drainage not

needed.

Good to fair__.__ Poor___________ Good to fair..__| Low to moderate susceptibility to frost | Rapidly permeable in the surface soil
action; slopes erodible; subject to and substratum; subsoil is moder-
ponding; may require 4 feet of fill. ately permeable; if surface drainage

Jis used and the areas are cultivated,
irrigation may be needed in dry
periods.

2 Rating based on availability of fine sand (0.4 to 0.074

millimeter).

3 Sand or sand-gravel of high quality generally not available.

749-257 O0—656——3

interpretation not given.

+ Because of variable characteristics, classification or enginecring

5 Not suitable; requires special treatment,
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that water may readily move upward through it by capil-
lary action ahd thus present a minor problem.

Winter grading—The adaptability of a given soil for
winter grading varies from year to year, depending on
the amount of moisture in the soil and the temperatures
that occur during winter. If content of moisture and
temperatures are both low, winter grading is permissible,
since there can be no frost without moisture. If moisture
content is low, and temperatures are high enongh, moisture
can be added to obtain suitable conditions for grading and
compaction. But in winters when temperatures are low
and content of moisture is high, freezing takes place and
either stops grading, earth movement, and compaction
or makes these difficult to perform. _

Generally, coarse-grained soils that contain only small
amounts of silt and clay, as found in Thomas County, are
best suited to winter grading. However, winter grading of
sandy soils should be allowed only if the required stand-
ards for compaction are niet.

—Agricultural droinege—Surface conditions and perme- -

ability were considered in preparing this column in table
8. Permeability ratings shown were based on the tabula-
tion on page 29 under the heading “Permeability.”

Because of the uniformity of the soils of this county,
‘several engineering practices are not listed in table 8. Ti-
ther the practices are not generally applicable, or all of the
soils in the county present about the same hazards or prob-
lems. in the construction -and maintenance of such prac-
tices. A brief summary of these soil features that affect
engineering practices follows: _

Irrigation—Soils of this county, for the most part, are
too sandy, steep, or wet for irrigation. Some sprinkler
irrigation <is practiced on the "Anselmo, Dunday, and
- Meadin soils and on Valentine loamy sand, hummocky,
in growing alfalfa hay. These soils take in water at a
moderate to rapid rate and generally are low in capacity
to hold water available for plants. .In most places the
hummocky topography -makes gravity irrigation imprac-
tical. Soils that take in 2 inches or more of water per
hour are considered to have rapid intake of moisture,
and those that take less than half an inch per hour, a
slow intake rate. A soil rated as low in capacity to hold
water is one that holds 3 to 5 inches of water in the top
4 feet of its profile. Ifurther information on suitability
of soils for irrigation can be obtained from the “Irriga-
‘tion Guide for Central and Eastern Nebraska.”

Low dams and structures.—Currently, there appears to
be no need for low dams in the county. If used, provi-
sion would have to be made to avoid piping and to seal
the reservoir area if water were to be stored.

The bearing capacity of soils at depths below 80 inches
is quite uniformly good. The Anselmo, Dunday-Anselmo,
Dunday, Elsmere, Wann, Hord, and Loup soils have a

higher silt content at depths of less than 48 inches and -

would be rated fair to poor.
would be expected in these soils.
The soils of this county are, in general, good embank-
ment materials. T :
all except the silty sands are pervious. Embankments
‘may require slope protection and foundation drains.
Dikes and levees—DBecause of position, topography, and
absence of flooding, dikes and- levees generally are not
‘needed or applicable. However, should low levees or

A moderate piping hazard

They have fair to high stability, and .

dikes be built, many of the silty sands would pose prob-
lems in piping and slope erosion.

Terraces and diversions—The topography and soils of
this county are generally unsuitable for terraces and diver-
sions, and ordinarily these are not needed.

Waterways—The topography and land use in this coun-
ty are such that waterways generally are not needed.

Wind erosion.—All the soils of Thomas County are
susceptible to wind erosion where vegetative ‘cover 1s not
maintained. ’

Genesis, Classification, and
Morphology of Soils

The purpose of this section is'to present the outstand-
ing morphologic characteristics of the soils of Thomas
County and to relate them to the factors of soil forma-
tion. Only a few physical and chemical data are avail-
able for these soils, and the discussion of soil genesis
and morphology is correspondingly incomplete. The sec-
tion deals with the environment of the soils and then with
the classification of the soil series according to order and
great soil group. Following that, a typical soil profile
of each series is described.

Factors of Soil Formation

Soil is formed by the action of soil-forming processes on
materials deposited or accumulated by geologic agencies.
The characteristics of the $6il at any given point are deter-
mined by (1) the physical and mineralogical composition
of the parent material, (2) the climate under which the
soil material has accumulated and existed since accumula-
tion, (3) the plant and animal life on and in the soil,
(4) the relief, or lay of the land, and (5) the length of
time the forces of soil development have acted on the
soil material. :

Climate and vegetation are-active factors of soil genesis.

“They act on the parent material accumulated through

the weathering of rocks and slowly change it into a natural
body with genetically related horizons. The effects of
climate and vegetation are conditioned by relief. The
parent material also affects the kind of profile that can
be formed and in extreme cases determines it almost en-
tirely. Tinally, time is needed for the changing of the
parent material into a soil profile. It may be much or
little, but some time is always required for differentiation
of horizons. Generally, a long time is required for the
development of distinet horizons,

The factors of soil genesis are closely interrelated in
their effects on the soil, and few generalizations can be
made regarding the effect of any -one factor unless con-
ditions are specified for the other four. Many of the
processes of soil formation are not known. . '

Parent material.—Thomas County is in the north-central
part of Nebraska, in the heart of the Sandhills region of
the State.

Before Tertiary time, the part of the North American
continent that now includes Thomas County was covered
several times by ocean waters in which were deposited
several layers of sediments that eventually formed sand-

stone, shale, and limestone.
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During the Tertiary age, a few to many feet of outwash
consisting of stratified sand and silt were deposited in this
area from the Rocky Mountains. This stratified material
makes up the Ogallala formation, which is now covered
by a few to several hundred feet of eolian sand. The
origin of this sand is not known. In this area the sand
has been sorted by wind to .a very uniform fine sand and
blown into a complex pattern of dunes.

Locally, material from the Ogallala formation and the
eolian sand have been mixed. All of the soils have devel-
oped in the eolian sand, in mixtures of eolian sand and

material from the Owallfth formation, or, along flood
plains and terraces in alluvium from those sources.

Climate.~—~Thomas County has a microthermal; sub-
humid climate marked by extremes in tempemture and
distribution of moisture. " Rainfall ranges from about 11
to 29 inches and averages about 20 inches. Most of the
rainfall comes during the growing season. Rainfall is
sufficient to grow a good cover of grass. It also has been
enough to leach lime from all the well-drained soils, ex-
cept for a few finer textured ones.

Plant and animal life—Vegetation has been very impor-
tant in soil formation in this county. It stabilized the
shifting sand and thus permitted development of the soil.
- The vegetation is mainly grasses, but it includes some
forbs and small shrubs. Sedges and rushes predominate
on the poorly drained soils. Cedars and a few broadleaf
trees and shrubs grow mostly in small cluomps along the
river valleys and in a few places in the uplands.

The soils of Thomas County are those typical of grass-
lands. The few trees have had little effect on soil develop-
ment. Organic material mostly from decay of grasses is
responsible for the darkening of the surface layer of the
soils.

Relief.—The relief of the soils of this county is a com-
plex pattern of stabilized, rolling to hilly areas of sand
dunes separated by ne‘mrly level to gently rolling valleys.
The soils are sandy and absorb water readily, and as a
result, there is little or no runoff and no defined surface
drmnaoe in most of the county. Internal drainage is
rapid, and most of the excess water is removed by subsur-
face flow to the river valleys.

Surface drainage has a definite pattern in a few places
along the river v alleys Rivers have cut deeply into the
Ocr%llah formation. Because of the steep slopes and the
fine-textured Ogallala material, there has been enough
runoff to form. deeply dissected cham‘wewnys 1 narrow
areas parallel to the rivers. In the southweste1n part of
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the county, there are a few poorly defined drainageways.
In these places the upper few inches of the.surface layer of
the Valentine soils are finer textured than normal.

The poorly drained and imperfectly drained soils are in
areas along river bottoms and terraces where the water
table is high.

Time—Soils in this county range from old to very
young. They differ in apparent age, or in actual years of
soil development, and in degree of development. Valen-
tine fine sand, hilly, for 1nstance, is a young soil. It is
only weakly developed and has a thin surface layer and
lacks structural development in the profile. On the other
hand, Valentine fine sand, rolling, is somewhat older. It
has had time to develop a thicker surface layer. Anselmo
and Dunday soils are. still older; they have developed
thicker surface layers than Valentine fine sand, rolling,
have more definite structure, and have other definite pro-
file characteristics. The Loup soils are young soils on re-
cent alluvium. Also formed in alluvium are the Elsmere,
Wann, and Meadin soils, of intermediate age, and the
Hord soils, which are somewhat older.

Classification and Morphology of Soils

Soils are placed into narrow classes for the organization
and application of knowledge about their behavior within
farms, ranches, or counties. They are placed into broad
classes for study and comparisons of large areas such as
continents. In the comprehensive system of soil classifica-
tion followed in the United States (2), the soils are placed
in six categories, one above the other. Beginning at the
top, the six categm ies ave order, suborder, gr reat soil group,
family, series, and type. :

In the highest category, the soils of the whole country
are mouped into tluee orders, whereas thousands of soil
types are recognized in the lowest category. The suborder
and family categories have never been fully developed and
thus have been little used. Attention has largely been
given to the classification of soils into soil types and series
within counties or comparable areas and to the subsequent.
grouping of series into great soil groups and orders. The
nature of the soil series, type, and phase are discussed in
the section “¥ow This Survey Was Made” and are defined
in the Glossary at the back of this report.

The soil series of Thomas County are classified by order
and great soil group in table 9, and the parent material,
relief, and drainage of each are shown.

TasLe 9.—S0il series classified by order and great soil group and the parent material, relief, and drainage of eqqk

Soil series Order Great soil group Parent material Relief Drainage
Anselmo_ ______ Zonal - ______ “Chestnut. oo .. __.___ Tolian sand and silt_____| Upland valley.___ S— Goo.d. .
Dunday__.___._ Azonal.______ Regosol (Chestnut 1ntcr— Eoliansand__.____._.____. U}%land valley or high .| Good to excessive.

) grade). i errace.
Elsmere___ ____ Zonal . ______ Chestnut (Humic Gley Eolian and dlluvml sand_ _ Terracc and valley _____ Imperfect.
intergrade).
Hord__________ Zonal_ _______| Chernozem (Regosol Eolian sand and alluvml High terrace_.________ Good.
intergrade). silt. .
Loup_.__._.___ Intrazonal-_ __| Humie Gley__ . .._.____| Alluvium_______________ Flood plain______._._.. Poor.
Meadin_._____._ gonal. ______ Regosol . . _____.___ Tolian and alluvial sand__| Terrace. . .. ______. Excessive. i
Valentine.-____ Azonal_______ 1 Regosol . ______________ TFolian sand. . ___._______ Upland___........_-_.| Good to exeessive.
Wann_________ Azonal_ ______ Alluvial ________ e .| Alluviem____________-__| Flood plain___________ JImperfect.
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Classes in the highest category of the classification
scheme are the zonal, intrazonal, and azonal orders (6).
The zonal order comprises soils with evident, genetically
related horizons that reflect the predominant influence of
climate and living organisms in their formation. In the
intrazonal order are soils with evident, genetically related
horizons that reflect the dominant influence of a local fac-
tor of topography or parent material over the effects of
climate and living organisms. The azonal order is made
up of soils that lack horizon development, commonly be-
cause of youth, resistant parent material, or steepness.

The great soil groups are described in the following
pages, and the series in each group are listed. The soils in
some of the series are not representative of any one great
soil group but intergrade from one great soil group to
another. IEach series represented in the county is de-
scribed under “Detailed Descriptions of Soil Series.”

Chestnut soils

Chestnut soils are a zonal group of soils that have a
dark-brown surface horizon that grades to lighter colored
parent material. Soils of this great soil gronp normally
have a layer of accumulated calcium carbonate 1 to 4 feet
below the surface. In Thomas County, however, the lime
content of the parent material was mostly low, and this
lime zone is absent or only weakly developed.

The Chestnut soils in this county are of the Anselmo and
Elsmere series. The Elsmere are imperfectly drained soils
that intergrade to the Flumic Gley great soil group.

Humic Gley soils

The Humic Gley soils are an intrazonal group of soils
that developed in poorly drained areas; in this county, on
bottom lands. They contain a gleyed layer, characterized
by the presence of ferrous iron and neutral gray colors,
which in many places are indistinet and difficult to recog-
nize. The gleying results from intense reduction caused by
poor drainage. The Loup is the only series in this great
soil group in Thomas County.

Regosols

The Regosols are an azonal group of soils that show little
or no horizon development. In Thomas County the
Meadin, Valentine, and Dunday soils are in this great soil
group. The Dunday soils in upland valleys, or on high
terraces, are intergrades to the Chestnut great soil group.

In all of the soils, the organic coloring in the surface soil
is the only profile development. The soils consist of deep
deposits of eolian sand or of alluvial sand primarily of
eolian origin. In valleys, small amounts of finer textured
Ogallala material are mixed with the eolian sand.

Alluvial soils

~ The Alluvial soils belong to the azonal order. These
soils are young. They are forming on bottom lands’in
alluvium derived mainly from sand and silt. Except for
an accumulation of organic matter near the surface, Allu-
vial soils show little horizon development. "In this county,
the Wann is the only soil classified as Alluvial.

Chernozems

Chernozems are a zonal group of soils. The soils of this
group have a dark-colored surface soil and a layer of
accumulated lime in the lower part of the profile. The

Hord is the only series in this great soil group in Thomas
County. It is a well-drained soil that intergrades to the
Regosol great soil group.

Detailed Descriptions of Soil Series

In this section the soil series are discussed and a repre-
sentative profile is described for each. The great soil
group is given for each series for easy cross reference to
table 9.

ANSELMO SERIES

In the Anselmo series are deep, dark, well-drained soils
on uplands. These soils are in the Chestnut great soil
group. They have weak, granular or subangular blocky
structure. Anselmo soils developed under mid and tall
grasses in material from highly permeable, weakly con-
solidated mixtures of sandy or loamy eolian and Ogallala
material.

Anselmo soils have a finer textured subsoil than the
Dunday soils. They are darker colored and finer tex-
tured throughout than the Valentine soils and have a
coarser textured subsoil than the Hord soils.

Variations in the Anselmo soils are chiefly in the color,
texture, and thickness of the A horizon and in the texture
of the substratum. The A horizon ranges from 6 to 24
inches in thickness, but it averages between 10 and 12
inches. It ranges from fine sandy loam to loamy fine
sand in texture and, when dry, from brown to dark
grayish brown in color. In some places the substratum
consists of alternate layers of sand and sandy loam to silt
loam, and in other places, it is a deep, uniform sandy loam.
In some places the substratum is calcareous.

Typical profile of an Anselmo fine sandy loam (0.2
mile east and 0.1 mile south of the northwest corner of
sec. 28, T 24 N, R.26 W.) :

Alp—oO0 to 3 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, granular structure that breaks to weak, me-
dium, platy; loose when dry, very friable when moist;
noncalcareous; abrupt, smooth boundary.

Al12—3 to 9 inches, grayish-brown (10YR 5/2) fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, granular structure that breaks to weak,
coarse, subangular blocky; slightly hard when dry,
very friable when moist; noncalcareous ; clear, smooth
boundary.

AC—9 to 20 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) when moist;
weak, granular structure that breaks to weak, me-
dium, blocky; slightly hard when dry, very friable
when moist; noncalcareous; gradual, smooth
boundary.

C—20 to 36 inches, very pale brown (10YR 7/3) fine sandy
loam, pale brown (10YR 6/3) when moist; weak,
crumb structure that breaks to weak, medium, blocky ;
slightly hard when dry, very friable when moist.

DUNDAY SERIES

The Dunday series is made up of deep, well-drained,
noncalcareous, grayish-brown loamy fine sands that have a
subsoil of fine sand or loamy sand. These soils are in the
Regosol great soil group but are intergrading toward the
Chestnut great soil group. They are in upland valleys
and on high terraces. Anselmo soils developed under
grass in a mixture of material from eolian sand and
Ogallala silt. They have weak, subangular blocky struc-
ture that breaks to fine crumb or single grain. The sub-
stratum is a fairly uniform fine sand.
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Dunday -soils have a finer textured, thicker surface
layer than the Valentine soils and a coarser textured sub-
soil than the Anselmo or Hord soils. They are better
drained than the Elsmere and Wann soils, which are
imperfectly drained.

The A horizon ranges from 6 to 24 inches in thickness,
but it averages between 10 and 12 inches. Its color ranges
from brown to dark grayish brown when dry. The AC
horizon is transitional to the underlying material, which
is light gray to very pale brown when dry. On terraces,
the substratum is alluvial saiid and gravel at a depth of
3 to 6 feet.

Typical profile of a Dunday loamy fine sand (0.2 mile
south and 0.1 mile west of the northeast corner of sec. 23,
T.23 N, R. 27T W.):

A—O0 to 10 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 3/2)
when moist; weak, medium, subangular blocky struc-
ture; soft when dry, very friable when moist; non-
caleareous; pH 6.6; gradual, smooth boundary.

AC—10 to 18 inches, light brownish-gray (10YR 6/2.5) fine
sand, grayish brown 10YR 5/2) when moist; single
grain; loose when dry or moist; noncalcareous; pH
7.0; gradual, smooth boundary. -

C—18 to 42 inches, light-gray (10YR 7/2) fine sand, grayish
brown (10YR 5.5/2) when-moist; single grain; loose
when dry or moist; noncalcareous; pH 7.2.

ELSMERE SERIES

The Elsmere series is made up of deep, grayish-brown
to brownish-gray loamy fine sands that are imperfectly
drained. These soils are in the Chestnut great soil group,
but they are intergrading toward Humic Gley soils.
They are on terraces or in upland valleys. Elsmere soils
have weak, subangular blocky structure that breaks to soft
granular or crumb structure. They developed in sandy
alluvium where the water table was moderately high.

These soils are coarser textured throughout the profile
than the Wann soils. They are lighter colored than the
Loup soils and have a lower water table. .

Elsmere soils are fairly uniform wherever they occur.
They vary chiefly in depth to the substratum of sand and
gravel, which is below 16 inches. In the shallower soils
damage from drought occurs if the water table drops as
low as the substratum.

Typical profile of Elsmere loamy fine sand (0.4 mile
west, of the center of sec. 22, T. 24 N,, R. 30 W.):

A1—0 to 8 inches, gray (10YR 5/1) loamy fine sand, very dark
grayish brown (10YR 3/2) when moist; weak, fine,
granular structure; soft when dry, loose when moist;
noncalcareous; pH 7.8; clear, smooth boundary.

AC—S8 to 12 inches, grayish-brown (10YR 5.5/1) loamy sand,
very dark grayish brown (10YR 3.5/2) when moist;
weak, medium, subangular blocky structure; slightly
hard when dry, very friable when moist; slight effer-
vescence with acid; pH 8.4; abrupt, smooth boundary.

C1l-——12 to 24 inches, light-gray (10YR 7/2) fine sand, light
brownish gray (10YR 6/2) when moist; single grain;
loose when dry or moist ; noncaleareous; pH 8.4; grad-
ual, smooth boundary.

(2—24 inches -, light-gray (5Y 7/2) weakly stratified coarse
sand and fine gravel, light olive gray (5Y 6/2) when
moist; single grain; loose when dry or moist; non-
calcareous; pH 8.4.

HORD SERIES

In the Hord series are deep, well-drained, nearly level
soils on terraces. These soils are in the Chernozem great
soil group, but they are intergrading toward the Regosol
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great soil group. They are medium textured to fine tex-
tured, and the material in the surface layer in some places
has been sorted by wind. In Thomas County Hord soils
developed on geologic terraces in material of Tertiary age.
The native vegetation was mid and tall grasses.

The surface layer, a grayish-brown loamy fine sand,
ranges from 4 to 24 inches in thickness, but it averages
about 10 inches. Below is 1 to 5 feet of silt loam to clay
loam alluvium. In most places the upper part of the allu-
vium is a buried soil. The substratum, at a depth below
3 to 6 feet, is very pale brown sand that contains gravel in
some places.

Hord soils have a finer textured subsoil than the An-
selmo soils. They are better drained than the imperfectly
drained Wann soils. -

Typical profile of a Hord loamy fine sand (0.2 mile
north and 0.2 mile west of the center of sec. 2, T. 24 N.,
R.26 W.):

Al1—0 to 11 inches, dark grayish-brown (10YR 4.5/2) loamy
fine sand, very dark grayish brown (10YR 3/2) when
moist; weak, medium, granular structure; slightly
hard when dry, very friable when moist; noncalcare-
ous ; pH 6.8 ; clear, smooth boundary.

Alb—11 to 18 inches, dark grayish-brown (10YR 4.5/2) silt
loam, dark brown (7.5YR 3/2) when moist; moder-
ate, coarse, platy structure; hard when dry, friable
when moist; noncalcareous; pH 6.4; clear, smooth
boundary.

C1—18 to 28 inches, light-gray (10YR 7/2) silt loam, grayish
brown (10YR 5.5/2) when moist; moderate, medium,
granular structure; hard when dry, friable when
moist ; noncaleareous; pH 6.8 ; clear, smooth boundary.

02—28 to 42 inches, very pale brown (10YR 7/3) sand, light
brownish gray (10YR 6/2) when moist; single grain;
loose when dry or moist; noncalcareous; pH 7.0.

LOUP SERIES

The Loup series is made up of poorly drained, very
dark grayish-brown or black soils of the bottom lands.
These soils are in the Humic Gley great soil group. They
have weak to moderate, granular structure. Loup soils
developed in material from washed sand, silt, and clay,
where the water table was high. In places they are
calcareous near the surface.

These soils are darker colored than the Elsmere soils,
have a higher water table, and have coarser sand and
gravel near the surface.

In many places an A0 horizon overlies the A1. The A0
horizon consists of 1 to 4 inches of grayish-brown (10YR
5/2), partly decayed organic matter that is dark grayish
brown (10YR 4/2) when moist. The A horizon ranges
from 4 to 14 inches in thickness, but it averages about
8 inches. It is thicker and finer textured where depth to
the water table is farthest from the surface. In many
places the AC horizon is missing, especially in those
places where the water table is high. The C horizon
ranges from light gray to very pale brown in color. Its
texture ranges from fine sand, in the uppermost, part of
the profile, to sand and gravel at a greater depth.

Typical profile of Loup loam (0.2 mile north and 0.1
mile east of center of sec. 22, T, 24 N., R. 30 W.):

A1—0 to 8 inches, dark-gray (10YR 4/1) loam, very dark gray
(10YR 3/1) when moist; weak, fine, granular struc-
ture; friable when moist, slightly hard when dry;

many roots; strong effervescence at a depth of 0 to
3 inches; pH 7.2; abrupt, clear boundary.
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AC—S8 to 10 inches, pale-brown: (10YR 6/3) silt loam, brown
(10YR 4/2.5) when moist; weak, medium, subangular
bloeky structure; noncalcareous; pH 7.4; very friable
when moist, hard when dry; many fine roots; clear,

) smooth boundary.

C1—10 to 21 inches, light-gray (10YR 7/2) fine sand, grayish
brown (10YR §/2) when moist; many, distinct iron
staing; weak, coarse, prismatic structure that breaks
to single grain; loose when moist or dry; gradual,
smooth boundary ; pH 8.0.

C2—21 to 36 inches, light-gray (10YR 7/1) sand and gravel,
gray " (10YR 6/1) when moist; many, distinct iron
stains; single grain; water table at a depth of 22
inches,; pH 8.0.

MEADIN SERIES

In the Meadin series are well-drained, nearly level,
loamy sands on terraces. These soils are shallow or mod-
erately deep over gravel. They are in the Regosol great
soil group. Their surface layer is nearly structureless or is
weakly granular. Meadin soils developed under grass in
alluvial sand and gravel. )

These soils have a coarser textured subsoil than the
Dunday soils and are better drained than the imperfectly
drained Elsmere soils.

The Meadin soils vary chiefly in their depth to sand and
gravel, which ranges from 8 to 36 inches. :

Typical profile of a Meadin loamy sand (0.3 mile north
of the center of sec. 12, T. 24 N,, R.26 W.) :

Al—0 to 7 inches, dark grayish-brown (10YR 4.5/2) loamy
sand, very dark grayish brown (10YR 3/2) when
moist ; weak, fine, granular structure; soft when dry,
very friable when moist; pH 6.4; clear, wavy bound-
ary. :

AC—7 to 12 inches, brown (10YR 5.5/3) sand, dark grayish

- brown (10YR 4.5/2) when moist; single grain; loose
when dry and moist; pH 6.2; gradual, wavy bound-

ary.
C—12 to 42-inches, light-gray (10 YR 7/2) stratified sand and

gravel, light brownish gray (10YR 6/2) when moist;

single grain; loose when dry or moist; pH 7.0,

VALENTINE SERIES

The Valentine series is made up of deep, loose, sandy
soils on hills and hummocks in the uplands. These soils
are in the Regosol great soil group. The surface layer,
a grayish-brown, structureless, fine sand, averages about 6
inches in thickness and is lighter colored with increasing
depth. The substratum is a uniform, very pale brown,
loose, fine sand. ' . _ '

These soils have a thinner and coarser textured surface
layer than the Anselmo or Dunday soils. They are fairly
uniform fine sand throughout the profile. In a few places,
however, the surface layer is loamy sand or loamy fine sand
and is Jess than 6 inches thick.

Typical profile of Valentine fine sand, rolling (0.15 mile
north and 0.15 mile west of the center of sec. 13, T. 23 N.,
R.26 W.):

Al1—0 to 6 inches, dark grayish-brown (10YR 4.5/2) fine sand,
very dark grayish brown (10YR 3/2) when moist;
single grain; loose when dry or moist; noncalcareous;
pH 6.5 ; abrupt, smooth boundary. '

AC—6 to 10 inches, brown (10YR 5.5/3) fine sand, dark brown
(10YR 4.5/3) when moist; single grain; loose when
dry or moist; noncalcareous; pH 6.7; gradual, smooth
boundary.

C—10 to 36 inches, very pale brown (10YR 7/3) fine sand,

brown (10YR 5.5/3) when moist; single grain; soft
when dry, loose when moist; noncaleareous; pH 7.0.

WANN SERIES

In the Wann series are imperfectly drained, moderately
sandy soils on terraces. These soils are in the Alluvial
great soil group. They have weak, granular or subangular
blocky structure. Wann soils developed under grass,
where the available soil moisture was abundant, in ma-
terial from washed sand, silt, and clay. In undisturbed
areas Wann soils are calcareous near the surface, but if
cultivated and irrigated, they are calcareous only at a
depth below 20 inches. '

These soils are darker colored and finer textured than
the Elsmere soils. They are lighter colored and better
drained than the Loup soils. Wann soils are similar to the
Hord soils, but they are imperfectly drained instead of
well drained. , v »

Typical profile of Wann fine sandy loam (0.4 mile north
of the southeast.corner of sec. 7, T. 23 N.,, R. 28 W.):

Alp—0 to 6 inches, dark-gray (10YR 4/1) fine sandy loam,
black (10YR 2/1.5) when moist; weak, coarse, platy
structure that breaks to weak, medium, granular; soft
when dry, very friable when moist; noncalcareous;
pH 6.6 clear, smooth boundary.

Al12—6 to 12 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark brown (10YR 2/2) when moist ; weak,
medium, subangular blocky structure; soft when"dry,
friable when  moist; weak effervescence with acid;
pId 6.4; clear, wavy boundary.

Alb—12 to 18 inches, very dark gray (2.5YR 3/1) loam, black
(2.5Y 2/0) when moist; weak, fine, granular struc-

" ture; slightly hard when dry, friable when moist ; vio-
lent effervescence with acid; pH 7.8; abrupt, smooth
boundary. :

AC—18 to 30 inches, grayish-brown (10YR 5.5/2) fine sand,
dark grayish brown (10YR 4/2) when moist; single.
grain; loose when dry or moist; weak effervescence
with acid; pH 8.6; gradual, smooth boundary.

C—30 to 42 inches, light-gray (10YR 7/2) fine sand that con-
tains a few scattered iron stains and a few fine pebbles,’.
light brownish gray (10YR 6/2) when moist; single
grain; loose when dry 'or moist; noncalcareous; pH
8.6.

General Nature of the County

This section provides general information about the
geology, relief, and drainage of the county. It also gives
facts about the climate, natural resources, settlement and
development, transportation and markets, and agriculture.
The statistics used are mainly from reports of the U.S.
Bureau of the Census. :

Geology, Relief, and Drainage

- The Ogallala geologic formation is exposed in various
places along the steep slopes of river valleys in Thomas
County. Where exposed, the material consists of various
layers of soft, nearly white, very fine to medium sand and
nearly white to grayish-brown silty to sandy clay. ,

In most places the Ogallala formation is covered with a
few to a hundred feet of eolian fine sand. This sand covers
much of the area, and most of the soils in the county de-
veloped fromi it.

The wind has blown the sand into a complex pattern of
various sized dunes separated in places by nearly level to
gently rolling valleys. Establishment of vegetation that
stabilized the dunes varied in rate and pattern and has
modified the shape of the dunes in many places. Small,
secondary dunes have formed on the large dunes in many
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places. Generally, the dunes havevery steep south slopes
and longer, more gradual north slopes. The higher dunes
are generally steeper and rougher than the lower dunes.
The dunes consist mostly of nearly uniform fine sand, but
in a few places, mostly on the south side of valleys, the
uppermost few inches is loamy sand or loamy fine sand.

The nearly level to gently rolling valleys between the
dunes range in width from a few feet to one-half mile or
more. = (Gtenerally, the soils in these valleys have a surface
layer of loamy fine sand. In a few places, however, silt
from the Ogallala formation has been mixed with the
eolian sand and the soils have a finer textured surface soil
of sandy loam. In some places, mostly in the eastern half
of the county, Ogallala silt has been mixed with eolian
sand to form finer textured layers in the substratum of
the soil, : v

Three rivers drain the area—the Dismal River, which
crosses the southern part of the county from west to east;
the Middle Loup River, which flows through the county
near the center; and the North Loup River, which flows
across the northeast corner. -
_ Drainage in the county is excellent. Only alluvial soils
in"low areas along the rivers are wet and subirrigated.
Water readily infiltrates and percolates through the sandy
soils; thus, little rainfall is lost through runoff. Except
for the river channels, drainageways are short and are only
1? areas where fine materials are exposed along the valley
slopes. o : -

The valley of the Dismal River is narrow and the area
of alluvial soils along it is small. Valleys of the Middle
and North Loup Rivers are as much as one-half mile wide,
and most of the alluvial soils are there. The alluvial soils

.consist mostly of a surface layer of loamy fine sand under-
lain by alluvial sand and gravel at a depth of a few inches
to 6 or more feet. Narrow areas of Marsh commonly
border the rivers, and these areas are submerged most of
the year,

Except for the valleys along the North and Middle Loup
Rivers, which influenced the location of roads, railroads,
and towns, and the Bessey Division of the Nebraska Na-
tional Forest in the Choppy Sandhills, the differences in
geographic association of the soils have had little influence
onland use. Variations in use of the different associations
are mainly in the proportion of soils suitable for use for
crops or for hay.

Because the early settlers looked for water and soils
suitable for farming, first the river valleys were settled
and then the areas where Dunday and Anselmo soils were
most abundant. The rougher areas, predominantly Val-
entine soils, were the last to be settled and were the first
areas to be converted from general farming to ranching.

Climate®

Thomas County is in north-central Nebraska in the
heart of the Sandhills. - The climate is distinctly conti-
nental. Rainfall is light, winters are cold, summers are
warm, and the weather changes sharply from day to day
and from season to season. The elevation of the county

ranges from a little less than 2,800 feet in the eastern part

to 8,200 feet in the western part. This increase in eleva-

By RicHARD .M. MyERS, State climatologist, U.S. Weather
Bureau.

tion is part of a general rise in elevation that continues to
the west and ends at the Continental Divide in Wyoming."
At this latitude open areas in the mountains permit fre-
quent passage of strong westerly winds during winter and -
early n spring. The mountain barrier is high enough,
however, to cut off most of the moisture from the Pacific
Ocean and to modify substantially air masses from the
northern Pacific. No other major climatic barriers exist,
and cold air masses from Canada move freely into the area
with little change en route. :

Climatic data for the county are summarized in tables
10, 11, 12, 13, and 14. The data are from the Halsey Sta-
tion of the U.S. Weather Bureau, which is about 2 miles -
west of Halsey and near the northeast boundary of the
Bessey Division of the Nebraska National Forest.

Most of the precipitation that falls in the county origi-
nates in the Gulf of Mexico and is carried northward on
the west side of the Bermuda High. Local sources of mois-
ture have little effect on the climate, since no large bodies
of water are in or near the county. The three rivers that
cross the county are fed by ground water and flow con-
tinuously. On bright, warm days their shallow waters .
heat rapidly, and the rate of evaporation into the normally
dry air is increased correspondingly.-

The climate in the county favors the growth of grass.
Since the soils are very sandy and blow 1f not protected,
much of the native prairie has never been broken. Agricul-
ture in the county 1s based on the raising of livestock that
graze on the range in summer and are fed on hay from the
meadows in winter. Nearly all of the soils on the bot-
tom lands have been left in natural meadows. ILess than 1
percent of the total acreage is in grain, and a similar acre-
age is planted to alfalfa. The dry weather in winter and
spring is unfavorable for the natural spread of trees.
Nevertheless, trees thrive if planted and cared for until
the roots reach the permanently moist subsoil.

Frequent, high winds cause blowouts, particularly in
paths worn by cattle on their way to watering tanks. The
use of “drift fences,” which are placed across normal path-
ways ‘and force the cattle to approach water tanks from
various routes, helps prevent the wearing of deep paths.
Relocating the fences from time to time keeps the sod un-
broken and helps prevent exposure to the wind. On the
other hand, the wind hinders 1nsect activity and, therefore,
affords some degree of protection from such pests to cattle
grazing the range. The wind also serves as d source of
power for the many small windmills that dot the range and
pump fresh water for the cattle. If the wells are placed
a mile or two apart, better management of the range is.
promoted because daily moving of the herd is reduced arid
grazing is controlled in local areas.

The winters are marked by light precipitation and alter-
nate periods of cold and mild weather. Temperature
changes are frequent and sharp and sometimes severe. In
1986, for example, the temperature dropped below freez-
ing on January 22, and it stayed below freezing for 30
days.” The average temperature for this period was 3.3’
degrees below zero. The temperature was below zero on all
but 4 nights, and it, stayed below zero the entire day for 8
different days.

Generally, most precipitation in winter falls as snow
when the weather 1s turning colder. The snow usually
does not last long because of the frequent periods of mild
weather. As a rule, the ground is bare or has less than an-
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TasLe 10.—Temperature and precipitation at Halsey, Thomas County, Nebr.

Temperature ! Precipitation
Two years in'10 will have One year in 10 will
at least 4 days with— have—
Days with a Average
Average Average Average Snow cover depth of
Month daily daily Maximum Minimum monthly of 1 inch SNOwW on
maximum | minimum tempera- tempera- total ! Equal to or | Equal to or or more days with
ture equal ture equal less than >— |more than *— snow cover !
to or higher | to or lower
than— than—
°F. °F. °F. °F. Inches Inches Inches - Number Inches
January._______ 35. 6 10.2 56 —15 0. 47 . 07 0. 81 11 4.8
February___.___ 38. 6 13.2 61 -7 .65 .11 1. 45 13 5.2
Marceh_________ 47.2 21.8 69 3 1.27 .18 2. 38 10 4,9
April__________ 61.0 33.9 81 21 2. 24 . 53 4. 80 2 3.0
May._..___-___. 72.4 45. 5 87 32 3. 54 1. 26 5. 81 ®) 2.9
June._..._._.__ 82.4 55. 4 97 43 3.32 1. 00 5. 64 0 0
July_ .. 89. 9 61. 1 102 51 2. 42 .98 4.91 0 0
Auvgust_ - ______ 88.0 59. 7 99 49 2. 61 . 82 4. 77 0 0
September_ .. __ 78.0 49. 0 96 34 1. 89 .30 3.28 0 0
October_.._____ 67.0 36.4 85 25 1. 03 .13 2. 54 ®) 3.6
November______ 49. 0 23. 2 68 5 .60 ® 1. 80 3 2.3
December__.___ 39.6 15. 6 58 —2 .48 .05 1.44 9 4.4
Year_ . ___ 62. 4 35.4 5103 5—19 20. 52 14. 85 29.13 48 4.6
1 Data based on period of 1933 through 1962. 4 Trace.
-2 Data based on period of 1903 through 1962. 5 Average annual highest maximum.
3 Less than half a day. 8 Average annual lowest minimum.
Tasue 11.—Zemperature and precipitation ewtremes at Halsey, Nebr., from 1903-196%
Temperature Precipitation
Month
Highest Year Lowest Year Driest Year Wettest Year
°F. °F. Inches Inches
January_ .o ____. 74 1911 —34 1915 O] 1961 2 1. 89 1944
February ... __.._.__. 78 1904 —32 1905 ™ 1910 2.13 1953
Mareh_ .- 91 1946 —24 1948 0. 07 1916 4. 02 1927
April o . 98 1910 —7 1936 .13 1907 6. 71 1905
MAY oo 101 1934 18 1909 .87 1940 8. 04 1951
June oo 109 1952 27 1919 .67 1950 9. 21 1962
July_ .. 115 1954 39 19152 56 1954 8. 06 1928
August_ oo oo 108 19542 35 1928 23 1955 6. 33 1957
September.__....______ 103 19482 11 1926 0 1944 4, 62 1909
Oectober. .. ____._.__ 96 1947 —2 1925 0 1933 6. 82 1930
November_ ______._.__ 82 1909 —18 1940 0 19392 3. 49 1928
December. - _________. 75 1939 —27 19202 0 1943 1. 99 1913
Year. oo ___. 115 1954 —34 1915 13. 72 1934 35. 24 1915
1 Trace. 2 Also in earlier year or years.

inch of snow cover for about two-thirds of the time in
winter. Severe blizzards are infrequent, but when they oc-
cur they cause problems for the rancher. For instance, in
January 1949, repeated heavy snows totaled nearly 3 feet
and were accompanied by strong winds and low tempera-
tures. Roads were blocked by snow. Temperatures re-
mained below freezing most of the time and frequently
dropped below zero. Snow was blown back into the roads
as fast as they were cleared, and moving feed to the cattle
was difficult. - ;
Snowfall increases the latter part of February, reaches
a maximum in March, and then continues well into April.

Some snow falls in May in about one-fourth of the years.
The spring snows provide welcome moisture and give the
grass a good start, but are unfavorable for livestock. The
character of the snowfall in late winter and spring is im-
portant in connection with calving during this period,
since cattle are generally not turned out to summer range
until about May 15. Calving is done in the open, and
wet, sticky snows that cling to the cows and calves at near
freezing temperatures are particularly hazardous. Cattle
can withstand weather better if the snow is dry and falls
from them, even though the temperature is low, than if the
snow is wet and sticky. Formerly, the main calving date
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was scheduled for May because of improved weather con-
ditions at that time, and the calves were held over until the
following year and sold as yearlings. The current prac-
tice of selling calves in fall requires an earlier calving date.

A study of the snows falling from 1933 through 1962
shows that there are few 15-day periods in January, Febru-
ary, and March without measurable snow. Most of the
snow that falls in January and February is dry, and tem-
peratures are generally in the 10 to 20 degree range and
often fall to zero or below by the end of the snowfall or

39

soon after. Snows in January and February are accom-
panied by strong, shifting winds that often pile the snow
into deep drifts. Oeccasionally, the precipitation begins
as rain and changes to snow and the temperature remains
close to freezing. When the precipitation ends, the tem-
perature turns much colder.

Disagreeable weather is common in March and April.
Temperatures fluctuate widely, and many days are windy.
In March the character of the snow changes frequently.
Generally, the snow that falls at the beginning of the

TasLe 12.—Probabilities of last freezing temperatures in spring and first in fall at Halsey, Nebr.

Dates for given probability and temperature
Probability :
16° F. 20° F. 24° F. 28° F. 32° F.

Spring: .

1 year in 10, later than_______.._._.__ April 16. April 23. May 5. May 17. May 26.

2 years in 10, later than.________.._. April 11. April 18. April 29. May 12. May 21.
- 5 years in 10, later than______ .. _____ April 1. April 7. April 19. May 1. May 10.
Fall:

1 year in 10, earlier than____.._______ October 20. October 16. October 6. September 24. September 13.

.2 years in 10, earlier than.____._______ October 26. October 21. October 12. September 29. September 18.

5 years in 10, earlier than____________ November 6. October 31. October 22. October 10. September 27.

TapLe 18.—Precipitation by month for 10 wettest years at Halsey,

Nebr., from 1903 through 1962

Month 1915 1962 1957 1930 1906 1927 1949 1905 1951 1938
January._.__.___ 1. 57 0. 09 0. 08 0. 80 0. 40 0. 40 1.77 0. 55 0. 19 0. 20
February___.___._ 1. 56 .74 . 05. .20 17 .12 .19 .18 .41 .46
March_ ... 2. 26 1.76 1. 37 .18 .84 4,02 3. 68 2. 96 . B7 2. 38
April. . ______. 5. 83 .99 3. 38 4. 52 6. 37 5. 69 2.79 6. 71 2. 28 6. 24
May . ..o 3.20 7.94 7.35 4. 28 2. 49 4. 98 4, 46 5. 33 8. 04 4. 30
June._._..____. 6. 29 9. 21 2. 58 4. 89 2. 63 4,13 3. 84 4,18 4. 52 3.37
July . ooo__ 3. 00 7. 67 3. 96 1. 04 1.79 2. 41 2. 86 4,75 3. 27 1. 62
August__ ... ____ 4. 09 1. 51 6. 33 4,77 5. 84 2. 81 3.70 . 89 2. 36 5. 48
September_. . ___ 3. 94 1. 82 2. 02 . 68 3. 17 2.13 2. 54 1. 32 3.99 1. 85
QOctober. . _______ 1. 94 .67 1. 96 6. 82 13.25 .34 1. 45 1.12 .83 .09
November____.__ .14 ® 1. 81 1. 23 1. 11 80 .44 .45 61 . 36
December_ . _ ____ 1. 42 .39 .63 .75 1. 45 1. 30 . 87 ® 1,92 . 06

Year_..____ 35. 24 32.79 31. 52 30. 16 129, 51 29. 13 28. 59 28, 44 127,99 26. 41
1 Partly or wholly estimated. 2 Trace.
TasLe 14.—Precipitation by month for 10 driest years at Halsey, Nebr., from 1903 through 196%

Month 1934 1952 1937 1936 1955 1956 1921 1940 1922 1931
January._._______. M 0. 81 0. 52 0. 59 0. 53 0. 72 0. 30 0. 41 0.71 0. 23
February._______ .61 1. 12 .18 .36 1. 45 .57 .90 .48 .23 .74
Mareh_. - ______. . 67 . 95 .44 . 56 . b4 .16 .79 .71 . 38 1. 38
April . ____.__ . 54 1. 38 2. 23 2. 12 1. 65 1. 99 1. 06 2. 05 2.31 . 69
May_ ... 1. 09 3.75 1. 89 3.97 2. 52 1. 23 3. 88 . 57 2.35 2.01
June_____.______ 2. 09 . 08 2.35 1. 96 3.25 2. 28 .99 3. 59 1.10 1. 06
July. oo 1.°29 1. 36 .91 . 98 1. 37 1. 60 2. 14 .70 4. 40 3.18
August______.____ 1. 99 1. 97 1. 85 1. 60 .23 3. 30 2. 52 2. 37 1. 40 3. 36
September__.._._ 4. 34 .26 1. 87 1. 24 1. 36 .30 .95 .78 .42 1. 60
October. . ._.____ .25 .23 1. 42 . 50 . 52 1. 60 1. 23 1. 45 .19 .35
November__.._._ .21 .63 .21 . 06 .43 .92 . 06 . 80 1. 97 .44
December. . ... . 64 .39 .31 .42 .70 .18 .18 1.21 .03 . 53

Year.______._ 13.72 13. 83 14. 18 14. 36 14. 55 14. 85 15. 00 15. 12 15. 49 15. 57
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month is cold and dry, but as the month progresses the
snowfall- becomes wet and sticky. By the end of the
month, temperatures lower than 10 to 15 degrees following
asnowfall arerare. Precipitation in March comes as rain,
as snow, as rain and snow mixed, as rain changing to snow,
and even sometimes as snow followed by rising tempera-
tures and rain. In the 30-year period from 1933 through
1962, there were 12 years with no measurable snow in the
first half of April and 16 years with none in the second
half of the month. All of the snows in April were wet
and sticky, and many of them were associated with cold
rains. :

Snow is infrequent. in May.  From 1933 through 1962,
there were 26 years without measurable snow during the
first half of the month and 29 years when no snow fell
during the second half of the month. In May the precipi-
tation comes mostly in .the form of showers and thunder-
storms, which reach a peak late in May and early in June.
-Hail falls at times, but it seldom does much damage to
the range. Late in June, the moist air from the Gulf of
Mexico is replaced by drier air from the west, and precipi-
tation declines.

The weather in summer, with mild temperature, low
humidity, and an almost constant breeze, is pleasant. The
grass cover of the soils keeps the soils cooler than plowed
soils and also helps to keep the ‘air temperature in check
during the afternoon. The dry air and fairly high eleva-
tion permit rapid cooling after sundown. Temperatures
in the afternoon generally range between 85 and 95 degrees,
but fall to between 55 and 65 degrees during most nights.

Sunshine is abundant in fall. The days are warm
and bright, the nights are clear and cool, and precipita-
tion is slight. The first freezing temperature normally
is late in September. Hard freezes occur the latter part
of October. By the end of November, the average tem-
perature is at freezing and winter is at hand. The cool
dry weather cures the range grasses, which provide good
pasture for some months after growth has ceased. Cattle
frequently are pastured- on these cured grasses through

December, and in favorable years as late as February.

During this period it is advisable to feed ‘the cattle a
protein supplement. Grazing of the cured grasses con-
serves the supply of hay so that it can be fed to the
cows before calving, when it is most needed.

In the following list are the monthly amounts of poten-
tial evapotranspiration, in inches, as computed by the
Thornthwaite method from mean temperatures at Halsey,
for the period 1933 through 1962. December, January,
and February are not included, because the mean tempera-
ture in those months is below 32 degrees.

March . _________ 0.21 Avgust . ________ 5.40
April o ___ 1.54 September ___________ 3.30
May 3.19 October .____ PO 1.73
June o ______ 4. 93 November ____________ 0.22
Jaly - _ 6.11

Natural Resources

The most important resources of the county are grass
and water. Native grass covers more than 95 percent
of the area and provides excellent range for cattle. The
county has an abundant supply of underground water

_the river for use for roads or in concrete.

used mainly to provide water for the-livestock and for
domestic use. 1{) Jlimited amount of the water is used
for irrigation.

A few native trees grow along the rivers, and most
ranchers have established windbreak plantings around
their headquarters and, in places, in pastures. About
80,000 acres of land is in the Bessey Division of the
Nebraska National Forest, and. about one-fourth of it
has been planted to trees. Much .of the rest is grazed.
under Forest Service grazing permits, and approximately’
5,000 cattle graze these lands for 6 months in the warmer

*.seasons. Little commercial use is made of thée timber.

Some sand and gravel is pumped from areas along-
In some places
silt is mined from open pits that extend into the Ogallala
formation. The silt is used mainly in mixture with na-
tive sand for building roads.

A more detailed discussion of one of the most important
resources of the county—the vegetation—is given in the
paragraphs that follow, )

Vegetation

The common and scientific names of the principal plants
in Thomas County are given in the list that follows.

GRASSES

Common. name

Big bluestem

Blue grama
Bluejoint reedgrass
Common reed
Kentucky bluegrass
Little bluestem
Northern reedgrass
Prairie cordgrass
Prairie sandreed
Sand bluestem
Sand lovegrass
Scribner panicum
Side-oats grama
Switchgrass
Tumblegrass
‘Western wheatgrass

Scientific name
Andropogon gerardi
Boutelowa gracilis
Calamagrostis canadensis
Phragmites communis
Poa pratensis
Andropogon scoparius
Calamagrostis inexpansa
Spartine pectinate
Calamovilfa longifolia
Andropogon hallii
Eragrostis trichodes
Panicum scribnerianum
Boutcloua curtipendule
Panicum virgatum
Schedonnardus paniculatus
Agropyron smithii

Herss, FORBS, AND SEDGES

Scientific name
Glyecyrrhiza lepidote

Common name
American licorice

Arrowhead Sagittaria spp.
Beeplant Cleome serrulata
Bulrush Scirpus spp.
Burreed Sparganium spp.
Cattail Typha latifolia

Oenothera biennis
Brigeron ramosus
Solidago spp.
Artemisia spp.
Artemisia spp.

Common evening primrose
Daisy fleabane

Goldenrod

Gray sagewort

Green sagewort

Gromvwell Lithospermum spp.
Heath aster Aster ericoides
Indigobush amorpha Amorpha fruticosa
Leadplant Amorpha canescens
Mentzelia Mentzelia decapetala
Penstémon Penstemon spp.
Pricklepoppy Argemone intermedie
Soapweed Yucca glavce

Stiff sunflower Helianthus rigidus
Tall sédges Carew 8pp.

Ambrosia psilostachya
Plantago pursliii

Western ragweed
Wooly plantain
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SHRUBS .AND TREES

Scientific name
Prunus americanus
Prunus besscyi

Common name
American plum
Bessey cherry

Chokecherry Prunus virginiana
Coralberry Symphoricarpos orbiculatus
Green ash Fraxzinus lanceolata
Hackberry Celtis occidentalis

Plains poplar Populus sargentii

Redcedar Juniperus virginiane

Rhus trilobata
Rosa spp.
Saliz spp.

Skunkbush sumac
Wild rose
Willow

Settlement and Development

Thomas County was settled by cattlemen during the
1870°s. The cattlemen grazed their cattle on the open
range until nearly.the turn of the century. Homesteading.
started in the county about 10 years later, and in 1887 the
county was organized. In about the same year, the Chi-
cago, ‘Burlington & Quiney Railroad extended a line
through the county, which encouraged homesteading and.
hastened settlement.

Most of the homesteaders were farmers from the East
and South. These settlers occupied small homesteads,
farmed the land intensively, and plowed up much sandy
land not suited for cultivation. Little was done to protect
the soils from erosion. ’

"In 1904 when the Kinkaid Act was passed, which in-
creased the amount of land that could be acquired by .an
individual homesteader to 640 acres, almost half the county
was still under Government ownership. Those who ac-
quired the increased acreage soon learned that under inten-
sive farming even 640 acres was not sufficient to provide
an adequate income. Generally, the homesteaders had a
few cattle, and they raised grain on the sandy soils for their
hogs and chickens. Eventually, more than 70,000 acres
were cultivated. For a few years yields were good, but
then they decreased.

Continued farming of soils not suited to cultivation,
without protecting them, caused severe wind erosion that
affected even ‘the soils suited to tillage. This, combined
with the severe drought of the 1930’s, caused farming to-
decline, and much of the cultivated land was returned to
grazing. Many homesteaders sold out to cattlemen, and
ranching again became dominant in the county. The size
of ranches in the county increased from 1,496 acres in
1930, to 2,001 acres in 1940, and to 4,445 acres in 1959,
Only remnants of old “soddies” and a few old fields not
yet returned to grazing remain as a reminder of the years.
of intensive farming.

The population of the county decreased from 1,778 in
1920 to 1,078 in 1960. The main towns are Halsey, Seneca,
and Thedford, the county seat.

The county has churches of several denominations, lo-
cated in the main towns. Thomas County is divided mnto
nine grammar school districts, of which six operated
schools in 1960. The Thomas County High School is in
Thedford, and another high school is in Halsey. Nearly

90 percent of the students attend school in the main towns..

Service and social clubs are active in the county. School
and community athletic events and rodeos provide recre-
ation for many. In addition, good hunting and fishing
are available.

Transportation and Markets

Railroad transportation is provided for the county by
a line of the Chicago, Burlington & Quincy Railroad
Company that runs from Lincoln to Alliance. Paralleling
the railroad is State Highway No. 2, which is hard sur-
faced. U.S. Highway No. 83 crosses the county from
north to south near the middle of the county. Parts of
the county are served by one-lane blacktop roads and
graveled roads, but many ranches still can be reached only
by traveling several miles of sandhill trails. ’

A ready market for livestock from the county and
adjacent areas is provided at Thedford.

Agriculture

Most agriculture in the county is based on the raising
of cattle. All but 5 percent of the:-land is in grass used
for hay or pasture. Corn, rye, vetch, and alfalfa are the
main cultivated crops grown, and they occupy less than
5,000 acres. ) .

In 1959 there were 86 farms and ranches in the county.
Of these, 30 were operated by full owners, 45 by part
owners, and 11 by managers or tenants. The headquarters
of several large ranches are located in adjacent counties.

The number of cattle and calves reported in the county
n 1959 was about 26 thousand. On some ranches calves
born in spring are sold n fall, but on most ranches the
calves are kept. through the winter and sold the next fall
as yearlings. The calves on a few ranches are carried over
another year and sold as 2-year-olds. The sale of the older
animals permits more winter grazing and is better suited
to a ranch operation if labor is scarce or if the acreage
of highly productive soils in hay is small,

A successful ranch operation depends on keeping oper-
ating costs low. Sandhill ranchers early recognized the
need for developing and using machinery and practices.
that would save labor. Consequently, most ranchers have
electricity and use it to provide heating and power for-
pumps and other electrical equipment.

The use of horse-drawn vehicles in the county is rare.
FEconomical transportation is provided, even where roads
are lacking, by four-wheel drive vehicles.

Labor costs are reduced through the use of tractors on
the ranches. 'On many ranches, for example, two mowers
are operated by one man on a tractor. In this way, a
swath 14 to 16 feet wide can be cut at one time. Bunchers
are used on mowers, rather than rakes, on some ranches.
By this method, the job is done in one operation and a
mulch is left on the soil for protection against soil splash
from rainfall. The mulch also provides protection from
runoff and from wind erosion. Wide rakes that make a
40- to 60-foot swath are used along with fast, motorized:
sweeps and stackers on some ranches. The resulting 4- to’
6-ton stacks are hauled on a low wagon bed to the feeding
area and fed on the ground.

If hay is baled, power loaders are commonly used. . Many:.
ranchers mow parts of their winter range and leave the
bales or windrows on the field to be fed in winter. Electric
fences are used to limit the area that is to be grazed at any’
one time. In this way, little hay that is cut is wasted.
Furthermore, it. is more economical for cattle to range for
their winter feed than to haul the feed to them.
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Thomas County ranchers are fully mechanized and use
modern methods in managing their ranches. Production
testing is practiced by several ranchers. Insect control 1s
practiced on all ranches. Prairie fires, which formerly
were a primary hazard to all residents, have been brought
under control by practicing fire prevention and using mod-
ern firefighting equipment.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or clus-
ter, such as a clod, crumb, block, or prism.

Alluvial soil. A soil developing in transported and relatively re-
cently deposited material (alluvinm) with little or no modifi-
cation of the original materials by soil-forming processes.

Alluvium. Fine material, such as sand, silt, or clay, that has been
deposited on land by streams.

Animal-unit month. The amount of forage or feed required to
maintain one animal unit for a period of 30 days.

Association, soil. A group of soils geographically associated in a
characteristic repeating pattern.

Blowout. An excavation produced by wind action in loose soil,
generally sand.

Bottom land. Nearly level land that borders streams and is sub-
ject to flooding ; often referred to as a flood plain.

Calcareous soil. Soil that contains enough calcium carbonate
(often with magnesium carbonate) to form bubbles visible to
the naked eye when treated with cold, dilute hydrochloric acid.
Soil that is alkaline in reaction because of the presence of free
caleinm carbonate.

Channeled. Cut by small watercourses.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt. .

Climax vegetation. The stabilized plant communily .on a particu-
lar site; it reproduces itself and does not change so long as
the environment does not change.

Colluvium. Soil material, rock fragments, or both, near the base
of fairly steep slopes. The deposits have accumulated through
soil creep, slides, and local wash,

Complex, soil. A mapping unit consisting of different kinds of
soils in such small areas or in such intricate patterns that they
cannot be indicated separately on a map of the scale used.

Consistence. The feel of the soil and the ease with which a lump
is crushed by the fingers. Terms commonly used to describe
consistence are—

Loose.—Noncoherent ; will not hold together in a mass.

I'riable—When moist, crushes easily under gentle to moderate
pressure between thumb and forefinger, and can be pressed
together into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Soft.—When dry, soil mass is very weakly coherent and fragile;
breaks into a powder or individual grains under very slight
pressure.

Hard.—When dry, moderately resistant to pressure; barely
breakable between thumb and forefinger.

Decreasers. Any of the climax plants most heavily grazed. Be-
cause they are the most palatable, they are the first to be de-
stroyed by overgrazing.

Dune. A mound or ridge of sand piled up by the wind.

Eolian (aeolian) soil material. Soil parent material accumulated
by wind action; commonly refers to sandy material in dunes.

Evapotranspiration. The loss of water from a soil by evaporation
and transpiration.

Forb. Any herbaceous plant, neither a grass nor a sedge, that is
grazed on western ranges.

Great soil group (soil classification). A broad group of soils that
have fundamental characteristics in common,

Horizon, soil. A layer of soil, approximately parallel to the soil
surface, that has distinct characteristics produced by soil-
forming processes. These are the major soil horizons:

A horizon. The mineral horizon at the surface. It has an ac-
cumulation of organic matter, has been leached of soluble
minerals and clay, or shows the effects of both. The major
A horizon may be subdivided into Al, the part that is dark
colored because of organic material, and A2, the part that is
leached and light colored.

B horizon. The horizon in which clay minerals or other material
has accumulated, or that has developed a characteristic
blocky or prismatiec structure, or that shows the characteris-
tics of both processes. It may be subdivided into B1, B2, or
B3 horizons.

C horizon. The unconsolidated material immediately under the
true soil.

Increasers. Species in the climax vegetation that increase in rela-
tive amount as the more desirable plants are reduced by close
grazing; they are commonly shorter than decreasers, and some
are less palatable to livestock.

Invaders. Plants that come in and grow after the climax vege-
tation has been reduced by grazing.

Mapping unit. All areas of a named kind of soil, soil complex,
or miscellaneous land type shown on the soil map and identi-
fled by a symbol.

Massive. Large uniform masses of cohesive soil, sometimes with
ill-defined and irregular cleavage, as in some of the fine-tex-
tured alluvial soils; structureless.

Mottling, soil. Contrasting patches of color that vary in number
and size. Descriptive terms for mottling are as follows; Con-
trast—faint, distinet, and prominent; abundance—few, com-
mon, and many ; and size—fine, medium, and coarse. Mottling
in a soil generally indicates poor aeration and restricted
drainage.

Munsell color notation, A system for designating color by degrees
of the three simple variables—hue, value,” and chroma. For
example, a notation of 10YR G/4 is a color with a hue of 10YR,
value of 6, and a chroma of 4.

Permeability. The quality of the soil that enables it to transmit
water or air.

Phase, soil. In this report, a subdivision of the soil type, based on
differences in the soil type that affect management but do not
affect kind, thickness, and arrangement of layers in the soil
profile. Actually, a phase can be a subdivision of a soil series,
soil type, or other unit in the natural, or taxonomic, classifica-
tion of soils.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material. See Horizon, soil.

Range sites. Kinds.of rangeland that differ in ability to produce
a significantly different kind or amount of.climax, or original,
vegetation. A significant difference is a difference large
enough to require different grazing use or management to
maintain or improve the range.
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Range condition. The present state of vegetation on a range site
in relation to climax conditions for that site.

Reaction, soil. The degree of acidity or alkalinity of the soil mass,
expressed in pH values or in words as follows:

pli pH

Extremely acid..__ Below4.5 Neutral ________.___._ 6.6 to 7.3

Very strongly acid.. 4.5 to 5.0 Mildly alkaline._.___. 7.4 to 7.8

Strongly acid_.____ 5.1 to 5.5 Moderately alkaline.. 7.9 to 84

Medium acid______ 5.6 to 6.0 Strongly alkaline.._. 8.5 to 9.0
Slightly aeid_...__ 6.1 to 6.5 Very strongly

alkaline ______ 9.1 and higher

Relief. The elevation or inequalities of the land surface, consid-
ered collectively.

Runoff, Surface drainage of rain or melted snow.

Sand. Individual rock or mineral fragments in soils that have di-
ameters ranging from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composition.
The textural class name of any soil that contains 85 percent or
more of sand and not more than 10 percent of clay.

Series, soil. A group of soils developed from a particular kind of
parent material and that have genetic horizons similar, except
for the texture of the surface soil, in differentiating character-
istics and in arrangement in the profile. ‘A soil series may in-
clude two or more soil types that differ from one another in the
texture of the surface soil.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soils of the silt
textural class are 80 percent or more silt and less than 12 per-
cent clay.

Soil. A natural, three-dimensional body on the earth’s surface
that supports plants and that has properties resulting from the

integrated effect of climate and living matter acting upon par-
ent material, as conditioned by relief, over periods of time.

Solum. The upper part of a soil profile, above the parent mate-
rial, in which the processes of soil formation are active.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and graenuwlar. Structureless soils are (1) single grain (each
grain by itself, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subseil. Technically, the B horizon; roughly, the part of the soil
profile below plow depth.

Substratum. Any layer lying beneath the solum, or true soil; the
C or D horizon.

Surface layer. The topmost layer in the soil profile, regardless of
the thickness of this layer.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, about 5 to 8 inches in thickness.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. (See Clay, Sand, and Silt.) The basic
textural classes, in order of increasing proportions of fine par-
ticles are as follows: Sand, loamy sand, sandy loam, loam, 8ilt
loam, silt, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay. and clay. .

Type, soil. A subdivision of the soil series that is made on the
basis of differences in the texture of the surface layer.

Winnowed soil. Soil from which the wind has removed the finer
particles.
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[See tablé 1, p
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GUIDE TO MAPPING UNITS, RANGE SITES, AND -CAPABILITY UNITS

. 6 for approximate acreage and proportionate extent of each soil; table 3, p

on soils cultlvatcd and table 4, p. 22, for trees suitable for planting in wmdbrcaks

to engineering, see section bcglnnmg p. 24,

it was

Map
symbol

n
AnB

not suited to the use]

Soil name
Angelmo fine sandy loam___. ________________
Anselmo fine sandy loam, hummoc]\y___ e
Blown-out land_ - - .- . __________
Dunday-Anselmo loamy fine sands, hummocky -
Dunday loamy fine sand__ ... __________
Dunday loamy fine sand, hummocky --_______
Elsmere loamy fine sand - ... .. ______
Gravelly land______ . _________________.
Hord complex, sandy variants________.______.
Loup fine sand and Marsho________._______
Louploam . . __ ...
Marsh._ ... ... e e iemcceao-
Meadin loamy sand.._.. .. _ . ..
Meadin-Dunday loamy fine sands__ .. _____.___
Meadin-Dunday loamy fine sands, hummocky-
Valentine fine sand, rolling__ . ______._____
Valentine fine sand hilly o _C
Valentine loamy sancl, hummocky____________
Valentine soils and Rough broken land______ __
Wann fine sandy loam______________________

17 for predicted yields

For information significant
Dashes indicate Marsh was not assigned to a range site because

20 -

Range site Capability unit
Name Page | Symbol  Page
Sandy 13| ITe-3 19
Sandy 13| IVe-3 19
Sands 12| Vle-5 20
Sandy 13| IVe-5 19
Sandy 13| IVe-5 19
Sandy 13} IVe-5 19
Subirrigated 14| TVw-5 19
Shallow to Gravel 14| VIIs-4 20
Sandy 13| IVe-5 19
Wet Land 14 Vw-5 19
“Subirrigated 14| Vw-1 19
__________________________ VIIIw~-1
Shallow to Gravel 14| VIIs-4 20
Sandy 13| IVe-5 19
Sandy 13| IVe-5 19
Sands 12| VIe-5 20
Choppy Sands 13| VIIe—5 20
Sands 12| VIe-5 20
Thin Breaks 14! VIIs-3 20
Subirrigated 14! ITIw-6 19



Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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