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Major fieldwork for this soil survey was done in the period 1960-63. Soil names and
descriptions were approved in 1966. Unless otherwise indicated, statements in the publica-
tion refer to conditions in the county in 1963. This survey was made cooperatively by the Soil
Conservation Service and the Kansas Agricultural Experiment Station. It is part of the
technical assistance furnished to the Hodgeman County Soil Conservation District.

Either enlarged or reduced copies of the soil map in this publication can be made
by commercial photographers, or they can be purchased on individual order from the
Cartographic Division, Soil Conservation Service, United States Department of Agri-

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and ranches; in selecting sites
for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for farming, ranching,
industry, and recreation.

Locating Solils

All the soils of Hodgeman County are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with a number on the Index to Map

heets.

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

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. gl'his guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described and
the page for the range site and capability
unit in which the soil has been placed.
Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be

developed by using the soil map and the
information in the text. Translucent ma-
terial can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability. For
example, soils that have a slight limitation
for a given use can be colored green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the descriptions of the capzs)ility
units, range sites, and windbreak groups.

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

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

Engineers and builders can find, under
“Use of the Soils in Engineering,’; tables
that give estimates of so1l properties and
information about soil features that affect
engineering practices.

cientists and others can read about how
the soils formed and how they are classified
in the section “Formation and Classifica-
tion of the Soils.”

Newcomers in Hodgeman County may
be especially interested in the section
“General Soil Map,” where broad patterns
of soils are described. They may also be
interested in the section “Additional Facts
About the County.”

Cover:

Young windbreak on Harney silt loam, 0 to 1 percent
slopes.

U.S. GOVERNMENT PRINTING OFFICE: 1873

For sale by the Superintendent of Documents, U.8. Government Printing Office
Washington, D.C. 20402



CONTENTS

page Use and management of the soils—Cont.  rage

How this survey was made____________ 1 Management of dryland soils_____.. 23
General soil map____________________ 2 Management by capability unit____ 23
1. Harney association_ . ___________ 2 Predicted yields_ ... __.__..___ 28
2. Harney-Penden association.__ ___ 2 Management of irrigated soils__ _____ 28
3. Harney-Penden-Bridgeport asso- Management by capability unit____ 29
clatlon_ . .___________________ 3 Predicted yields. _ - __ ___________ 30
4. Harney-Spearville association____ 5 ange management_.________.______ 30
5. Penden-Campus-Canlon associa- Range sites and condition classes. . 30
tlon. .. ____ 5 Descriptions of range sites_ _______ 31
6. Roxbury-Bridgeport association. _ 5 Management of windbreaks_________ 33
Effectsof erosion_____.____ _________ 6 Wildlife management_______._._____ 34
Descriptions of the soils______________ 7 Use of the soils in engineering_ _____. 34
Bridgeport series__._________________ 8 Engineering classification systems__ 35

Broken alluvial land ... ___________ 8 Soil properties significant in engi-
Campus series_.__.___.____________ 8 neering_ ... 35
Canlon series_.____._______________ 9 Engineering interpretations...___._ 35
Coly series___________________._____ 10 Formation and classification of the soils_ 46
Detroit series______________________ 11 Factors of soil formation.___.__.______ 46
Harney series____________________. 12 Parent material - _ . _____________ 46
Hord series________________________ 13 Climate. ... . . _.___ . ____. 48
Kim series. _._____________________ 14 Plant and animal life_____________ 48
Kipson series..____________________ 14 Relief _ . __ 49
Ness series._______________________ 15 Time_ - __. 49
Ostseries. ... ___________________ 15 Classification of the soils____________ 49
teroseries______________.________ 16 Climate____________.______._________ 50
Penden series______________________ 16 Additional facts about the county______ 54
Richfield series_ . _.________________ 18 Physiography, relief, and drainage__ . 54
Rough broken land_____.___________ 19 Water supply. - .. ___________ 54
Roxbury series_ _ .. ________________ 19 Markets and transportation_________ 54
Spearville series_ . _ ___._____._______ 20 Industries_ . .. _._______ 54
A 1c) 6 - T 21 Farming_ ______ __________________ 54
Wakeen series._ ... _.____________ 22 Literature cited______________________ 55
Use and management of the soils______ 22 Glossary .. ________ . ____._________ 55
Capability grouping. _.__._______.___ 22 Guide to mapping units______ Following 56

I

Issued June 1973






SOIL SURVEY OF HODGEMAN COUNTY, KANSAS

BY ROGER LEE HABERMAN, DAROLD A. DODGE, AND JOHN BRADLEY BAUMANN, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
KANSAS AGRICULTURAL EXPERIMENT STATION

ODGEMAN COUNTY is in the west-central part of
H Kansas (fig. 1).
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Figure 1.—Location of Hodgeman County in Kansas.

It has a land area of 860 square miles, or 550,400 acres.
It extends about 24 miles from north to south and 86 miles
from east to west. Jetmore, the county seat, is in the center
of the county.

Farming is the principal industry. Wheat, grain sor-
ghum, and cattle are the main enterprises and sources of
income.

How This Survey Was Made

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

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant, They
classified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase

are the categories of soil classification most used in a local
survey (17).} .

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

Soils of one series can differ in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Harney silt loam, 0 to 1 percent slopes,
is one of several phases within the Harney series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show streams, buildings, field borders, trees, and
other details that help in drawing boundaries accurately.
The soil map in the back of this publication 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
the management of farms and fields, a mapping unit is
nearly equivalent to a soil phase. It is not exactly equi-
valent, because it is not practical to show on such a map
all the small, scattered bits of soil of some other kind that
have been seen within an area that is dominantly of a
recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of
Hodgeman County: soil complexes and undifferentiated
groups.

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Each area of a complex
contains some of each of the two or more dominant soils,
and the pattern and relative proportions are about the
same in all areas. The name of a soil complex consists

! Ttalic numbers in parentbeses refer to Literature Cited, page 55.
1



2 SOIL SURVEY

of the names of the dominant soils, joined by a hyphen.
Campus-Canlon complex is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individuaﬁy but are shown
as one unit because, for the purpose of the soil survey, there
is little value in separating :Eem. The pattern and pro-
portion of soils are not uniform. An area shown on the
map may be made up of only one of the dominant soils, or
of two or more. The name of an undifferentiated group
consists of the names of the dominant soils, joined by
“and.” Roxbury and Bridgeport soils, channeled, is an
example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded that
it cannot be classified by soil series. These places are shown
on the soil map and are described in the survey, but they
are called land types and are given descriptive names.
Rough broken land is a land type in Hodgeman County.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for en-
gineering tests. Labomtory data from the same kinds of
soil 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
soil. Yields under defined management are estimated forall
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 assembled. The
mass of detailed information then needs to be organized
in such a way as to be readily useful to different groups of
users, among them farmers, managers of woodland and
rangeland, and engineers.

On the basis of yield and practice tables and other data,
the soil scientists set up trial groups. They test these groups
by further study and by consultation with farmers, agron-
omists, engineers, and others, then adjust the groups ac-
cording 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

The general soil map at the back of this survey shows,
in color, the soil associations in Hodgeman County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or more
major soils and at least one minor soil, and it is named for
the major soils. The soils in one association may occur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in the county, who want to
compare different parts of the county, or who want to know
the location of large tracts that are suitable for a certain
kind of land use. Such a map is a useful general guide in
managing a watershed, a wooded tract, or a wildlife area,
or in planning engineering works, recreational facilities,
and community developments. It is not a suitable map for
planning the management of a farm or field, or for select-
ing the exact location of a road, building, or similar struc-
ture, because the soils in any one association ordinarily

differ in slope, depth, stoniness, drainage, and other char-
acteristics that affect their management.

A soil in this county may be identified by a different
name in a recently published survey of an adjacent county.
Such differences in name result from changes in the con-
cept of soil classification that have occurred since
publication.

The six soil associations in Hodgeman County are de-
scribed in the following pages.

1. Harney association

Deep, nearly level to gently sloping, well-drained, loamy
sotls on uplands

This association is mainly on tableland and the asso-
ciated knobs and on the sides of drainageways. Slopes of
1 percent or less are dominant, but on the knobs and the
sides of drainageways slopes are as much as 5 percent.

This association makes up about 20 percent of the county.
It is about 73 percent Harney soils (fig. 2). The rest 1s
Ost, Richfield, Spearville, Uly, Ness, and Penden soils.

Harney soils formed in loess. Their surface layer is
about 18 inches thick. The top 7 inches is silt loam, and the
lower 6 inches is light silty clay loam. The subsoil is about
27 inches thick. The upper 4 inches is firm silty clay loam,
and the rest is very firm light silty clay. The lower 14
inches of the subsoil is calcareous. The underlying material
is calcareous silty clay loam. These soils have high fertility,
modemtelg slow permeability, and high available water
capacity. Slopes are 0 to 5 percent.

Ness and Penden soils occur in all parts of the county.
The other less extensive soils are in the western half. Ness
soils occupy depressions. Penden and Uly soils occupy the
sides of drainageways. Ost, Richfield, Spearville, and some
Penden soils are nearly level and occupy uplands. Rich-
field soils are gently sloping also.

Except in small areas where slopes are more than 6 per-
cent, this association can be cultivated. The main crops
are wheat and sorghum. Inadequate rainfall is the prin-
cipal limitation. Soil blowing is a hazard. Water erosion
is a hazard on slopes of more than 1 percent and on long
slopes of up to 1 percent.

2. Harney-Penden association

Deep, nearly level to sloping, well-drained, loamy soils
on uplands

This association is on uplands that are dissected by
many drainageways. Slopes are dominantly 1 to 8 percent,
but in some areas they are 1 percent or less, and on the
sides of drainageways they are as much as 12 percent.

This association makes up about 16 percent of the county.
It is about 68 percent Harney soils and 21 percent Penden
soils. The rest is Uly, Ness, Roxbury, and Bridgeport soils.

Harney soils formed in loess. Their surface layer is about
13 inches thick. The top 7 inches is silt loam, and the lower
6 inches. is light silty clay loam. The subsoil is about 27
inches thick. The upper 4 inches is firm silty clay loam,
and the rest is very firm light silty clay. The lower 14
inches of the subsoil is calcareous. The underlying material
is calcareous silty clay loam. These soils have high fertility,
moderately slow permeability, and high available water
capacity. Slopes are 0 to 5 percent.
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Figure 2.—Pattern of soils in association 1.

Penden soils formed in calcareous clay loam outwash.
They are mainly on sides of drainageways and have slopes
of 1 to 12 percent. Their surface layer is silty clay loam
about 16 inches thick. The next layer is friable clay loam
about 12 inches thick. The underlying material is friable
clay loam. These soils have high fertility, moderate to
moderately slow permeability, and high available water
capacity.

Uly soils are on sides of drainageways, Ness soils in
upland depressions, Roxbury soils on foot slopes below
rock outcrops, and Bridgeport soils on narrow flood plains.

This association can be cultivated except in areas where
slopes are more than 6 percent or the soils are broken or
channeled. The main crops are wheat and sorghum. The
chief concerns in management are conserving moisture and
controlling erosion.

3. Harney-Penden-Bridgeport association

Deep, nearly level to sloping, well drained to moderately
well drained, loamy soils on uplands and narrow flood
plains

This association is on uplands that are cut by many
drainageways that have associated narrow flood plains
and low terraces. Slopes range from 0 to 12 percent and
are dominantly more than 8 percent.

This association makes up about 32 percent of the
county. It is about 37 percent Harney soils, 34 percent
Penden soils, and 3 percent Bridgeport soils ﬁﬁg. 3). The
rest is Coly, Kim, Uly, Wakeen, and Richfield soils.

Harney soils formed in loess. Their surface layer is
about 13 inches thick. The upper 7 inches is silt loam, and
the lower 6 inches is light silty clay loam. The subsoil is
about 27 inches thick. The upper 4 inches is firm silty clay
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Figure 3.—Pattern of soils in association 3.

loam, and the rest is very firm light silty clay. The lower
14 inches of the subsoil is calcareous. The underlying ma-
terial is calearcous silty clay loam. These soils have high
fertility, moderately slow permeability, and high avail-
able water capacity. Slopes are 0 to 5 percent.

Penden soils formed in calcareous clay loam outwash.
They are mainly on sides of drainageways and have slopes
of 1 to 12 percent. The surface layer is silty clay loam
about 16 inches thick. The next layer is friable clay loam
about 12 inches thick. The underlying material is clay
loam. These soils have high fertility, moderate to moder-
ately slow permeability, and high available water capacity.

Bridgeport soils formed in calcareous silty alluvium.
They are mainly on narrow flood plains, but also occupy

low terraces. Slopes are 0 to 1 percent. The surface layer
is silt loam about 10 inches thick. The next layer is friable
silt loam about 19 inches thick. The underlying material
is heavy silt loam. These soils have high fertility, moderate
permeability, and high available water capacity.

Coly, Kim, Uly, and Wakeen are on side slopes along
drainageways. Richfield soils are gently sloping and
occupy uplands.

This association is used as cropland and native range.
Wheat and sorghum are the main crops. In cultivated
areas the chief concern in management is controlling
erosion. Areas where the slopes are more than 6 percent
or the soils are broken or channeled are mostly in grass
and are used for grazing.
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4. Harney-Spearville association

Deep, nearly level to gently sloping, well drained to mod-
erately well drained, loamy soils on uplands

This association is on tableland that is dominantly
nearly level but has low gently sloping ridges, small de-
pressions, and weakly defined drainageways. Slopes are
0 to 3 percent.

This association makes up about 12 percent of the
county. It is about 49 percent Harney soils and 42 percent
Sp_imrville soils. The rest is Ness, Penden, and Richfield
soils.

Harney soils formed in loess. They have a surface layer
about 13 inches thick. The upper 7 inches is silt loam, and
the lower 6 inches is light silty clay loam. The subsoil is
about 27 inches thick. The upper 4 inches is firm silty clay
loam, and the rest is very firm light silty clay. The lower
14 inches of the subsoil is calcareous. The underlying ma-
terial is calcareous silty clay loam. These soils have high
fertility, moderately slow permeability, and high available
water capacity. Slopes are 0 to 8 percent.

Spearville soils formed in loess. They have a surface
layer of silty clay loam about 7 inches thick. The subsoil is
about 18 inches thick. The upper 11 inches is very firm silty
clay, and the lower 7 inches is firm, calcareous heavy silty
clay loam that contains a few lime concretions. The under-
lying material is calcareous heavy silt loam. These soils
have high fertility, slow permeability, and high available
water capacity. Slopes are 0 to 1 percent.

Ness soils occupy upland depressions. Penden soils are
on sides of drainageways. Richfield soils are nearly level
and gently sloping and are on uplands.

A large part of this association is cultivated. Wheat and
sorghum are the main crops, and the Harney soils are
well suited to both. Spearville soils, because the subsoil is
droughty, are better suited to wheat than to sorghum. In-
adequate rainfall is the principal limitation. Soil blowing
is a hazard. Water erosion is a hazard on slopes of more
than 1 percent.

5. Penden-Campus-Canlon association

Deep to shallow, gently sloping to steep, well-drained to
somewhat excessively drained, loamy, calcareous soils on
uplands

This association has many outerops of rocks and is dis-
sected by many drainageways. About 10 percent of the
county 1s in this assoclation. Approximately 26 percent
of the association is Penden soils, 24 percent Campus soils,
and 13 percent Canlon soils. The rest is Kipson, Wakeen,
Roxbury, Bridgeport, and Harney soils.

Penden soils formed in caleareous clay loam outwash.
Their surface layer is silty clay loam about 16 inches thick.
The next layer 1s friable clay loam about 12 inches thick.
The underlying material is friable clay loam. These soils
have high fertility, moderate to moderately slow permea-
bility, and high available water capacity. Slopes range
from 1 to 12 percent.

Campus soils formed in highly calcareous, semiconsoli-
dated caliche. These gently sloping to sloping soils occupy
areas just below the tableland. Their surface layer is loam
about 8 inches thick. The next layer is friable clay loam
about 8 inches thick. A strong zone of lime accumulation
is at a depth of 16 inches, and semiconsolidated caliche

occurs at a depth of 30 inches. These soils have medium
fertility, moderate permeability, and low available water
capacity.

Canlon soils formed in semiconsolidated caliche. In
areas of these soils the landscape is somewhat broken,
slopes range from 3 to 40 percent, and outerops of caliche
are common. The surface layer is loam about 6 inches thick.
The next layer is friable loam about 7 inches thick. Both
layers contain many fragments of caliche. They are under-
lain by semiconsolidated caliche. These soils have low fer-
tility, moderate permeability, and very low available water
capacity.

Kipson and Wakeen soils are just below the tableland
and in somewhat broken areas, as are Campus and Canlon
soils, but they occupy lower positions on the landscape than
those soils, and they formed in chalky shale. Roxbury soils
are on foot slopes below rock outcrops. Roxbury and
Bridgeport soils are on narrow flood plains. Harney soils
occupy the crests of ridges.

Only about one-third of this association is arable. In
this part slopes are 1 to 6 percent. Wheat and sorghum are
the main crops. The chief concerns in management are
controlling erosion and maintaining and improving the
native forage plants. The arable part of the association
generally is bordered by nonarable areas that are mostly in
native grasses.

6. Roxbury-Bridgeport association

Deep, nearly level, well drained to moderately well drained,
loamy soils on low terraces and flood plains

This association occupies low terraces and flood plains
that are incised by a stream channel. The terraces are 15
to 25 feet higher than the streambed. Slopes are mainly
0 to 1 percent.

This association makes up about 10 percent of the county
(fig. 4). It is about 61 percent Roxbury soils and 10 percent
Bridgeport soils. The rest is Broken alluvial land and
Detroit, Hord, and Ness soils.

Roxbury soils occur throughout the association. They
formed in calcareous alluvium. Their surface layer is silt
loam about 22 inches thick. The lower 14 inches of the
surface layer is calcareous. The subsoil is friable light silty
clay loam about 20 inches thick. The underlying material
is clay loam. These soils have high fertility, moderate per-
meability, and high available water capacity.

Bridgeport soils are mainly in the western half of the
county. They formed in calcareous silty alluvium. Their
surface layer is silt loam about 10 inches thick. The next
layer is friable silt loam about 19 inches thick. The under-
lying material is heavy silt loam. These soils have high
fertility, moderate permeability, and high available water
capacity.

Broken alluvial land is on streambanks that have slopes
of 6 to 40 percent. Detroit soils and Hord soils are on low
stream terraces. Ness soils are in depressions.

Most of this association can be cultivated. It is suitable
for both irrigated and dryland farming. Under dryland
management, wheat, sorghum, and some alfalfa are grown.
Under irrigation, the soils are suited to all the adapted
irrigated crops. The chief concerns in management are con-
serving moisture and controlling soil blowing. Inadequate
rainfall is the principal limitation. Broken alluvial land is
not suitable for cultivation and has little value for grazing.
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Figure 4—Pattern of soils in associations 6 and 2.

Effects of Erosion

Erosion is a process in which soil and geologic material
are moved by natural forces, mainl Wing, running water,
and gravity. Accelerated erosion should not be confused
with natural geologic erosion, the gradual, normal process
of soil remova%. Geologic erosion takes place under natural
conditions in an undisturbed environment, but accelerated
erosion is brought about by changes in the natural cover
or conditions of the soil caused by the activities of man.

Soil blowing and water erosion are the prinicipal active
forces that cause soil removal in Hodgeman County. Soil
blowing is a continuing hazard, one that becomes more
serious during recurring periods of drought. High wind
velocity and sparse vegetation, both of which are charac-
teristic of droughty conditions on the High Plains, are
conducive to widespread soil blowing.

Erosion by water is a hazard in cultivated areas or in
areas where slopes are more than 1 percent. Runoff occurs
during hard, intense thunderstorms when rain falls more
rapidly than water can enter the soil. On unprotected silty
soil, runoff removes thin layers of soil material more or
less evenly from the entire surface and causes sheet ero-
sion. In cultivated areas the evidence of sheet erosion is
sometimes obliterated and little evidence of destructive
erosion is apparent until the subsoil or other underlying
material is exposed.

Practices that slow down or decrease runoff help in con-
serving valuable moisture and controlling water erosion.
Examples are managing crop residue, terracing, contour-
ing, stripcropping, seeding severely eroded and nonarable
areas to suitable native grasses, and managing the range
to avoid overgrazing.
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During the fieldwork on this soil survey, the following
effects of erosion were observed :

Soil blowing is a hazard in cultivated fields where
the soil is dry and no clods are left on the surface, or
where there 1s no plant or residue cover. Small, low
hummocks and drifts of soil material form in culti-
vated fields, in fence rows, and in areas of native
%mss adjacent to cultivated fields where active soil

lowing 1s in progress. These unstable hummocks and
drifts continue to erode unless they are smoothed out
and the soil is tilled to provide a rough surface that
is resistant to erosion.

Soil material tends to drift from actively eroded
cultivated fields onto adjacent rangeland, where it
damages or destroys the native vegetation. No perma-
nent damage occurs, but the use of the land is impaired
until the grass is reestablished by deferred grazing
or by reseeding.

Some effects of erosion are permanent. The soil is dam-
aged so severely that a change in its use and management
is required. Other effects impair the soil only temporarily.

The effects of erosion in Hodgeman County show that
erosion is serious, not only in the permanent modification
of the soil, but also in the short-time damage to crops and
forage. Replanting crops, reseeding rangeland, and emer-
gency tilling and smoot%.ing correct most of the temporary
effects of erosion and restore full use of the land, but they
are time consuming and costly.

The eroded soils in Hodgeman County are mapped
separately only if erosion has modified some important
quality or characteristic of the soil that is significant to its
use and management. Many soils have been eroded to some
degree and are subject to further erosion. The management
needed in controlling erosion varies according to the kind
of soil, the degree of slope, and the land use. The erosion
hazard on each soil in the county and the practices needed
for erosion control are indicated in the section “Use and
Management of the Soils.”

Descriptions of the Soils

. This section describes the soil series and mapping units
in Hodgeman County. Each soil series is described m con-
siderable detail, and then, briefly, each mapping unit in
that series. Unless it is specifically mentioned otherwise, it
is to be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus, to
get full information about any one mapping unit, it is nec-
essary to read both the description of the mapping unit
and the description of the soil series to which it belongs.
. An important part of the description of each soil series
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman, The
second, detailed and in technical terms, is for scientists,
engineers, and others who need to make thorough and pre-
cise studies of soils. Unless it is otherwise stated, the colors
given in the description are those of a dry soil.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil series.
Broken alluvial land and Rough broken land, for example,

451-706—73——2

do not belong to a soil series, but nevertheless are listed
in alphabetic order along with the soil series.

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

The approximate acreage and proportionate extent of
each mapping unit are shown in table 1. Many of the terms
used in describing soils can be found in the Glossary at
the end of this survey, and more detailed information about
the terminology and methods of soil mapping can be ob-
tained from the Soil Survey Manual (17).

A given soil series in this county may be identified by a
different name in a recently published soil survey of an
adjacent county. Such differences in name result from

TaBLE 1.—Approximate acreage and proportionate extent

of souls
Soil Area | Extent
Acres Percent
Bridgeport silt loam, 0 to 1 percent slopes__.._. 6, 102 .1
Broken alluvial land . - - . __._.__ 6, 974 1.3
Campus-Canlon compleX o oo ccomoooomooooot 22, 495 4.1
Canlon 80118 e o oo e 2, 305 .4
Detroit silty elay loam. __ . _____.____ 5, 180 .9
Harney silt loam, 0 to 1 percent slopes-______. 108, 372 19. 7
Harney silt loam, 1 to 3 percent slopes._______ 104, 193 18. 9
Harney silt loam, 3 to 5 percent slopes_._.____ 9, 111 1.7
Harney silty clay loam, 1 to 3 percent slopes,
eroded _ - oo 13, 326 2.4
Harney silty clay loam, 3 to 5 percent slopes,
eroded. . o . 10, 522 1.9
Hord silty clay loam_ . _______________.____. 5, 346 1.0
Kim-Penden silty clay loams, 3 to 6 percent
slopes, eroded.. .. o - oo e 19, 179 3.5
Kipson-Wakeen complex_ ___________________ 14, 384 2.6
Ness elay o w e oo 2,116 .4
Ost silt loam, 0 to 1 percent slopes_.____.____._ 4, 402 .8
Otero gravelly compleX.__ oo _.__ 909 .2
Penden silty clay loam, 0 to 1 percent slopes_._{ 3,245 .6
Penden silty clay loam, 1 to 3 percent slopes_..| 15,775 2.9
Penden silty clay loam, 3 to 6 percent slopes...| 34, 730 6.3
Penden complex_ .. ________________ 40, 959 7.4
Penden-Campus clay loams, 1 to 4 percent
slopes._ . s 2, 686 .5
Richfield silt loam, 0 to 1 percent slopes......_..| 3, 860 .7
Richfield silt loam, 1 to 3 percent slopes.______ 7,215 1.3
Richfield silty clay loam, 2 to 5 percent slopes,
eroded . . o ..., 684 .1
Rough broken land_ _ . __ . _________________. 918 .2
Roxbury silt loam.__ . _____ 37, 376 6. 8
Roxbury and Bridgeport soils, channeled ... 12, 324 2.2
Roxbury silty clay loam, 2 to 5 percent slopes__| 4, 068 .7
Spearville silty clay loam, 0 to 1 percent slopes__| 31, 066 5.7
Spearville complex, 1 to 3 percent slopes, eroded._ 558 .1
Uly silt loam, 1 to 3 percent slopes_ .. _______ 4,372 .8
Uly silt loam, 3 to 6 percent slopes..____.-___ 5, 329 1.0
Uly-Coly silt loams, 3 to 6 percent slopes,
eroded - - s 3, 407 .6
Wakeen silt loam, 1 to 3 percent slopes.-ae_... 2, 409 .4
Wakeen silt loam, 3 to 6 percent slopes__-_____ 4,413 .8
Gravel pits- - e 90 ®
Total ... e e e e e emm———————— 550, 400 100. 0

1 Less than 0.05 percent.
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changes in the concepts of soil classification that have
occurred since publication. The characteristics of the soil
series described in this county are considered to be within
the range defined for that series. In those instances where
a soil series has one or more features outside the defined
range, the differences are explained.

Bridgeport Series

The Bridgeport series consists of deep, well drained to
moderately well drained, calcareous soils on low stream
terraces and narrow bottom lands. Slopes are mainly less
than 1 percent. These soils formed in calcareous, silty
alluvium. ) )

In a representative profile the surface layer is about 10
inches of grayish-brown silt loam. The next layer, about
19 inches thick, is light brownish-gray, friable silt loam.
The underlying material, to a depth of 60 inches, is light
brownish-gray heavy silt loam. )

Bridgeport soils have high available water capacity,
high fertility, and moderate permeability.

Representative profile of Bridgeport silt loam, 0 to 1
percent slopes, 1,550 feet east and 1,800 feet south of the
northwest corner sec. 19, T. 21 S., R. 25 W., in native
range:

A1—0 to 10 inches, grayish-brown (10YR 5/2) silt loam, very
dark grayish brown (10YR 3/2) when moist; mod-
erate, medium, granular structure ; slightly hard when
dry, friable when moist; slightly calcareous; mildly
alkaline ; gradual, smooth boundary.

AC—10 to 29 inches, light brownish-gray (10YR 6/2) silt loam,
dark grayish brown (10YR 4/2) when moist; weak,
medium, subangular blocky structure parting to mod-
erate, medium, granular; slightly hard when dry, fria-
ble when moist; many worm casts; calcareous; mod-
erately alkaline ; gradual, smooth boundary.

C—29 to 60 inches, light brownish-gray (10YR 6/2) heavy silt
loam, dark- grayish brown (10YR 4/2) when moist;
massive ; soft when dry, very friable when moist ; few
thin strata of darker colored silt loam in lower part
of horizon ; calcareous ; moderately alkaline.

In most places these soils are calcareous throughout the
profile but in some they become calcareous at a depth of 5
inches. The Al horizon ranges from silt loam to light clay
loam in texture, from dark grayish brown to brown in color,
and from 8 to 15 inches in thickness. The AC and C horizons
range from silt loam to clay loam. Colors of grayish brown
or darker extend to a depth of 8 fo 15 inches. These soils show
distinet stratification in areas where they are frequently
flooded.

Bridgeport soils are near Hord, Detroit, and Roxbury soils.
They are darkened less deep than those soils, and they lack a
B horizon. They are not so deeply leached of lime as Hord
and Detroit soils.

Bridgeport silt loam, 0 to 1 percent slopes (Be).—This
soil has the profile described as representative for the
Bridgeport series. It is mainly on low terraces. In places
these terraces are several feet lower than those occupied
by the adjacent Roxbury and Hord soils. In other places,
they are on the same level, about 15 to 25 feet above the
streambed.

Included in mapping were small areas of Hord and
Roxbury soils and a few small areas where slopes are 1 to
2 percent. Small areas of clay spots, less than 5 acres in
size, are indicated by spot symbols on the soil map.

Wheat and sorghum are the principal crops. Alfalfa is
also grown. Inadequate rainfall is the principal limitation.
Conserving moisture and controlling soil blowing are con-

eerns in management. In some places this soil receives
runoff from adjacent areas. Capability unit IIc-2, dry-
land ; capability unit I-1, irrigated ; Loamy Terrace range
site; Deep Loamy Lowland windbreak group.

Broken Alluvial Land

Broken alluvial land (6 to 40 percent slopes) (Br) con-
sists of broken banks and deeply incised stream channels
of the Pawnee River and Buckner, Hackberry, Sawlog,
and White Woman Creeks, and their tributaries. Most
areas are 150 feet or more wide. The streambanks have
slopes of 6 to 40 percent. This entire mapping unit is under
water during periods of high water.

Broken alluvial land is not suitable for cultivation and
has little value for grazing. Frequent flooding and the
resulting scouring and deposition are the principal haz-
ards. The vegetation consists of annual weeds, annnal
grasses, and trees, mainly elm, ash, hackberry, and cotton-
wood (fig. 5). Capability unit VIIw-1, dryland; no irri-
gated capability unit or range site; Deep Loamy Lowland
windbreak group.

Campus Series

The Campus series consists of moderately deep, well-
drained, calcareous soils of the uplands. Slopes are 1 to
12 percent. These soils formed in highly calcareous, semi-
consolidated caliche.

In a representative profile the surface layer is grayish-
brown loam about 8 inches thick. The next layer, about 8
inches thick, is light brownish-gray, friable clay loam that
contains small fragments of caliche. The underlying mate-
rial is very pale brown loam that contains caliche frag-
ments and is about 14 inches thick. At a depth of about 30
inches is semiconsolidated caliche.

Campus soils have low available water capacity, medium
fertility, and moderate permeability.

Representative profile of Campus loam, in an area of
Campus-Canlon complex, 1,060 feet north and 400 feet east
of the southwest corner sec. 14, T. 23 S., R. 24 W, in native
range:

Al1—0 to 8 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) when moist; moderate, fine
and medium, granular structure; slightly hard when
dry, friable when moist; numerous worm casts; scat-
tered fragments of caliche; calcareous; moderately
alkaline; gradual, smooth boundary.

AC—S8 to 16 inches, light brownish-gray (10YR 6/2) clay loam,
dark grayish brown (10YR 4/2) when moist; moder-
ate, medium, granular structure; slightly hard when
dry, friable when moist ; numerous worm casts; small
fragments of caliche; calcareous, some peds coated
with lime; moderately alkaline; gradual, smooth
boundary.

Cca—16 to 30 inches, very pale brown (10YR 8/3) loam, very
pale brown (10YR 7/3) when moist; massive; hard
when dry, firm when moist ; penetrated by roots; vary-
ing numbers of caliche fragments; strongly calcare-
ous; moderately alkaline; clear, wavy boundary.

R—30 inches, semiconsolidated caliche.

The depth to semiconsolidated caliche ranges from 20 to 36
inches. The Al horizon ranges from loam to clay loam and from
dark grayish brown to grayish brown. Colors of grayish brown
or darker extend to a depth of 7 to 11 inches. The Cea horizon
is within a depth of 24 inches. The lime content of the Cca
horizon ranges from about 25 to 40 percent.



HODGEMAN COUNTY, KANSAS 9

Figure 5,—Area of Broken alluvial land showing streambanks lined with trees.

Campus soils are near Canlon, Kipson, Penden, Wakeen, and
Uly soils. They are underlain by semiconsolidated ealiche and
have a stronger zone of lime accumulation than Penden,
Walkeen, and Uly soils. They are deeper over caliche than
Canlon soils. They are deeper than Kipson soils, which are
underlain by chalky shale.

Campus-Canlon complex (3 to 30 percent slopes)
(Cc).—This mapping unit is about 60 percent Campus soil
and 30 percent Canlon soil. These soils are on uplands. The
Canlon soil is in all parts of the complex, The Campus soil
is on the crests and sides of ridges. Outcrops of caliche are
common (fig. 6). Campus and Canlon soils have profiles
similar to those described as representative for their re-
spective series,

Included in mapping were outcrops of caliche and small
areas of Penden, Kipson, and Wakeen soils.

The soils of this mapping unit are not suitable for cul-
tivation because they are shallow to only moderately deep
over caliche, have outerops of caliche, and are highly sus-
ceptible to erosion in areas where their slope is more than
6 percent. These soils are productive if they are well man-
aged and used as grassland. Capability unit VIe-2, dry-
land ; not placed in an irrigated capability unit or a wind-
break group. Campus soil in Limy Upland range site and
Canlon soil in Breaks range site.

Canlon Series

The Canlon series consists of shallow, somewhat exces-
sively drained soils on uplands. The landscape is somewhat
broken. Slopes are 3 to 40 percent. These soils formed in
semiconsolidated caliche, Caliche outcrops are common.

In a representative profile the surface layer, about 6
inches thick, is grayish-brown loam that contains many
fragments of caliche. The underlying material, about 7
inches thick, is very pale brown, friable loam that contains
many caliche fragments. At o depth of about 13 inches is
white, semiconsolidated caliche.

Canlon soils have very low available water capacity,
low fertility, and moderate permeability.

Representative profile of Canlon loam in an area of
Canlon soils, 2,640 feet south and 50 feet east of the north-
west corner sec. 14, T. 23 S., R. 24 W, in native range:

Al—0 to 6 inches, grayish-brown (10YR 5/2) loam, dark
grayish brown (10YR 4/2) when moist; weak,
medium, granular structure; slightly hard when dry,
friable when moist; many fragments of caliche; cal-
careous; moderately alkaline; -gradual, smooth
boundary.

C—6 to 13 inches, very pale brown (10YR 7/3) loam, brown
(10YR 5/3) when moist; weak, medium, granular
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Figure 6.—An area of Campus-Canlon complex showing outcrops of caliche.

structure; slightly hard when dry, friable when moist;
many fragments of caliche; calcareous; moderately
alkaline ; gradual, wavy boundary.

R—13 inches, white, semiconsolidated caliche.

The depth to semiconsolidated caliche ranges from 10 to
20 inches. The A horizon ranges from pale brown to grayish
brown in color, from 3 to 6 inches in thickness, and from silt
loam to loam in texture. Colors of grayish brown or darker
extend to a depth of no more than 4 inches.

Canlon soils are near Campus, Kipson, and Wakeen soils.
They are not so deep as Campus and Wakeen soils. They differ
from Kipson soils in that they are underlain by caliche,
whereag Kipson solls are underlain by chalky shale.

Canlon soils (3 to 40 percent slopes) (Cn).—These soils
have the profile (fig. 7) described as representative for the
Canlon series, except in areas where the surface layer is
silt loam. They occupy the somewhat broken uplands.

Included in mapping were outcrops of caliche and small
areas of Campus, Kipson, and Wakeen soils.

Canlon soils are not suitable for cultivation, because they
are shallow and have many rock outcrops, They are suit-
able for grazing. Overgrazing must be avoided. Capability
unit VIIs-1, dryland ; no irrigated capability unit or wind-
break group ; Breaks range site.

Coly Series

The Coly series consists of deep, well-drained, calcareous
soils of the uplands. Slopes are convex and range from
3 to 6 percent. These soils formed in loess.

In a representative profile the surface layer is grayish-
brown silt loam about 4 inches thick. The next layer, about
b inches thick, is very pale brown, friable silt loam that
contains lime concretions. The underlying material, to a
depth of 60 inches, is very pale brown silt loam.

Coly soils have high available water capacity, medium
fertility, and moderate permeability.

Representative profile of Coly silt loam, in an area of
Uly-Coly silt loams, 3 to 6 percent slopes, eroded, 400 feet
east and 600 feet north of the southwest corner sec. 32,
T.22 8., R. 26 W.,in a cultivated field :

Ap—0 to 4 inches, grayish-brown (10YR 5/2) silt loam, dark
grayish brown (10YR 4/2) when moist; weak, fine,
granular structure; slightly hard when dry, friable
when moist ; calcareous; moderately alkaline; abrupt,
smooth boundary.

ACca—4 to 9 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; moderate, very fine,
granular structure; slightly hard when dry, friable
when moist; dark streaks of worm casts throughout



HODGEMAN COUNTY, KANSAS 11

Figure 7.—Profile of a Canlon soil, Caliche is at a depth of 10 inches.

horizon ; few lime concretions ; caleareous; moderately
alkaline; gradual, smooth boundary.

Clea—9 to 22 inches, very pale brown (10YR 7/3) siit loam,
brown (10YR 5/3) when moist ; massive ; slightly hard
when dry, friable when molist; porous; few lime con-
cretions; calcareous; moderately alkaline; gradual,
smooth boundary.

G222 to 60 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist ; massive; slightly hard
when dry, friable when moist; caleareous; moderately
alkaline.

Variations in profile characteristics are few. The texture
throughout the profile ranges from silt loam to light silty clay
loam. The A horizon ranges from 3 to 5 inches in thickness.
Colors of grayish brown or darker extend to a depth of no more
than § inches,

Coly soils are near Uly, Kim, and Penden soils, They have a
thinner A horizon than Uly soils and do not have a B horizon.
They contain less sand in the AC and C horizons than Kim and
Penden soils. Also, in contrast with Penden soils, they are dark
colored to depth of only 4 inches,

The Coly soils in Hodgeman County are mapped only with
Uly soils.

Detroit Series

The Detroit series consists of deep, well drained to mod-
erately well drained soils on low stream terraces. Slopes
are mainly less than 1 percent. These soils formed in cal-
careous, silty alluviam.

In a representative profile the surface layer is dark
grayish-brown silty clay loam about 12 inches thick. The
subsoil is about 28 inches thick. The upper 18 inches is
dark grayish-brown, firm, noncalcareous light silty clay,
and the lower 15 inches is grayish-brown, firm, calcare-
ous heavy silty clay loam. The underlying material, to a
depth of 60 inches, is light brownish-gray, calcareous silty
clay loam.
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Detroit soils have high available water capacity, high
fertility, and slow permeability.

Representative profile of Detroit silty clay loam, 75 feet
east and 50 feet north of the center sec. 18, T. 21 S., R. 21
W.,in a cultivated field :

A1—0 to 12 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark brown (10YR 2/2) when moist ; mod-
erate, fine and medium, granular structure; slightly
hard when dry, friable when moist; noncalcareous;
mildly alkaline; gradual, smooth boundary.

B2t—12 to 25 inches, dark grayish-brown (10YR 4/2) light
silty clay, very dark grayish brown (10YR 3/2) when
moist; moderate, fine, blocky structure; hard when
dry, firm when moist ; noncalcareous; mildly alkaline;
gradual, smooth boundary.

B3ca—25 to 40 inches, grayish-brown (10YR 5/2) heavy silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; weak blocky structure parting to moderate,
fine, granular; hard when dry, firm when moist; thin
strata of darker colored silty clay loam; calcareous;
mildly alkaline; gradual, smooth boundary.

Cca—40 to 60 inches, light brownish-gray (10YR 6/2) silty
clay loam, dark grayish brown (10YR 4/2) when
moist ; massive ; hard when dry, firm when moist ; thin
strata of darker colored silty clay loam; thin films
and econcretions of lime; calcareous; moderately
alkaline,

The thickness of the solum ranges from 24 to 45 inches. The
depth to lime ranges from 22 to 30 inches. The A horizon ranges
from dark grayish brown to very dark grayish brown in color
and from 9 to 13 inches in thickness, The B2t horizon is gen-
erally light silty clay but ranges to heavy silty clay loam.
Colors of grayish brown or darker extend to a depth of 20 to
45 inches.

Detroit soils are near Bridgeport, Harney, Hord, Ness, and
Roxbury soils. They have a more clayey B horizon than Hord
and Roxbury soils. They are dark colored to a greater depth
than Bridgeport and Harney soils. They are more deeply
leached of lime than Bridgeport and Roxbury soils. They have
a B horizon, which Bridgeport soils lack. They have a thinner,
less clayey A horizon than Ness soils, and they are better
drained.

Detroit silty clay loam (0 to 1 percent slopes) (Df.—
This soil occupies low terraces about 15 to 25 feet above the
streambed.

Included in mapping were areas of Hord and Roxbury
soils. Small areas, less than 5 acres in size, of clay spots are
indicated by spot symbols on the soil map.

Wheat and sorghum are the principal crops. Alfalfa is
also grown. Inadequate rainfall is the main limitation.
Conserving moisture and controlling soil blowing are the
major concerns in management. In some areas this soil re-
ceives runoff from adjacent areas. Capability unit TTc-2,
dryland; capability unit I-1, irrigated; Loamy Terrace
range site; Deep Loamy Lowland windbreak group.

Harney Series

The Harney series consists of deep, well-drained soils
on uplands. These soils have slopes of 0 to 5 percent. They
formed in loess.

In a representative profile the surface layer is about 13
inches thick. The upper 7 inches is dark grayish-brown silt
loam, and the lower 6 inches is dark grayish-brown light
silty clay loam. The subsoil is about 27 inches thick. The
upper 4 Inches is dark grayish-brown, firm silty clay loam,
and the lower 23 inches is grayish-brown, very firm light
silty clay. The lower 14 inches of the subsoil is calcareous.

The underlying material, to a depth of 60 inches, is pale-
brown silty clay loam that contains lime concretions.
Harney soils have high available water capacity, high
fertility, and moderately slow permeability.
Representative profile of Harney silt loam, 0 to 1 per-
cent slopes, 2,640 feet east and 200 feet south of the north-
west corner sec. 23, T. 23 S., R. 21 W., in a cultivated field :

Ap—oO0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; weak, fine,
granular structure; slightly hard when dry, friable
when moist; noncalcareous; slightly acid; abrupt,
smooth boundary.

A3—7 to 18 inches, dark grayish-brown (10YR 4/2) light silty
clay loam, very dark brown (10 YR 2/2) when moist;
moderate, medium, granular structure; slightly hard
when dry, friable when moist; noncalcareous; neu-
tral; gradual, smooth boundary.

B21t—18 to 17 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, subangular blocky struc-
ture; hard when dry, firm when moist; noncalcareous;
mildly alkaline; gradual, smooth boundary.

B22t—17 to 26 inches, grayish-brown (10YR 5/2) light silty
clay, dark grayish brown (10YR 4/2) when moist;
moderate, fine and medium, blocky structure; very
hard when dry, very firm when moist; noncalcareous;
mildly alkaline; gradual, smooth boundary.

B3ca—26 to 40 inches, grayish-brown (10YR 5/2) light silty
clay, dark grayish brown (10YR 4/2) when moist;
moderate, medium, blocky structure grading to mas-
sive; very hard when dry, very firm when moist; few
lime concretions; caleareous; moderately alkaline;
gradual, smooth boundary.

Clea—40 to 55 inches, pale-brown (10YR 6/8) silty clay loam,
dark grayish brown (10YR 4/2) when moist ; massive ;
hard when dry, firm when moist; lime concretions;
calcareous; moderately alkaline; gradual, smooth
boundary.

C2ca—55 to 60 inches, pale-brown (10YR 6/3) silty clay loam,
brown (10 YR 5/3) when moist ; massive ; slightly hard
when dry, friable when moist; lime concretions;
calcareous ; moderately alkaline,

The thickness of the solum ranges from 25 to 70 inches. The
depth to lime averages about 24 inches but ranges from 18
to 30 inches. The Al horizon ranges from 4 to 14 inches in thick-
ness, and the A3 horizon from 4 to 10 inches. The Bt horizon
ranges from heavy silty clay loam to light silty clay. Colors of
grayish brown or darker extend to a depth of 10 to 20 inches.
In some places there is a buried soil at a depth of 36 inches.
In other places clay loam outwash is at a depth of more than
40 inches.

Harney soils are near Detroit, Hord, Ness, Ost, Richfield,
and Spearville soils, They are leached of lime to a greater
depth than Ost and Richfield soils. They are more clayey than
Ost soils, They have a thicker transition between the Ap hori-
zon and the B2t horizon than Spearville soils, They are not
darkened to as great a depth as Detroit and Hord soils. Harney
soils have & more clayey B horizon than Hord soils. They have
3. tl}iméer, less clayey A horizon than Ness soils and are better

rained.

Harney silt loam, 0 to 1 percent slopes (Ha).—This
soil has the profile described as representative for the
Harney series. It occupies tableland in slightly concave to
convex areas.

Included in mapping were small areas of Ost, Penden,
Richfield, and Spearville soils. Also included were knobs,
about 3 acres in size, of eroded Harney soils where slopes
are 1 to 3 percent. Small areas, less than 5 acres in size, of
limy spots, clay spots, and rock outcrops are indicated by
spot symbols on the soil map.

This Harney soil is well suited to wheat (fig. 8) and
sorghum. Inadequate rainfall is the main limitation. Con-
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Figure 8.—Yearling cattle grazing wheat pasture on Harney silt
loam, 0 to 1 percent slopes.

serving moisture and controlling soil blowing are concerns
in management. Water erosion 1s a hazard on long slopes.
Unless protected, the surface of this soil tends to seal when
wet and to form a crust when dry. Capability unit ITe-1,
dryland; capability unit I-1, irrigated; Loamy Upland
range site; Deep Loamy Upland windbreak group.

Harney silt loam, 1 to 3 percent slopes (Hb).—This soil
has slightly concave and convex slopes. The surface layer
is about 11 inches thick, and the depth to lime is about
22 inches, but otherwise the profile is similar to that de-
scribed as representative for the Harney series.

Included in mapping were small areas of Penden, Rich-
field, and Uly soils, Small areas, less than 5 acres in size,
of rock outcrops and limy spots are indicated by spot
symbols on the soil map.

This Harney soil is well suited to wheat and sorghum.
Controlling water erosion and soil blowing is the major
concern in management. Unless protected, the surface of
this soil tends to seal when wet and to form a crust when
dry. Capability unit ITe-1, dryland ; capability unit ITe-1
irrigated ; Loamy Upland range site ; Deep Loamy Uplan
windbreak group.

Harney silt loam, 3 to 5 percent slopes (Hc).—This soil
generally occupies sides of drainageways. It has convex
slopes. The surface layer is about 9 inches thick, and the
depth to lime is about 20 inches, but otherwise the profile is
similar to that deseribed as representative for the Harney
series.

Included in mapping were small areas of Penden and
Uly soils. Small areas of rock outerops and limy spots,
less than 5 acres in size, are indicated by spot symbols on
the soil map.

This Harney soil is well suited to wheat and sorghum.
Controlling water erosion and soil blowing is the major
concern in management. Unless protected, the surface of
this soil tends to seal when wet and to form a crust when
dry. Capability unit I1Te-1, dryland; no irrigated capa-
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bility unit; Loamy Upland range site; Deep Loamy Up-
land windbreak group.

Harney silty clay loam, 1 to 3 percent slopes, eroded
{(Hdl.—Erosion has removed most or all of the original
surface layer from this soil. The present surface layer is a
mixture of the original material and part of the subsoil.
The surface layer is about 7 inches thick, and the depth to
lime is about 16 inches, but otherwise the profile is similar
to that described as representative for the Harney series.
Slopes are convex, This soil hag a thinner surface layer
and is shallower over lime than is appropriate to the range
defined for the Harney series. These differences, however,
do not significantly alter the use or the behavior of the soil.

Included in mapping were small areas of Penden and
Uly soils. Small -areas, less than 5 acres in size, of rock
outerops and limy spots are indicated by spot symbols
on the soil map.

This Harney soil is well snited to wheat and sorghum,
Controlling further water erosion and soil blowing is the
major concern in management. Unless protected, the sur-
face of this soil tends to seal when wet and to form a
crust when dry. Capability unit IIe-3, dryland; no irri-
Eated capability unit; Loamy Upland range site; Deep

oamy Upland windbreak group.

Harney silty clay loam, 3 to 5 percent slopes, eroded
(He).—Erosion has removed most or all of the original
surface layer from this soil. The present surface layer is a
mixture of the original material and part of the subsoil.
The surface layer is about 6 inches thick, and the depth
to lime is about 15 inches, but otherwise the profile is
similar to that described as representative for the Harney
series. Slopes are convex. This soil has a thinner surface
layer and 1s shallower over lime than is appropriate to the
range defined for the Harney series. These differences,
however, do not significantly alter the use or the behavior
of the soil.

Included in mapping were small areas of Penden and
Uly soils. Small areas, less than 5 acres in size, of rock
outcrops and limy spots are indicated by spot symbols on
the soil map.

This Harney soil is suited to wheat and sorghum. Con-
trolling further water erosion and soil blowing are the
major concerns in management. Unless protected, the sur-
face of this soil tends to seal when wet and to form a
crust when dry. Capability unit I1Te-5, dryland; no irri-
gated capability unit; Loamy Upland range site; Deep
Loamy Upland windbreak group.

Hord Series

The Hord series consists of deep, well-drained soils on
low stream terraces. Slopes are mainly less than 1 percent.
These soils formed in caleareous, silty alluvinm.

In a representative profile the surface layer is dark
grayish-brown light silty clay loam about 12 inches thick.
The subsoil is about 25 inches thick. The upper 10 inches is
dark grayish-brown. firm silty clay loam, and the lower
15 inches 1s grayish-brown, firm, calcareous silty clay loam
that contains films and concretions of lime. The under-
lying material, to a depth of 60 inches, is pale-brown, cal-
careous silty clay loam,

Hord soils have high available water capacity, high fer-
tility, and moderate permeability.
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Representative profile of Hord silty clay loam, 100 feet
west and 300 feet south of the northeast corner sec. 9,
T. 21 S, R. 24 W., in a cultivated field:

Al-—0 to 12 inches, dark grayish-brown (10YR 4/2) light silty
clay loam, very dark brown (10YR 2/2) when moist;
moderate, medium, granular structure; slightly hard
when dry, friable when moist; noncalcareous; neu-
tral; gradual, smooth boundary.

B2—12 to 22 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, subangular blocky struec-
ture; hard when dry, firm when moist; noncalcareous;
mildly alkaline; gradual, smooth boundary.

B3ca—22 to 87 inches, grayish-brown (10YR 5/2) silty clay
loam, dark grayish brown (10YR 4/2) when moist;
moderate, medium, subangular blocky structure grad-
ing to massive; hard when dry, firm when moist;
dark-colored streaks of worm casts in horizon; films
and concretions of lime; calcareous; moderately
alkaline; gradual, smooth boundary.

Cca—37 to 60 inches, pale-brown (10YR 6/3) silty clay loam,
dark brown (10YR 4/3) when moist; massive; hard
when dry, irm when moist; stratified, dark-colored
lenses of silty clay loam; films of lime; calcareous;
moderately alkaline.

The thickness of the solum ranges from 35 to 45 inches. The
depth to lime ranges from 12 to 30 inches. The A horizon ranges
from heavy silt loam to silty clay loam and from dark grayish
brown to grayish brown. Colors of grayish brown or darker
extend to a depth of 20 to 30 inches.

Hord soils are near Bridgeport, Detroit, Harney, Ness, and
Roxbury soils. They are more deeply leached of lime than
Bridgeport soils and are dark colored to a greater depth. They
have a B horizon, which Bridgeport soils lack, They are more
deeply leached of lime than Roxbury soils. They have a less
clayey B2 horizon than Detroit and Harney soils. They are dark
colored to a greater depth than Harney soils. Hord soils are
less clayey in the upper 30 inches than Ness soils, and they are
better drained.

Hord silty clay loam (0 to 1 percent slopes) (Ho).—
This soil occupies fans and low terraces. The terraces are
about 15 to 25 feet above the streambed.

Included in mapping were small areas of Roxbury,
Detroit, and Harney soils and small areas where the slope
gradient is as much as 2 percent. Small areas, less than
5 acres in size, of limy spots and clay spots are indicated by
spot symbols on the soil map.

Wheat and sorghum are the principal crops. Alfalfa is
also grown. Inadequate rainfall is the main limitation.
Conserving moisture and controlling soil blowing are the
major concerns in management. In some places this soil
receives runoff from adjacent areas. Cagablhty unit I1c-2,
dryland; capability unit I-1, irrigated; Loamy Terrace
range site; Deep Loamy Lowland windbreak group.

Kim Series

The Kim series consists of deep, well-drained, calcare-
ous soils of the uplands. These soils have slopes of 3 to 6
percent. They formed in calcareous clay loam outwash.

In a representative profile the surface layer is grayish-
brown silty clay loam about 4 inches thick. The next layer,
about 6 inches thick, is brown, friable clay loam. ‘The
underlying material, to a depth of 60 inches, is pale-brown
clay loam.

Kim soils have high available water capacity, medium
fertility, and moderate to moderately slow permeability.

Representative profile of Kim silty clay loam, in an
area of Kim-Penden silty clay loams, 3 to 6 percent slopes,
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eroded, 500 feet south and 600 feet east of the northwest
corner sec. 31, T, 22 S,, R. 24 W., in a cultivated field :

Ap—O0 to 4 inches, grayish-brown (10YR §/2) silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
moderate, fine, granular structure ; slightly hard when
dry, friable when moist; calcareous; moderately al-
kaline; abrupt, smooth boundary.

AC—4 to 10 inches brown (10YR 5/3) clay loam, dark brown
(10YR 4/3) when moist; moderate, medium, granular
structure; slightly hard when dry, friable when
moist ; few lime concretions; calcareous; moderately
alkaline; gradual, smooth boundary.

Cca—10 to 60 inches, pale-brown (10YR 6/3) clay loam, brown
(10YR 5/3) when moist; massive; slightly hard when
dry, friable when moist; few lime concretions and
lime films; calcareous; moderately alkaline.

The A horizon is generally silty clay loam but in places is
clay loam. It ranges from 3 to 5 inches in thickness. Colors
of grayish brown or darker extend to a depth of no more than
5 inches. These soils are calcareous throughout the profile.

Kim soils are near Coly, Otero, Penden, and Uly soils. They
have a thinner A horizon than Penden soils, and they are
not darkened as deep as those soils. They are more sandy in
all horizons below the A horizon than Coly and Uly soils.
They do not have a B horizon, which is typical of Uly soils.
They are less sandy throughout the profile than Qtero soils.

The Kim soils in Hodgeman County are mapped only with
Penden soils.

Kim-Penden silty clay loams, 3 to 6 percent slopes,
eroded (Kp).—This mapping unit is about 55 percent Kim
soils and 35 percent Penden soils. These soils mainly
occupy the sides of drainageways. Slopes are slightly con-
vex. In much of the acreage, erosion has removed most or
all of the original surface layer from these soils, The pre-
sent surface layer is a mixture of the original material
and part of the subsoil. The Kim soil is the more eroded
part of the mapping unit. The surface layer of the Penden
soil is about 8 inches thick.

Included in mapping were small areas of Harney and
Wakeen soils. Small areas, less than 5 acres in size, of
rock outcrops are indicated by spot symbols on the soil
map.

All the soils in this mapping unit are cultivated or have
been cultivated. Wheat and sorghum are the principal
crops. Controlling further water erosion and soil blowing
is the major concern in management. Unless protected,
the surface of these soils tends to seal when wet and to
form a crust when dry. Capability unit IVe-1, dryland;
no irrigated capability unit; Limy Upland range site;
Deep Loamy Upland windbreak group.

Kipson Series

The Kipson series consists of very shallow and shallow,

somewhat excessively drained soils on uplands. The land-
scape is somewhat broken. Slopes are about 8 to 25 per-
cent. These soils formed in chalky shale interbedded with
limestone. Shale and limestone outcrops are common.
. In a representative ﬁroﬁle the surface layer, about 10
inches thick, is grayish-brown loam that contains frag-
ments of limestone and shale. The underlying ma,teri'ﬁ,
about 5 inches thick, is grayish-brown, friable light clay
loam that contains fragments of limestone and shale. At a
depth of 15 inches is very pale brown chalky shale.

Kipson soils have very low available water capacity,
low fertility, and moderate permeability.
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Representative profile of Kipson loam, in an area of
Kipson-Wakeen complex, 1,600 feet north and 1,300 feg-zt
east of the southwest corner sec. 9, T. 23 S., R. 23 W, in
native range:

Al—0 to 10 inches, grayish-brown (10YR 5/2) loam, very
dark grayish brown (10YR 8/2) when moist; moder-
ate, fine and medium, granular structure; slightly
hard when dry, friable when moist; fragments of
limestone and chalky shale; calcareous; moderately
alkaline ; gradual, smooth boundary.

(C1—10 to 15 inches, grayish-brown (10YR 5/2) light clay loam,
dark grayish brown (10YR 4/2) when moist; moder-
ate; medium, granular structure; slightly hard when
dry, friable when moist; about 10 percent shale and
limestone fragments; calcareous; moderately alka-
line ; gradual, wavy boundary.

C2—15 inches, very pale brown (10YR 8/3) chalky shale and
thin beds of fractured limestone.

The depth to the chalky shale interbedded with limestone
ranges from 7 to 20 inches, The A horizon ranges from silt loam
to clay loam in texture and from grayish brown to dark grayish
brown in color. Colors of grayish brown or darker extend to
a depth of 7 to 12 inches. The mean annual precipitation range
of the Kipson soils in Hodgeman County is less than the de-
fined range for the series, but this difference does not alter
the use or behavior of these soils.

Kipson soils are near Campus, Canlon, and Wakeen soils.
In contrast with Campus and Canlon soils, they overlie chalky
shale instead of semiconsolidated caliche. They are not so deep
as Campus and Wakeen soils.

Kipson-Wakeen complex (3 to 25 percent slopes)
(Kw).—This mapping unit is about 55 percent Kipson soils
and 35 percent Wakeen soils. These soils are on the sides
and crests of ridges along drainageways. The Kipson soil
occupies the more broken slopes, and the Wakeen soil the
less sloping crests and sides of ridges. Both soils have pro-
files similar to those described as representative for their
respective series.

Included in mapping were small areas of Penden, Cam-
pus, and Canlon soils. Also included were shale outcrops
and soils that are shallow over Dakota Sandstone and have
sandstone outcrops.

The soils of this mapping unit are not suited to cultiva-
tion because they are very shallow to only moderately deep
over chalky shale, have outcrops of sandstone and chalky
shale, and are highly susceptible to erosion in areas where
their slope is more than 6 percent. They are productive if
well managed and used as grassland. Capability unit VIe-
2, dryland ; not placed in an irrigated capability unit or a
windbreak group. Kipson soil in Breaks range site, and
Wakeen soil in Limy Upland range site.

Ness Series

The Ness series consists of deep, poorly drained soils on
floors of enclosed depressions. These depressions range
from a few inches to about 10 feet below the surrounding
soils. Thefy are typically in upland flats and in the outer
fringes of broad valley floors. The slope gradient is gen-
erally less than 1 percent. These soils formed in clayey
alluvium or loess.

In a representative profile the upper 81 inches is very
firm, gray clay. The underlying material, to a depth of 60
ilnches, is light brownish-gray, firm, calcareous silty clay

oam.

Ness soils have high available water capacity, high fer-
tility, and very slow permeability.

Representative profile of Ness clay, 2,560 feet north and
130 feet west of the southeast corner sec. 15, T. 22 S., R.
24 'W.,in native range:

A11—0 to 18 inches, gray (10YR 5/1) light clay, very dark gray
(10YR 3/1) when moist; fine granular structure in
the upper 2 inches parting to moderate, very fine,
blocky structure below; very hard when dry, very
firm when moist; noncalcareous; mildly alkaline;
gradual, wavy boundary.

A12—18 to 31 inches, gray (10YR 5/1) clay, very dark gray
(10YR 3/1) when moist; moderate, fine, blocky struc-
ture; some irregular peds having two long axes not
parallel to the surface; very hard when dry, very
firm when moist; few slickensides on faces of larger
peds; noncalcareous ; mildly alkaline; gradual, smooth
boundary.

C—31 to 60 inches, light brownish-gray (10YR 6/2) silty clay
loam that becomes less clayey with increasing depth,
grayish brown (10YR 5/2) when moist; massive;
slightly hard when dry, firm when moist; few small
lime concretions; calcareous; moderately alkaline.

The depth to lime ranges from 24 to 48 inches. The A horizon
ranges from silty clay to clay in texture, from gray to very
dark gray in color, and from 24 to 48 inches in thickness.
The C horizon has a hue of 7.5YR or 10YR and ranges from
silt loam to light silty clay.

Ness soils are near Detroit, Harney, Hord, Ost, Richfield,
Roxbury, and Spearville soils. They have a thicker, more clayey
A horizon than those soils, and they are more poorly drained.

Ness clay (0 to 1 percent slopes) (Ne).—This soil occu-
pies depressions that range in size from less than 5 acres
to more than 50 acres.

This soil is generally farmed along with the adjoining
soils. It is not well suited to crops or grasses because it 1s
ponded and poorly drained. Often it is too wet for plant-
ing. Frequently crops are drowned out. The frequency
and amount of ponding vary, depending on the extent of
the drainage area. Soil blowing 1s a hazard if this soil is
dry and bare. Bare areas are common. The principal vege-
tation in uncultivated areas is ragweed, smartweed, and a
sparse stand of western wheatgrass. Capability unit
VIw-1, dryland; no irrigated capability unit, no range
site, no windbreak group.

Ost Series

The Ost series consists of deep, well-drained soils of the
uplands. These soils have slopes up to 1 percent. They
formed in calcareous plains outwash, modified in the up-
per part by loess.

In a representative profile the surface layer is about 10
inches thick. The upper 7 inches is dark grayish-brown silt
loam, and the lower 8 inches is dark grayish-brown light
silty clay loam. The subsoil is about 18 inches thick. The
upper 6 inches is dark grayish-brown, firm clay loam, and
the lower 7 inches is pale-brown, firm clay loam that is
stron%ly calcareous and contains lime concretions. The
underlying material, to a depth of 60 inches, is very pale
brown, calcareous clay loam.

Ost soils have high available water capacity, high fer-
tility, and moderately slow permeability.

Representative profile of Ost silt loam, 0 to 1 percent
slopes, 2,460 feet east and 100 feet north of the southwest
corner sec. 25, T. 23 S., R. 25 W., in 4 cultivated field:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam,

very dark brown (10YR 2/2) when moist; weak, fine,
granular structure; slightly hard when dry, friable



16 SOIL SURVEY

when moist; noncalcareous; neutral; abrupt, smooth
boundary.

A3—T7 to 10 inches, dark grayish-brown (10YR 4/2) light silty
clay loam, very dark grayish brown (10YR 3/2) when
moist ; moderate, medium, granular structure ; slightly
hard when dry, friable when moist; noncalcareous;
neutral ; gradual, smooth boundary.

B2t—10 to 16 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, subangular blocky struc-
ture; hard when dry, firm when moist ; noncalcareous;
mildly alkaline; gradual, smooth boundary.

B3ca—16 to 23 inches, pale-brown (10YR 6/3) clay loam,
brown (10YR 5/3) when moist; moderate, medium,
subangular blocky structure; hard when dry, firm
when moist; lime concretions; strongly calcareous;
moderately alkaline; gradual, smooth boundary.

Cca—23 to 60 inches, very pale brown (10YR 7/3) clay loam,
pale brown (10YR 6/3) when moist; massive; hard
when dry, firm when moist; strongly calcareous;
moderately alkaline.

The thickness of the solum ranges from 18 to 30 inches.
The depth to lime ranges from 12 to 20 inches. The A horizon
ranges from 6 to 12 inches in thickness and from grayish
brown to dark grayish brown in color. Colors of grayish brown
or darker extend to a depth of 8 to 16 inches. The clay con-
tent of the B2t horizon ranges from 27 to 35 percent. The an-
nual temperature range of the Ost soils in Hodgeman County
is lower than the range defined for the series, but this difference
does not significantly alter the use or hehavior of these soils.

Ost soils are near Harney, Ness, Penden, and Spearville soils.
They are less clayey in the B horizon than Spearville and
Harney soils. They are not so deeply leached of lime as Harney
soils. In contrast with Penden soils, they have a B horizon
and are more deeply leached of lime They are less clayey
throughout the profile than Ness soils, and they are better
drained.

Ost silt loam, 0 to 1 percent slopes (Om).—This soil
occupies the tableland above breaks,

Included in mapping were small areas of Harney and
Penden soils. Small areas, less than 5 acres in size, of limy
spots are indicated by spot symbols on the soil map.

This Ost soil is well suited to wheat and sorghum. In-
adequate rainfall is the main limitation. Conserving mois-
ture and controlling soil blowing are the major concerns
in managément. Unless protected, the surface of this soil
tends to seal when wet and to form a crust when dry. Capa-
bility unit ITe-1, dryland; capability unit I-1, irrigated;
Loamy Upland range site; Deep Loamy Upland wind-
break group.

Otero Series

The Otero series consists of well-drained and somewhat
excessively drained soils that are moderately deep over
sand and gravel. These soils formed in calcareous sand
outwash. They occupy sides of drainageways. Slopes are
6 to 12 percent.

In a representative profile the surface layer is about 4
inches of grayish-brown gravelly sandy loam. Pebbles
one-fourth inch to 1 inch in diameter are on the surface.
The next layer is about 21 inches of friable gravelly sandy
loam that contains lime concretions. The upper 12 inches
is light brownish gray, and the lower 9 inches is pale
brown. The underlying material is about 5 inches of pale-
brown loamy sand and lime concretions over 12 inches of
very pale brown sand. It is underlain, to a_depth of 60
inches, by very pale brown sand and gravel.

Otero soils have low available water capacity, medium
to low fertility, and moderately rapid permeahility.

Representative profile of Otero gravelly sandy loam, in
an area of Otero gravelly complex, 1,840 feet east and 30
feet north of the southwest corner sec. 84, T. 22 S., R. 26
W.,1in native vegetation:

Al1—0 to 4 inches, grayish-brown (10YR 5/2) gravelly sandy
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, fine, granular structure; slightly
hard when dry, friable when moist; many pebbles
one-fourth inch in diameter on surface, and a few
one-half to 1 inch in diameter; calcareous; mildly
alkaline; gradual, smooth boundary.

ACleca—4 to 16 inches, light brownish-gray (10YR 6/2)
gravelly sandy loam, dark grayish brown (10YR 4/2)
when moist; moderate, medium, granular structure;
slightly hard when dry, friable when moist; few lime
concretions ; calcareous; moderately alkaline ; gradunal,
smooth boundary.

AC2a—16 to 25 inches, pale-brown (10YR 6/3) gravelly sandy
loam, brown (10YR 5/3) when moist; moderate, me-
dium, granular structure; slightly hard when dry,
friable when moist; many worm casts; few lime con-
cretions; caleareous; moderately alkaline; gradual,
smooth boundary.

Clca—25 to 30 inches, pale-brown (10YR 6/3) loamy sand,
brown (10YR 5/3) when moist; single grain; loose;
few lime concretions; calcareous; moderately alka-
line; gradual, smooth boundary.

C2—30 to 42 inches, very pale brown (10YR 7/3) sand, brown
(10YR 5/3) when moist; single grain; loose; cal-
careous; moderately alkaline; gradual, smooth
boundary.

C3—42 to 60 inches, very pale brown (10YR 7/3) sand and
gravel, brown (10YR 5/3) when moist; single grain;
loose; calcareous; moderately alkaline.

The A horizon ranges from gravelly loam to gravelly sandy
loam in texture. The gravelly sandy loam is more than 20 inches
thick over the coarser textured material. Colors of grayish
brown or darker extend to a depth of no more than 6 inches.
The amount of sand and gravel in the profile varies.

Otero soils are near Kim and Penden soils. They are more
sandy throughout the profile than those soils.

Otero gravelly complex (6 to 12 percent slopes) (Ox).—
This mapping unit is about 40 percent Otero gravelly soil,
40 percent gravelly, calcareous clay loams that overlie sand
at varying depths, and 10 percent noncalcareous, sandy
soils. These soils occupy sides of upland drainageways. The
gravelly and sandy soils vary in texture, depth to sand
and gravel, and amount of gravel on the surface.

Included in mapping were small areas of Penden soils
and of sandy soils on narrow bottoms of drainageways.

These Otero soils are not suitable for cultivation be-
cause they are highly susceptible to erosion. Also, they are
too gravelly. If well managed, they are well suited to use
as grassland. There are numerous sand and gravel pits in
areas of these soils. Capability unit VIe-3, dryland; no
irrigated capability unit, no windbreak group; Gravelly
Hills range site.

Penden Series

The Penden series consists of deep, well-drained cal-
careous soils of the uplands. These soils have slopes up to
12 percent. They formed in calcareous clay loam outwash,
modified in the upper part by loess.

In a representative profile the surface layer is about 16
inches thick. The upper 7 inches is dark grayish-brown
silty clay loam, and the lower 9 inches is grayish-brown
silty clay loam. The next layer, about 12 inches thick, is
brown, friable clay loam that contains a few lime con-
cretions. The underlying material, to a depth of 60 inches,
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is light-brown to very pale brown clay loam. The lower 22
inches contains many lime concretions.
Penden soils have high available water capacity, high
fertility, and moderate and moderately slow permeability.
Representative profile of Penden silty clay loam, 3 to 6
percent slopes, 660 feet west and 350 feet north of the
southeast corner sec. 2, T. 23 S., R. 22 W., in native range:

A11--0 to 7 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, fine, granular structure; slightly
hard when dry, friable when moist; noncaleareous in
upper 2 inches; mildly alkaline; gradual, smooth
boundary.

A12—-7 to 16 inches, grayish-brown (10YR 5/2) silty clay loam,

dark brown (10YR 3/3) when moist; moderate, fine

to medium, granular structure; slightly hard when
dry, friable when moist; calcareous; moderately alka-
line; gradual, smooth boundary.

to 28 inches, brown (10YR 5/3) clay loam, dark

brown (10YR 4/3) when moist; moderate, coarse,

granular structure; slightly hard when dry, friable
when moist; few lime concretions; calcareous; mod-
erately alkaline; gradual, smooth boundary.

€128 to 38 inches, light-brown (7.5YR 6/4) clay loam, brown
(7.5 YR 5/4) when moist ; massive ; slightly hard when
dry, friable when moist ; calcarcous; moderately alka-
line ; gradual, smooth boundary.

C2en-—38 to 51 inches, very pale brown (10YR 7/3) clay loam,
light yellowish brown (10YR 6/4) when moist; mas-
sive; slightly hard when dry, friable when moist ; many
lime coneretions; calcareous; moderately alkaline;
gradual, smooth boundary.

C3ea—51 to 60 inchew, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR 5/4) when moist; massive; slightly
hard when dry, friable when moist; many lime con-
cretions; caleareous; moderately alkaline,

AC—186

Colors of grayish brown or darker extend to a depth of 7 to
20 inches. In most places the A horizon is silty clay loam, but
in some it is silt loam or clay loam. It ranges from 7 to 20
inches in thickness. In most places it is ealearcous throughout,
but in some places it is nonealeareous in the upper 6 inches.
The hue of the C horizon is 10YR or 7.5YR.

Penden soils are near Campus, Coly, Kim, Ost, Otero, Uly,
and Wakeen soils. They are deeper than Wakeen and Campus
goils. They lack the strong zone of lime accumulation that is
typical of Campus soils. They are more sandy and less silty in
all horizons below the A horizon than Coly, Uly, and Wakeen
soils. They have a thicker A horizon than Coly and Kim soils
and are dark colored to a greater depth. In contrast with Ost
and Uly solls, they do not have a B horizon, They are not so
deeply leached of lime as Ost soils. They are less sandy
throughout the profile than Otero soils.

Penden silty clay loam, 0 to 1 percent slopes (Pd).—
This soil occupies the tableland just above breaks. The
surface layer is about 18 inches thick, but otherwise the
profile is similar to that described as representative for
the Penden series.

Included in mapping were small areas of Campus, Ost,
and Harney soils. Small areas, less than 5 acres in size, of
rock outcrops are indicated by spot symbols on the soil
map.

This Penden soil is well suited to wheat and sorghum.
Inadequate rainfall is the main limitation. Conserving
moisture and controlling soil blowing are major concerns
in management, Unless protected, the surface of this soil
tends to seal when wet and to form a crust when dry.
Capability unit ITc-1, dryland; capability unit I-1, irri-
gated; Limy Upland range site; Deep Loamy Upland
windbreak group.

Penden silty clay loam, 1 to 3 percent slopes (Pe).—
The surface layer of this soil is about 17 inches thick,

but otherwise the profile is similar to that described as
representative for the Penden series. Slopes are slightly
convex. )

Included in mapping were small areas of Harney, Kim,
Uly, and Wakeen soils. Small areas, less than 5 acres
size, of rock outcrops are indicated by spot symbols on
the soil map.

This Penden soil is well suited to wheat and sorghum.
Controlling water erosion and soil blowing is the major
concern in management. Unless protected, the surface of
this soil tends to seal when wet and to form a crust when
dry. Capability unit ITe-2, dryland ; capability unit ITe-1,
irrigated ; Limy Upland range site; Deep Loamy Upland
windbreak group.

Penden silty clay loam, 3 to 6 percent slopes (Pf).—
This soil is mainly on sides of drainageways. It has the
profile (fig. 9) described as representative for the Penden
series. Slopes are slightly convex. .

Included in mapping were small areas of Campus, Kim,
Roxbury, Uly, and Wakeen soils. Small areas, less than
5 acres in size, of rock outcrops are indicated by spot
symbols on the soil map.

Wheat and sorghum are the main crops. Controlling
water erosion n:nc’TT soil blowing are the major concerns
in management. Unless protected, the surface of this soil
tends to seal when wet and to form a crust when dry. Capa-
bility unit ITTe—4, dryland; no irrigated capability unit;
Limy Upland range site; Deep Loamy Upland wind-
break group.

Penden complex (0 to 12 percent slopes) (Pn).—This
mapping unit is about 70 percent Penden soils and 20 per-
cent grayish-brown, loamy soils that form in alluvium.
Penden soils are on sides of drainageways and have slopes
of 6 to 12 percent. Their surface layer is about 12 inches

Figure 9.—Profile of Penden silty clay loam, 3 to 6 percent slopes,
showing granular structure. Lime concretions are at a depth of
about 16 inches.
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thick, but otherwise their profile is similar to that de-
scribed as representative for the Penden series. The loamy
soils are on floors of drainageways and have slopes up to
2 percent.

Included in mapping were small areas of Bridgeport,
Coly, Campus, Kim, Roxbury, Uly, and Wakeen soils.
Small areas of rock outcrops, less than 5 acres in size, are
indicated by spot symbols on the soil map.

The soils of this mapping unit are not suitable for
cultivation. On the sides of drainageways, they are highly
susceptible to erosion. On the floors of drainageways, they
are subject to frequent flooding. If kept in grasses, these
soils are productive. Capability unit VIe-1, dryland; no
irrigated capability unit; Limy Upland range site; Deep
Loamy Upland windbreak group.

Penden-Campus clay loams, 1 to 4 percent slopes
{Pul.—This mapping unit is about 60 percent Penden soils
and 30 percent Campus soils. These soils are on erosional
uplands. Slopes are slightly convex. Except for texture
of the surface layer, both soils have profiles similar to
those described for their respective series. The surface
layer of the Penden soil is about 17 inches thick.

Included in mapping were small areas of Harney and
Kim soils.

The soils of this mapping unit are suited to wheat and
sorghum. Controlling water erosion and soil blowing is
the major concern in management. Unless protected, the
surface of these soils tends to seal when wet and to form
a crust when dry. Capability unit ITTe-2, dryland; no
irrigated capability unit; Llmy Upland range site; Mod-
erately Deep Loamy Upland windbreak group.

Richfield Series

The Richfield series consists of deep, well-drained soils
on uplands. These soils have slopes up to 5 percent. They
formed in loess.

In a representative profile the surface layer is dark
grayish-brown silt loam about 7 inches thick. The subsoil
is about 14 inches thick. The upper 8 inches is dark gray-
ish-brown, firm silty clay loam, and the lower 6 inches is
light brownish-gray, firm, calcareous silty clay loam that
contains a few lime concretions. The underlying material,
to a depth of 60 inches, is pale-brown, is calcareous, and
contains lime concretions. The upper part is light silty
clay loam, and the lower part is silt loam.

Richfield soils have high available water capacity, high
fertility, and moderately slow permeability.

Representative profile of Richfield silt loam, 1 to 3 per-
cent slopes, 1,980 feet north and 930 feet east of the south-
west corner sec. 16, T. 24 S, R. 26 W., in native range:

A1—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark grayish brown (10YR 8/2) when moist;
weak, fine, granular structure; slightly hard when
dry, friable when moist ; noncalcareous; mildly alka-
line ; gradual, smooth boundary.

B2t—T7 to 15 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, fine and medium, subangular blocky
structure; hard when dry, firm when moist; nonecal-
careous; mildly alkaline; gradual, smooth boundary.

B3ca—15 to 21 inches, light brownish-gray (10YR 6/2) silty
clay loam, brown (10YR 5/3) when moist; weak, fine,
subangular blocky structure; hard when dry, firm
when moist; few lime concretions; calcareous; mod-
erately alkaline; gradual, smooth boundary.

Clca—21 to 33 inches, pale-brown (10YR 6/3) light silty clay
loam, brown (10YR §5/3) when moist; massive; hard
when dry, firm when moist; few small lime concre-
tions; calcareous; moderately alkaline; gradual,
smooth boundary.

C2—33 to 60 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) when moist; massive; soft when dry,
very friable when moist; few small lime concretions
in upper part; caleareous; moderately alkaline.

The thickness of the solum ranges from 16 to 25 inches. The
depth to lime averages about 15 inches, but ranges from 10 to
18 inches. The A horizon ranges from 5 to 8 inches in thick-
ness and from silt loam to light silty clay loam in texture.
Colors of grayish brown or darker extend to a depth of 10 to
20 inches. The clay content of the B2t horizon ranges from 35 to
42 percent.

Richfield soils are near Harney, Ness, Spearville, and Uly
soils. They are less clayey in the B horizon than Spearville
soils. They lack the blocky structure in the B horizon that is
typical of Spearville soils. They are not so deeply leached of
lime as the Harney soils. They are more clayey in the B hori-
zon than Uly soils. They are thinner and less clayey in the A
horizon than Ness soils, and they are better drained.

Richfield silt loam, 0 to 1 percent slopes (Rm).—This
soil occupies the tableland. The surface layer is about 8
inches thick, and the depth to lime is about 16 inches, but
otherwise the profile is similar to that described as repre-
sentative for the Richfield series. Slopes are slightly con-
cave to convex.

Included in mapping were small areas of Harney and
Spearville soils. Small areas, less than 5 acres in size, of
limy spots and clay spots are indicated by spot symbols
on the soil map.

This Richfield soil is well suited to wheat and sorghum.
Inadequate rainfall is the main limitation. Conserving
moisture and controlling soil blowing are major concerns
in management. Water erosion is a hazard on long slopes.
Unless protected, the surface of this soil tends to seal when
wet and to form a crust when dry. Capability unit ITe-1,
dryland; capability unit I-1, irrigated; Loamy Upland
range site; Deep Loamy Upland windbreak group.

Richfield silt loam, 1 to 3 percent slopes (Rn).—This
soil has the profile described as representative for the Rich-
field series. Slopes are slightly concave to convex.

Included in mapping were small areas of Harney and
Uly soils. Small areas, less than 5 acres in size, of limy
spots and rock outcrops are indicated by spot symbols on
the soil map.

This Richfield soil is well suited to wheat and sorghum.
Controlling water erosion and soil blowing is the major
concern in management. Unless protected, the surface of
this soil tends to seal when wet and to form a crust when
dry. Capability unit ITe-1, dryland; capability unit 1Te-1,
irrigated ; Loamy Upland range site ; Deep Loamy Upland
windbreak group.

Richfield silty clay loam, 2 to 5 percent slopes, eroded
(Ro).—Erosion has removed most or all of the original sur-
face layer from this soil. The present surface Iayer is a
mixture of the original material and part of the subsoil.
The surface layer is about 5 inches thick, and the depth
to lime is about 9 inches, but otherwise the profile is similar
to that described as representative for the Richfield series.
Slopes are convex. This soil has a thinner surface layer
and is shallower over lime than is appropriate to the range
defined for the Richfield series. These differences, how-
e}x;er, di) not significantly alter the use or the behavior of
the soil.
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Included in mapping were small areas of Uly soils.
Small areas, less than 5 acres in size, of rock outcrops and
limy spots are indicated by spot symbols on the soil map.

This Richfield soil is suited to wheat and sorghum. Con-
trolling further water erosion and soil blowing is the major
concern in management. Unless protected, the surface of
this soil tends to seal when wet and to form a crust when
dry. Capability unit ITIe-5, dryland; no irrigated capabil-
ity unit; Loamy Upland range site; Deep Loamy Upland
windbreak group.

Rough Broken Land

Rough broken land (10 to 40 percent slopes) (Rr) is 25
to 60 percent barren outcrops of chalky shale, limestone,
and noncalcareous sandstone and shale; 30 to 65 percent
soil that is calcareous, loamy, shallow and very shallow
over bedrock; and about 10 percent small areas of Penden
and Wakeen soils. Areas of this land are mainly along
drainageways on broken uplands. Slopes are generally
more than 25 percent.

Because of the slope, the shallow and very shallow soil,
and the many rock outcrops, Rough broken land is not
suitable for cultivation. If well managed, it can be used
for grazing. Capability unit VIIs-1, dryland; no irrigated
capability unit, no windbreak group; Breaks range site.

Roxbury Series

The Roxbury series consists of deep, well drained to
moderately well drained soils on low stream terraces, nar-
row bottom lands, and foot slopes below outcrops of
caliche and chalky shale. The slopes gradient is up to 5
percent. On foot slopes the gradient is mainly more than
2 percent. These soils formed in calcareous alluvium.

In a representative profile the surface layer, about 22
inches thick, is dark grayish-brown silt loam. The lower 14
inches is calcareous. The subsoil, about 20 inches thick, is
grayish-brown, friable, calcareous light silty clay loam.
The underlying material, to a depth of 60 inches, is light
brownish-gray, calcareous clay loam.

Roxbury soils have high available water capacity, high
fertility, and moderate permeability.

Representative profile of Roxbury silt loam, 325 feet
north and 125 feet west of the southeast corner sec. 34, T.
22 S.,R. 22 W., in native range:

A11—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; moderate,
medium, granular structure; slightly hard when dry,
friable when moist; noncalcareous, neutral; gradual,
smooth boundary.

A12—S8 to 22 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; moderate,
medium, granular structure; slightly hard when dry,
friable when moist; calcareous; mildly alkaline;
gradual, smooth boundary.

B2—22 to 42 inches, grayish-brown (10YR 5/2) light silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, granular structure;
slightly hard when dry, friable when moist; worm
casts; calcareous; mildly alkaline; gradual, smooth
boundary.

C—42 to 60 inches, light brownish-gray (10YR 6/2) clay loam,
dark grayish brown (10YR 4/2) when moist; moder-
ate, medium, granular structure; slightly hard when
dry, friable when moist ; few films of lime ; calcareous;
moderately alkaline.

The thickness of the solum ranges from 25 to 45 inches. The
depth to lime is less than 12 inches. The texture of the A and
B horizons ranges from silt loam to light silty clay loam.
Colors of grayish brown or darker extend to a depth of more
than 20 inches.

Roxbury soils are near Bridgeport, Hord, Detroit, and Ness
soils, In contrast with Bridgeport soils, they have a B horizon
and are dark colored to a greater depth. They are not so deeply
leached of lime as Hord and Detroit soils. They are less clayey
in the B horizon than Detroit soils. They are thinner and less
clayey in the A horizon than Ness soils, and they are better
drained.

Roxbury silt loam (0 to 1 percent slopes) (Rx).—This
soil has the profile described as representative for the
Roxbury series. It occupies low terraces about 15 to 25
feet higher than the streambed.

Included in mapping were small areas of Bridgeport,
Detroit, and Hord soils. Small areas, less than 5 acres in
size, of clay spots are indicated by spot symbols on the soil
map.

Wheat and sorghum are the principal crops. Alfalfa is
also grown (fig. 10). Inadequate rainfall is the main lim-
itation. Conserving moisture and controlling soil blowing
are major concerns in management. In some places this
soil receives runoff from adjacent areas. Capability unit
ITc-2, dryland ; capability unit I-1, irrigated ; Loamy Ter-
race range site; Deep Loamy Lowland windbreak group.

Roxbury and Bridgeport soils, channeled (0 to 2
percent slopes) (Ry).—This mapping unit is about 45 per-
cent Roxbury soils, 35 percent Bridgeport soils, and 10 per-
cent stream channels. These soils occupy flood plains that
are cut by narrow, meandering channels of local intermit-
tent streams. Areas are more than 150 feet wide and are
generally bordered by soils that have slopes of more than
6 percent. In areas where both soils are represented, the
Bridgeport soil occupies a slightly lower position next to
the stream channel. Some areas are entirely Roxbury soils,
and some entirely Bridgeport soils.

Roxbury and Bridgeport soils are similar to those de-
scribed as representative for their respective series, except
that they are more distinctly stratified and their surface
layer is silt loam or silty clay loam.

Included in mapping were small areas of sandy soils that
generally are associated with the Otero gravelly complex.

These soils are suited to wheat and sorghum. They are
well suited to native grasses. In places, they are inacces-
sible because of uncrossable stream channels or nonarable
adjacent slopes. Frequent flooding is the major hazard.
Soil blowing is a hazard if the soils are left bare. Capabil-
ity unit ITIw-1, dryland; no irrigated capability unit;
Loamy Lowland range site; Deep ioamy Lowland wind-
break group.

Roxbury silty clay loam, 2 to 5 percent slopes (Rz).—
This soil has a somewhat thinner surface layer and a tex-
ture of silty clay loam, but otherwise its profile is similar
to that described as representative for the Roxbury series.
It is generally on foot slopes below outcrops of caliche and
chalky shale.

Included in mapping were small areas of Kim and Pen-
den soils, and soils underlain by calcareous sandstone and
clay shale at a depth of about 40 inches. Small areas of
rock outcrops, less than 5 acres in size, are indicated by
spot symbols on the soil map.

This Roxbury soil is well suited to wheat and sorghum,
except in limy areas. Sorghum is highly susceptible to
chlorosis in the high lime spots. Controlling water erosion
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Figure 10.—Alfalfa in a floodway on Roxbury silt loam. Water from the adjacent upland is spread out to help irrigate this area,

and soil blowing is the major concern in management.
Unless protected, the surface of this soil tends to seal when
wet and to form a crust when dry. Capability unit ITe-2,
dryland ; capability unit ITe-1, irrigated; Loamy Upland
range site; Deep Loamy Upland windbreak group.

Spearville Series

The Spearville series consists of deep, well drained and
moderately well drained soils on uplands. Slopes are domi-
nantly less than 1 percent but range to 3 percent. These
soils formed in loess.

In a representative profile the surface layer is 7 inches
of grayish-brown silty clay loam. The subsoil is about 18
inches thick. The upper 11 inches is grayish-brown, very
firm silty clay, and the lower 7 inches is light brownish-
gray, firm, calcareous heavy silty clay loam that contains a
few lime concretions. The underlying material, to a depth
of 60 inches, is pale-brown heavy silt loam and contains a
few lime concretions.

Spearville soils have high available water capacity, high
fertility, and slow permeability.

Representative profile of Spearville silty clay loam, 0
to 1 percent slopes, 290 feet cast and 800 feet north of the
southwest corner of see. 13, T. 23 S., R. 26 W, in a culti-
vated field:

Ap—0 to 7 inches, grayish-brown (10YR 5/2) silty clay loam,
very dark grayish brown (10YR 3/2) when moist;
weals, fine, granular structure; slightly hard when dry,
friable when moist; nonecaleareous; neutral; abrupt,
smooth boundary

B2t—7 to 18 inches, grayish-brown (10¥R 5/2) silty <lay, very
dark grayish brown (10YR 3/2) when moist; mod-
erate, fine and medium, blocky structure; very hard
when dry, very firm when moist; noncalcareous;
mildly alkaline; gradual, smooth boundary.

B3ca—18 to 25 inches, light brownish-gray (10YR 6/2) heavy
silty clay loam, dark grayish brown (10YR 4/2) when
moist; moderate, fine, subangular blocky structure
grading to massive; hard when dry, firm when moist;
few lime concretions; calcareous; moderately alka-
line; gradual, smooth boundary,

C—25 to 6O inches, pale-brown (10YR 6/3) heavy silt loam,
becoming slightly less clayey with increasing depth,
brown (10YR 5/3) when moist; massive; slightly
hard when dry, friable when moist; few small lime
concretions ; caleareous; moderately alkaline,
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The thickness of the solum ranges from 20 to about 40 inches.
The depth to lime averages about 18 inches but ranges from
15 to 22 inches. The A horizon ranges from 5 to 10 inches in
thickness. Colors of grayish brown or darker extend to a depth
of 10 to 20 inches.

Spearville soils are near Harney, Ness, Ost, and Richfield
soils, They differ from Ost and Richfield soils in having a more
clayey B horizon. They have a thinner transition between the
Ap horizon and the B2t horizon than Harney soils. They have
a thinner, less clayey A horizon than Ness soils, and they are
better drained.

Spearville silty clay loam, 0 to 1 percent slopes
(Sp).—This soil has the profile deseribed as representative
for the Spearville series. It occupies the tableland. Slopes
areslightly concave or convex.

Included in mapping were small areas of Harney and
Richfield soils. Small areas, less than 5 acres in size, of
limy spots and clay spots are indicated by spot symbols
on the soil map.

This Spearville soil is well suited to wheat and sorghum
if the moisture reserve is high. It is better suited to wheat
than to sorghum because the clayey subsoil is likely to be
hard and dry in summer, when sorghum needs the most
water. Conserving moisture, controlling soil blowing, pre-
serving structure, and keeping the surface layer in good
tilth are concerns in management. Unless protected, the
surface of this soil tends to seal when wet and to form a
crust when dry. Capability unit ITs-1, dryland ; capability
unit ITs-1, irrigated ; Clay Upland range site ; Deep Loamy
Upland with Clayey Subsoil windbreak group.

Spearville complex, 1 to 3 percent slopes, eroded
(Sr}.—This mapping unit is about 70 percent moderately
eroded Spearville soils, 20 percent slightly eroded Spear-
ville soils, and 10 percent eroded, calcareous clay loams.
Slopes are convex.

The moderately eroded Spearville soil has a surface
layer of heavy silty clay loam or light silty clay and is
shallower over lime than is appropriate to the range de-
fined for the Spearville series. These differences, however,
do not significantly alter the use or behavior of the soils.
Erosion has removed most or all of the original surface
layer from this soil. The present surface layer is a mixture
of the original material and part of the subsoil. The
slightly eroded Spearville soil has a profile similar to the
profile described as representative for the Spearville series.
The eroded, calcareous clay loams have a surface layer
about 10 inches thick that contains lime concretions. The
underlying material is pale-brown silty clay loam that
becomes slightly less clayey with increasing depth.

These somewhat droughty soils are better suited to
wheat than to sorghum. Controlling soil blowing and water
erosion is the major concern in management. Unless pro-
tected, the surface of these soils tends to seal when wet
and to form a crust when dry. Capability unit IITe-3, dry-
land; no irrigated capability unit; Clay Upland range
site; Deep Loamy Upland with Clayey Subsoil windbreak

group.

Uly Series

The Uly series consists of deep, well-drained soils on
uplands. These soils have slopes of 1 to 6 percent. They
formed in loess.

In a representative profile the surface layer is 8 inches
of grayish-brown heavy silt loam. The upper 5 inches is

noncalcareous. The subsoil is 9 inches of grayish-brown,
friable, calcareous light silty clay loam. The underlying
material, to a depth of 60 inches, is 4 inches of pale-brown,
calcareous light silty clay loam over very pale brown, cal-
careous heavy silt loam,

Uly soils have high available water capacity, high fer-
tility, and moderate permeability.

Representative profile of Uly silt loam, 3 to 6 percent
slopes, 1,460 feet east and 2,700 feet south of the northwest
corner sec. 28, T. 21 S., R. 25 W, in native range:

A1—0 to 8 inches, grayish-brown (10YR 5/2) heavy silt loam,

very dark grayish brown (10YR 3/2) when moist;
moderate, medium, granular structure; slightly hard

when dry, friable -when moist; upper 5 inches
noncalcareous; mildly alkaline; gradual, smooth
boundary.

B2—S8 to 17 inches, grayish-brown (10YR 5/2) light silty clay
loam, dark grayish brown (10YR 4/2) when moist;
moderate, medium, granular structure; slightly hard
when dry, friable when moist; calecareous; moderately
alkaline; gradual, smooth boundary.

C1—17 to 21 inches, pale-brown (10YR 6/3) light silty clay
loam, brown (10YR 5/3) when moist; moderate,
medium, granular structure; slightly hard when dry,
friable when moist; worm casts; calcareous; moder-
ately alkaline; gradual, smooth boundary.

C2—21 to 60 inches, very pale brown (10YR 7/3) heavy silt
loam, brown (10YR 5/3) when moist; massive;
slightly hard when dry, friable when moist; cal-
careous ; moderately alkaline.

The depth to lime ranges from 0 to 15 inches. The A horizon
ranges from 6 to 12 inches in thickness. Colors of grayish brown
or darker extend to a depth of 8 to 15 inches. The loess mantle
is thin in some areas, and outwash material is below a depth
of 40 inches.

Uly soils are near Campus, Coly, Kim, Penden, Richfield, and
Walkeen soils. They are deeper than Campus and Wakeen soils.
They lack the strong zone of lime accumulation that is typical
of Campus soils. In contrast with Coly, Kim, and Penden soils,
they have a B horizon. They have a thicker A horizon than
Coly soils and are dark colored to a greater depth. They are
more Silty and less sandy in all horizons below the A horizon
than Kim and Penden soils. They differ from Richfield soils
in having a less clayey B horizon.

Uly silt loam, 1 to 3 percent slopes (Ub).—This soil
has a surface layer about 10 inches thick. Otherwise, its
profile is similar to that described as representative for the
Uly series. Slopes are slightly convex.

Included in mapping were small areas of Coly, Harney,
Richfield, and Penden soils. Small areas, less than 5 acres
in size, of rock outcrops are indicated by spot symbols on
the soil map.

This Uly soil is well suited to wheat and sorghum. Con-
trolling water erosion and soil blowing is the major con-
cern in management. Unless protected, the surface of this
soil tends to seal when wet and to form a crust when dry.
Capability unit ITe-2, dryland; capability unit ITe-1,
irrigated ; Loamy Upland range site ; Deep Loamy Upland
windbreak group.

Uly silt loam, 3 to 6 percent slopes {Uc}.—This soil has
the profile described as representative for the Uly series.
It is mainly on the sides of drainageways. Slopes are
slightly convex.

Included in mapping were small areas of Coly, Penden,
and Harney soils. Small areas, less than 5 acres in size,
of rock outcrops are indicated by spot symbols on the soil
map.

Wheat and sorghum are the main crops. Controlling
water erosion and soil blowing is the major concern in
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management. Unless protected, the surface of this soil
tends to seal when wet and to form a crust when dry.
Capability unit I1Te-4, dryland; no irrigated capability
unit; Loamy Upland range site; Deep Loamy Upland
windbreak group.

Uly-Coly silt loams, 3 to 6 percent slopes, eroded
(Um).—This mapping unit is about 60 percent Uly soil
and 30 percent Coly soil. These soils are mainly on the
sides of drainageways. Slopes are slightly convex. In much
of the acreage, erosion has removed most or all of the
original surface layer from these soils. The present surface
layer is a mixture of the original material and part of the
subsoil.

Uly and Coly soils are similar to those described as
representative for their respective series, except the surface
layer of the Uly soil is about 6 inches thick. The Coly soil
is lighter colored and more eroded than the Uly soil.

Included in mapping were small areas of Kim and
Penden soils.

All the acreage is cultivated, or has been cultivated.
Wheat and sorghum are the principal crops. Controlling
further water erosion and soil blowing is the major con-
cern in management. Unless protected, the surface of these
soils tends to seal when wet and to form a crust when dry.
Capability unit IVe-1, dryland; no irrigated capability
unit ; Limy Upland range site ; Deep Loamy Upland wind-
break group.

Wakeen Series

The Wakeen series consists of moderately deep, well-
drained, calcareous soils of the uplands. These soils have
slopes of 1 to 12 percent. They formed in chalky shale and
interbedded limestone, modified in the upper part by loess.

In a representative profile the surface layer is about
10 inches of dark grayish-brown heavy silt loam. The sub-
soil is 10 inches of grayish-brown, friable silty clay loam
that contains a few chalk fragments. The underlying
material is light-gray, firm clay loam and contains a few
fragments of limestone and chalk. At a depth of about 28
inches is very pale brown, unconsolidated, earthy, impure
chalky shale.

Wakeen soils have low available water capacity, medium
fertility, and moderate permeability.

Representative profile of Wakeen silt loam, 8 to 6 per-
cent slopes, 160 feet south and 1,700 feet west of the north-
east corner sec. 30, T. 21 S., R. 21 W, in native range:

A1—0 to 10 inches, dark grayish-brown (10YR 4/2) heavy silt
loam, very dark brown (10YR 2/2) when moist ; weak,
fine, granular structure; slightly hard when dry, fri-
able when moist; caleareous; moderately alkaline;
gradual, smooth boundary.
to 20 inches, grayish-brown (10YR 5/2) silty clay
loam, dark grayish brown (10YR 4/2) when moist;
moderate, medium, granular structure; slightly hard
when dry, friable when moist; many worm casts; few
chalk fragments; calcareous; moderately alkaline;
gradual, smooth boundary.

C1—20 to 28 Inches, light-gray (10YR 7/2) clay loam, brown
(10YR 5/3) when moist; weak, fine, granular strue-
ture; hard when dry, firm when moist; few limestone
and chalk fragments; calecareous; moderately alka-
line; gradual, smooth boundary.

(C2—28 inches, very pale brown (10YR 8/4) unconsolidated,
earthy, impure chalky shale.

The depth to chalky shale ranges from 20 to 40 inches. The
A horizon ranges from 7 to 12 inches in thickness and from

B2—10

silt loam to light silty clay loam in texture. Colors of grayish
brown or darker extend to a depth of 7 to 18 inches. In most
places, these soils are calcareous throughout the profile.

Wakeen soils are near Campus, Canlon, Kipson, Penden,
and Uly soils. They lack the strong zone of lime accumulation
that is typical of Campus soils. In contrast with Campus and
Canlon soils, they overlie chalky shale instead of semiconsoli-
dated caliche. They are deeper than Canlon and Kipson soils.
They are shallower than Penden and Uly soils.

Wakeen silt loam, 1 to 3 percent slopes (Wa).—The
surface layer of this soil is about 11 inches thick, but other-
wise the profile is similar to that described as representa-
tive for the Wakeen series. Slopes are slightly concave
to convex.

Included in mapping were small areas of Harney and
Penden soils. Small areas of rock outcrops, less than 5
acres in size, are indicated by spot symbols on the soil
map.

This Wakeen soil is suited to wheat and sorghum, except
in limy areas. Sorghum, especially, is susceptible to chlo-
rosis in areas that have a large amount of lime in the
root zone. Controlling water erosion and soil blowing is
the major concern in management. Unless protected, the
surface of this soil tends to seal when wet and to form
a crust when dry. Capability unit ITIe-2, dryland; no
irrigated capability unit; Limy Upland range site; Mod-
erately Deep Loamy Upland windbreak group.

Wakeen silt loam, 3 to 6 percent slopes {Wb).—This
soil has the profile described as representative for the
Wakeen series. Slopes are slightly concave to convex. In-
cluded in mapping were sma%l areas of Kipson, Penden,
and Uly soils. Small areas of rock outcrops, less than 5
acres in size, are indicated by spot symbols on the soil
map.

Wheat and sorghum are the main crops. Sorghum is
highly susceptible to chlorosis in high lime areas. Con-
trolling water erosion and soil blowing is the major con-
cern in management. Unless protected, the surface of this
soil tends to seal when wet and to form a crust when dry.
Capability unit IVe-1, dryland; no irrigated capability
unit; Limy Upland range site; Moderately Deep Loamy
Upland windbreak group.

Use and Management of the Soils

The soils of Hodgeman County are used for both dry-
land and irrigated crops. This section tells how the soils
can be managed for these purposes. It explains the capa-
bility classification used by the Soil Conservation Service,
describes management for each soil in the county by capa-
bility unit, and shows predicted yields for the principal
dryland crops grown on arable soils under high level
management. This section also suggests management in
t};lh?o use of the soils for range, windbreaks, and wildlife

abitat.

Capability Grouping

Capability grouping shows, in a general way, the suita-
bility of soils for most kinds of field crops. The groups are
made according to the limitations of the soils when used
for field crops, the risk of damage when they are used, and
the way they respond to treatment. The grouping does not
take into account major and generally expensive land-
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forming that would change slope, depth, or other char-
acteristics of the soils; does not take into consideration
Hossible but unlikely major reclamation projects; and

oes not apply to horticultural crops or other crops re-
quiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for range, for forest trees,
or for engineering.

In the capability system, all kinds of soil are grouped
at three levels: the capability class, the subclass, and the
unit. These levels are described in the following para-
graphs.

Caraprrrry Crassus, the broadest groups, are designated
by Roman numerals I through VIIL The numerals indi-
cate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use. The inadequate rainfall in Hodgeman
County restricts this class to irrigated soils.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

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

Class IV soils have very severe limitations that reduce
the choice of plants, require very careful man-
agement, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture or range, woodland,
or wildlife habitat. (No class V soils in Hodge-
man County.)

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife habitat.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict
their use largely to pasture or range, woodland,
or wildlife habitat.

Class VIIT soils and landforms have limitations that
preclude their use for commercial crop production
and restrict their umse to recreation, wildlife
habitat, or water supply, or to esthetic purposes.
(No class VIII soils in Hodgeman County.)

CaprABILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, e, w, s, or ¢,
to the class numeral, for example, ITe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water
in or on the soil interferes with plant growth or cultiva-
tion (in some soils the wetness 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 United States, shows that the chief
limitation is climate that istoo dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at the
most, only the subclasses indicated by 20, s, and ¢, because

the soils in class V are subject to little or no erosion,
though they have other limitations that restrict their use
largely to pasture or range, woodland, wildlife habitat,
or recreation.

Capapiry Unrrs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture 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 management of soils, Capability units are generally
designated by adding an Arabic numeral to the subclass
symﬁ], for example, ITe-1 or ITTe—4. Thus, in one sym-
bol, the Roman numeral designates the capability class, or
degree of limitation; the small letter indicates the sub-
class, or kind of limitation, as defined in the foregoing
paragraph; and the Arabic numeral specifically identifies
the capability unit within each subelass.

Management of Dryland Soils

The soils of Hodgeman County originally were covered
by native grasses. Grass roots penetrated the soil material
and contributed to the desirable granular structure that
formed. The grass cover also helped in holding the soil
material in place and in protecting the surface from strong
winds and beating rains. There was only geologic erosion,
and it occurred at a natural, gradual rate.

Cultivation reduced the amount of organic matter in the
soils, and their structure and tilth deteriorated. As a result
of poor tilth and management that left the surface un-
protected, the soils became susceptible to water erosion and
soil blowing.

Management is needed to restore organic matter, main-
tain fertility and tilth, and reduce the hazard of erosion.
Each soil should be suited to the crop grown and the in-
tended use.

Cropping and management that protect the soil surface
at all times are essential. Maintaining a growing crop or a
cover of crop residue increases permeability and improves
soil structure and tilth. Stubble mulching, limited grazing,
and minimum tillage help in maintaining a cover of crop
residue. Contour farming, terracing, stripcropping, or
grass waterways, or a combination of these practices, flelp
In conserving moisture and reducing the risk of erosion.

Low rainfall limits the choice of dryland crops. Winter
wheat and grain sorghum are the two principal crops
grown. Summer fallow is commonly used to store moisture
for crops grown the following season.

Management by capability unit

Use and management of the soils under dryland farming
are suggested, by capability unit, in the pages that follow.
The names of the soil series represented are mentioned in
the description of each unit, but this does not mean that
all the soils of a given series are in the unit. The capability
unit designation for each soil in the county can be found
in the “Guide to Mapping Units.”

CAPABILITY UNIT Ile-1, DRYLAND

This unit consists of deep, well-drained soils of the Har-
ney and Richfield series. These soils have slopes of 1 to 3
percent, They formed in loess. The surface layer is silt
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loam. Available water capacity and fertility are high.
Permeability is moderately slow.

These soils are suited to wheat and sorghum. They are
well suited to native grasses.

Controlling water erosion and soil blowing is the major
concern in management. UUnless protected, the surface of
these soils tends to seal when wet and to form a crust when
dry.

Managing crop residue, terracing (fig, 11), stripcrop-
ping, and farming on the contour help in controlling run-
off and erosion and in conserving moisture. Management
should also include the selection of suitable crops and the
use of a flexible cropping system. Grazing of crop residue
should be limited so that enough stubble 1s left to protect
the soils.

CAPABILITY UNIT Ile-2, DRYLAND

This unit consists of deep, well-drained soils of the
Penden, Roxbury, and Uly series, Penden and Uly soils
have slopes of 1 to 8 percent, and Roxbury soils slopes of
2 to 5 percent. These soils formed in loess, outwash, or al-
luvium. The surface layer is silt loam or silty clay loam.
Available water capacity and fertility are high, Permeabil-
ity is moderate or moderately slow.

These soils are suited to wheat and sorghum. They are
well suited to native grasses.

Controlling water erosion and soil blowing is the major
concern in management. Unless protected, the surface of
these soils tends to seal when wet and to form a crust when
dry.

Managing crop residue, terracing, stripcropping, and
farming on the contour help in controlling runoff and ero-
sion and in conserving moisture. Management should also
include the selection of suitable crops and the use of a
flexible cropping system. Grazing of crop residue should
be limited so that enough stubble is left to protect the soil.

CAPABILITY UNIT Ife-3, DRYLAND

Harney silty clay loam, 1 to 3 percent slopes, eroded, is
the only soil in this unit. It is a deep, well-drained soil that
formed in loess, The surface layer is silty clay loam. Ero-
sion has removed part or all of the original surface layer.
The present surface layer is a mixture of the original ma-
terial and material from the subsoil. Available water ca-
pacity and fertility are high. Permeability is moderately
slow.

Figure 11.—Newly constructed terrace on Richfield silt loam, 1 to 3 percent slopes.
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This soil is well suited to wheat, sorghum, and native
grasses.

Controlling further water erosion and soil blowing is
the major concern in management. Unless protected, the
surface of this soil tends to seal when wet and to form a
crust when dry.

Managing crop residue, terracing, stripcropping, and
farming on the contour help in controlling runoff and
erosion and in conserving moisture. Management should
also include the selection of suitable crops and the use of
a flexible cropping system. Grazing of crop residue should
be limited so that enough stubble is left to protect the soil.

CAPABILITY UNIT IIs-1, DRYLAND

Spearville silty clay loam, 0 to 1 percent slopes, is the
only soil in this unit. This is a deep, well drained or mod-
erately well drained soil that formed in loess. The surface
layer 1s silty clay loam. Available water capacity and fer-
tility are high. Permeability is slow.

Although the available water capacity is high, this soil
has a clayey subsoil that takes water slowly and releases it
slowly to plants. Conserving moisture and controlling wind
erosion are other concerns. Unless protected, the surface of
glis soil tends to seal when wet and to form a crust when
dry.

Management of crop residue improves water infiltration,
prevents crusting of the surface, helps control erosion, and
Improves tilth. Management should also include a flexible
cropping system and summmer fallow. Other effective
practices are terracing, contour farming, and stripcrop-
ping. Because of its clayey subsoil, this soil is better suited
to wheat than to sorghum. It is well suited to native grasses.

CAPABILITY UNIT IIc-1, DRYLAND

This unit consists of deep, well-drained soils of the
Harney, Ost, Penden, and Richfield series. Slopes are 1
percent or less, These soils formed in loess or outwash ma-
terial. The surface layer is silt loam or silty clay loam.
Available water capacity and fertility are high. Permea-
bility is moderate or moderately slov.

These soils are suited to wheat and sorghum. They are
well suited to native grasses.

Inadequate rainfall is the main limitation. Conserving
moisture and controlling soil blowing are concerns in man-
agement. Water erosion is a hazard on long slopes. Unless
protected, the surface of these soils tends to seal when wet
and to form a crust when dry.

Management of crop residue improves water infiltration,
prevents crusting, and helps control erosion. Good man-
agement also includes the selection of suitable crops and
the use of a flexible cropping system. Other effective prac-
tices that are especially needed on long slopes are terracing,
contour farming, and stripcropping.

CAPABILITY UNIT Ilc-2, DRYLAND

'This unit consists of deep, well drained and moderately
well drained soils of the Bridgeport, Detroit, Hord, and
Roxbury series. Slopes are 1 percent or less. These soils
formed in alluvium. The surface layer is silt loam or silty
clay loam. Available water capacity and fertility are high.
Permeability is moderate or slow.

These soils are suited to wheat, sorghum, alfalfa, and
native grasses. Wheat and sorghum are the main crops.
Grass seed is harvested in some places (fig. 12).

25

Inadequate rainfall is the main limitation. Conserving
moisture and controlling soil blowing are major concerns
in management. In places these soils receive runoff from
adjacent areas.

Striperopping and management of crop residue improve
the capacity of the soils to take in moisture and help to
control erosion. Contour farming and terracing are also
desirable if the site is suitable. Good management also in-
cludes the selection of suitable crops and the use of a
flexible cropping system.

CAPABILITY UNIT Ile-1, DRYLAND

Harney silt loam, 3 to 5 percent slopes, is the only soil
in this unit. It is a deep, well-drained soil that formed in
loess. The surface layer is silt loam. Available water capac-
iii,y and fertility are high. Permeability is moderately
slow.

The soil is well suited to wheat, sorghum, and native
grasses. Controlling water erosion and soil blowing is the
major concern in management. Unless protected, the sur-
face of this soil tends to seal when wet and to form a crust
when dry.

Managing crop residue, terracing, stripcropping, and
farming on the contour help in controlling runoff and
erosion and conserving moisture. Management should also
include the selection of suitable crops and the use of a
flexible cropping system. Grazing of crop residue should
be limited so that enough stubble is left to protect the soil.

CAPABILITY UNIT IIle-2, DRYLAND

This unit consists of soils of the Penden, Campus, and
Wakeen series. The slope gradient is 1 to 4 percent. These
are deep or moderately deep, well-drained soils that
formed in outwash, semiconsolidated caliche, or chalky
shale. The surface layer is silt loam or clay loam. Avail-
able water capacity is low, fertility is medium, and perme-
ability is moderate in the Campus and Wakeen soils. In
the Penden soils, available water capacity and fertility
are high and permeability is moderate or moderately slow.

These soils are suited to wheat and sorghum. They are
well suited to native grasses. Controlling water erosion
and soil blowing is the major concern in management.
Unless protected, the surface of these soils tends to seal
when wet and to form a crust when dry.

Managing crop residue, terracing, stripcropping, and
farming on the contour help in controlling runoff and
erosion and in conserving moisture. Good management also
includes the selection of suitable crops and the use of a
flexible cropping system. Grazing of crop residue should
be limited so that enough stubble is left to protect the soils.

CAPABILITY UNIT IIle-3, DRYLAND

Only Spearville complex, 1 to 3 percent slopes, eroded,
is in this unit. It is a deep, well drained or moderately well
drained soil that formed in loess. The surface layer is silty
clay loam or light silty clay. Erosion has removed most or
all of the original surface layer. The present surface layer
is a mixture of the original material and material from
the subsoil. Available water capacity and fertility are
high. Permeability is slow. )

Because the subsoil is clayey, this soil is better suited to
wheat than to sorghum. It 1s well.suited to native grasses.
Controlling water erosion and soil blowing is the major
concern in management. Unless protected, the surface of
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Figure 12.—Harvest of western wheatgrass on Detroit silty clay loam. Estimated yield of seed is 150 to 200 pounds per acre.

i(:lhis soil tends to seal when wet and to form a crust when
ry.

Managing crop residue, terracing, stripcropping, and
farming on the contour help to control erosion, improve
the capacity of this soil to take in moisture, and help to
prevent crusting of the surface. Good management should
also include a flexible cropping system and summer fallow.

Grazing of crop residue should be limited so that enough
stubble is left to protect the soil.

CAPABILITY UNIT IITe—4, DRYLAND
This unit consists of deep, well-drained soils of the Pen-
den and Uly series. These soils have slopes of 3 to 6 percent.
They formed in loess or ontwash. The surface layer is silt

loam or silty clay loam. Available water capacity and fer-
tility are high. Permeability is moderate or moderately
slow.

These soils are suited to wheat and sorghum. They are
well suited to native grasses. Controlling water erosion and
soil blowing is the major concern in management. Unless
protected, the surface of these soils tends to seal when wet
and to form a crust when dry.

Managing crop residue, terracing, stripcropping, and
farming on the contour help in controlling runoff and
erosion and conserving moisture. Management should also
include the selection of suitable crops and the use of a
flexible cropping system. Grazing of crop residuc should
be limited so that enough stubble is left to protect the soil.
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CAPABILITY UNIT Ille-5, DRYLAND

This unit consists of deep, well-drained, eroded soils of
the Harney and Richfield series. Harney soils have slopes
of 3 to 5 percent, and Richfield soils slopes of 2 to 5 per-
cent, These soils formed in loess. The surface layer is silty
clay loam. Erosion has removed part or all of the original
surface layer. The present surface layer is a mixture of the
original material and material from the subsoil. Available
water capacity and fertility are high. Permeability is
moderately slow.

These soils are suited to wheat and sorghum. They are
well suited to native grasses. Controlling further water
erosion and soil blowing is the major concern in manage-
ment. Unless protected, the surface of these soils tends to
seal when wet and to form a crust when dry.

Managing crop residue, terracing, stripcropping, and
farming on the contour help in controlling runoff and ero-
sion and in conserving moisture. Management should also
include the selection of suitable crops and the use.of a flexi-
ble cropping system. Grazing of crop residue should be
limited so that enough stubble is left to protect the soil.

CAPABILITY UNIT IIIw-1, PRYLAND

Roxbury and Bridgeport soils, channeled, are the only
soils in this unit. These are deep, well drained or moder-
ately well drained soils that formed in alluvium. They
occupy flood plains of intermittent upland streams. Slopes
are 2 percent or less. The surface layer is silt loam or silty
clay loam. Available water capacity and fertility are high.
Permeability is moderate.

These soils are suited to wheat and sorghum. They are
well suited to native grasses.

The soils are subject to frequent flooding. In some years
floods only slightly damage crops and soils, but in other
years they seriously damage crops and deposit sediment
on the soils. Soil blowing is a hazard if these soils are left
bare. In some places meandering, uncrossable stream chan-
nels or nonarable, adjacent slopes make these soils
inaccessible.

Management of crop residue is most effective in improv-
ing water infiltration and controlling erosion. Management
should also include the selection of suitable crops and the
use of a flexible cropping system. Conservation measures
in adjacent areas reduce the amount of runoff these soils
receive.

CAPABILITY UNIT IVe-1, DRYLAND

This unit consists of deep or moderately deep, well-
drained soils of the Coly, Kim, Penden, Uly, and Wakeen
series. These soils have slopes of 3 to 6 percent. They
formed in loess, outwash, or chalky shale. The surface
layer is silt loam or silty clay loam. Permeability is moder-
ate or moderately slow. Available water capacity is high,
and fertility is medium or high in all but the moderately
deep Wakeen soil. This soil has low available water
capacity and medium fertility. The Coly, Kim, Penden,
and Uly soils are eroded.

These soils are better suited to native grasses than to cul-
tivated crops, but if well managed, they can be cultivated.
Wheat and sorghum are the main crops.

Controlling water erosion and soil blowing is the major
concern in management. Careful management is needed in
eroded areas to prevent further erosion and deterioration.
Unless protected, the surface of these soils tends to seal
when wet and to form a crust when dry.

Managing crop residue, terracing, stripcropping, and
farming on the contour help in controlling runoff and ero-
sion and in conserving moisture. Management should also
include the selection of suitable crops and the use of a flexi-
ble cropping system. Grazing of crop residue should be
limited so that enough stubble is left to protect the soil.

CAPABILITY UNIT VIe-1, DRYLAND

Only the Penden complex is in this unit. It consists of
deep, well-drained soils that formed in outwash material
or alluvium. These soils occupy the sides and the narrow
bottom land of drainageways. Penden soils are on the sides
and have slopes of 6 to 12 percent. The loamy soils are in
the bottoms and have slopes of 0 to 2 percent. The surface
layer is silty clay loam. Available water capacity and
fertility are high. Permeability is moderate or moderately
slow,

These soils are best suited to range. They are not suited
to cultivation. On the sides of drainageways, they are
highly susceptible to erosion. On narrow bottom land,
they are subject to frequent flooding.

Grazing of the range should be managed to encourage
growth of the best native forage. A proper stocking rate
and deferred grazing or rotation deferred grazing are es-
sential. The distribution of livestock depends on the loca-
tion of fences, salt, and watering places.

CAPABILITY UNIT Vle-2, DRYLAND

This unit consists of soils of the Campus, Canlon, Kip-
son, and Wakeen series. These soils are very shallow, shal-
low, or moderately deep and well drained or somewhat
excessively drained. Slopes range from 3 to 30 percent.
These soils formed in chalky shale or semiconsolidated
caliche. The surface layer is loam or silt loam. Available
water capacity is low or very low, and fertility is medium
or low. Permeability is moderate. Outcrops of caliche or
chalky shale are common.

These soils are best suited to range. Erosion is a severe
hazard in areas bare of native vegetation. The limited root
zone and low to very low available water capacity are con-
cerns in management.

Grazing of the range should be managed to encourage
growth of the best native forage. A proper stocking rate
and deferred grazing or rotation deferred grazing are
essential, The distribution of livestock depends on the loca-
tion of fences, salt, and watering places. If revegetation
1s necessary, native grasses should be seeded.

CAPABILITY UNIT VIe-3, DRYLAND

Only Otero gravelly complex is in this unit. It consists
of well drained to somewhat excessively drained soils that
are underlain by sand at a depth of about 30 inches. These
soils formed in sandy calcareous outwash material. They
occupy sides of drainageways and have slopes of 6 to 12
percent. Available water capacity is low, and fertility is
medium to low. Permeability is moderately rapid.

These soils are best suited to range. Erosion is a severe
hazard in areas bare of native grasses. The low avail-
able water capacity and gravelly soil are concerns in
management.

Grazing of the range should be managed to encourage
growth of the best native forage. A proper stocking rate
and deferred grazing or rotation deferred grazing are
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essential. The distribution of livestock depends on the loca-
tion of fences, salt, and watering places.

CAPABILITY UNIT VIiw-1, DRYLAND

Ness clay is the only soil in this unit. This is a deep,
poorly drained soil that formed in loess or clayey alluvium.
It occupies depressions in the uplands and valleys. The
surface layer is clay about 31 inches thick, Available water
capacity and fertility are high. Permeability is very slow.

This soil receives runoff from surrounding areas. It is
frequently ponded and too wet for planting. Crops are
frequently drowned out. Soil blowing is a hazard in areas
where this soil is dry and unprotected.

Ness clay is generally managed in the same way as the
surrounding soils. Conserving moisture and controlling
erosion on the surrounding areas help in reducing the
amount of runoff received by this soil. In some places
surface drainage is feasible.

CAPABILITY UNIT VIIw-1, DRYLAND

Only Broken alluvial land is in this unit. This is deep,
loamy soil material on broken banks of creeks and their
deeply incised stream channels. Slopes range from 6 to 40
percent. Awvailable water capacity and fertility are high.

These soils are subject to frequent flooding and, in turn,
to erosion and deposition of new material. Vegetation is
mainly annual weeds, grasses, and trees.

CAPABILITY UNIT VIIs-1, DRYLAND

Only Canlon soils and Rough broken land are in this
unit. They are shallow, are somewhat excessively drained,
and have slopes of 3 to 40 percent. Rock outcrops are com-
mon, especially in Rough broken land. Available water
capacity is very low and fertility is low.

The slope, rock outcrops, and other soil limitations make
these areas best suited to range. Grazing of the range
should be managed to encourage growth of the best native
forage. A proper stocking rate and deferred grazing or
rotation deferred grazing are essential. The distribution
of livestock depends on the location of fences, salt, and
watering places.

Predicted yields

Table 2 gives predicted average yields per acre of wheat
and grain sorghum for the soils of the county suitable for
cultivation. The yields shown in table 2 are those to be
expected under a high level of management. Information
on which to base precise estimates is limited because no
long-term, accurate records are available. Yields fluctuate
greatly, mainly as the result of differences in the amount
of precipitation. Estimates of yields were based on infor-
mation obtained from farmers, from branches of the Kan-
sas Agricultural Experiment Station, and on observa-
tions of the soil survey party and other agricultural
workers.

High level management consists of practices that help in
conserving moisture and protecting the soil from erosion.
Among these practices are a flexible cropping system that
is based on the depth to moisture, seeding rates that are
recommended, and other practices, including residue man-
agement, terracing, stripcropping and contour tillage, and
fallow.

TABLE 2.—Predicted average yields per acre of dryland
crops under high level management

[Only the soils suited to cultivation are listed. Yields of wheat
reflect the use of summer fallow]

Soil Wheat |Sorghumy
Bu. Bu.
Bridgeport silt loam, 0 to 1 percent slopes_____ 25 39
Detroit silty elay loam_____________________. 26 38
Harney silt loam, 0 to 1 percent slopes._.__.__ 26 42
Harney silt loam, 1 to 3 percent slopes..._____ 24 38
Harney silt loam, 3 to 5 percent slopes.__.____ 22 36
Harney silty clay loam, 1 to 3 percent slopes,
eroded. - . o __. 21 34
Harney silty clay loam, 3 to 5 percent slopes,
eroded_ ... ______ 20 32
Hord silty clay loam._ ... .______ 27 44
Kim-Penden silty clay loams, 3 to 6 percent
slopes, eroded .. - .. _____________.____ 16 23
Ost silt loam, 0 to 1 percent slopes_ .. _______ 24 37
Penden silty clay loam, 0 to 1 percent slopes____ 23 32
Penden silty clay loam, 1 to 3 percent slopes.. .. 21 27
Penden silty clay loam, 3 to 6 percent slopes.____ 19 25
Penden-Campus clay loams, 1 to 4 percent
slopes_____ L .__ 19 26
Richfield silt loam, 0 to 1 percent slopes. _ .. ____ 24 37
Richfield silt loam, 1 to 3 percent slopes_ . ____.. 22 35
Richfield silty clay loam, 2 to 5 percent slopes,
eroded . - .- .. 19 30
Roxburysiltloam_________________________ 27 40
Roxbury silty clay loam, 2 to 5 percent slopes_ _ _ 23 33
Roxbury and Bridgeport soils, channeled_ _ ____ 22 34
Spearville silty elay loam, 0 to 1 percent slopes_.. 23 35
Spearville complex, 1 to 3 percent slopes,
eroded. - __ .. 20 27
Uly silt loam, 1 to 3 percent slopes__________.__._ 22 34
Uly silt loam, 3 to 6 percent slopes___._________ 20 32
Uly-Coly silt loams, 3 to 6 percent slopes,
eroded. . e 17 29
Wakeen silt loam, 1 to 3 percent slopes_ __._____ 19 32
Wakeen silt loam, 3 to 6 percent slopes._ ________ 17 25

Management of Irrigated Soils

About 9,000 acres of Hodgeman County is irrigated.
About 500 acres of the cropland irrigated is in the up-
lands. The rest is in the valleys of the various creeks,
mainly east of Jetmore. About 225 wells produce the
water for irrigation, 210 of which are drilled in the allu-
vium in the valleys. The average depth is about 100 feet.
The yield is 300 to 1,500 gallons a minute. In a few places
water is pumped directly from creeks.

Most farms have both irrigated and dryfarmed acre-
ages. Corn, sorghum, alfalfa, and wheat are the principal
crops under irrigation.

The general method of irrigation in Hodgeman County
is surface irrigation. The surface is covered with water
in a border or basin-type system, or water is conveyed
through furrows or corrugations (fig. 13).

The efliciency of the irrigation system is affected by the
soil, the topography, and the crop. The design of the sys-
tem, the degree of land preparation, and the skill and
care of the irrigator probably have the greatest influence
on the total amount of water used.

Land leveling is usually needed for efficient, uniform
application of water, regardless of the irrigation method.
It provides greater efficiency in the application of water,
insures more uniform distribution of water, and con-
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serves soil and water. In some areas land leveling decreases
soil productivity by removing valuable topsoil and sub-
soil. Applying fertilizer and manure in such areas and
growing deep-rooted legumes help in restoring pro-
ductivity.

Drainage is needed along with irrigation to efficiently
control water,

The management practices needed to protect irrigated
soils are choosing an adequate cropping sequence, leaving
crop residue on the surface, adding fertilizer, using
sound conservation practices, and using irrigation water
efficiently.

A cropping sequence effective in increasing yields and
rebuilding and stabilizing soil aggregates should include
a god or legume crop every few years,

Crop residue should be left on the surface to provide
a protective cover until a new crop is to be planted, and
should then be cultivated under. The residue that is cul-
tivated under improves the structure of the soil, increases
the supply of organic matter, and makes the soil easier
to work.

The use of commercial fertilizer, particularly nitrogen,
has become increasingly important in irrigation manage-
ment. On some soils other elements, especially phosphorus,
are needed. Soil tests and field trials help in determining
fertilizer needs.

Figure 13.—~Furrow irrigation on recently leveled Roxbury silt loam.
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In some areas contour furrows, drop structures, pipe-
lines, and lined ditches are needed for efficient use of irri-
gation water. In some, terraces and detention structures
are needed to protect irrigated fields against runoff from
tha uplands.

The following factors should be considered in planning
an irrigation system: (1) the suitability of the soil for
irrigation, (2) the adequacy, reliability, and quality of
the water supply, (3) the control and conveyance of water,
(4) the total water requirement, (5) the method of apply-
ing water, (6) the preparation of the soil, and (7) the
drainage facilities needed to remove excess water.

The irrigated soils of Hodgeman County are deep and
have high available water capacity. Most have moderate
or moderately slow permeability. Spearville soils have
slow permeability.

Management by capability unil

Irrigated crops in Hodgeman County require careful
management. This section deseribes capability units for
irrigated soils and gives suggestions on management
needed. Soils that are not suitable for irrigation are not
considered. For information about irrigation and other
associated engineering problems not given in this section,
consult a local technician of the Soil Conservation Service.



30

CAPABILITY UNIT I-1, IRRIGATED

This unit consists of deep, well drained and moderately
well drained soils of the Bridgeport, Detroit, Harney,
Hord, Ost, Penden, Richfield, and Roxbury series. Slopes
are mainly 1 percent or less. These soils formed in loess,
outwash, or alluvium. The surface layer is silt loam or
silty clay loam. Available water capacity and fertility are
high. Permeability is moderate, moderately slow, or slow.

Wheat, sorghum, alfalfa, corn, and other adapted crops
can be grown under irrigation.

Management that maintains or improves fertility and
tilth and conserves irrigation water is needed ; for example,
including deep-rooted legumes in the cropping sequence,
managing crop residue, applying fertilizer as needed, and
using irrigation water efficiently. Land leveling is com-
monly needed.

CAPABILITY UNIT IIe-1, IRRIGATED

This unit consists of deep, well-drained soils of the
Harney, Penden, Richfield, Roxbury, and Uly series. Rox-
bury soils have slopes of 2 to 5 percent, and the rest from
1 to 8 percent. These soils formed in loess, outwash, or
alluvium. The surface layer is silt loam or silty clay loam.
Available water capacity and fertility are high. Permeabil-
ity is moderate to moderately slow.

Wheat, sorghum, alfalfa, corn, and other adapted crops
can be grown under irrigation.

Controlling erosion and using irrigation water efficiently
are concerns in management. Management that maintains
or improves fertility and tilth is needed; for example,
including deep-rooted legumes in the cropping sequence,
managing crop residue, and applying fertilizer as needed.
Land leveling or contour irrigation minimizes erosion and
increases efficiency in use of irrigation water. In places
drop structures are needed to help control erosion in the
irrigation ditch. Underground pipelines eliminate ditches
and reduce the loss of water.

CAPABILITY UNIT IIs-1, IRRIGATED

Spearville silty clay loam, 0 to 1 percent slopes, is the
only soil in this unit. This is a deep, well drained or mod-
erately well drained soil that formed in loess. The surface
layer 1s silty clay loam. Available water capacity and fer-
tility are high. Permeability is slow.

Under irrigation, this soil is suited to wheat, sorghum,
alfalfa, corn, and other adapted crops.

Conserving irrigation water and using it efficiently are
concerns in management. This soil takes up water slowly
and releases it slowly to plants. Careful management is
needed to maintain favorable structure and good tilth and
to improve fertility. Working crop residue into the soil
and using a cropping sequence that includes deep-rooted
legumes are ways to Improve tilth. Working organic mat-
ter into the surface layer prevents crusting and improves
soil-moisture relationships. Land leveling is commonly
needed. A. disposal system for removing excess irrigation
water and runoff is essential.

Predicted yields

Methods of managing irrigated soils vary. Therefore, no
predictions of yields from irrigated crops of this county
were made. Generally, irrigation farming insures more de-
pendable and higher yields than dryland farming. This in-
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crease ranges from 50 to 300 percent above yields obtained
under dryland farming. Yields are affected mainly by
plant varieties, management, insect damage, and climate.

Range Management *

Native grassland amounts to about 40 percent of the
total acreage in Hodgeman County. Most of the range-
land is in the northwestern part, south of Buckner Creek
and east of Sawlog Creek. Generally, about half the acre-
age used as rangeland is suitable for cultivation. Small
tracts of rangeland intermingled with larger acreages of
cropland and suitable for cultivation occur throughout the
county.

Livestock raising is the second largest farm enterprise.
Only the growing of wheat and sorghum for grain is more
important. Livestock operations consist mostly of the graz-
ing of stockers and feeders. There are several large cow-
herd operations that use the calves as feeders, Most ranches
include cropland that is used for supplemental grazing.
Wheat, sudan, and sorghum stubble are the chief crops
used for temporary grazing.

The native vegetation is mainly a mixture of mid and
short grasses. The more nearly level uplands have a cover
of blue grama, buffalograss, side-oats grama, and western
wheatgrass. On the rough, broken land, side-oats grama,
little bluestem, blue grama, and hairy grama are the prin-
cipal grasses.

The climate of the county, which is one of extremes, has
a marked influence on the production of forage. It is char-
acterized by great fluctuations in precipitation, tempera-
ture, humidity, and wind movement. There are often long
periods during the growing season when there is little or
no rainfall, temperature and wind movement are high,
and the relative humidity and available soil moisture are
extremely low. Snowfall has little value in replenishing
soil moisture on uplands and other exposed areas because
mlost snow cover 1s swept by high winds into protected
places.

Native grasses grow best from May to October. Gener-
ally recurrent droughts result in some dormancy in July
and August, but if enough moisture is available, the grasses
start growing again about the first of September and con-
tinue to grow until the first frost. Frequently, early growth
is retarded by lack of precipitation in winter and early
in spring.

Range sites and condition classes

Range sites are areas of rangeland that differ in their
ability to produce different kinds or amounts of native
vegetation. The establishment of a range site is based on
factors that result in a significant difference in the poten-
tial plant community, not on differences in soil or in cli-
mate, and it must be great enough to require some change
In management, a different rate of stocking, for example.
Plants on a native range site are of three main kinds,
which respond to grazing in different ways, as explained
in the following.

Decreasers are species in the potential plant commu-
nity that tend to decrease in relative amount under

2By H. RAY BrowN, range conservationist, Soil Conservation
Service.
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close grazing. They generally are the tallest and most
productive perennial grasses and forbs and the most
palatable to livestock.

Increasers are species in the potential plant commu-
nity that increase in relative 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 are plants that cannot withstand the com-
petition for moisture, nutrients, and light in the poten-
tial plant community. Hence, they invade and grow
along with the increasers after the potential vegeta-
tion has been reduced by grazing. Many are annual
weeds. Some are forbs that have limited grazing value,
but others have little value for grazing.

Range condition is the present state of the vegetation
compared with that of the potential plant community for
the site. The purpose in classifying range condition is to
provide an approximate measure of any deterioration that
has taken place in the plant cover and thereby provide a
basis for predicting the degree of improvement possible.
Four condition classes are defined. Range is in excellent
condition if 76 to 100 percent of the vegetation is charac-
teristic of the climax vegetation on the same site; it is in
good condition if the percentage is between 51 to 75; in
[air condition if the percentage is between 26 to 50; and
in poor condition if the percentage is less than 26.

Potential forage production depends on the range site.
Current forage production depends upon the range con-
dition and the amount of moisture available to plants
during the growing season.

Descriptions of range sites

Most rangeland in Hodgeman County produces approxi-
mately one-third to one-half of its potential in kind and
amount of forage. Seven range sites are recognized. They
are described on the pages that follow. Each description
lists the soils and their important characteristics, the com-
position of the potential plant community, the principal
invaders, and estimates of total herbage yields when the
site is in excellent condition. Yields are given in air-dry
weight, one for favorable years and one for unfavorable
years.

The names of the soil series represented are mentioned
in the description of each site, but this does not mean that
all the soils of a given series are in the site. The range
site designation for each soil in the county can be found
in the “Guide to Mapping Units.”

BREAKS RANGE SITE

This site consists of Rough broken land and very shal-
low and shallow, somewhat excessively drained soils of the
Canlon and Kipson series. The landscape is somewhat
broken. Slopes range from 3 to 40 percent. The surface
layer is loam. The underlying material is caliche, chalky
shale, limestone, noncalcareous shale, or sandstone. Barren
outcrops of these materials are common. Available water
capacity is very low, fertility is low, and permeability is
moderate. Water erosion and soil blowing are hazards in
unprotected areas.

Decreaser grasses in the potential plant community, such
as little bluestem, side-oats grama, big bluestem, switch-
grass, and other perennial forbs and grasses, make up at
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least 65 percent of the total plant composition. Increaser
plants, chiefly hairy grama, blue grama, buffalograss, sand
dropseed, purple three-awn, and broom snakeweed, make
up to 35 percent of the potential composition. Common
invaders are ring muhly, tumblegrass, and annual three-
awn.

This site is not readily accessible to livestock, but it is
generally in good to excellent condition. Little bluestem
and side-oats grama carry the grazing load. If the site
is in excellent condition, the estimated annual yield of
air-dry forage ranges from 800 to 1,800 pounds per acre.

CLAY UPLAND RANGE SITE

This site consists of deep, well drained or moderately
well drained soils of the Spearville series. Slopes are up to
8 percent. The surface layer is silty clay loam. Available
water capacity and fertility are high, and permeability is
slow. Water erosion and soil blowing are hazards in un-
protected areas.

The potential plant community consists of mid and short
grasses. About 30 percent of the total plant composition is
made up of such decreasers as western wheatgrass, side-
oats grama, tall dropseed, and other perennial forbs and
grasses. Increasers can make as much as 60 percent of the
potential plant composition. The dominant increaser
grasses are blue grama, buffalograss, silver bluestem, and
sand dropseed. Other common increasers are western rag-
weed and pricklypear. The principal invaders are little
barley, annual brome, snow-on-the-mountain, windmill-
grass, and tumblegrass.

The site is readily accessible to livestock and is a favor-
ite site for grazing early in spring and in fall and winter.
Generally it is in good condition. Blue grama and buffalo-
grass carry the grazing load. Side-oats grama is the first
species to decrease under continuous overgrazing. It is
followed by a decrease in western wheatgrass.

Forage production varies. If the site is in excellent con-
dition, about 25 percent of the forage is western wheat-
grass. If precipitation is high in winter and spring, the an-
nual yield of air-dry forage is high, about 6,000 pounds
per acre. If winter and spring are droughty, the yield is
low, about 500 pounds per acre.

GRAVELLY HILLS RANGE SITE

Only Otero gravelly complex is in this site. It consists
of well-drained to somewhat excessively drained soils that
are underlain by sand at a depth of 30 inches. Slopes are 6
to 12 percent. The surface layer is gravelly sandy loam.
Available water capacity is low, fertility is medium to low,
and permeability is moderately rapid. Soil blowing and
water erosion are hazards in unprotected areas.

Decreaser grasses in the potential plant community, such
as sand bluestem, little bluestem, switchgrass, side-oats
grama, and other perennial forbs and grasses, make up 65
percent of the total plant composition. Increaser plants,
chiefly hairy grama, blue grama, sand dropseed, and buf-
falograss, can make up to 85 percent of the potential com-
position. The principal woody plant increasers are sand
sagebush and small soapweed. Common invaders are tum-
blegrass, windmillgrass, and annual three-awn.

Generally, this site is in fair condition. Under present
grazing use, blue grama and hairy grama carry the graz-
ing load. If the site is in excellent condition, the estimated
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annual yield of air-dry forage ranges from 1,200 to 2,200
pounds per acre.

LIMY UPLAND RANGE SITE

This site consists of moderately deep or deep, well-
drained, calcareous soils of the Campus, Coly, Kim, Pen-
den, Uly, and Wakeen series. The slope gradient is up to
12 percent. The surface layer is generally calcarcous loam,
clay loam, silt loam, or silty clay loam. Permeability 1s
moderate or moderately slow. Available water capacity is
low in Campus and Wakeen soils and high in the rest. Fer-
tility is high in Penden and Uly soils and medium in the
other soils, Uly soils are moderately eroded. Water erosion
and soil blowing are hazards in unprotected areas.

The potential plant community consists of mid and tall
grasses (fig. 14). About 50 percent of the total plant com-
position is made up of such decreasers as little bluestem,
side-oats grama, big bluestem, switchgrass, leadplant, Jer-
seytea, ceanothus, and other perennial forbs and grasses.
Increasers can malke up as much as 50 percent of the poten-
tial plant composition. Important Increasers are blue
grama, hairy grama, buffalograss, purple three-awn, sand
dropseed, and broom snakeweed. Common invaders are
windmillgrass, tumblegrass, little barley, and annual
brome.

This site is readily accessible to livestock and is a favor-
ite site for grazing late in spring and in summer. Generally
it is in fair condition. Continuous overgrazing results in
an immediate decrease in big bluestem, followed by de-

creases in switchgrass and little bluestem. Blue grama and
hairy grama carry the grazing load.

If this site is in excellent condition, the estimated annual
yield of air-dry forage ranges from 1,000 to 4,200 pounds
per acre.

LOAMY LOWLAND RANGE SITE

Only Roxbury and Bridgeport soils, channeled, is in
this site. These are deep, well drained to moderately well
drained soils on the flood plains of local intermittent
streams. The slope gradient is as much as 2 percent. The
surface layer is silt loam or silty clay loam. Available
water capacity and fertility are high. Permeability is
moderate.

The potential plant community consists of mid and tall
grasses. About 60 percent of the total plant composition
1s made up of such decreasers as big bluestem, switchgrass,
indiangrass, Canada wildrye, little bluestem, and other
perennial forbs and grasses. Increasers can make up as
much as 40 percent of the potential plant composition.
Important increasers are western wheatgrass, blue grama,
side-oats grama, buffalograss, and western ragweed. Com-
mon invaders are little barley, annual brome, windmill-
grass, and common pricklypear.

Generally, this site is in fair condition. Under present
grazing use, blue grama and western wheatgrass carry the
grazing load. If the site is in excellent condition, the
estimated annual yield of air-dry forage ranges from 4,000
to 6,000 pounds per acre.

Figure 14.—Area of Penden silty clay loam reseeded to native grasses.



HODGEMAN COUNTY, KANSAS 33

LOAMY TERRACE RANGE SITE

This site consists of deep, well drained and moderately
well drained soils of the Bridgeport, Detroit, Hord, and
Roxbury series. Slopes generally are less than 1 percent.
The surface layer is silt loam or silty clay loam. Available
water capacity and fertility are high. Permeability is mod-
erate or slow. These soils receive some runoff. Flooding
from streams is infrequent.

Decreaser grasses in the potential plant community, such
as switchgrass, big bluestem, little bluestem, side-oats
grama, Canada wildrye, and other perennial forbs and
grasses, make up about 50 percent of the total plant com-
position. The dominant increaser grasses are western
wheatgrass, blue grama, and buffalograss. Western rag-
weed and wooly verbena are common forb increasers. The
principal invaders are silver bluestem, annual brome, little
barley, windmillgrass, and tumblegrass.

This site is more productive than the Loamy Upland
site, but less productive than the Loamy Lowland. Gen-
erally, it is in fair condition. Under present grazing use,
western wheatgrass is the main increaser under heavy
grazing. Usually western wheatgrass and blue grama carry
the grazing load. If the site is in excellent condition, the
estimated annual yield of air-dry forage ranges from
3,000 to 5,000 pounds per acre.

LOAMY UPLAND RANGE SITE

This site consists of deep, well-drained soils of the
Harney, Ost, Richfield, Roxbury, and Uly series. The
slope range is up to 5 percent for Harney, Richfield, and
Roxbury soils and up to 6 “ercent for Ost and Uly soils.
The surface layer is silt loam or silty clay loam. Available
water capacity and fertility are high. Permeability is mod-
erate or moderately slow. Water erosion and soil blowing
are hazards in unprotected areas.

The potential plant community consists of mid and short
grasses. About 40 percent of the total plant composition
1s made up of such decreasers as side-oats grama, little
bluestem, a small amount of big bluestem and switchgrass,
and other perennial forbs and grasses. Increasers can make
up about 60 percent of the potential plant composition.
Important species are blue grama, buffalograss, western
wheatgrass, silver bluestem, sand dropseed, red three-awn,
and western ragweed. Common invaders are little barley,
annual brome, and common pricklypear.

This site 1s readily accessible to livestock and is a favor-
ite site for grazing. Generally it is in good condition.
Continuous overgrazing results in an immediate decrease
in big bluestem and switchgrass, followed by a decrease in
little bluestem. Buffalograss increases rapidly under con-
tinuous overgrazing. Buffalograss and blue grama usually
carry the grazing load. If the site is in excellent condition,
the estimated annual yield of air-dry forage ranges from
1,000 to 4,000 pounds per acre.

Management of Windbreaks *

Woodland in Hodgeman County occurs as narrow
fringes of native trees, chiefly mixed stands of ash, hack-
berry, elm, and cottonwood along the Pawnee River and
the major creeks. The growth rate is too slow for economic
production of wood crops. Because of the usual midsum-
mer drought and the resulting limited supply of moisture,
trees are planted only for windbreaks, shade, or orna-
mental purposes. They are limited to locations where extra
care can be given.

Windbreaks reduce soil blowing and help to protect
farmsteads and livestock. They also improve the appear-
ance of the farmstead, increase the value of the property,
and provide food and cover for wildlife.

Windbreaks can be established successfully and main-
tained if they are well planned and well cared for. The
following steps should be taken to establish tree plantings
for windbreaks: (1) fallow the area and subsoil to help
conserve moisture, (2) disk the area before planting to
prepare a good seedbed, (3) keep planting stock moist so
the roots will not become dry, (4) use good quality plant-
ing stock, and (5) avoid a hot windy day for planting. On
uplands the growth and longevity of the trees can be in-
creased if runoff is diverted into the windbreak area. The
growth of trees in the windbreak can be increased sig-
nificantly in areas where irrigation water is available, as
shown in table 3.

Cultivation as often as necessary to keep weeds under
control is important for seedlings. On upland sites cultiva-
tion for Weeg control is needed during the entire lifespan
of the windbreak. Trees also need protection from fire,
livestock, insects, rabbits, and rodents.

*F. DEWIrT ABBOTT, State soil conservationist, Soil Conserva-
tion Service, helped prepare this section.

TABLE 3.—Trees and shrubs suitable for windbreaks and estimated height attained in 10 years

Windbreak groups

Suitable trees and shrubs Deep loamy lowland

Deep loamy upland

Moderately deep

Deep loamy upland
loamy upland

with clayey subsoil

Dryland | Irrigated | Dryland | Irrigated | Dryland | Irrigated | Dryland | Irrigated
Ft. Ft. Ft. Ft. FL. F. Ft. Ft.
Siberianelm_________________________. 27 32 22 32 14 18 18 28
Mulberry - 17 24 15 20 9 15 11 18
Honeyloeust. . ____________________ 16 23 14 23 12 17 12 20
Bastern redeedar_ ... __________________ 13 18 10 18 9 14 10 18
Russian-olive._____ . ________________ 14 22 12 22 10 15 12 22
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The soils suitable for windbreak plantings have been as-
signed to four windbreak groups. Each group consists of
soils that are similar in potential for tree growth and in
management requirements.

Table 3 lists the trees and shrubs suitable for windbreaks
and gives the estimated height, by windbreak groups, in 10
years on dryland and irrigated soils. )

Drought-resistant species suitable for windbreaks are
eastern redcedar, Rocky Mountain juniper, Siberian elm,
and Osage-orange.

Kipson-Wakeen complex, Campus-Canlon complex,
Otero gravelly complex, Canlon soils, Ness clay, and
Rough broken land are not well suited to trees and are not
assigned to a windbreak group.

Data in table 8 for the Moderately Deep Loamy Upland
group were based on field observations. Data for all other
groups were obtained from plot studies of tree growth on
key soils in Hodgeman, Ford, Gove, Stevens, Morton, and
Edwards Counties.

More information on the planting of trees, the selection
of species, and the spacing og windbreak developments can
be obtained from a local technician of the Soil Conserva-
tion Service or from the county agricultural extension
agent.

Wildlife Management *

Animals and plants depend upon sunlight, soil, water,
and air as basic essentials necessary to support life.
Changes in the soil and the vegetation affected by weather
or climate and man’s activities have had an impact on
wildlife species in Hodgeman County. Habitat that once
supported populations of bison, elk, antelope, prairie
chickens, and turkeys no longer offers the essentials neces-
sary to maintain these species.

Pheasants are closely associated with cropland on soil
associations 1, 2, 4, and 6. Fewer pheasants are produced
on association 3, and very few inhabit the more extensive
grassland areas on association 5. Soil associations are
shown on the General Soil Map at the back of this pub-
lication. Pheasant hunting is good throughout the county,
and numerous hunters consider the pheasant an excellent
game bird.

Bobwhite quail are most numerous on association 6.
Recent surveys in the county indicate a population of 0.41
bird per 100 acres, in contrast with a population of 20 to
40 per 100 acres in eastern Kansas.

The grassland in Hodgeman County is chiefly mid and
short grasses. Tall grasses grow in scattered areas of bot-
tom land. Attempts to reestablish the prairie chicken with-
in this habitat have not proved successful.

Mourning doves nest throughout the county. Waterfowl
utilize the water areas during migration, but very few
use these areas for nesting.

Eastern cottontail can be found mainly along stream
valleys, desert cottontail largely on short-grass areas above
the floor of stream valleys, and fox squirrel in shelterbelts
and in wooded areas along streams. The black-tailed
jackrabbit is common throughout the county. A few
prairie-dog towns are seen in native pastures. Other
animals include opossum, ground squirrels, muskrats, rac-
coons, badgers, and striped and spotted skunks. Beaver

¢ By Jack WALSTROM, biologist, Soil Conservation Service.

have increased in number along the Pawnee River and
Buckner and Sawlog Creeks on association 6. Coyotes, al-
though under a bounty in the county, are numerous and
offer good sport for hunters. The number of deer, both
white-tailed and mule, appear to be increasing. Deer are
mainly on association 6.

Approximately 135 farm ponds have been constructed
in the county. Some of these have been stocked with large-
mouth black bass, bluegill, and channel catfish. The
Forestry, Fish, and Game Commission maintains the
Hodgeman County State Lake 1 mile east, 2 miles south,
and 8 miles east of Jetmore. The lake when full is 85 sur-
face acres of water,

Use of the Soils in Engineering °

This section provides information of special interest
to engineers, contractors, farmers, and others who use soil
as structural material or as foundation material upon
which structures are built.

‘Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facilities
for water storage, erosion control structures, drainage
systems, and sewage disposal systems. Among the proper-
ties most important are permeability, strength, compaction
characteristics, soil drainage, shrinﬁ-swell potential, grain
size, plasticity, and pH. Also important are topography
and depth to the water table and to bedrock.

Information concerning these and related soil properties
is given in tables 4 and 5. The estimates and interpretations
in these tables can be used to—

1. Make studies that will aid in selecting and devel-
oping industrial, commercial, residential, and rec-
reational sites.

2. Make preliminary estimates of the engineering
properties of soils in planning drainage systems,
farm ponds, terraces, waterways, dikes, diversion
terraces, and irrigation systems.

8. Make preliminary evaluations that will aid in
selecting sites for highways, airports, pipelines,
and cables, and in planning detailed investigations
at the selected location.

4. Locate probable sources of gravel, sand, and other
construction material.

5. Correlate performance of soil mapping units to
develop information that will be useful in plan-
ning engineering practices and in designing and
maintaining engineering structures.

6. Determine the suitability of soils for cross-coun-
try movement of vehicles and construction equip-
ment.

7. Supplement other publications, such as maps, re-
ports, and aerial photographs, that are used in
preparation of engineering reports for a specific
area.

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

The engineering interpretations reported here do not
eliminate the need for sampling and testing at the site of

5 FrEp MEYER, JR., civil engineer, Soil Conservation Service, as-
sisted in preparing this section.
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specific engineering works involving heavy loads of ex-
cavations deeper than the depths reported, ordinarily
about 5 feet. Even in these situations, however, the soil
map is useful in planning more detailed field investigations
and in indicating the kinds of problems that may be
expected.

Some of the terms used by soil scientists have special
meanings in soil science that may not be familiar to en-
gineers. These terms are defined in the Glossary.

Engineering classification systems

The two systems most commonly used in classifying soils
for engineering are the systems approved by the American
Association of State Highway Officials (AASHO) (1)
and the Unified system (74). Estimated classifications of
the soils according to these systems are shown in table 4.

The AASHO system is used to classify soils according
to those properties that affect use in hichway construction.
In this system all soil material is classified in seven princi-
pal groups. The groups range from A-1, which consists of
soils that have the highest bearing strength and are the best
soils for subgrade, to A~7, which consists of soils that have
the lowest strength when wet. Within each group, the rela-
tive engineering value of the soil material is indicated by a
group index number. The numbers range from 0, for the
best material, to 20, for the poorest.

In the AASHO system, the soil materials may be fur-
ther divided into the following two major groups: (1)
granular material in which 35 percent or less of the mate-
rial passes a 200-mesh sieve and (2) silt-clay material
in which more than 35 percent of the material passes a
200-mesh sieve. The silty part of the silt-clay material
has a plasticity index of 10 or less, and the clayey ma-
terial a plasticity index greater than 10. The plasticity
index is the numerical difference between the liquid limit
and the plastic limit, The liquid limit is the moisture con-
tent, expressed as a percentage of the ovendry weight of
the soil, at which the soil material passes from a plastic
to a liquid state. The plastic limit is the moisture content,
expressed as a percentage of the ovendry weight of the
soil, at which the soil material passes from a semisolid to
a plastic state.

In the Unified system soils are classified according to
particle-size distribution, plasticity, and liquid limit. The
soil material is identified as coarse grained, that is, gravel
(G) and sand (S); fine grained, silt (M) and clay (C);
and highly organic (Pt). There are no highly organic soils
in Hoggemzm County. Clean sands are identified by the
symbols SW or SP; sands that have fines of silt and clay,
by SM and SC; silts and clays that have a low liquid limit,
by ML and CL; and silts and clays that have a high liquid
limit, by MH and CH.

Soil scientists use the USDA textural classification (77).
In this, the texture of the soil is determined according to
the proportion of soil particles smaller than 2 millimeters
in diameter, that is, the proportion of sand, silt, and clay.
Modifiers such as gravelly, stony, shaly and cobbly are
used as needed.

Soil properties significant in engineering
Table 4 shows estimates of the soil properties to be con-
sidered in engineering. The estimates are for major hori-
zons in a representative profile. They are based on the
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results of tests on similar soils in Ford, Logan, and Morton
Counties, Kansas; on tests made by the State Highway
Commission; and on information in other sections of the
survey, particularly the section “Descriptions of the Soils.”

No estimates are shown in table 4 on the depth to the
water table and the depth to bedrock. The depth to the
water table in the valleys of the Pawnee River and Buck-
ner and Sawlog Creeks ranges from 15 to 50 feet. On up-
lands it ranges from 50 to 150 feet. The depth to bedrock is
more than 5 feet in all but the Campus, Canlon, Kipson,
and Wakeen soils, and in the mapping unit Rough broken
land. Localized outcrops of caliche, of the Ogallala Forma-
tion, and outcrops of Cretaceous material are mainly the
only rock formations within a depth of 5 feet. Qutcrops
occur in the Canlon soils, the Campus-Canlon complex, and
the Kipson-Wakeen complex, and in Rough broken land.
The depth to caliche (semiconsolidated outwash) in Canlon
soils is 10 to 20 inches, and in Campus soils, 20 to 36 inches.
The depth to chalky shale in Kipson soils is 7 to 20 inches,
and in Wakeen soils, 20 to 40 inches. The depth to rock
in Rough broken land is less than 20 inches. The rock in-
cludes chalky shale, limestone, and noncalcareous shale and
sandstone. Information on the depth to bedrock and the
kind of bedrock for all soils is given under the heading
“Descriptions of the Soils.”

The textural classes designhated by the U.S. Department
of Agriculture and the classification according to the Uni-
fied and AASHO systems are estimated in table 4.

The estimated percentage of material passing sieve num-
bers 4, 10, and 200 reflects the normal range in texture for
a soil series. Most soils are within the range given, but the
grain size of any soil varies.

The column headed “Permeability” refers to the quality
that enables the soil to transmit water or air. It is ex-
pressed in the number of inches per hour at which water
moves downward through saturated soii.

The available water capacity is the capacity of a soil to
hold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil
water at field capacity and the amount at wilting point.
It is commonly expressed as inches of water per inch of
soil.

Reaction is the degree of acidity or alkalinity of a soil,
expressed as a pH value. The estimates are given as a range
of values.

Shrink-swell potential is an indication of the volume
change to be expected of the soil material with changes
in moisture content. In general, soils that have high shrink-
swell potential present hazards to the maintenance of en-
gineering structures constructed in, on, or with such
materials.

Engineering interpretations

Table 5 shows specific features of the soils that affect
their use for various engineering purposes. The first four
columns rate the soils according to the suitability of the
material as a source of topsoil, sand and gravel, road sub-
grade, and road fill. The next several columns show soil
features that affect use of the soils for highway location,
engineering structures, and foundations for low buildings.
The last two columns show the degree and kind of limita-
tions that affect use of the soils for sewage disposal.



36

SOIL SURVEY

TaBLE 4.—FEstimates of soil

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils
for referring to other series that appear in the first column of this

Depth Classification
from
Soil series and map symbols surface
(represent- USDA texture
ative (dominant) Unified AASHO
profile)
In.
Bridgeport: Be. 0-60 | Silt loam_____________________ ML or CL A-4 or A-6
Broken alluvial land: Br.
No valid estimates can be made.
*¥Campus: Cc. 0-8 Loam_______ . _______ CL A-6
For Canlon part of Cc, refer to Canlon series. 8-16 | Clay loam_____ . _____.___. CL A-6
16-30 | Loam._______________.____._. CL A-6
30 [ Caliche.
Canlon: Cn. 0-13 | Loam_______ . ____________.___ CL A-6
13 | Caliche.
Coly. 0-60 | Silt loam_____________________ ML or CL A-6
Mapped only with Uly soils,
Detroit: Dt. 0-12 | Silty elay loam____.__________. CL A-6
12-25 | Silty elay_ . ____________ CII A7
25-60 | Silty clay loam__.______________ CL A-6
Harney:
Ha, Hb, Hec. 0-7 | Silt loam_____ - ____________ ML or CL A-4 or A-6
7-17 | Silty elay loam________________ CL A-6
17-40 | Silty elay - _________ CH A-7
40-60 | Silty clay loam___._____________ CL A-6
Hd, He. 0-12 | Silty clay loam___________.____ CL A-6
12-35 | Silty elay . CH A-7
35-60 | Silty clay loam________________ CL A-6
Hord: Ho. 0-60 | Silty clay loam________________ CL A-6
*Kim: Kp. 0-4 | Silty clayloam________________ CL A-6
For Penden part of Kp, refer to Penden series, 4-60 | Clay loam_. . _______._ CL A-6
*Kipson: Kw. 0-10 | Loam__ . ___ ML or CL A-4 or A-6
For Wakeen part of Kw, refer to Wakeen series.
10-15 | Clay loam_ ___________________ CL A-6
15 | Chalky shale.
Ness: Ne. 0-31 | Clay e oo CH A7
31-60 | Siltyeclayloam________________ CL A-6
Ost: Om. 0-7 | Siltloam__ . _______________ ML or CL A-4 or A-6
7-10 | Silty elay loam_____.__________ CL A-6
10-60 | Clay loam___ . __.__________ CL A-6
Otero: Ox. 0-25 | Gravelly sandy loam__ _________ SM-SC A-4 or A-3
: 25-60 | Loamy sand to sand and gravel._| SM or SP-SM A-1
*Penden:
Pd, Pe, Pf, Pn. 0-16 | Silty elay loam________________ CL A-6
16-60 | Clay loam.__________________. CL A-6
Pu. 0-60 | Clay loam____________________ CL A-6
For Campus part of Pu, refer to Campus series.
Richfield:
Rm, Rn. 0-7 Silt oam _ . _______ ML or CL A~4 or A-6
7-33 | Silty elay loam________________ CL A-6
33-60 | Silt loam ... ______. ML or CL A—4 or A6
Ro. 0-30 | Silty clay loam._______________ CL A-6
30-60 | Silt loam_______________._____ ML or CL A-4 or A-6

See footnote at end of table,
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in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
table. Symbol > means more than. Symbol < means less than)

Percentage passing sieve—
Permeability Available water Reaction Shrink-swell potential
capacity
No. 4 No. 10 No. 200
In.fhr. In.fin. of soil pH

100 100 70-90 0. 63-2 0.17-0.19 7.4-8. 4 | Low to moderate.

100 100 60-75 0.63-2.0 . 18- 20 7. 9-8. 4 | Moderate.

100 90-100 70-80 0.63-2.0 . 17-.19 7. 9-8. 4 | Moderate.
90-100 85-90 60-75 0. 63-2. 0 . 18- 20 7. 9-8. 4 | Moderate.
95-100 85-95 60-75 0.63-2.0 18- 20 7.9-8.4 | Low.

100 100 70-90 0.63-2.0 . 17-.19 7. 9-8. 4 | Moderate.

100 100 90-95 0. 2-0. 63 . 18- 20 7.4-7.8 | High.

100 100 90-95 0. 06-0. 20 .19- 21 7.4-7. 8 | High.

100 100 90-95 0. 2-0. 63 . 18-.20 7.4-8. 4 | High.

100 100 70-90 0.63-2.0 .17-.19 6. 1-6. 5 | Low to moderate.

100 100 90-100 0. 2-0. 63 . 18-.20 6. 6-7. 3 | High.

100 100 90-100 0. 2-0. 63 .19-. 21 7.4-8.4 | High.

100 100 90-100 0. 2-0. 63 . 18-.20 7.9-8.4 | Moderate.

100 100 90-100 0. 2-0. 63 . 18-.20 6. 6-7. 8 | High.

100 100 90-100 0. 2-0. 63 .19-. 21 7.4-8. 4 | High,

100 100 90-100 0. 2-0. 63 . 18-.20 7. 9-8. 4 | Moderate.

100 100 90-95 0.63-2.0 .18-.20 6. 6-8. 4 | Moderate.

100 100 90-95 0.63-2. 0 . 18- 20 7.9-8. 4 | Moderate.

100 100 70-80 0.2-2.0 . 18-.20 7.9-8.4 | Moderate.

100 100 60-75 0.63-2.0 L17-.19 7.9-8.4 | Low.

100 90-100 70-80 0.63-2. 0 18-, 20 7.9-8.4 | Low.

100 100 75-95 <0. 06 . 20-. 22 7.4-7.8 | High.

100 100 90-100 0. 2-0. 63 . 18- 20 7.9-8. 4 | Moderate.

100 100 70-90 0.63-2. 0 .17-.19 6. 6-7. 3 | Low to moderate.

100 100 90-95 0. 2-0. 63 . 18-. 20 6. 6-7. 3 | High.

100 100 70-80 0. 2-0. 63 .17-.19 7.4-8. 4 | Moderate

90-95 80-85 30-40 2.0-6. 3 L13-.15 7.4-8. 4 | Low.
85-90 75-80 10-20 >6.3 m 7.9-8. 4 | None.

100 100 90-95 0.63-2. 0 . 18-. 20 7. 4-8. 4 | Moderate.

100 100 70-80 0.2-2.0 .17-.19 7.9-8. 4 | Moderate.

100 100 70-80 0.2-2.0 17-.19 7.9-8. 4 | Moderate.

100 100 70-90 0.63-2. 0 .17-.19 7.4-7. 8| Low to moderate.

100 100 90-100 0. 20-0. 63 . 18- 20 7.4-8.4 | High.

100 100 70-90 0. 63-2.0 L17-.19 7.9-8.4 | Low to moderate.

100 100 90-100 0. 20-0. 63 . 18- 20 7.4-8. 4 | High.

100 100 70-90 0.63-2. 0 L 17-19 7. 9-8. 4 | Low to moderate.
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TasLe 4.—Estimates of soil properties

Depth Classification
from
Soil series and map symbols surface
(represent- USDA texture
ative (dominant) Unified AASHO
profile)
In.
Rough broken land: Rr.
No valid estimates can be made.
*Roxbury:
Rx, Ry. 0-22 | Siltloam_____________________ ML or CL A-4 or A-6
For Bridgeport part of Ry, refer to Bridgeport
series.
22-42 | Silty clay loam___ . ____________ CL A-6
42-60 | Clay loam_. .. _______________ CL A-6
Rz. 0-60 | Silty clay loam.__.____________ CL A-6
Spearville: Sp, Sr. 0-7 | Silty clay loam________________ CL A-6
7-18 | Silty elay oo __. CH A-7
18-25 | Silty elay loam____________.___. CL A-6
25-60 | Siltloam . __ ... ___________. ML or CL A-4 or A-6
*Uly: Ub, Ue, Um. 0-8 | Siltloam________.____________ ML or CL A-4 or A-6
For Coly part of Um, refer to Coly series,
8-21 | Silty clay loam______________.__ CL A-6
21-60 | Siltloam._ ..o ________.___ ML or CL A-4 or A-6
Wakeen: Wa, Wh. 0-10 | Silt loam_ . ____._____________ ML or CL A-4 or A-6
10-20 | Silty clay loam _______________ CL A-6
20-28 | Clay loam_ o _____________ CL A-6
28 | Chalky shale.

1 Very low available water capacity.

TaBLE 5.—FEngineering

[C. W. HecxATHORN, field soils engineer, and HeErBERT E. WoRLEY, soils research engineer, Kansas State Highway Commission, helped
asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
referring to other series that appear in the first column of this table]

Suitability as source of—

Soil features affecting—

Soil series and map symbols Farm ponds
Sand and Road Highway
Topsoil gravel subgrade | Road fill location Dikes and levees
Reservoir area
Bridgeport: Beoceooaoaoooo o Good_._._. Not Good____| Good____{ Good to mod-| Fair to good Moderate
suitable. ately good compaction; permeabl-

drainage; good to mod- ity.
fair to good erately good
stability. drainage.

Broken alluvial land: Br.
No interpretations.

Material variable.
See footnotes at end of table,
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Percentage passing sieve—
Permeability Available water Reaction Shrink-swell potential
capacity
No. 4 No. 10 No. 200
In.[hr. In.[in. of soil pH

100 100 70-90 0.63-2.0 0. 17-0. 19 6. 6-7. 8 | Low to moderate.
100 100 90-95 0. 63-2. 0 . 18-.20 7.4-7.8 | Moderate.

100 100 70-80 0.63-2.0 . 18- 20 7. 9-8. 4 | Moderate.

100 100 90-95 0.63-2.0 . 18-, 20 7. 4-8. 4 | Moderate.

100 100 90-95 0.2 -0. 63 . 18-. 20 6. 6-7. 3 | Moderate.

100 100 90-95 0. 06-0. 2 . 19— 21 7.4-7.8 | High.

100 100 90-100 0.2 -0. 63 . 18-.20 7.9-8. 4 | High.

100 100 70-90 0.63-2.0 .17-.19 7. 9-8. 4 | Moderate.

100 100 70-90 0.63-2. 0 L 17-.19 7.4-7.8 | Low to moderate.
100 100 90-100 0.63-2.0 . 18-.20 7.9-8. 4 | Moderate.

100 100 70-90 0.63-2.0 L17-19 7.9-8.4 | Low to moderate.
100 100 70-90 0.63-2. 0 .17-.19 7.9-8.4 | Moderate.

100 100 90-95 0.63-2.0 . 18- 20 7.9-8.4 | Moderate.

100 90-100 70-80 0.63-2. 0 . 18- 20 7.9-8.4 | Moderate.

nterpretations
prepare columns headed ‘Road subgrade’” and “Road fill,” under a cooperative agreement with the Bureau of Public Roads. An

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for

Soil features affecting—Continued

Suitability as

Degree and kind of
limitation for—

tential.

foundations
Farm for low
ponds—Con, Agricultural Terraces and Grassed buildings Septic tank Sewage
_ drainage Irrigation diversions waterways filter field lagoons
Embankment
Fair to good Good to mod- Deep; moder- Slopes 1 per- | Deep; high Fair to poor: | Moderate to Moderate:
compaction. erately good ate permea- cent or less fertility; poor to slight: moderate
drainage; bility; high on low ter- moderate fair shear moderate permeabil-
moderate available wa- races and erodibility. strength; permeabil- ity.!
permea- ter capacity. bottom low to ity.!
bility. lands. moderate
shrink-
swell po-
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TasLe 5.—FEngineering

Soil series and map symbols

Suitability as source of—

Soil features affecting—

Farm ponds

Sand and Road Highway
Topsoil gravel subgrade | Road fill location Dikes and levees
Reservoir area
*Campus: Cecooeoo .- . Good in Not suit- Poor..___ Good.___| Caliche at a Fair shear Moderate
For Canlon part of Cc, surface able for depth of 20 strength and permeabil-
refer to Canlon series. layer; sand; to 36 stability. ity; cali-
not suit- good as inches. che at a
able be- source of depth of 20
low a caliche to 36
depth below a inches.
of 16 depth
inches. of 30
inches.

Canlon: Cn..oo oo ____ Poor___.___ Fair to Fair._._. Fair_____ Caliche at a Borrow ma- Caliche at a
poor for depth of 10 terial limited. depth of 10
sand or to 20 to 20 inch-
gravel; inches; bro- es; mod-
good for ken land- erate per-
caliche. scape. meability.

Coly oo mmmeeee Good_ ... Not- Good._..| Good.__.| Good drain- Fair to good Moderate

Mapped only with Uly suitable. age; mod- compaction; permea-
soils. ate erodi- stable slopes. bility.
bility.

Detroit: Dtooocoooooooaaoaan Good in Not Poor._._. Good.-_._.| Good to Poor to good Slow permea-
surface suitable. moderately compaction; bility.
layer. good moisture and

drainage. compaction
control
needed.

Harney: Ha, Hb, He, Hd, He__| Good...._. Not Poor__. ... Good.-__.| Good Fair to good Moderately
suitable. drainage. compaction; slow perme-

good ability.
drainage.

Hord: HOw oo cmmccaeeee Good_____. Not Fair_o .. __ Good._._.| Good Fair to good Moderate
suitable. drainage. compaction; permea-

moisture and bility.
compaction
control
needed.

*Kim: Kpoeoocaooocemeceee Good___..- Not Fair_____ Good____}] Good Fair to good Moderate to

For Penden part of Kp, suitable. drainage. compaction; moderately
refer to Penden series. good slow per-

drainage. meability.

See footnote at end of table.
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Soil features affecting—Continued

Suitability as

Degree and kind of
limitation for—

slope.

foundations
Farm for low
ponds—Con. Agricultural Terraces and Grassed buildings Septic tank Sewage
drainage Irrigation diversions waterways filter field lagoons
Embankment

Fair to good Good drainage. .| Moderately Caliche at a Caliche at a Fair to poor: | Severe: Severe:
compaction; deep; moder- depth of 20 depth of 20 moderate caliche at a caliche at a
good drain- ate perme- to 36 inch- to 36 shrink- depth of 20 depth of 20
age. ability; low es; moder- inches; high-|  swell po- to 36 to 36

available ate erodi- ly calcar- tential; inches. inches.
water ca- bility. eous. fair shear

pacity; 1 to strength.

12 percent

slope.

Shallow over Somewhat ex- Shallow over Caliche at a Caliche at a Fair to good: | Severe: Severe:
caliche; ex- cessive drain- caliche; mod- depth of 10 depth of 10 poor to caliche caliche at a
cavation dif- age. erate per- to 20 to 20 fair shear at a depth depth of 10
ficult and meability; inches. inches; dif- strength. of 10 to 20 to 20
material very low a- ficult to inches; 3 inches.
variable. vailable wa- construct to 40 per-

ter capacity; and to es- cent slope.
3 to 40 per- tablish
cent slope. vegetation.

Fair to good Good drainage; | Deep; moderate | Deep; mod- Deep; medi- Fair to poor: | Moderate to Moderate: 3
compaction; moderate permeability; erate um fertil- moderate slight: to 6 per-
fair shear permeability. high available erodibility. ity; moder- shrink- moderate cent slope;
strength and water capac- ate erodi- swell poten- permeabil- moderate
stability; ity. bility. tial; ity. permeability.
moderate fair shear
plasticity. strength.

Poor to good Good to Deep; slow Low to Deep; high Fair to poor: | Severe: slow Slight.!
compaction; moderately permeability; moderate fertility; high permeability.
moisture good drain- high avail- erodibility. slow per- shrink-
and compac- age; slow able water meability. swell po-
tion control permeability. capacity. tential;
needed. fair to

poor shear
strength.

Fair to good Good drainage; | Deep; moder- Low to Deep; high Fair to poor: | Severe: Slight if slope
compaction; moderately ately slow moderate fertility; fair to moderately is less than
moisture slow permea- permeability; erodibility. low to poor shear slow perme- 2 percent,
and compac- bility. high available moderate strength; ability. moderate
tion control water erodibility. moderate if more
needed. capacity. to high than 2

shrink- percent.
swell
potential.

Fair to good Good drainage; | Deep; moder- Low to Deep; high Fair to poor: | Slight to Moderate:
compaction; moderate ate perme- moderate fertility; moderate moderate: moderate
moisture permeability. ability; high erodibility. low to shrink- moderate permea-
and com- available moderate swell po- permea- bility.
paction con- water erodibility. tential; bility.!
trol needed. capacity. fair shear

strength.

Fair to good Good drainage; | Deep; moder- Moderate Deep; me- Fair to poor: | Moderate to Moderate:
compaction; moderate to ate to mod- erodibility. dium moderate severe: moderate to
stable moderately erately slow fertility; shrink- moderate moderately
slopes. slow per- permeability; moderate swell po- to moder- slow per-

meability. high avail- erodibility. tential; ately slow meability:
able water fair shear permea- 3 to 6 per-
capacity. strength. bility; 3 to cent slope.

6 percent
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TABLE 5.—FEngineering

Suitability as source of—

Soil features affecting—

Soil series and map symbols Farm ponds
Sand and Road Highway
gravel subgrade | Road fill location Dikes and levees o
Reservoir area
*Kipson: Kw___._____..._...| Poor._.__.. Not Fair____. Fair_____ Chalky shale | Borrow mate- Chalky shale
For Wakeen part of Kw, suitable. at a depth rial limited. at a depth
refer to Wakeen series. of 7 to 20 of 7 to 20
inches; inches;
broken moderate
landscape. permea-
bility.

Ness: Neaeoo oo ocowcoo—f Pooro______ Not suit- Poor..___ Poor..... Poor drain- Poor compac- Very slow
able. age; depres- tion; high permeabi-

sions; shrink- lity.
subject to swell poten-
ponding. tial; cracks

when dry.

Ost: Omeooecoo ] Goodao_.__ Not suit- Fair_.___ Good_-__| Good drain- Fair to good Moderately
able. age. compaction; slow per-

good drain- meability.
age.

Otero: Ox_ oo ____-_.] Poor__.____ Fair: local- | Good.___| Good-___| Good to Sand at a Moderately
ized somewhat depth of rapid per-
deposits. excessive about 30 meability;

drainage. inches; sand and
moderately gravel
rapid per- pockets.
meability;
moderate to
high erodi-
bility.

*Penden: Pd, Pe, Pf, Pn, Pu._| Good.-.___ Not suit- Fair_.__. Good-._.| Good drain- Fair to gcod Moderate to
For Campus part of Pu, able. age. compaction; moderately
refer to Campus series. stable slopes. slow per-

meability.

Richfield: Rm, Rn, Ro-__.____| Good_.____ Not suit- Fair to Fair to Good drain- TFair to good Moderately
able. poor. good. age. compaction; slow per-

fair shear meability.
strength;

fair to good

stability.

See footnote at end of table.
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Soil features affecting—Continued

Suitability as

Degree and kind of
limitation for—

foundations
Farm for low
ponds—Con. Agricultural Terraces and Grassed buildings Septic tank Sewage
drainage Irrigation diversions waterways filver fieid lagoons

Embankment

Fill material Somewhat Very shallow or | Chalky shale | Chalky shale | Fair to good: | Severe: Severe:
limited; very excessive shallow over at a depth at a depth fair to chalky chalky
shallow to drainage. chalky shale; of 7 to 20 of 7 to 20 poor shear shale at a shale at a
shallow. moderate inches. inches; strength. depth of 7 depth of 7

permeability; difficult to to 20 to 20
very low establish inches; 3 to inches.
available vegetation. 25 percent

water capac- slope.

ity; 3 to 25

percent slope.

Poor com- Poor drainage; Deep; very Depre-sions; | Deep; high Poor: poor Severe: very Slight if
paction; depressions slow per- slope is 1 fertility; shear slow per- protected
high shrink- subject to meability; percent or depressions strength; meability. from
swell poten- ponding. high avail- less. subject to high flooding.
tial; poor able water ponding; chrink-
shear capacity; difficult to swell
strength; depressions; establish potential.
cracks when poor drain- vegetation.
dry. age.

Fair to good Good drainage; | Deep; moder- Moderate Deep; high Fair to poor: | Severe: Slight.
compaction; moderately ately slow erodibility. fertility; moderate moderately
moderate to slow per- permeability; moderate to high slow per-
high shrink- meability. high avail- erodibility. shrink- meability.
swell able water swell
potential. capacity. potential;

fair shear
strength.

Fair stability; Good to Moderately Sand at a Low fertil- Fair to good: | Moderate: 6 Severe:
susceptible somewhat deep over depth of ity; mod- fair to to 12 per- moderately
to piping. excessive sand; mod- about 30 erate to good shear cent slope. rapid per-

drainage. erately rapid inches; high erodi- strength; meability.
permeability; moderate bility; sand low shrink-
low available to high at a depth swell
water capac- erodibility; of about 30 potential.
ity; 6 to 12 subject to inches.
percent excessive
slope. siltation.

Fair to good Good drainage; | Deep; mod- Moderate Deep; high Fair to poor: | Moderate to Moderate:
compaction; moderate to erate to erodibility. fertility; moderate severe: moderate
stable moderately moderately moderate shrink- moderate to mod-
slopes. slow per- slow per- erodibility. swell to mod- erately

meability. meability; potential; erately slow per-
high available fair shear slow per- meability;
water capac- strength. meability. more than
ity; 0 to 12 2 percent
percent slope in
slope. most places.

Fair to good Good drainage; | Deep; mod- Low to Deep; high Fair to poor: | Severe: Slight if slope
compaction; moderately erately slow moderate fertility; moderate moderately is less than
stable slow per- permeability; erodibility. low to to high slow per- 2 percent,
slopes. meability. high available moderate shrink- meablility. moderate if

water erodibility. swell more than
capacity. potential; 2 percent.
fair shear

strength.
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TABLE 5.—Lngineering

Suitability as source of—

Soil features affecting—

Soil series and map symbols Farm ponds
Sand and Road Highway
Topsoil gravel subgrade | Road fill location Dikes and levees
Reservoir area
Rough broken land: Rr.
No interpretations.
Material variable.
*Roxbury: Rx, Ry, Rz..___._. Good_.___ Not suit- Fair_ . ___ Good..._| Good to Fair to good Moderate
For Bridgeport part of Ry, able. moderately compaction; perme-
refer to Bridgeport good fair shear ability.
series. drainage. strength and
stability.

Spearville: Sp, Sroceceeao-- Good in Not suit- Poor____. Fair__ ... Good to Poor to fair Slow
surface able. moderately compaction; perme-
layer; good high shrink- ability.
poor in drainage. swell
subsoil. potential.

*Uly: Ub, Uc, Um_o____._. Good. ... Not suit- Good.__.| Good-._.| Good Fair to good Moderate

For Coly part of Um, refer able. drainage. compaction; perme-
to Coly series. stable slopes. ability.

Wakeen: Wa, Wh_o..o_______ Good in Not suit- Fair to Fair to Good drain- Fair to good Moderate
surface able. good. good. age; chalky compaction; perme-
layer. shale at a fair shear ability;

depth of strength and chalky
20 to 40 stability; shale at a
inches. moderate depth of
plasticity. 20 to 40
inches.

1 Severe if flooded.
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Soil features affecting—Continued

Suitability as

Degree and kind of
limitation for—

foundations
Farm for low
ponds—Con. Agricultural Terraces and Grassed buildings Septic tank Sewage
drainage Irrigation diversions waterways filter field lagoons

Embankment

Fair to good Good to mod- Deep; moder- Low to mod- | Deep; high Fair to poor: | Slight to Moderate in
compaction. erately good ate perme- erate erod- fertility ; low to moderate Rx and

drainage; ability; high ibility; Ry low to moderate in Rx and Rz: mod-
moderate available subject to moderate shrink- Rz: mod- erate
permeability. water frequent erodibility. swell erate perme-
capacity; Ry flooding. potential; perme- ability. !
subject to fair shear ability. ! Severe in
frequent strength; Severe in Ry: Ry: fre-
flooding. Ry sub- frequent quent
ject to flooding. flooding.
frequent
flooding.

Poor to fair Good to moder- | Deep; slow Moderate Deep; high Fair to poor: | Severe: Slight.
compaction; ately good permeability; erodibility; fertility; high slow
high shrink- drainage; high avail- high moderate shrink- perme-
swell slow perme- able water shrink- erodibility. swell ability.
potential. ability. capacity. swell potential;

potential. fair to
poor shear
strength.

Fair to good Good drainage; | Deep; moder- Moderate Deep; high Fair to poor: | Slight to Moderate:
compaction; moderate ate perme- erodibility. fertility; low to moderate: moderate
fair shear permeability. ability; high moderate moderate moderate perme-
strength and available erodibility. shrink- perme- ability.
stability; water swell ability.
moderate capacity. potential;
plasticity. fair shear

strength.

Fair to good Good drainage; | Chalky shale Moderate Chalky shale | Fair to poor: | Moderate to Severe:
compaction; moderate at a depth of erodibility; at a depth moderate severe: chalky
fair shear permeability. 20 to 40 chalky of 20 to 40 shrink- chalky shale at a
strength and inches; mod- shale at a inches; swell shale at a depth of
stability; erate perme- depth of highly potential; depth of 20 to 40
moderate ability; low 20 to 40 calcareous. fair shear 20 to 40 inches.
plasticity. available inches. strength. inches.

water capac-
ity; 1 to 12

percent slope.
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Topsoil is needed to help control erosion and for grow-
ing plants on embankments, on the shoulders of roads,
in ditches, and on cut slopes. Each layer of the soil was
considered as a possible source of topsoil, though only one
estimate is shown in the table. Some suitability ratings
for the surface and the subsurface layers differ because
of caliche or clayey or chalky materials. Normally, cut
slopes on loamy soils can be seeded without adding a layer
of topsoil.

Some soils rated good as sources of sand and gravel re-
quire extensive exploring to find material that will meet
requirements. Sand and gravel in amounts of commercial
value are in pockets of Otero gravelly complex.

The suitability of soils for material that can be exca-
vated from a borrow pit and used for road subgrade and
road fill is rated in table 5. The properties considered in
determining these ratings are workability, shrink-swell
potential, and compaction characteristics.

Some soils have impounded surface water that adversely
affects the location of highways. For example, Ness soils,
which occupy depressions, have very slow permeability
and poor surface drainage and are subject to ponding dur-
ing periods of heavy rainfall. Roads that cross these soils
must be constructed on embankments and must be pro-
vided with adequate subdrains.

Dikes or levees can be constructed on such soils as the
Bridgeport, Hord, and Roxbury soils. These soils have
fair to good compaction characteristics and can be used
for construction material.

In places the Campus-Canlon complex is not suitable as
a site for a farm pond, because of stratified sand and
gravel or pockets of sand in the bottom of the drainage
channel.

Agricultural drainage is a concern in managing such
soils as Ness clay. These soils are difficult to drain because
they are in depressions, the topography is flat, and possible
outlets are remote.

The features that affect the suitability of soils for irriga-
tion are shown in the column “Irrigation.” Limitations
that affect the management of a soil for irrigation are
mentioned in the section “Management of Irrigated Soils.”

Terraces and diversions usually are not constructed on
Bridgeport soils, because these soils are in the stream val-
leys where slopes are mainly 1 percent or less.

Formation and Classification
of the Soils

This section tells how the factors of soil formation have
affected the development of soils in Hodgeman County.
It also explains the system of soil classification currently
used and classifies each soil series in the county according
to that system.

Factors of Soil Formation

Soil is produced by the action of soil-forming processes
on materials deposited or accumulated by geologic agen-
cies. The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical com-
position of the parent material, (2) the climate under
which the soil material has accumulated and existed since
accumulation, (3) the plant and animal life on and in the
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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 forma-
tion. They act on the parent material that has accumu-
lated through the weathering of rocks and slowly change
it into a natural body that has genetically related horizons.
The effects of climate and vegetation are conditioned by
relief. The parent material also affects the kind of profile
that forms and, in extreme cases, determines it almost en-
tirely. Finally, time is needed for changing the parent
material into a soil profile. Usually, a long time is required
for the development of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made regarding the effect of any one factor unless condi-
tions are specified for the other four. Many of the processes
of soil development are unknown.

Parent material

The soils of Hodgeman County formed mainly from
deposits of loess, outwash material, and alluvium. In some
places these deposits were reworked. In areas where sur-
face deposits of loess, outwash, or alluvium were absent, the
soils generally formed in material weathered from semi-
consolidated caliche or chalky shale interbedded with thin
layers of limestone (fig. 15).

Throughout much of the Paleozoic era, the area that is
now Hodgeman County was alternately submerged and
elevated. During periods of submergence, marine sedi-
ments accumulated and were subsequently eroded durin
periods when the area was above sea level. Near the eng
of the Permian period, continental deposition became pre-
dominant and formed the red beds that are below Creta-
ceous and younger deposits. By the close of the Paleozoic
era, the sea withdrew completely from the area and the
land surface was eroded. Itrosion probably continued in
the area throughout the Triassic and Jurassic periods, for
sediments of these periods are not known to occur in
Hodgeman County.

Cretaceous deposits were laid down on the long eroded,
deeply weathered Permian deposits. During the Lower
Cretaceous period, the sea again invaded this area. Sand
and some finer materials were deposited. These sediments
made up the Cheyenne Sandstone. Later, the sea deposited
dark fossiliferous clay that formed the Kiowa Shale.
After a general withdrawal of the sea, marking the end of
the Lower Cretaceous period, continental deposits of clay
and sand accumulated in stream channels, on flood plains,
and in lagoons, and thus made the Dakota Formation the
oldest formation exposed in Hodgeman County (7). The
area was again covered by a shallow sea, and great thick-
nesses of clay and limestone sediments were deposited on
the Dakota TFormation. These sediments formed the
Graneros Shale, Greenhorn Limestone, Carlile Shale, and
Niobrara Formation. Shale members of the Greenhorn
Limestone Formation are the parent materials of the
Wakeen and Kipson soils. This formation is the parent
material for about 4 percent of the soils in the county.

The sea withdrew at the close of the Cretaceous period,
and since then the area has been continually above sea
level. During most of the Tertiary period, the land surface
was subjected to erosion that truncated the Cretaceous
rocks.
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Figure 15.—Typical pattern of soils and parent materials across {_he Sawlog Valley, about 4 miles north of the Hodgeman-Ford County
me.

After the Rocky Mountains were uplifted, the Ogallala
Formation, of middle Pliocene age, was deposited by
streams that carried debris from these mountains. These
deposits mantled the bedrock in Hodgeman County. Much
of this material was removed by subsequent erosion, par-
ticularly in the northern half of the county during early
Pleistocene. In the western half of the county, the Ogal-
lala, Formation is about 100 feet thick. Later, sedimenta-
tion was resumed and the valleys cut in the Ogallala, and
the areas where the formation was eroded away were filled
with sediments that make up the Meade Formation and
the lower Sanborn Formations. Penden soils formed in this
outwash. Soils developed from materials laid down by
streams of Pleistocene and Pliocene ages make up about 26
percent of the county.

Late in the Pleistocene age, the valleys of the Pawnee
River and of Buckner and Sawlog Creeks were eroded

and cut somewhat below their present depth. This was
followed by the deposition of stream-laid silt, sand, and
gravel in the valleys. Probably during this time and into
Recent time there was a climatic change and the wind
velocity became very strong. A layer of windblown silt,
Peorian loess, was deposited over most of the county.
About 55 percent of the soils in the county formed in
loess, principally Harney, Richfield, Spearville, and Uly
soils.

Alluvium deposited in Recent time is the youngest
parent material in Hodgeman County. About 15 percent
of the soils in the county formed in alluvium. Roxbury is
the dominant soil that formed in this material.

Much of the present topography is the result of erosion
and deposition that started during the latter part of the
Pleistocene age and has continued until the present (fig.
16).
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Figure 16.—Geologic cross section of Hodgeman County, west to east, 4 miles north of the south county line.

Climate formed a dark grayish-brown eluvial horizon about 8 to

Hodgeman County has a temperate, semiarid climate.
The average annual temperature is about 55.3° F., and the
average annual precipitation is about 20.88 inches. A large
part of the precipitation falls during the growing sea-
son. Evaporation 1s high because of the warm temperature
and strong wind. The amount of moisture available for
plants and for soil leaching is limited.

The effect of climate on the soils of this county varies
according to the kind of parent material, the lay of the
land, and the length of time the forces of soil formation
have been acting on the parent material. The downward
movement of water is one of the main factors in trans-
forming the parent material into a soil that has distinct
horizons. Few soils have been leached of lime to a depth
greater than 26 inches.

The Harney soil is an example of the influence of cli-
mate on the formation of soil. This soil formed in pale-
brown, calcareous loess that is about 20 to 25 percent clay
and is high in weatherable minerals. It has a well devel-
oped profile and is mature. The factors of soil formation
have had suflicient time to exert full influence on the profile
of this soil. Leaching and the weathering of minerals have

15 inches thick and an illuvial horizon about 20 to 30
inches. The illuvial horizon has a clay content of about
33 to 42 percent. The Harney soil is leached of free carbon-
ates to a depth of 18 to 30 inches.

Plant and animal life

Plants and animals are important in the formation of
soil. Plants largely determine the kind and amount of or-
ganic matter in the soil. They also affect the way organic
matter is added, whether as leaves and twigs on the sur-
face or as fibrous roots below the surface.

All the soils in the county formed under grass, and the
upper few inches contained many fibrous roots. Decom-
posed organic matter darkened the soils and influenced
the development of soil structure. The accumulation of
organic matter is greater in nearly level areas where the
most benefit is derived from the available moisture. As a
result, the soils in such areas are dark colored to a greater
depth than those in areas where slopes are more than 1
percent.

Bacteria and fungi live mainly on plant and animal
residue. They break down complex compounds into sim-
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pler forms, as in the decay of organic matter. The simpler
compounds supply nutrients for the growth of plants. Bur-
rowing animals and earthworms have influenced the for-
mation of soils by mixing the organic and mineral parts of
the soil. Uly and Bridgeport soils are examples of soils
that have many worm casts in the profile.

Relief

Relief affects runoff and drainage, and in turn, modifies
the effect of climate on the parent material. On the
stronger slopes, runoff is more rapid, less moisture enters
the soil, and erosion is greater. As a result, soil develop-
ment is less rapid.

The relationship of Ness, Harney, and Uly soils is an
example of the effect of relief on the formation of soil. The
parent material of the soils in these three series is similar,
and most of the differences in profile characteristics are the
result of differences in the relief.

Ness soils are in undrained depressions that receive run-
off from adjacent areas. Their clayey texture and gray
color show the effects of additional moisture and poor
drainage. The Harney soils have smooth, gentle slopes and
neither restricted nor excessive surface drainage. They are
less clayey and are better drained than Ness soil. They
are more clayey throughout than Uly soils and are leached
of lime to a greater depth. The more strongly sloping TTly
soils are generally in weakly convex areas. Runoff is more
rapid on these soils, and erosion has been greater than on
the soils that have gentle, smoother slopes. The weakly
delveloped profile of Uly soils reflects the influence of
relief.

Time

Time is necessary for the factors of soil formation to
develop soil horizons through their action on parent ma-
terial. The parent material of the Bridgeport soil, which
formed in alluvium, was deposited in Recent time. As a
result, these soils have weakly developed horizons. At the
other extreme are the Harney and Spearville soils, which
have parent material that has been in place long enough
for the formation of distinct soil horizons.

Differences in the soils of several series in this county
have been caused mainly by differences in the length of
time that the factors of soil formation have acted on the
parent material. For example, the parent material of the
Detroit and Bridgeport soils is nearly uniform, but the
more mature Detroit soils reflect the longer time that the
parent material has been subject to soil-forming factors.

Soils develop slowly in a dry climate and under sparse
vegetation such as exist in Hodgeman County, but they
develop much more rapidly in a moist climate and under
dense vegetation,

Classification of the Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to remem-
ber soil characteristics and interrelationships. Classifica-
tion is useful in organizing and applying the results of
experience and research. Soils are placed in narrow classes
for discussion in detailed soil surveys and for application
of knowledge within farms and fields. The many thousands
of narrow classes are then grouped into progressively fewer

and broader classes in successively higher categories, so
that information can be applied to large geographic areas.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and revised later (70). The system
currently used by the National Cooperative Soil Survey
was developed in the early sixties (9) and adopted in
1965 (12). It is under continual study.

The current system of classification has six categories.
Beginning with the most inclusive, these categories are the
order, the suborder, the great group, the subgroup, the
family, and the series. The criteria for classification are soil
properties that are observable or measurable, but the
properties are selected so that soils of similar genesis are
grouped together. The placement of some soil series in the
current system of classification, particularly in families,
may change as more precise information becomes available.

Table 6 shows the classification of each soil series of
Hodgeman County by family, subgroup, and order, accord-
ing to the current system.

Orper.—Ten soil orders are recognized. They are Enti-
sols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodosols,
Alfisols, Ultisols, Oxisols, and Histosols. The properties
used to differentiate these soil orders are those that tend to
give broad climatic groupings of soils. The two exceptions
are the EEntisols and Histosols, both of which occur in many
different kinds of climate. The three soil orders in Hodge-
man County are Entisols, Mollisols, and Vertisols.

Entisols are light-colored soils that do not have natural
genetic horizons or that have only very weakly expressed
beginnings of such horizons. These soils do not have traits
that reflect soil mixing caused by shrinking and swelling.

Mollisols formed under grass and have a thick, dark-
colored surface horizon containing colloids dominated by
bivalent cations. The material in these soils has not been
mixed by shrinking and swelling.

Vertisols are clay soils that shrink and swell enough to
cause cracking, shearing, and mixing of the soil material
when climatic and topographic conditions allow alternate
wetting and drying of the soil mass.

Susorper.—Each order is divided into suborders, pri-
marily on the basis of soil characteristics that seem to
produce classes having the greatest genetic similarity.
Climatic range is narrower than that of the order. The soil
properties used to separate suborders are mainly those that
reflect either the presence or absence of waterlogging or
soil differences resulting from the climate or vegetation.

GreaT GroUP.—Suborders are divided into great groups
on basis of uniformity in the kind and sequence of genetic
horizons and major soil features. The horizons used to
make separations are those in which clay, iron, or humus
have accumulated or those in which a pan interferes with
the growth of roots or movement of water. The features
used are the self-mulching properties of clays, soil
temperature, and major differences in chemical composi-
tion, mainly differences in calcium, magnesium, sodium,
and potassium. The great group is not shown in table 6.

Suserour.—Great groups are divided into subgroups,
one representing the central (typic) segment of the group,
and others, called intergrades, that have properties of one
great group and also one or more properties of another
great group, suborder, or order. Subgroups may also be
made in those instances where soil properties intergrade
outside of the range of any other great group, suborder, or
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TABLE 6.—Sotl series classified according to the current system of classification

Series Family Subgroup Order
Bridgeport_ ... ____.___ Fine-silty, mixed, mesic_ . ___ . ______.____ Fluventic Haplustolls____________ Mollisols.
Campus.. .o coem oo Fine-loamy, mixed, mesic._.___ . ____.______ Typic Calciustolls_ ... ._______ Mollisols.
Canlon . - oo Loamy; mixed, calcareous, mesic_ . ._______._______ Lithic Ustorthents___.________._.__ Entisols.
Coly _ o Fine-silty, mixed, calcareous, mesic_ ... _________ Typie Ustorthents._ ... ________._ Entisols.
Detroit oo Fine, montmorillonitic, mesic. . __ ... ____________ Pachic Argiustolls____.__.________ Mollisols.
Harney ' ... ... Fine, montmorillonitic, mesic_ - _ .. ________________ Typic Argiustolls___ .. __________ Mollisols.
Hord. . oo oo Fine-silty, mixed, mesic_ . .. ________._ Pachic Haplustolls_ .. _________ Mollisols.
Kim . o e Fine-loamy, mixed, calcareous, mesic__ - ___________ Ustic Torriorthents______________ Entisols.
Kipson . oo ______ Loamy, mixed, mesic, shallow.___ . _._______._______ Udorthentic Haplustolls. ... .____ Mollisols.
NesS - e memea e Fine, montmorillonitic, mesic_ - - . ______________ Udic Pellusterts_ - . ____________ Vertisols.
Ost ® - Fine-loamy, mixed, thermic_ .. ______._____._________ Typic Argiustolls_ ... ________ Mollisols.
Otero. - - oo Coarse-loamy, mixed, calcareous, mesic_____________ Ustic Torriorthents_. ____________ Entisols.
Penden._ oo Fine-loamy, mixed, mesie_.___ . _______.___ Typic Caleiustolls_ ___ . ___.______ Mollisols.
Richfield 4. _ . ________ Fine, montmorillonitic, mesic. - - _________________ Aridic Argiustolls____.___________ Mollisols.
ROXbBUTY oo eoeeeeeee Fine-silty, mixed, mesic__ .. ______ . ______.______ Cumulic Haplustolls. ... _________ Mollisols.
Spearville. ... ________ Fine, montmorillonitic, mesic_ - __________________ Typic Argiustolls_____________.__ Mollisols.

| U Fine-silty, mixed, mesic_ . __________._______ Typic Haplustolls. . _. ... _____ Mollisols.
Wakeen_ _ oo Fine-silty, earbonatic, mesic_ - .. _________.__ Typic Haplustolls_ _ .- __.__ Mollisols.

1 The Harney soils in units Hd and He in Hodgeman County are
taxadjuncts to the Harney series because the A horizon is thinner
and the depth to lime is less than the range defined for the Harney
series.

2 The Kipson soil in Hodgeman County is a taxadjunct to the
Kipson series because the mean annual precipitation is less than
the range defined for the Kipson series.

order. The names of subgroups are derived by placing one
or more adjectives before the great group.

FamiLy.—Families are established within a subgroup
primarily on the basis of properties important to the
growth of plants or behavior of soils when used for engi-
neering. Among the properties considered are texture,
mineralogy, reaction, soil temperature, permeability, thick-
ness of horizons, and consistence.

Climate*

Hodgeman County has a semiarid, continental climate
characterized by low annual rainfall, abundant sunshine,
dry atmospheric air, moderate to occasionally strong sur-
face winds, and large daily and annual variations in tem-
perature. The county is on the High Plains of Western
Kansas. The average elevation is about 2,300 feet above
sea level. Facts about temperature and precipitation are
given in table 7.

PrEcIPITATION

Hodgeman County, not far removed from the driest
area in the State, receives about 2014 inches of precipita-
tion annually. The Rocky Mountains and the Gulf of
Mexico are significant climatic controls. The mountains
effectively produce a rain shadow and contribute to the
low annual precipitation. Atmospheric air of eastward-
moving Pacific weather systems is lifted as it passes over
the mountain ranges. Consequently, much of the moisture
in these systems condenses and falls over the higher ele-
vations to the west of Kansas. The drier air currents then.
descend, and winds blow downslope in arriving at Hodge-
man County. The Gulf of Mexico is the principal source
of moisture for precipitation in western Kansas (4), but

*By MerLE J. BrowN, State climatologist, National Weather
Service.

3 The Ost soil in Hodgeman County is a taxadjunct to the Ost
series because the soil temperature is a few degrees lower than the
range defined for the Ost series.

¢ The Richfield soil in unit Ro in Hodgeman County is a taxad-
junct to the Richfield series because the A horizon is thinner and the
depth to lime is less than the range defined for the Richfield series.

Hodgeman County is not often in the path of moist air
that flows northward from the Gulf.

Insufficient rainfall is the most frequent limiting factor
in the production of farm crops on dryland farms. This
deficiency can be partly overcome by summer fallowing.
It is significant that about three-fourths of the annual
precipitation, 20.38 inches, falls during April through
September. Much of this moisture falls during showers
and thundershowers. Heavy downpours occur at times
and erode cultivated fields, especially where the slope is
more than 1 percent (6).

_ The peaks in rainfall are in May and June. Precipita-
tion averages more than 8 inches for each of these months.
Thereafter, it gradually declines to a minimum of 0.38
inch for January. Precipitation is very light in winter.
December, January, and February account for only 8 per-
cent of the annual average precipitation.

The annual precipitation varies. Records at Jetmore
for the period 1901 to 1966 show that precipitation has
ranged from 8.18 inches in 1952 to 84.52 inches in 1958
(fig. 17). A series of dry years is not uncommon. Droughts
were very severe during the 1930’s, and again from 1952
to 1956. Palmer (8) has developed a system for determin-
ing the intensity and duration of meteorological drought.
Data obtained from this system show that the drought of
the 1930’s was the longest of any in 30 years. Drought
conditions were continuous in west-central Kansas from
July 1932 through October 1940. Of the 103 months of
dry weather during that period, 55 months had either
severe or extreme drought. The drought of the 1950,
although of shorter duration, was even more severe than
the one of the 1930’s.

The cultivated soils in the county are subject to blow-
ing (6). During a period of drought soil blowing can be
severe, especially in spring when winds are usually the
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strongest. Strong surface wind and unstable air can move Table 7 shows, by months, the average precipitation for
soil particles and carry some of them to great heights. Hodgeman County. It can be noted that in 1 year out of 10,
Soil blowing was not so much of a problem in the drought on the average, precipitation in November measures less
of the 1950’s as it was in the 1980’s because management, than 0.01 inch. At the other extreme, precipitation in June,
including methods of tillage, had improved. on the average, exceeds 6.27 inches in 1 year out of 10.

TasLe 7.—Temperature and precipitation

[Data from Jetmore, Hodgeman County, Kans.]

Temperature Precipitation
Two years in 10 will have One year in 10 will have—
at least 4 days with—2
Month Average Average
daily daily Average
maximum?! | minimum! Maximum Minimum total 3
temperature temperature Less than More than
equal to or equal to or
higher than lower than
°F. °F. °F. °F. In. In. In.
January . . oo ____. 45. 1 17. 4 64 0 0. 38 0. 01 1. 06
February . - __________________ 49, 4 20. 7 70 7 .74 .04 1. 70
Mareho .. 58. 6 28. 5 77 11 1. 06 .09 2. 47
April .. ____ 67. 8 39. 2 88 25 1. 97 .27 3. 80
May._ . 77. 1 50. 1 93 38 3. 12 1. 04 5. 75
June._ . ____ 87. 7 60. 0 102 49 3. 12 .70 6. 27
July. .. 93. 9 65. 4 103 58 2. 80 . 59 5. 31
August_ _ . __________________ 92. 8 64. 3 103 55 2. 46 . 80 4,78
September . . ___ . _ . _________ 85. 2 55. 6 98 40 1.75 .28 3. 37
October. .. ________________ 73.0 42. 7 89 30 1. 55 .09 3.70
November_ . _ ______ . ________ 58. 1 28. 3 73 13 . 87 .01 2. 20
December-. .. __________ 46. 9 19. 8 65 7 . 56 01 1. 39
Year_ . ____ 69. 6 41.0 41106 5 —10 20. 38 ©13.93 728.79
! Period 1908-60. 5 Average annual minimum.
2 Period 1936-60. 8 Yearly value equal to or less than 13.93 inches.
3 Period 1901-60. 7 Yearly value equal to or less than 28.79 inches.
4 Average annual maximum.
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Figure 17.—Annual precipitation and precipitation from April through September at Jetmore, Kans., for the period 1901 throggh 1?65.
White part of bar represents precipitation from April through September. White part plus shaded part represents annual precipitation.
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Figure 18 shows the probability, in percent, of receiving
specified amounts of precipitation in any week of the year.
It also shows the normal weekly precipitation. The per-
centages are based on data recorded at Larned (6). It can
be noted in the figure that the best chances of receiving
significant amount of moisture, that is, 0.20 inch or more in
1 week, are late in May and early in June. In summer the
probability of significant rainfall is least late in July.

SOIL SURVEY

Table 8 gives the frequency, in years, of specified
amounts of rainfall for durations of one-half hour to
24 hours (13).

Snowfall 1s generally light. It averages about 20 inches
annually and is usually heaviest in March. Blizzards and
heavy snowstorms occur, but they are relatively infre-
quent. Snowfall may accumulate to a depth of several
inches, but seldom remains on the ground for long.
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60 / /\//\\
50 // M\
u / /\ .60 inch
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S W N N
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Figure 18.—Probabilities, in percent, of receiving at least the specified amount of precipitation by weeks. The normal amount of weekly
precipitation is shown at the bottom of this figure.

TABLE 8.—Frequency of specified amounts of rainfall during stated time intervals

Inches of rainfall for duration of—
Frequency !
One-half hour 1 hour 2 hours 3 hours 6 hours 12 hours 24 hours
Once in
lyear o ____. 0.9 1.2 1. 4 1.4 1.8 1.7 2.0
2 YeaArS e o oo 1.2 1.5 1.7 1.8 2.1 2.3 2.5
5 YeArS_ o e 1.6 2.1 2.4 2.5 2.7 3.2 3.5
10 years. . ..o 1.9 2.5 2.8 2.9 3.3 3.8 4.2
PEIZY:S ¢ 2.3 2.9 3.3 3.5 3.9 4.3 5.0
50 YearS  — oo - eemecceceemm 2.6 3.3 3.7 4.0 4.5 5.0 5.8
100 years_ oo ___ 3.0 3.7 4.2 4.5 5.0 5.8 6.0

1 Frequency of specified number of inches of rainfall at given time intervals. For example, 2.4 inches of rainfall in 2 hours can be expected
once in § years, and 1.9 inches in one-half hour can be expected once in 10 years.
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TEMPERATURE treme, on an average of 137 days the minimum tempera-
ture is 32° or lower. Table 7 gives the average daily maxi-
mum and minimum temperatures, by months, and
also gives the probability of very high or very low
temperatures.

The freeze-free period ranges from about 170 days per
h o - o . ear in the northwestern corner of the county to 180 days
The transition from winter to spring is rapid. In March, {; the southeastern corner (3). At Jetmore, the latest
for example, the mean temperature is 43.5° F.; in April, gate in spring of a temperature of 32° or below was

it i 53.5°. The change is even more rapid between October May 27, 1907. The earliest date of a 32° temperature in fall
and November. The mean temperature in October is 58°, (gqg September 20, 1918. Crops grown in the area are

and in November 43°. usually not damaged severely by freezing weather

The temp%mture extremes at Jetmore ha;ve ranged from Progabilities fo% the last fr{:ezg in springg and the first in
a low of 24° below zero to a high of 114° (fig. 19). The  f4]] gre given for five freeze thresholds in table 9. Data in
average daily maximum during July anc'! August isinthe thig table indicate that in half the years, on the average,
nineties. On an average of 78 days during the year, the the last 82° temperature in spring occurs after April 27,
maximum temperature is 90° or higher. At the other ex- and the first in fall before October 19.

Frequent cloudless skies and dry atmospheric air result
in warm days and cool nights. Daily and annual tempera-
tures vary greatly. A daily range of 30 degrees is not
uncommon, and variations of more than 40 degrees are
recorded at times, particularly in fall.
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Figure 19.—Means and extremes of temperature at Jetmore, Kans.
TaBLE 9.——Probability of last freezing temperature in spring and first in fall
Dates for given probability and temperature
Probability
16° F. 20° F. 24° F. 28° F. 32° F.
or lower or lower or lower or lower or lower
Spring:
1 year in 10 later than.__ . _________________ April 4 April 11 April 14 April 29 May 12
2yearsin 10laterthan._______________________ March 29 April 5 April 9 April 24 May 7
- 5 years in 10 later than._ - _____________________ Mareh 17 March 26 March 31 April 14 April 27
all:
1yearin 10earlierthan_______________________ November 5 October 29 October 21 October 16 October 5
2 years in 10 earlier than_ . ____________________ November 11 | November 3 October 25 October 21 October 9
5 years in 10 earlier than__ _ ___________________ November 23 | November 14 | November 4 October 30 October 19
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Surface winds are moderate to occasionally strong. The
strongest winds are in March and April when hourly
velocities average 16 to 17 miles per hour. The prevailing
wind direction is northerly in February, March, and De-
cember, and southerly in other months.

Tornadoes occur occasionally, but generally affect only
small local areas. Hail, accompanied by strong winds,
probably causes more damage than any other type of
storm. In the wettest years, when conditions are favorable
for bumper crops, damage may be especially severe.

Additional Facts About the County

Hodgeman County was organized in 1879. The popula-
tion was about 1,500. It increased steadily to 3,825 1n 1930.
Then it decreased and fluctuated during the 1950’s. In
1960, it was 3,115,

In 1949, farmers and landowners organized the county
into a soil conservation district to promote proper land
use and the conservation of soil and water. Hodgeman
County was the 97th county in the State to form a district.

The following pages tell about the physiography, relief,
and drainage in the county, the water supply, markets
and transportation, industries, and farming.

Physiography, Relief, and Drainage

Hodgeman County les within the Central High Table-
land and the Rolling Plains and Breaks sections of the
Central Great Plains Winter Wheat and Range Region.

All of the county drains into the Pawnee River except
the southeast corner, which drains into Little Coon Creek.
The Pawnee River, which originates in Finney County and
joins the Arkansas River at Larned in Pawnee County,
about 25 miles east of the east Hodgeman County line,
flows generally through the northern part of Hodgeman
County. Its largest tributary, Buckner Creek, originates
in the northeastern part of Gray County and flows north-
eastward to join the Pawnee River about 5 miles south
and one-fourth mile east of the northeast corner of Hodge-
man County. The largest tributary of Buckner Creek is
Sawlog Creek, which originates in the northwest corner
of Ford County and joins Buckner Creek at Flanston in
the eastern part of the county. Hackberry Creek, a small
tributary, originates in Lane County and joins the Pawnee
River in the northwestern part of the county. Little Coon
Creek originates in Ford County, flows through the south-
east corner of Hodgeman County into Edwards County,
and drains into the Arkansas River about 8 miles north-
east of Ilinsley.

The central parts of the divides between the major
streams are flat and undissected. The major drainage of
the areas is to the east; the divides, therefore, slope east-
ward. South-facing slopes of the divides slope gently to
the streams. The soils are deep. Rock outcrops are rare.
In contrast are the north-facing slopes, which are gen-
erally short, steep, rough, and broken. The soils on these
slopes are mostly moderately deep to shallow over rock
and there are many rock outcrops. The valleys of streams
that trend northward or southward have nearly symmetri-
cal cross sections (7). All the major streams have de-
ve'lé)ped flood plains, some of which are more than 2 miles
wide.

Elevations in Hodgeman County range from 2,090 feet
where Buckner Creek and the Pawnee River leave the
county to about 2,660 feet in the southwest corner. The
elevation at Hanston is about 2,140 feet, and at Jetmore
about 2,280 feet.

Water Supply

Ground water is obtained from the alluvium of the
larger streams, from the Ogallala Formation, and from
the Dakota Sandstone. Some water comes from springs,
but most comes from wells.

Water for domestic use is obtained from wells. Most
water for livestock also comes from wells, but some comes
from springs, creeks, and small ponds. Wells for domestic
use and for livestock can be drilled almost anywhere in
the county.

Water in sufficient quantity to irrigate field crops is
pumped from the alluvium of the major streams, and in
local areas from the Ogallala Formation and the Dakota
Sandstone.

Markets and Transportation

Jetmore and Hanston, two towns in Hodgeman
County, are along Buckner Creek. Jetmore is in the
center of the county. Hanston is about midway between
Jetmore and the east county line. Both are on U.S.
Highway 156.

U.S. Highway 156 crosses the center of Hodgeman
County, generally from east to west. U.S. Highway 283
crosses from north to south and intersects Highway 156
at Jetmore. A bus line traveling north and south operates
on a schedule through Jetmore. Practically all the county
is accessible by graded county and township roads.

Industries

Petroleum and natural gas production is second only to
farming in Hodgeman County. There is a natural gas
plant in the northeast corner of the county. Fields opening
north of Hanston sharply increased petroleum produec-
tion in 1962,

Sand and gravel, used mainly for road surfacing, are
obtained from deposits on Sand and White Woman
Creeks. Limestone for fenceposts, culverts, bridges, and
other structures has been quarried (7). At present there
are no active quarries,

Farming

Farming in Hodgeman County is based mainly on wheat
and grain sorghum. Dryland farming is predominant.
Farming operations are on a large scale and are highly
mechanized. About 9,000 acres is irrigated. The raising and
production of cattle is the principal livestock industry in
the county.

Crops—Wheat and grain sorghum are the crops best
suited to the dryland farming and the climate of Hodge-
man County. Wheat is the main cash crop. It is usually
grown on acreages that have been fallowed. During the
fallow period, the soil is kept free of weeds and volunteer
wheat so that moisture is stored for the crop that follows,
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In 1960, according to the Kansas State Board of Agri-
culture, 153,000 acres was in wheat, 26,000 in grain sor-
ghum, 18,000 in forage sorghum, 11,000 in barley, 1,000 in
alfalfa, 800 in oats, and 200 in corn.

Wheat and grain sorghum are also the major crops un-
der irrigation. Small acreages are used for alfalfa, corn,
and forage sorghum.

Range—About 40 percent of the county is in native
grass and is used as range. About half the rangeland is
nonarable. Most of the rangeland is on the more sloping
soils south of Buckner Creek, in the northwest quarter of
the county, and on the east side of Sawlog Creek. These
soils support mainly mid and short grasses. Tall grass
grows in bottom lands that are frequently flooded.

Livestock.—Large numbers of cattle and some sheep are
brought into the county in fall when wheat pasture and
sorghum stubble are available for grazing.

In 1960, according to the Kansas State Board of Agri-
culture, there were 370 horses and mules, 1,700 milk cows,
38,300 cattle other than milk cows, 5,840 sheep, 1,400 hogs,
and 29,000 chickens in Hodgeman County.

Size, type, and tenure of farms—The 1964 United States
Census of Agriculture reported 507 farms in Hodgeman
County. The average size of farms was 1,000 acres. Dry-
land farms numbered about 405 and averaged about 967
acres. All or part of the cropland on the other 102 farms,
115,685 acres, was irrigated. Average size per farm was
1,134 acres. The estimated numbers of farms classified ac-
cording to major source of income are as follows: 128
cash grain, 20 dairy, 280 livestock other than poultry
or dairy, 23 general farms, and 56 miscellaneous and
unclassified.

The 1964 census shows approximately 20 percent of the
operators are full owners, 52 percent are part owners, and
28 percent are tenants.
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Glossary

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

Available water capacity (also termed available moisture capacity).
The capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at wilt-
ing point. It is commonly expressed as inches of water per
inch of soil.

Calcareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Caliche. A more or less cemented deposit of calecium carbonate in
many soils of warm-temperate areas, as in the Southwestern
States. The material may consist of soft, thin layers in the soil
or of hard, thick beds just beneath the solum, or it may be
exposed at the surface by erosion.

Chlorosis. Yellowing or blanching of green portions of a plant, par-
ticularly the leaves. May be caused by disease organisms, un-
availability of nutrients, or other factors.

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.

Complex, soil. A mapping unit consisting of different kinds of soils
that occur in such small individual areas or in such an intri-
cate pattern that they cannot be shown separately on a pub-
lishable soil map.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrations of compounds, or of soil
grains cemented together, The composition of some concretions
is unlike that of the surrounding soil. Calcium carbonate and
iron oxide are examples of material commonly found in
concretions.

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

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween 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 distinetly noticeable.

Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.
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Soft.—When dry, breaks into powder or individual grains under
very slight pressure.
Cemented.—Hard and brittle; little affected by moistening.
Depth classes, soil. The upper limit and the lower limit of a depth
class, applied to any one soil, are fixed in definite figures. These
limits need to vary somewhat among soils depending on the
other soil characteristics. In this survey, the approximate
upper and lower limits of depth classes are as follows.

Inches
Very shallow____________ e 0 to 10
Shallow 10 to 20
Moderately deep._ oo 20 to 40
DD e 40 to 60

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially.

Gravel. Individual rock or mineral fragments having diameters
ranging from 2.0 millimeters to 3 inches. As a textural class
modifier, gravelly is used when the soil mass contains above 15
to 20 percent by volume of the fragments, depending on the
other soil characteristics.

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

O horizon—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A Torizon.—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A
to the underlying C horizon. The B horizon also has dis-
tinctive characteristics caused (1) by accumulation of clay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (3) by redder or stronger
colors than the A horizon; or (4) by some combination of
these. Combined A and B horizons are usually called the
solum, or true soil. If a soil lacks a B horizon, the A horizon
alone is the solum.

¢ horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed, If the
material is known to be different from that in the solum,
a Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an A
or B horizon.

Leached, soil. A so0il from which most of the soluble materials have
been removed from the entire profile or have been removed
from one part of the profile and have accumulated in another
part.

Loam. As a soil textural class, a soil material that contains 7 to 27
percent clay, 28 to 50 percent silt, and less than 52 percent sand.

Loess. Fine-grained material, dominantly of silt-sized particles, that
has been deposited by wind.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

pH value. A numerical means for designating acidity and alkalinity
in soils. A pH value of 7.0 indicates precise neutrality ; a higher
value, alkalinity ; and a lower value, acidity.

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

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed
in pH values. A soil that tests to pH 7.0 is precisely neutral
in reaction because it is neither acid nor alkaline, An acid, or

“sour,” soil is one that gives an acid reaction; an alkaline soil
is one that is alkaline in reaction. In words, the degrees of
acidity or alkalinity are expressed thus:

pH pH
Extremely acid-_. Below4.5 Neutral _._._______ 6.6t07.3
Very strongly acid- 4.5to 5.0 Mildly alkaline__.__ 74t017.8
Strongly acid-____ 51t0o5.5 Moderately alkaline. 7.9to84
Medium acid_____ 56t06.0 Strongly alkaline__. 85t09.0
Slightly acid___.. 6.1to6.5 Very strongly alka-

line, 9.1 and higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Sand. Individual rock or mineral fragments in a soil that range in
diameter 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 sand and not more than 10 percent clay.

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating char-
acteristies and in arrangement in the profile,

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). Soil of the silt
textural class is 80 percent or more silt and less than 12 per-
cent clay.

Seil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the inte-
grated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely con-
fined to the golum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining 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), colummnar
(prisms with rounded tops), blocky (angular or subangular),
and grenular. Structureless soils are either single grain (each
grain by itself, as in dune sand) or massive (the particles ad-
hering together without any regular cleavage, as in many clay-
pans and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the solum
below plow depth,

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or undu-
lating, bordering a river, or lake, or the sea. Stream terraces are
frequently called second bottoms, as contrasted to flood plains,
and are seldom subject to overflow, Marine terraces were de-
posited by the sea and are generally wide,

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand, loamy
sand, and sandy loam classes may be further divided by speci-
fying “coarse,” “fine,” or “very fine.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the fri-
able state and is associated with high noncapillary porosity
and stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.



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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