SOIL SURVEY OF

Parmer County, Texas

o
. X iy “ X .f"

X.e - ’ 4
Atk S W e "3

United States Department of Agriculture

Soil Conservation Service
In cooperation with

Texas Agricultural Experiment Station




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

Major fieldwork for this soil survey was completed in the period 1967-72. Soil names and descrip-
tions were approved in 1972, Unless otherwise indicated, statements in the publication refer to condi-
tions in the county in 1972. This survey was made cooperatively by the Soil Conservation Service and
the Texas Agricultural Experiment Station. It is part of the technical assistance furnished to the Parmer

County Soil and Water Conservation District.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms,
ranches, woodlands, and wildlife areas; in se-
lecting sites for roads, ponds, buildings, and
other structures; and in judging the suitability
of tracts of land for farming, industry, and rec-
reation.

Locating Soils

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

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

Finding and Using Information

The “Guide to Mapping Units” can be used to
find information. This guide lists all the soils of
the county in alphabetic order by map symbol
and gives the capability classification of each.
It also shows the page where each soil is de-
scribed and the page number of the capability
unit and the range site in which the soil has been
placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by us-
ing the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show

soils that have the same limitation or. suit-
ability. For example, soils that have a slight
limitation for a given use can be colored green,
those that have a moderate limitation can be
colored yellow, and those that have a severe
limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the range sites.

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

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

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings and industrial buildings and
for recreation areas in the sections ‘“Engineer-
ing Uses of the Soils” and “Recreational De-
velopment.”

Engineers and builders can find, under “Engi-
neering Uses of the Soils,” tables that contain
estimates of soil properties and information
about soil features that affect engineering prac-
tices.

Scientists and others can read about how
the soils formed and how they are classified in
‘éhe;lsection “Formation and Classification of the

oils.”

Newcomers in Parmer County will be espe-
cially interested in the section “General Soil
Map,” where broad patterns of soils are de-
sceribed. They may also be interested in the in-
formation about the county given at the
beginning of the publication and in the section
“General Nature of the County.”

Cover:

Irrigated grain sorghum ready for harvest on
Acuff loam, 0 to 1 percent slopes. Grain elevator and the
city of Bovina are in the background.
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SOIL SURVEY OF PARMER COUNTY, TEXAS

BY HERBERT E. BRUNS, SOIL CONSERVATION SERVICE

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

PARMER COUNTY is on the western edge of the
Texas Panhandle (fig. 1). It is in the southern
part of the smooth tableland known as the High Plains
which extend from Texas into Canada. This tableland
is broken by playa basins and entrenched draws. The
county has an area of 549,760 acres, or 859 square
miles. Elevation ranges from about 4,440 feet at a
point 2.1 miles south of the northwest corner of the
county to 3,770 feet where Running Water Draw leaves
the county on the east.

Irrigated grain sorghum, cotton, corn, and wheat are
the main crops. Grain sorghum and wheat are also dry-
farmed, and nearly all of the dryfarmed soils are in the
northwestern part of the county. Parmer County is the
leading producer of grain sorghum in Texas. A large
acreage of irrigated vegetables and sugar beets is also
grown,

Beef production is an important enterprise in the
county, and livestock operations include cow-calf and
stocker cattle enterprises. Stocker cattle are mainly
grazed on wheat in winter, but thousands of cattle are
fattened each year in feedlots, where vegetable and
sugar beet byproducts, hay, silage, and locally grown
grain sorghum are used as feed. Feedlot operations
have created an increased interest in stocker cattle.
Seven commercial feedlots are located in the county.
The feedlots range in capacity from 7,600 to 60,000
head. An increased number of livestock raisers keep
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Figure 1.—Location of Parmer County in Texas.

calves from their herds, run them as stockers if forage
is available, and then place them in nearby feedlots.

How This Survey Was Made

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

The soil scientists made comparisons among the 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 nation-
wide, uniform procedures. The soil series and the soil
phase are the categories of soil classification most used
in a local survey.

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

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other character-
istic that affects use of the soils by man. On the basis
of such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that affects
management, For example, Acuff loam, 3 to 5 percent
slopes, is one of several phases within the Acuff series.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
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2 SOIL SURVEY

ping unit is nearly equivalent to a soil phase. It is not
exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of
some kind that have been seen within an area that is
dominantly of a recognized soil phase.

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

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex contains some of each of the two or more
dominant soils, and the pattern and relative propor-
tions are about the same in all areas. Generally, the
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen. Estacado-Posey
complex, 3 to 5 percent slopes, is an example.

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

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

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants, and
as material for structures, foundations for structures,
or covering for structures. They relate this behavior to
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow perme-
ability of the soil or its high water table. They see that
streets, road pavements, and foundations for houses
are cracked on a named kind of soil and they relate this
failure to the high shrink-swell potential of the soil
material, Thus, they use observation and knowledge of
soil properties, together with available research data,
to predict limitations or suitability of soils for present
and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agron-
omists, engineers, and others, They then adjust the
groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under current methods of use and management.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Parmer County.

A soil association is a landscape that has a distinctive
proportional pattern of soils. It normally consists of
one or more major soils and at least one minor soil, and
it is named for the major soils. The soils in one asso-
ciation 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 a county, who
want to compare different parts of a county, or who
want to know the location of large traets that are suit-
able for a certain kind of land use. Such a map is use-
ful as a general guide in managing a watershed or a
wildlife area or in planning engineering works, recrea-
tional facilities, and community developments. It is not
a suitable map for planning the management of a farm
or field, or for selecting the exact location of a road,
building, or similar structure, because the soils in any
one association ordinarily differ in slope, depth, stoni-
ness, drainage, and other characteristics that affect
their management.

The six associations in Parmer County are discussed
in this section. The terms for texture used in the title
for several of the associations apply to the texture of
the surface layer. For example, in the title of associa-
tion 1, the words, “clay loams,” refer to the texture of
the surface layer.

1. Olton association

Nearly level to gently sloping, noncalcareous, moder-
ately slowly permeable clay loams on uplonds

This association makes up about 54 percent of the
county. It is about 81 percent Olton soils and 19 percent
minor soils. Most of the soils are nearly level, but in
some areas gently sloping soils are around playas (fig.

2).

Olton soils have a surface layer of brown clay loam
about 9 inches thick. The next layer to a depth of 28
inches is brown and reddish-brown clay loam. Below
this is 22 inches of yellowish-red clay loam. The next
{ayer to a depth of about 76 inches is pinkish-white clay
oam.

Minor in this association are Acuff, Amarillo, Berda,
Estacado, Lipan, Pullman, Randall, and Tulia soils.
Lipan soils are on benches around playas, and Randall
soils are on playa bottoms, The other soils are in small
areas scattered throughout the association.

This association is used mostly for crops. Most culti-
vated areas are irrigated, mainly by surface methods.
Alfalfa, corn, cotton, grain sorghum, soybeans, and
wheat are the main crops. Many areas of Olton soils
are used for production of vegetables. Small areas of
gently sloping soils are used for grass. Pheasant flour-
ish in grain fields if stalks are left as cover.

2. Acuff association

Nearly level to gently sloping, noncaleareous, moder-
ately permeable loams on uplands

This association makes up about 16 percent of the
county. It is about 70 percent Acuff soils and 30 per-
cent minor soils. This association lacks prominent fea-
tures, but it is characterized by a few slight rises and
many circular playas in which water accumulates (fig.
3). Almost a third of the acreage is gently sloping and
is on the upper rims of playa depressions.

Acuff soils have a surface layer of brown loam about



PARMER COUNTY, TEXAS 3

Figure 2.—Nearly level soils and a playa basin in the Olton association.

11 inches thick, Below this is about 5 inches of brown
sandy clay loam. The next layer is yellowish-red and
light reddish-brown sandy clay loam to a depth of 52
inches, Below this to a depth of about 80 inches is pink
sandy clay loam.

Minor in this association are Amarillo, Estacado,
Friona, Olton, and Randall soils. Amarillo and Esta-
cado soils are in sloping areas around the playas, and
Friona and Olton soils are in smooth areas scattered
throughout the association. Randall soils are on playa
bottoms.

About 90 percent of this association is cultivated, and
most areas are irrigated. Cotton, corn, grain sorghum,
and wheat are the main crops. Alfalfa, soybeans, and
vegetables are grown in some areas. Grain fields pro-
vide cover and food for pheasant and are seasonal feed-
ing grounds for ducks and geese.

3. Pullman association

Nearly level to gently sloping, moncalcareous, very
slowly permeable clay loams on uplands

This association makes up about 14 percent of the
county. It is about 87 percent Pullman soils and 13 per-
cent minor soils. This association lacks prominent fea-
tures, but it is characterized by a few slight rises and
many circular playas in which water accumulates.

Pullman soils have a surface layer of brown clay
loam about 9 inches thick. The next layer is brown,
reddish-brown, and yellowish-red clay to a depth of 48
inches. Below this to a depth of 89 inches is pink clay
over reddish-yellow clay loam.

Minor in this association are Estacado, Lipan, Olton,
Randall, and Tulia soils. Estacado, Olton, and Tulia
soils are on side slopes and in broad, smooth areas,
Lipan soils are on low benches, and Randall soils are on
playa bottoms.

Most of the dryfarmed areas and many of the irri-
gated areas in the county are in this association. Pull-
man soils are well suited to surface irrigation. The soils
are droughty when dryfarmed. Alfalfa, corn, cotton,
grain sorghum, vegetables, and wheat are the main
crops. Pheasant and waterfowl] use some of the wasted
grain in fall and winter. Many areas in the association
can be used for ponds for fish production if water is
available.

4. Amarillo association

Nearly level to gently sloping, noncalcareous, moder-
ately permeable fine sandy loams on uplands

This association makes up about 8.5 percent of the
county. It is about 61 percent Amarillo soils and 39
percent minor soils. This association is on a plain that
is smooth except for playa depressions. About a fifth
of the acreage is gently sloping and is on rims around
playas.

Amarillo soils have a’surface layer of reddish-brown
fine sandy loam about 9 inches thick. Below this is
yellowish-red sandy clay loam to a depth of 44 inches.
The next layer between the depths of 44 and 56 inches
is pink sandy clay loam that is high in calcium carbon-
ate. Below this to a depth of 102 inches is reddish-
yvellow sandy clay loam.
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Figure 3.—Typical pattern of soils and parent material in the Acuff association.

Minor in this association are Acuff, Arvana, Bippus,
Estacado, Olton, Posey, Randall, Tulia, and Zita soﬂs
Acuff, Arvana, Estacado Olton, ‘and Posey soils are in
the smooth areas. Also, Estacado, Posey, and Tulia
soils are on side slopes of drainageways and playas.
Bippus soils are on alluvial bottoms of drainageways.
Randall soils are on playa bottoms, and Zita soils are
on benches around depressions.

About 90 percent of this association is cultivated.
Most areas are irrigated. Alfalfa, castorbeans, corn,
cotton, grain sorghum, soybeans, and wheat are the
main crops.

5. Berda-Estacado-Bippus association
Nearly level to sloping, noncalcareous to calcareous,
moderately permeable loams and clay loams on sides
and bottoms of draws

This association makes up about 6.5 percent of the
county. It is about 19 percent Berda soils, 18 percent
Estacado soils, 16 percent Bippus soils, and 47 percent
minor soils.

Berda soils have a surface layer of brown loam about
6 inches thick. The next layer is brown and light-brown
loam to a depth of 27 inches. Below this is light reddish-
brown loam about 9 inches thick. The underlying mate-

rlails reddish-brown fine sandy loam to a depth of 63
inches.

Estacado soils have a surface layer of dark grayish-
brown and brown clay loam about 13 'inches thick. The
next layer is brown and light-brown clay loam to a
depth of 28 inches. Below this is about 15 inches of pink
clay loam that is high in carbonates. The next layer is
light-brown clay loam to a depth of 75 inches. Below
this to a depth of about 90 inches is reddish-yellow clay
loam.

Bippus soils have a surface layer of brown, very dark
grayish-brown, and dark grayish-brown clay loam
about 19 inches thick. The next layer is brown clay
loam about 47 inches thick.

Minor in this association are Acuff, Amarillo, Kim-
brough, Likes, Mobeetie, Olton, Posey, Potter Pullman
Randall, Spur and Tulia s011s Spur soils and a few
small playas that consist of Randall soils are on the
bottoms of draws. The other soils are on side slopes of
draws.

This association is used mostly as range. Some areas
of Bippus soils are used for 1rr1gated crops. Although
some of the best range areas in the county are in this
association, only a few areas are used entirely for
range. Draws in this association have potential as sites
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for dams, which could store limited amounts of water.
This association has some potential as wildlife habitat
for predators, furbearers, rodents, quail, and other
small birds and mammals,

6. Estacado-Tulia association

Nearly level to gently sloping, calcareous, moderately
permeable clay loams to loams on uplands

This association makes up about 1 percent of the
county. It is about 58 percent Estacado soils, 15 percent
Tulia soils, and 27 percent minor soils. About a third
of the acreage is gently sloping,

Estacado soils have a surface layer of dark grayish-
brown and brown clay loam about 138 inches thick. The
next layer is brown and light-brown clay loam to a
depth of 28 inches. Below this is about 15 inches of
pink clay loam that is high in carbonates. Next is light-
brown clay loam to a depth of 75 inches. Below this to a
depth of about 90 inches is reddish-yellow clay loam.

Tulia soils have a surface layer of grayish-brown
loam about 9 inches thick over light brownish-gray clay
loam about 8 inches thick. The next layer is very pale
brown and reddish-yellow clay loam to a depth of 63
inches. Below this to a depth of about 94 inches is
yellowish-red clay loam.

Minor in this association are Acuff, Olton, and Posey
soils, all of which are on smooth plains.

This association is used mostly for crops. Most culti-
vated areas are irrigated. Alfalfa, corn, cotton, grain
sorghum, soybeans, and wheat are the main crops. This
association has potential as wildlife habitat, mostly for
pheasant.

Descriptions of the Soils

This section describes the soil series and mapping
units in Parmer County. Each soil series is desecribed
in detail, and then, briefly, each mapping unit in that
series is described. Unless it is specifically mentioned

otherwise, it is to be assumed that what is stated about
the soil series holds true for the mapping units in that
series. Thus, to get full information about any one
mapping unit, it is necessary to read both the descrip-
tion of the mapping unit and the description of the soil
series to which it belongs.

An important part of each series description is the
soil profile; that is, the sequence of layers from the sur-
face 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 is much more detailed and is for those who
need to make thorough and precise studies of soils. The
profile described in the series is representative for map-
ping units in that series. If the profile of a given map-
ping unit is different from the one described for the
series, the differences are stated in the description of
the mapping unit, or they are differences that are ap-
parent in the name of the mapping unit. Soil colors in
this section are expressed both in words and in Munsell
color notations and are for dry soil unless otherwise
stated. The description of each mapping unit contains
suggestions on how the soil can be managed.

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 de-
scription of a mapping unit is the capability unit and
range site in which the mapping unit has been placed.
The page for the description of each capability unit and
range site can be learned by referring to the “Guide to
Mapping Units” at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 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
obtained from the Soil Survey Manual (6).!

*Ttalic numbers in parenthesis refer to Literature Cited,
page 60.

TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Acreage | Percent Soil Acreage | Percent

Acuff loam, 0 to 1 percent slopes 59,260 10.8 | Friona loam, 0 to 1 percent slopes —___._—._ 4,290 0.8
Acuff loam, 1 to 3 percent slopes 28,660 5.2 | Kimbrough loam, 1 to 5 percent slopes —.._._ 800 1
Acuff loam, 3 to 5 percent slopes 2,740 .b || Likes loamy fine sand, 1 to 8 percent slopes — 790 1
Amarillo fine sandy loam, 0 to 1 Lipan clay, depressional 1,150 2

percent slopes ____ 23,340 4.3 | Mobeetie fine sandy loam, 0 to 3
Amarillo fine sandy loam, 1 to 3 percent slopes T70 1

percent slopes 8,840 1.6 | Olton clay loam, 0 to 1 percent slopes —_____ 227,840 414
Amarillo fine sandy loam, 3 to 5 Olton clay loam, 1 to 3 percent slopes ______ 27,440 5.0

percent slopes 1,150 .2 | Posey fine sandy loam, 0 to 1 percent slopes _ 2,070 4
Arvana fine sandy loam, 0 to 1 Posey fine sandy loam, 1 to 3 percent slopes - 3,760 q

percent slopes 5,450 1.0 | Posey-Berda complex, 5 to 8 percent slopes _ 2,710 .5
Berda loam, 3 to 5 percent slopes —___..____ 2,080 4 Il Potter loam, 3 to 12 percent slopes —_______ 1,560 3
Berda loam, 5 to 8 percent slopes —.___.__._ 4,080 ST || Pullman clay loam, 0 to 1 percent slopes ___| 69,380 12.6
Bippus fine sandy loam, 0 to 1 Pullman clay loam, 1 to 8 percent slopes —... 3,380 .6

percent slopes __ 1,540 .3 | Randall clay - —— 9,840 1.8
Bippus clay loam, 0 to 1 percent slopes —___ 4,100 .7 | Tulia loam, 0 to 1 percent slopes —___._____ 1,120 2
Bippus clay loam, 1 to 3 percent slopes —___ 980 .2 | Tulia loam, 1 to 3 percent slopes —___._____ 1,820 3
Bippus and Spur soils, frequently flooded —_ 2,580 .5 || Tulia-Potter complex, 1 to 5
Estacado clay loam, 0 to 1 percent slopes _.| 14,260 2.6 percent slopes 1,980 4
Estacado clay loam, 1 to 3 percent slopes —._[ 22,310 4.1 || Zita loam, 0 to 1 percent slopes — .o _______ 1,120 2
Estacado-Posey complex, 3 to 5

percent slopes 6,570 1.2 Total 549,760 100.0
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Acuff Series

The Acuff series consists of deep, nearly level to
gently sloping, noncalcareous, loamy soils on smooth
upland plains. These soils formed in eolian deposits.

In a representative profile the surface layer is brown
loam about 11 inches thick (fig. 4). Below this is brown
sandy clay loam about 5 inches thick. The next layer is
yellowish-red and light reddish-brown sandy clay loam
about 36 inches thick. Below this to a depth of about 80
inches is pink sandy clay loam.

Acuff soils are well drained. Permeability is moder-
ate, and available water capacity is high. Runoff is slow
to medium.

These soils are well suited to native grass or to row
crops. They can be used for many kinds of irrigated
truck crops. Cotton, corn, grain sorghum, wheat, veg-
etables, soybeans, and alfalfa are the main crops.

Representative profile of Acuff loam, 0 to 1 percent
slopes, 2 miles north of Farwell on a county road on
New Mexico State line and 1 mile east on a field road,
40 feet east and 100 feet north of the southwest corner
of sec. 45, blk. A:

A11—0 to 4 inches, brown (7.5YR 4/2) loam, dark brown
(7.5YR 3/2) moist; weak, very coarse, prismatic
structure parting to weak, fine, subangular blocky
and granular; somewhat platy structure in top %
inch; hard, friable, slightly plastic; many fine
roots; many fine and very fine pores and few
medium pores; few worm casts; neutral; clear,
smooth boundary.

Figure 4.—Profile of Acuff loam showing the layer of calcium
carbonate accumulation helow a depth of about 36 inches.

A12—4 to 11 inches, brown (7.5YR 4/2) loam, dark brown
(7.5YR 8/2) moist; moderate, coarse, prismatic
structure parting to weak, fine and very fine,
subangular blocky and granular; hard, friable,
slightly sticky and plastic; many fine roots; many
very fine and fine pores and common medium
pores; common worm casts; mildly alkaline; clear,
smooth boundary.

B21t—11 to 16 inches, brown (7.5YR 4/2) sandy clay loam,
dark brown (7.5YR 8/2) moist; moderate, coarse,
prismatic structure parting to weak, fine, sub-
angular blocky and granular; very hard, friable,
sticky and plastic; many fine roots; many very
fine and fine pores and common medium pores;
common worm casts; common, discontinuous,
patchy clay films, mostly on faces of prisms;
mildly alkaline; clear, smooth boundary.

B22t—16 to 21 inches, yellowish-red (5YR 4/6) sandy clay
loam, yellowish red (5YR 3/6) moist; moderate,
coarse, prismatic structure parting to weak, fine,
subangular blocky and granular; very hard, fri-
able, sticky and plastic; many fine roots; many
very fine and fine pores and few medium pores;
common worm casts; common patchy clay films,
mostly on faces of prisms; mildly alkaline; clear,
smooth boundary.

B23t—21 to 28 inches, yellowish-red (YR 4/8) sandy clay
loam, yellowish red (5YR 3/8) moist; moderate,
coarse and medium, prismatic structure parting to
weak, fine, subangular blocky; very hard, friable,
sticky and plastic; common fine roots; many very
fine and fine pores and few medium pores; few
worm casts; common patchy clay films, mostly on
faces of prisms; calcareous in lower part; mod-
erately alkaline; gradual, smooth boundary.

B24t—28 to 40 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (6YR 4/6) moist; moderate,
coarse and medium, prismatie structure parting to
weak, fine, subangular blocky; very hard, friable,
sticky and plastic; few fine roots; many very fine
and fine pores and few medium pores; few worm
casts; few patchy clay films on faces of prisms;
few, fine, calcium carbonate concretions; 1 percent
calcium carbonate, by volume; calcareous; moder-
ately alkaline; abrupt, smooth boundary.

B25tca—40 to 52 inches, light reddish-brown (5YR 6/4)
sandy clay loam, reddish brown (5YR 5/4) moist;
weak, coarse, prismatic structure parting to weak,
fine, subangular blocky; very hard, friable, sticky
and plastic; few fine roots; many very fine and
fine pores and few medium pores; few worm casts;
common patchy clay films on faces of peds, masked
in places by calcium carbonate coatings; 5 percent
calcium carbonate concretions; 30 percent calcium
carbonate, by volume; calcareous; moderately
alkaline; diffuse, smooth boundary.

B26tca—b52 to 72 inches, pink (5YR 7/8) sandy clay loam,
reddish yellow (5YR 6/6) moist; weak, coarse,
prismatic structure parting to weak, medium, sub-
angular blocky; very hard, friable, sticky and plas-
tic; few fine pores; few worm casts; few, patchy
clay films on faces of peds; few, medium, pinkish-
white masses of calcium carbonate; 35 percent cal-
cium carbonate, by volume; calcareous; moderately
alkaline; gradual, smooth boundary.

B27t—72 to 80 inches, pink (5YR 8/4) sandy clay loam,
reddish yellow (5YR 6/6) moist; weak, medium,
subangular blocky structure; very hard, friable,
sticky and plastic; few fine roots; many very fine
and fine pores and few medium pores; common
patchy clay films on some faces of peds and bridg-
ing sand grains; few, fine, calcium carbonate con-
cretions; 12 percent calcium carbonate, by volume;
calcareous; moderately alkaline.

The A horizon is 10 to 12 inches thick and is brown,
dark brown, or reddish brown. The B21t horizon is 4 to 16
inches thick and is reddish brown or brown. The B21t and
B22t horizons are 25 to 35 percent clay. The B22t, B23t, and
B24t horizons are reddish brown, yellowish red, or reddish
yellow. Secondary carbonates are at a depth of 18 to 28
inches. The B25tca horizon is at a depth of 35 to 60 inches,
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The B25tca and B26tca horizons are light reddish brown,
pink, or reddish yellow. The content of calcium carbonate is
30 to 60 percent, by volume. The B27t horizon is at a depth
of 45 to 75 inches and is pink, reddish yellow, or yellowish
red. Calcium carbonates in this horizon range from thin
soft coatings and threads to vertical stringers that have
cemented concretions.

Acuff loam, 0 to 1 percent slopes (AcA)—This soil is
on broad, smooth plains. Most areas range from 10
acres to several thousand acres in size and are irregular
in shape. This soil has the profile described as repre-
sentative of the Acuff series.

Included with this soil in mapping are numerous,
small, round spots of Estacado soils that are less than
1 acre to 2 acres in size (fig. 5). Also included are oval
spots of Olton soils that are less than 5 acres in size
and small areas of Friona soils. These included soils
make up less than 2 percent of any mapped area.

This Acuff soil is used mostly for irrigated crops.
Small areas are used as range. The hazard of soil blow-
ing is moderate, and the hazard of erosion is slight. A
few spots have been damaged by soil blowing.

Irrigation systems are needed that do not increase
the hazard of erosion. Diversion terraces, grassed
waterways, and other erosion-control measures are
needed in places. Leaving crop residue on the surface
helps to control soil blowing and erosion and to con-
serve moisture. Rough surface tillage helps to control

soil blowing when crop residue is inadequate. In irri-
gated areas, fertilizer and high-residue crops help to
maintain good tilth. Capability units IIle—4, dryland,
and ITe-1, irrigated; Clay Loam range site.

Acuff loam, 1 to 3 percent slopes (AcB).—This gently
sloping soil is in elongated, oval areas 10 to 900 acres
in size.

The surface layer is brown loam about 12 inches
thick. Below this is brown sandy clay loam about 6
inches thick. The next layer to a depth of about 36
inches is yellowish-red sandy clay loam that is calcare-
ous in the lower part. Below this to a depth of about
72 inches is pink sandy clay loam that is about 45 per-
cent calcium carbonate, by volume. The next layer is
pink, calcareous sandy clay loam that is 15 percent
calcium carbonate, by volume,

Included with this soil in mapping are small spots of
Estacado soils and areas of Amarillo or Olton soils that
are a few acres in size,

This Acuff soil is well suited to dryland crops. Many
areas are irrigated, and small areas are in native range.
The hazards of soil blowing and erosion are moderate.

In dryfarmed areas, terracing and farming on the
contour help to control erosion. Leaving crop residue
on the surface helps to control soil blowing and erosion
and to conserve moisture. Rough surface tillage helps
to control soil blowing when crop residue is inadequate.

Figure 5.—~Windbreak on Acuff loam, 0 to 1 percent slopes. Included areas of Estacado soils have affected the growth of irees in
the center of the windbreak.
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In irrigated areas, using fertilizer, managing crop
residue, rotating crops, and managing irrigation water
in a well-designed irrigation system are needed. Capa-
bility units ITle-2, dryland, and IITe-2, irrigated; Clay
Loam range site.

Acuff loam, 3 to 5 percent slopes (AcC].—This gently
sloping soil is in crescent-shaped bands on the north-
western and eastern sides of playas and in oblong
bands along sides of draws. Areas are 10 to 100 acres
in size.

The surface layer is brown loam about 10 inches
thiek. Below this is brown sandy clay loam about 9
inches thick. The next layer is reddish-yellow and
yellowish-red sandy clay loam about 21 inches thick.
Below this is pink sandy clay loam about 39 inches
thick. The next layer is yellowish-red sandy clay loam.

Included with this soil in mapping are a few spots of
Estacado soils and areas of Olton soils that make up 3
to 5 percent of most mapped areas.

This Acuff soil is mostly in native grasses. The haz-
ard of soil blowing is moderate, and the hazard of ero-
sion is severe. In the few areas that are cultivated,
about half of the surface layer has been removed by
erosion,

Using crop residue and level borders, terracing, and
farming on the contour help to control erosion. Rough
surface tillage helps to control soil blowing when crop
residue is inadequate. Capability units IVe-1, dryland,
and Ille-b, irrigated; Clay Loam range site,

Amarillo Series

The Amarillo series consists of deep, nearly level to
gently sloping, noncalcareous, loamy soils on smooth
upland plains. These soils formed in old eolian deposits.

In a representative profile the surface layer is
reddish-brown fine sandy loam about 9 inches thick.
Below this is yellowish-red sandy clay loam about 35
inches thick. The next layer is about 12 inches of pink
sandy clay loam that is about 60 percent calcium car-
bonate, Below this to a depth of about 102 inches is
reddish-yellow sandy clay loam.

Amarillo soils are well drained. Permeability is mod-
erate, and available water capacity is high. Runoff is
slow to medium.

These soils are well suited to native grass or to row
crops. They can be used for many kinds of irrigated
truck crops. Cotton, corn, grain sorghum, wheat, soy-
beans, castor beans, and alfalfa are the main crops.

Representative profile of Amarillo fine sandy loam,
0 to 1 percent slopes, 0.5 mile east of Farwell on south
side of U.S. Highways 70 and 84; 2,550 feet west and
1,850 feet south of the northeast corner of sec. 32, T. 9
S.,R.1E.:

Al1—0 to 9 inches, reddish-brown (5YR 5/4) fine sandy
loam, reddish brown (5YR 4/4) moist; weak, very
coarse, prismatic structure parting to weak, sub-
angular blocky and granular; slightly hard, very
friable, slightly plastic; many fine roots; many
fine and very fine pores and few medium pores;
common worm casts; neutral; gradual, smooth
boundary.

B21t—9 to 17 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (YR 4/6) moist; weak, very
coarse, prismatic structure parting to weak, sub-
angular blocky and granular; very hard, friable,
slightly sticky and plastic; many fine roots; many

fine and very fine I,{)ores and few medium pores;
many patchy clay films on faces of prisms; com-
mon worm casts; mildly alkaline; gradual, smooth
boundary.

B22t—17 to 25 inches, yellowish-red (56YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) moist; weak, very
coarse, prismatic structure parting to moderate,
medium, subangular blocky and granular; very
hard, friable, slightly sticky and plastic; many fine
roots; many fine and very fine pores and few
medium pores; many patchy clay films on faces of
prisms; common worm casts; mildly alkaline; grad-
ual, wavy boundary.

B23t—25 to 44 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) moist; weak, very
coarse, prismatic structure parting to weak, coarse,
subangular blocky; slightly hard, very friable;
many fine roots; many fine and very fine pores
and few medium pores; many patchy clay films on
faces of prisms; few worm casts; many threads
and films of calcium carbonate; few very fine con-
cretions of calcium carbonate; 8 percent calcium
carbonate, by volume; calcareous; moderately alka-
line; gradual, wavy boundary.

B24tca—44 to 56 inches, pink (5YR 7/4) sandy clay loam,
light reddish brown (5YR 6/4) moist; weak, fine,
subangular blocky structure intermixed with 60
percent soft masses and caliche gravel; gravel
nodules 1% centimeter to 2 centimeters in diameter;
few fine roots; soil part of mass is porous; clay
films on faces of peds are masked by carbonates;
60 percent calcium carbonate, by volume; calcare-
ous; moderately alkaline; diffuse, wavy boundary.

B25t—b56 to 102 inches, reddish-yellow (5YR 6/6) sandy
clay loam, yellowish red (5YR 5/6) moist; 80
percent soil and 20 percent pockets of caliche to
a depth of 80 inches; mainly soil below a depth of
80 inches; weak, coarse, subangular blocky struc-
ture; very hard, friable; few fine roots; porous,
mostly fine pores; few patchy clay films on faces
of peds, especially in lower part; 10 percent cal-
cillll{ml_carbonate, by volume; calcareous; moderately
alkaline.

The solum is more than 80 inches thick. Secondary
carbonates are at a depth of 21 to 36 inches. The zone of
maximum calcium carbonate accumulation is at a depth of
30 to 60 inches. The A horizon is 7 to 12 inches thick and is
reddish brown or brown. The B21t horizon is 5 to 138 inches
thick and is reddish brown, yellowish red, or brown. The
B22t horizon is yellowish red or reddish brown. The B21t
and B22t horizons are 14 to 35 inches thick. The B22t horizon
is mostly sandy clay loam, but it ranges to clay loam. The
B23t horizon is mostly sandy clay loam, but it is fine sandy
loam in a few places. Tt is 4 to 23 inches thick and is
yellowish red or reddish brown. The B24tca horizon is
pink, white, reddish yellow, or light reddish brown. It is 40
to 60 percent, by volume, calcium carbonate. The B25t
horizon is at a depth of 50 to 110 inches. It is reddish yellow
or yellowish red. Calcium carbonates in this horizon range
from thin soft coatings and threads to vertical stringers
that have cemented concretions.

Amarillo fine sandy loam, 0 to 1 percent slopes (AmA).
—This nearly level soil is on broad, smooth plains.
Most areas are 15 acres to several thousand acres in
size. This soil has the profile described as representa-
tive of the Amarillo series.

Included with this soil in mapping are small round
spots of Posey soils that are less than 100 feet across.
Also included are areas of Acuff soils, mostly in slightly
concave areas. Kach of these included soils makes up
about 5 percent of the mapped area. Small areas of
Arvana and Olton soils are also included.

This Acuff soil is used mostly for crops. Most areas
are irrigated. Small areas are used as range. The haz-
ard of soil blowing is moderate, and the hazard of
erosion is slight. A few spots have been moderately
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damaged by soil blowing. In most cultivated areas, the
finer particles in the plow layer have been scattered by
the wind, which makes the surface layer in these areas
somewhat sandier than the surface layer in grassed
areas,

Irrigation systems are needed that do not increase
the hazard of erosion. Diversion terraces, grassed
waterways, and other erosion-control measures are
needed in some places. Leaving crop residue on the
surface helps to control soil blowing, Rough surface
tillage helps to control soil blowing when crop residue
is inadequate. In irrigated areas, fertilizer and high-
residue crops help to maintain good tilth (fig. 6). Capa-
bility units ITIe-3, dryland, and 1Ie-2, irrigated ; Sandy
Loam range site.

Amarillo fine sandy loam, 1 to 3 percent slopes (AmB).
—This gently sloping soil is in elongated, oval areas 15
to 320 acres in size.

The surface layer is brown loam about 11 inches
thick. The next layer to a depth of about 36 inches is
yellowish-red sandy clay loam that is calcareous below
a depth of 28 inches. Below this to a depth of about 69
inches is pink sandy clay loam that is about 45 percent
calcium carbonate. The next layer is reddish-yellow,
calcareous sandy clay loam,

Included with this soil in mapping are small spots of
Posey soils and areas of Acuff soils that are a few acres
in size. Also included are a few areas of a soil that has a
surface layer of loam or loamy fine sand and small
areas of soils that have been eroded so that the original
surface layer has been removed.

This Amarillo soil is well suited to dryland crops.
Many areas are irrigated. Small areas are in native
range. The hazards of soil blowing and erosion are
moderate.

In dryfarmed areas, terracing and farming on the
contour help to control erosion. Leaving crop residue
on the surface helps to control soil blowing and erosion
and to conserve moisture, In irrigated areas, using fer-
tilizer, managing crop residue, rotating crops, and
managing irrigation water in a well-designed irrigation
system are needed. Capability units IIle-3, dryland,
and IIle-3, irrigated; Sandy Loam range site.

Amarillo fine sandy loam, 3 to 5 percent slopes (AmC).
—This gently sloping soil is in crescent-shaped bands
on the northwestern slopes bordering playas and in
oblong bands along sides of draws. Most areas are 10
to 35 acres in size.

The surface layer is reddish-brown fine sandy loam
about 9 inches thick. The next layer is reddish-brown

Figure 6.—Harvesting upland cotton on irrigated Amarillo fine sandy loam, 0 to 1 percent slopes. This crop followed fertilized
grain sorghum in the cropping system.
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and yellowish-red sandy clay loam about 25 inches
thick., Below this is pink sandy clay loam about 15
inches thick. The next layer is light reddish-brown
sandy clay loam about 14 inches thick. Below this is
reddish-yellow sandy clay loam.

Included with this soil in mapping are a few spots of
Posey soils, mostly less than 100 feet across, and a few
areas of Olton soils that make up 3 to 5 percent of most
mapped areas. Also included are areas, mostly less than
1 to 2 acres in size, that have been eroded so that the
original surface layer has been removed and gullies
have cut into the sandy clay loam areas below, A few
alreg.sdthat have about half the top layer are also in-
cluded.

This Amarillo soil is mostly cultivated. Small areas
are in native range. The hazard of soil blowing is mod-
erate, and the hazard of erosion is severe.

Using level borders, terracing, and farming on the
contour help to control erosion. Leaving crop residue on
the surface helps to control erosion. In irrigated areas,
proper fertilization, including the addition of nitrogen
and phosphate, rotating crops, and managing irriga-
tion water in a well-designed irrigation system are
needed. Rough surface tillage helps to control soil blow-
ing when crop residue is inadequate. Capability units
IVe-3, dryland, and IVe-1, irrigated; Sandy Loam
range site.

Arvana Series

The Arvana series consists of nearly level, noncal-
careous, loamy soils that are moderately deep to caliche.
These soils formed in old eolian material on smooth
plains.

In a representative profile the surface layer is
reddish-brown fine sandy loam about 7 inches thick
(fig. 7). Below this is about 16 inches of reddish-brown
sandy clay loam. The next layer is about 3 inches of
pink sandy clay loam that is about 60 percent calcium
carbonate. Below this is about 6 inches of pinkish-white
indurated caliche over about 43 inches of pinkish-white
soft caliche that has a sandy clay loam texture and is
about 70 percent calcium carbonate. The next layer to a
depth of 90 inches is reddish-yellow sandy clay loam.

Arvana soils are well drained. Permeability is mod-
erate, and available water capacity is low. Runoff is
slow to medium,

These soils are well suited to native grass or to row
crops. Cotton, grain sorghum, and wheat are the main
crops. The soils are too droughty for dryland farming.
In irrigated areas, water has to be applied frequently
to be useful to crops.

Representative profile of Arvana fine sandy loam, 0
to 1 percent slopes, 5 miles east of Farwell on a county
road, 2 miles south on another county road, and 0.25
mile west on turnrow on the south side of the turnrow;
300 feet south and 1,300 feet west of the northeast
corner of sec. 12, T.16 S. R. 1 E.:

Ap—0 to 7 inches, reddish-brown (5YR 4/4) fine sandy
loam, dark reddish brown (5YR 3/4) moist; mas-
sive; slightly hard, very friable; few fine roots;
many very fine, fine, and medium pores; few worm
casts; mildly alkaline; abrupt, smooth boundary.

B21t—7 to 14 inches, reddish-brown (5YR 4/4) sandy clay

loam, dark reddish brown (5YR 3/4) moist; weak,
coarse, prismatic structure parting to weak, fine,

subangular blocky; very hard, friable, slightly
sticky and plastic; few fine roots; many fine pores;
few worm casts; common, thin, Fatchy clay films
on faces of prisms; mildly alkaline; gradual,
smooth boundary.

B22t—14 to 23 inches, reddish-brown (5YR 4/4) sandy
clay loam, dark reddish brown (5YR 3/4) moist;
weak, coarse, prismatic structure parting to weak,
medium, subangular blocky; very hard, friable,
slightly sticky and plastic; few fine roots; many
fine pores; few worm casts; common, thin, patchy
clay films on faces of prisms; few fine threads and
films and few fine concretions of calcium carbonate;
calcareous; moderately alkaline; clear, wavy bound-

ary.

B23tca—23 to 26 inches, pink (5YR 7/4) sandy clay loam,
yellowish red (YR 5/6) moist; weak, coarse,
prismatic structure parting to weak, medium, sub-
angular blocky; very hard, friable, slightly sticky
and plastic; few fine roots; many fine pores; few
worm casts; common, thin patchy clay films on
faces of peds are masked by calcium carbonate;
many fine threads and films, many soft masses, and
few fine concretions of calcium carbonate; 60 per-
cent calcium carbonate, by volume; calcareous;
moderately alkaline; abrupt, wavy boundary.

B24cam—26 to 32 inches, pinkish-white (5YR 8/2) indu-
rated caliche, pink (5YR 7/83) moist; indurated
caliche about half laminar; lamenae relatively

smooth on upper surfaces with pendants about %
inch long on lower sides; 80 percent calcium car-
bonate, by volume; calcareous; moderately alka-
line; abrupt, wavy boundary.

B25ca—32 to 75 inches, pinkish-white (6YR 8/2) soft

Figure 7,—Profile of Arvana fine sandy loam showing indurated
caliche between a depth of 2 and 3 feet.
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caliche (sandy clay loam), gink (5YR 7/3) moist;
weak, coarse, subangular blocky structure; very
hard, friable, slightly sticky and plastic; 70 per-
cent caleium carbonate, by volume; calcareous;
moderately alkaline; diffuse, wavy boundary.

B26tca—T75 to 90 inches, reddish-yellow (5YR 6/6) sandy
clay loam, yellowish red (5YR 5/6) moist; weak,
medium, subangular blocky structure; very hard,
friable, slightly sticky and plastic; few patches
of clay films on faces of peds; many, very fine
to medium, soft masses and concretions of calcium
carbonate; 55 percent calcium carbonate, by vol-
ume; calcareous; moderately alkaline.

Secondary carbonates are at a depth of 14 to 28 inches.
The A horizon is 7 to 12 inches thick and is reddish brown
or brown. It is less than 1 percent organic matter. The B21t
horizon is 6 to 8 inches thick and is reddish brown or yellow-
ish red. The B21t and B22t horizons are 18 to 30 percent
clay. They are sandy clay loam in most places but range to
fine sandy loam. The B22t horizon is reddish brown or yel-
lowish red. The B23tca horizon is pink, yellowish red, or
pinkish white, but in some profiles it is not above the B24cam
horizon. The B24cam horizon is at a depth of 20 to 36
inches. It is 2 to 9 inches thick and is pink or pinkish white.
It is 60 to 70 percent, by volume, calcium carbonate. The
hardness of this horizon ranges from 3 to 5 on the Mohs
scale in at least the upper % inch. In most places the B25ca
horizon has nearly equal calcium carbonate content and is
the same color as the B23tca horizon. The B26tca horizon is
at a depth of 50 to 75 inches. It is reddish yellow or pink
and has calcium carbonates that range from thin soft coat-
ings and threads to vertical stringers that have cemented
concretions.

Arvana fine sandy loam, 0 to 1 percent slopes [ArA).
—This nearly level soil is on broad, smooth plains.
Areas are mostly irregular in shape, but some are
oval. Areas range from 20 acres to several hundred
acres in size, but they average about 180 acres.

Included with this soil in mapping are areas of Posey
fine sandy loam, mostly less than 100 feet across. Small
areas of Acuff, Amarillo, Friona, and Olton soils are
also included.

This Arvana soil is used mostly for irrigated crops.
A few areas are in native range. The hazard of soil
blowing is moderate, and the hazard of erosion is slight.
In most cultivated areas, the silt and clay in the plow
layer have been scattered by the wind, which makes the
surface layer in these areas somewhat sandier than the
surface layer in grassed areas. Some material from
the sandy clay loam lower layers has been mixed with
ghat in the plow layer in places where plowing has been

eep.

Leaving crop residue on the surface helps to control
erosion and conserve moisture, Rough surface tillage
helps to control soil blowing when crop residue is
inadequate. Diversion terraces, grassed waterways, and
other erosion-control measures are needed in places.
In irrigated areas, fertilizer is needed to maintain tilth
and crop production. A well-designed irrigation system
is needed to control erosion (fig. 8). Capability units
IITe-3, dryland, and Ile-2, irrigated; Sandy Loam
range site.

Berda Series

The Berda series consists of deep, gently sloping to
sloping, calcareous, loamy soils. These soils formed in
caleareous, loamy material mostly on foot slopes.

In a representative profile the surface layer is brown,
calcareous loam about 6 inches thick (fig. 9). The next

Figure 8.—Sprinkler irrigation of alfalfa on Arvana fine sandy loam.
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Figure 9.—Profile of Berda loam.

layer is about 21 inches of brown and light-brown, cal-
careous loam. The next layer is light reddish-brown,
calcareous loam about 9 inches thick. The underlying
material to a depth of about 80 inches is reddish-brown
and pink fine sandy loam.,

Berda soils are well drained. Permeability is mod-
erate, and available water capacity is medium. Runoff
is medium. Organic-matter content is low.

These soils are used mostly as range. They are not
well suited to cultivation. Grain and forage sorghums
are the main crops.

Representative profile of Berda loam, 5 to 8 percent
slopes, 4 miles east of Lazbuddie on Farm Road 145, 1.5
miles north on field turnrow, and 0.5 mile east in range;
2,300 feet east and 2,450 feet south of the northwest
corner of sec. 62, blk. H.:

A1—0 to 6 inches, brown (7.5YR 5/4) loam, dark brown
(7T.5YR 4/4) moist; weak, coarse, subangular
blocky structure and common, single grained;
slightly hard, very friable, slightly plastic; many
fine roots; many fine and very fine pores and few
medium pores; few worm casts; few, fine, rounded
concretions of calcium carbonate; calcareous; mod-
erately alkaline; clear, smooth boundary.

B21—6 to 18 inches, brown (7.5YR 5/4) loam, dark brown
(7.5YR 38/4) moist; weak, very coarse, prismatic
structure parting to weak, fine, subangular blocky
and granular; slightly hard, very friable, slightly
plastic; common fine roots; many fine and very fine
pores and few medium pores; many worm casts;

few, very fine to fine, rounded but etched concre-
tions of calecium carbonate; calcareous; moderately
alkaline; gradual, smooth boundary.

B22—18 to 27 inches, light-brown (7.5YR 6/4) loam, brown
(7.56YR 4/4) moist; weak, very coarse, prismatic
structure parting to weak, fine, subangular blocky
and granular; slightly hard, very friable, slightly
plastic; common fine roots; very fine and fine pores
and few medium pores; common worm casts; few
very fine, fine, and medium, rounded but etched
concretions of calcium carbonate; calcareous; mod-
erately alkaline; gradual, smooth boundary.

B23ca—27 to 36 inches, light reddish-brown (5YR 6/4)
loam, reddish brown (5YR 5/4) moist; weak,
coarse, subangular blocky and granular structure;
slightly hard, very friable, slightlg plastic; few
fine roots; common worm casts; few, very fine,
fine, and medium, rounded but etched concretions of
calcium carbonate; few faint films of calcium car-
bonate; calcareous; moderately alkaline; gradual,
smooth boundary.

C1—36 to 63 inches, reddish-brown (5YR 5/4) fine sandy
loam, reddish brown (5YR 4/4) moist; weak, mas-
sive and single grained; slightly hard, very friable,
slightly plastic; few fine roots; many fine and very
fine pores and few medium pores; few, very fine to
medium, rounded but etched concretions of calcium
carbonate; calcareous; moderately alkaline; dif-
fused, smooth boundary.

C2—63 to 80 inches, pink (YR 7/4) fine sandy loam, light
reddish brown (5YR 6/4) moist; weak, massive
and single grained; slightly hard, very friable,
slightly plastic; few fine roots; many fine and very
fine pores and few medium pores; few, medium,
rounded concretions of calcium carbonate; calcare-
ous; moderately alkaline,

The A horizon is 6 to 14 inches thick. It is brown, grayish
brown, dark grayish brown, and reddish brown. The B21,
B22, and B23ca horizons are light yellowish brown, brown,
light brown, yellowish brown, or light reddish brown. The C
horizon is light reddish-brown, light-brown, pink, or reddish-
brown loam or fine sandy loam.

Berda loam, 3 to 5 percent slopes (BeC)—This
gently sloping soil is mostly on foot slopes in long, nar-
row areas. Most areas are about 400 to 800 feet wide,
follow the contour of the side slopes of draws, and are
15 to 70 acres in size.

The surface layer is brown loam about 11 inches
thick. The next layer is brown loam about 15 inches
thick. Below this is about 12 inches of yellowish-brown
clay loam. The underlying material to a depth of 84
inches is light-brown clay loam.

Included with this soil in mapping are small areas
of Bippus soils on lower parts of slopes and Estacado
soils on upper parts of slopes. Also included are a few
small areas of Acuff, Olton, and Potter soils and areas
of soils that are fine sandy loam.

This Berda soil is used mostly as range. Some areas
are cultivated. The hazards of soil blowing and erosion
are moderate.

Terraces, contour farming, diversion terraces, and
grassed waterways are needed to carry off excess
water. This soil is easy to work. In irrigated areas,
alfalfa, perennial grasses, and other soil-improving
crops are needed to maintain tilth. A sprinkler system
of irrigation is best suited to this soil. Growing residue-
producing and protective crops continuously, using
fertilizers, limiting tillage, and leaving residue on the
surface help to reduce soil blowing and erosion. Rough
surface tillage helps to control soil blowing when
residue is inadequate. Capability units IVe-3, dryland,
and IVe-2, irrigated; Hardland Slopes range site.

Berda loam, 5 to 8 percent slopes {BeD).—This slop-
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ing soil is on foot slopes along draws. Areas are 20 to
800 acres in size. Slopes range from 5 to 8 percent, but
they are mainly about 6 percent. This soil has the pro-
file described as representative of the Berda series.

Included with this soil in mapping are spots of Potter
soils that make up as much as 5 percent of the smaller
mapped areas, areas of Posey soils that surround the
Potter soils, and areas of Acuff loam. Areas of Berda
loam, 3 to 5 percent slopes, that are on lower slopes are
also included.

This Berda soil is used mostly as range (fig. 10).
This soil is not suited to cultivation. The hazard of soil
blowing is moderate, and the hazard of erosion is se-
vere. Capability unit VIe-2, dryland; Hardland Slopes
range site,

Bippus Series

The Bippus series consists of deep, friable, nearly
level to gently sloping, noncalcareous, loamy soils.
These soils formed in loamy outwash material along
alluvial fans and valley fills,

In a representative profile the surface layer is brown,
very dark grayish-brown, and dark grayish-brown
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clay loam about 19 inches thick. The next layer to a
depth of 66 inches is brown clay loam.

Bippus soils are well drained. Permeability is mod-
erate, and available water capacity is high. Runoff is
medium,

These soils are well suited to native grass or to row
crops. Most areas are used as range, but a few areas
are used for crops. Grain and forage sorghums are the
main crops. These soils have potential for use as irri-
gated pasture.

Representative profile of Bippus clay loam, 0 to 1
percent slopes, 2 miles east of Hub on Texas Highway
86, 3.8 miles south on a county road, on the east side of
the road, in range; 200 feet east and 30 feet south of
the northwest corner of sec. 7, Kelly subdivision:

All1—O0 to 2 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; weak, medium to thick,
platy structure (due to cattle tramping and accum-
ulation of layers); slightly hard, friable, slightly
sticky and plastic; common fine roots; mildly alka-
line; abrupt, smooth boundary.

Al12—2 to 9 inches, very dark grayish-brown (10YR 3/2)
clay loam, very dark brown (10YR 2/2) moist;
weak, coarse, subangular blocky and granular
structure; hard, friable, slightly sticky and plastic;
common fine roots; many fine, medium, and coarse

TR ‘mmﬂﬁ‘!w&:ﬁ =

Figure 10.—Berda loam, 5 to 8 percent slopes, in range along Running Water Draw. Berda soils are below the knobs of Potter soils
on far side of draw.
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pores; few worm casts; mildly alkaline; clear,
smooth boundary.

A13—9 to 19 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
weak, coarse, prismatic and subangular blocky
structure; hard, friable, slightly sticky and plastic;
few fine roots; many worm casts; mildly alkaline;
clear, smooth boundary.

B2—19 to 36 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 3/3) moist; moderate to weak, sub-
angular blocky structure; hard, friable, slightly
sticky and plastic; porous; threads and fine con-
eretions of caleium carbonate; 8 percent calcium
carbonate, by volume; calcareous; moderately alka-
line; gradual, smooth boundary.

B2ca—36 to 66 inches, brown (10YR 5/3) clay loam, dark
brown (10YR 4/3) moist; moderate to weak, sub-
angular blocky and porous structure; hard, friable,
slightly sticky and plastic; porous; many threads
and few fine concretions of calcium carbonate; 9
percent calcium carbonate, by volume; calcareous;
moderately alkaline,

The solum is more than 50 inches thick. A few inches of
brown, grayish-brown, dark reddish-gray, or reddish-brown
loamy material has been deposited on the surface in some
places. The A horizon ranges from 12 to 35 inches in thick-
ness and averages about 23 inches thick. The A horizon is
mostly dark grayish brown, but it ranges to brown, dark
brown, very dark grayish brown, dark grayish brown, or
grayish brown, It is clay loam or fine sandy loam. The B2
and B2ca horizons are brown, grayish brown, dark grayish
brown, reddish brown, light reddish brown, light brown, pale
brown, light yellowish brown, yellowish brown, or reddish
yellow. They are fine sandy loam, clay loam, or sandy clay
loam. Calcium carbonates in the Bca horizon are mostly
films, threads, a few soft powdery masses, and a few fine
concretions.

Bippus fine sandy loam, 0 to 1 percent slopes (BfA).—
This nearly level soil is made up of old flood plain de-
posits. Slopes are mostly less than 0.4 percent. Areas
are smooth. They range from a few hundred feet to
more than 1,000 feet wide and are about 14 mile to
several miles in length along some draws. They aver-
age about 60 acres in size but range from 25 acres to
several hundred acres.

The surface layer is dark grayish-brown, caleareous
fine sandy loam about 5 inches thick. The next layer is
brown fine sandy loam about 5 inches thick. Below this
is about 20 inches of brown sandy clay loam. The next
layer is brown clay loam about 10 inches thick. Below
this is about 14 inches of brown fine sandy loam. The
next layer to a depth of 80 inches is brown sandy clay
loam.

Included with this soil in mapping are a few small
areas of a soil that is similar to this Bippus soil but is
noncalcareous to a depth of 48 inches. Also included
are a few areas of soils that have slopes of 2 percent.

This Bippus soil is used mostly as range. The hazard
of soil blowing is moderate, and the hazard of erosion
is slight.

Leaving crop residue on the surface helps to control
soil blowing. Rough surface tillage helps to control soil
blowing when residue is inadequate. In irrigated areas,
using fertilizer helps to maintain tilth and improve
crop production. A well-designed irrigation system
helps to assure proper application of water and to con-
trol soil and water losses. Diversion terraces, grassed
waterways, and other erosion-control measures are
needed in places. Capability units IITe-3, dryland, and
ITe-2, irrigated; Valley range site.

Bippus clay loam, 0 to 1 percent slopes (BpA).—This

nearly level soil is on old flood plains and bottom lands
along draws and their tributaries. Areas are 200 feet
to more than 2,000 feet wide and are as much as sev-
eral miles in length along draws. This soil has the pro-
file described as representative of the Bippus series.

Included with this soil in mapping are small spots of
Pullman, Randall, and Spur soils. Also included are
areas of soils that have a sandy clay loam surface layer
and some small spots of soils that have an overwash of
fine sandy loam or loam.

This Bippus soil is suited to dryfarmed or irrigated
crops, but only a few areas are irrigated. Most areas
are not cultivated, because areas of this soil are small
and areas of adjoining soils, such as Berda and Posey
soils, are sloping and are not suitable for cultivated
crops. The hazards of soil blowing and erosion are
slight.

In dryfarmed areas, leaving crop residue on the sur-
face helps to control soil blowing and erosion and to
conserve moisture, Rough surface tillage helps to con-
trol soil blowing when crop residue is inadequate.
Timely but limited tillage, diversion terraces, and
grassed waterways help to control erosion. In irrigated
areas, using fertilizer, managing crop residue, rotating
crops, and managing irrigation water in a well-
designed irrigation system are needed. Capability units
ITe-1, dryland, and Ile-1, irrigated; Valley range site.

Bippus clay loam, 1 to 3 percent slopes (BpB).—This
gently sloping soil is on valley fills and on fans along
draws. A few areas are along some short draws that
drain into larger playas of the county. The surface is
smooth, and in most places, it is slightly concave. Slopes
average about 1.5 percent, but they range from 0.7 to 3
percent. Areas range from 5 to 30 acres in size, but
they average about 15 acres.

The surface layer is dark grayish-brown clay loam
about 27 inches thick. Below this to a depth of about
55 inches is brown, calcareous clay loam that has cal-
cium carbonates in the lower part. The next layer to a
depth of about 80 inches is brown, calcareous sandy
cla;:c loam that is enriched with carbonates in the upper
part.

Included with this soil in mapping are areas of Esta-
cado soils and areas of soils that have a surface layer
only 12 inches thick. Also included are some areas of
soils that have a surface layer of sandy clay loam, fine
sandy loam, or loam.

This Bippus soil is used mostly as range. A few areas
are cultivated. The hazard of soil blowing is slight, and
the hazard of erosion is moderate,

In dryfarmed areas, using terraces and farming on
the contour help to control erosion. Leaving crop resi-
due on the surface helps to control soil blowing and
erosion. Diversion terraces, grassed waterways, and
other erosion-control measures are needed in places.
In irrigated areas, using fertilizer, managing crop
residue, rotating crops, and managing irrigation water
in a well-designed irrigation system are needed. Rough
surface tillage helps to control soil blowing when crop
residue is inadequate. Capability units IIIe-2, dryland,
and IITe-2, irrigated ; Valley range site.

Bippus and Spur soils, frequently flooded (Bs).—This
mapping unit is made up of about 55 percent Bippus
soils, 36 percent Spur soils, and 10 percent scoured
stream channels and areas on toe slopes that mainly
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consist of Berda soils. These nearly level soils consist
of old flood plain deposits in draws along intermittent
streams. Some areas are entirely Bippus soils, some
are Spur soils, and some contain both soils. The areas
form a mnearly continuous strip that is mainly 200 to
400 feet wide but ranges from 600 to 800 feet in a few
places. Slopes are 0 to 1 percent. Relief is uneven.

The Bippus soils have a surface layer of dark
grayish-brown clay loam about 12 inches thick. Below
this is brown clay loam about 23 inches thick. The next
layer is yellowish-brown sandy clay loam about 10
inches thick. Below this to a depth of 69 inches is brown
clay loam.

The Spur soils are in channels. They have the profile
described as representative of the Spur series.

Included with these soils in mapping are a few de-
pressions of dark-gray clay in channels and in a few
other places.

The hazards of soil blowing and erosion are slight.
These soils are flooded at least once every 4 to 10 years.

This mapping unit is not suited to cultivation. Al-
most all areas are used as range. In some areas of
Spur soils, the plant cover is thick, but in other areas
there is no plant cover, All areas of Bippus soils are
thickly vegetated. Capability unit Vw-1, dryland; Val-
ley range site.

Estacado Series

The Estacado series consists of deep, nearly level to
gently sloping, calcareous, loamy soils on smooth up-
lands. These soils formed in eolian material.

In a representative profile the surface layer is dark
grayish-brown and brown, calcareous clay loam about
13 inches thick (fig. 11). The next layer is brown and
light-brown clay loam about 15 inches thick. Below this
to a depth of 90 inches is pink, light-brown, and
reddish-yellow clay loam.

Estacado soils are well drained. Permeability is mod-
erate, and available water capacity is medium. Runoff
is slight.

These soils are well suited to native grass or to row
crops. Cotton, corn, grain sorghum, wheat, and soy-
beans are the main crops.

Representative profile of Estacado clay loam, 1 to 3
percent slopes, 3.5 miles northeast of Friona on U.S.
Highway 60, 0.5 mile north on a county road, on the
east side of the road; 1,400 feet south and 100 feet east
of the northwest corner of sec. 26, T.1 N.,R. 4 E.:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) clay
loam, very darlk grayish brown (10YR 3/2) moist;
weak, coarse, subangular blocky structure parting
to weak, medium and fine, granular; slightly hard,
friable, slightly sticky and slightly plastic; common
fine roots; many very fine and fine pores and few
medium pores; few worm casts; few very fine con-
cretions of calcium carbonate; 9 percent calcium
carbonate, by volume; calcareous; moderately alka-
line; abrupt, smooth boundary.

Al1—8 to 13 inches, brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 3/2) moist; moderate, medium, sub-
angular blocky and granular structure; hard, fri-
able, slightly sticky and plastic; common fine roots;
many very fine pores, common fine pores, and few
medium pores; common worm casts; few very fine
concretions and few threads and films of calcium
carbonate; 13 percent calcium carbonate, by vol-
ume; calcareous; moderately alkaline; clear, smooth
boundary.

Figure 11.—Profile of Estacado clay loam showing carbonates,
which occur as soft masses and concretions below the surface
layer.

B21tca—13 to 19 inches, brown (7.5YR 5/2) clay loam, dark
brown (7.5YR 4/2) moist; weak, coarse, prismatic
structure parting to weak, fine, subangular blocky;
hard, friable, slightly sticky and plastic; common
fine roots; many very fine pores, common fine pores,
and few medium pores; common worm casts; few
patchy clay films on faces of prisms; few very fine
concretions and few threads and films of calcium
carbonate; 21 percent calcium carbonate, by vol-
ume; calcareous; moderately alkaline; gradual,
smooth boundary.

B22tca—19 to 28 inches, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR 4/4) moist; weak, coarse, prismatic
structure parting to weak, medium, subangular
blocky; slightly hard, friable, slightly sticky and
plastic; common fine roots; many very fine pores,
common fine pores, and few medium pores; common
worm casts; few patches of clay films on faces of
prisms; few very fine concretions of calcium car-
bonate; few threads and many faint patches of cal-
cium carbonate; 21 percent calecium carbonate, by
volume; calcareous; moderately alkaline; gradual,
smooth boundary.

B23tca—28 to 43 inches, pink (7.5YR 7/4) clay loam, light
brown (7.5YR 6/4) moist; weak, coarse, prismatic
structure parting to weak, coarse, subangular;
slightly hard, friable, slightly sticky, plastic; few
fine roots; many very fine pores, common fine pores,
and few medium pores; few worm casts in upper
part; few patchy clay films on faces of prisms;
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many, medium and coarse, soft masses and common
medium and few fine concretions of calcium car-
bonate; 35 percent calcium carbonate, by volume;
calcareous; moderately alkaline; gradual, wavy
boundary.

B24tea—43 to 59 inches, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR 5/4) moist; weak, coarse, prismatic
structure parting to weak, medium, subangular
blocky; slightly hard, friable, slightly sticky and
plastic; few fine roots; many very fine pores, com-
mon fine pores, and few medium pores; few patches
of clay films on some faces of prisms; many, me-
dium, soft masses and concretions of calcium car-
bonate; 42 percent calcium carbonate, by volume;
calcareous; moderately alkaline; diffused, wavy
boundary.

B25tca—59 to 75 inches, light-brown (7.5YR 6/4) clay loam,
strong brown (7.5YR 5/6) moist; weak, medium,
subangular blocky structure; slightly hard, friable,
slightly sticky and plastic; few fine roots; many
very fine pores, common fine pores, and few medium
pores; few clay films on faces of peds, mostly
masked by carbonates; many, medium, soft masses
and concretions of calcium carbonate; 54 percent
calcium carbonate, by volume; calcareous; moder-
ately alkaline; diffused, wavy boundary.

B26tca—T75 to 90 inches, reddish-yellow (5YR 6/6) clay
loam, yellowish red (5YR 5/6) moist; moderate to
weak, subangular blocky structure; slightly hard,
friable, slightly sticky and plastic; few fine roots;
many very fine pores, common fine pores, and few
medium pores; few patches of clay films on faces
of peds; common, medium and fine, soft masses and
concretions and few threads of calcium carbonate;
calcareous; moderately alkaline.

The solum is more than 60 inches thick. The zone of maxi-
mum calcium carbonate accumulation is at a depth of 15 to
30 inches. The A horizon is 7 to 17 inches thick and is dark
brown, brown, grayish brown, or dark grayish brown. The
B21tca and B22tca horizons are 15 to 42 inches thick and
are brown, light yellowish brown, yellowish brown, grayish
brown, reddish brown, light reddish brown, light brown, and
strong brown. They are mostly clay loam but range to sandy
clay loam. Visible calcium carbonates mostly make up 10 to
20 percent of the B2ltca horizon, 20 to 65 percent of the
B22tca, B23tca, B24tca, and B25tca horizons, and then the
percentage decreases with depth. Local pockets in which
the content of calcium carbonate is as much as 80 percent
are in many places. The B23tca, B24tca, and B25tca hori-
zons are 20 to 45 inches thick and are very pale brown,
white, light yellowish brown, light brown, pink, or pinkish
white. The B26tca horizon is reddish yellow, yellowish red,
or red. It is mostly clay loam but ranges to sandy clay loam.

Estacado clay loam, 0 to 1 percent slopes (EsA).—
This nearly level soil is on smooth plains. Areas range
from 5 to 900 acres in size, but they average about 40
acres. The areas are irregular and oval or elongated in
shape. Slopes are mainly 0.3 to 0.7 percent.

The surface layer is brown, calcareous clay loam
about 15 inches thick. Below this is reddish-brown, cal-
careous clay loam about 17 inches thick. The next layer
is about 38 inches of pinkish-white, calcareous clay
loam that is 65 percent calcium carbonate. Below this to
a depth of about 80 inches is light yellowish-brown, cal-
careous clay loam.

Included with this soil in mapping are areas of soils,
mostly less than 5 acres in size, that are 40 percent or
more calcium carbonates at a depth of 10 to 20 inches.
Small areas of Posey soils are also included. These soils
make up less than 10 percent of the mapped areas.
Also included are areas of soils that are noncalcareous
to a depth of 6 inches or less and areas of soils that are
noncalcareous to a depth of 9 inches. Each of these
soils makes up 10 percent of the mapped area. Some

areas of soils that have a surface layer of loam are
included, mostly in association with other loam soils.

About two-thirds of this Estacado soil is cultivated.
The rest is used as range. Most cultivated areas are
irrigated, The hazard of soil blowing is severe, and the
hazard of erosion is slight.

_Farming on the contour, terracing, and using diver-
sion terraces and grassed waterways help to control
erosion. Leaving residue from such crops as small grain
and sorghums on the surface helps to control soil blow-
ing and erosion (fig. 12). Using fertilizer helps to
maintain soil tilth. A well-designed irrigation system
helps to control soil and water losses. Rough surface
tillage helps to control soil blowing when crop residue
is inadequate. Capability units IIle-6, dryland, and
ITe-1, irrigated ; Hardland Slopes range site.

Estacado clay loam, 1 to 3 percent slopes SEsB).—This
gently sloping soil is in slightly convex, oblong bands
on side slopes of playa basins. It is along draws in some
places. Areas range from 5 to 350 acres in size, but
they are mostly about 45 acres. Slopes average about
2 percent. This soil has the profile described as repre-
sentative of the Estacado series.

Included with this soil in mapping are areas of Acuff,
Olton, and Posey soils. Also included are several small
eroded areas and areas of soils that are noncalcareous
in the upper few inches. Areas of loamy soils are in-
cluded in some of the large areas of Acuff soils.

This Estacado soil is mostly cultivated, but a few
areas are in range, Most cultivated areas are irrigated.
The hazard of soil blowing is severe, and the hazard of
erosion is moderate. Terracing and farming on the
contour help to control runoff. Diversion terraces and
grassed waterways are needed to carry off excess water.
Leaving crop residue on the surface helps to control
soil blowing. Rough surface tillage helps to control
soil blowing when crop residue is inadequate. In irri-
gated areas, using fertilizer helps to maintain soil tilth.
A well-designed irrigation system helps to control soil
and water losses. Bench leveling or graded borders help
to control erosion and to conserve moisture. Capability
units ITle-2, dryland, and IIle-2, irrigated; Hardland
Slopes range site.

Estacado-Posey complex, 3 to 5 percent slopes (EtC).
—This complex is 50 percent Estacado soil, 40 percent
Posey soil, and 10 percent other soils. These gently
sloping soils are in long areas, 400 to 800 feet wide,
around playas and along draws. Areas range from 5 to
100 acres in size, but they average about 30 acres
around playas and 40 acres along draws.

The Estacado soil is below the Posey soil in areas
where slopes are less convex to slightly concave. Also,
the Estacado soil is above and below the Posey soil in
areas where slopes are short. It has a surface layer of
brown clay loam about 15 inches thick. Below this is
brown clay loam about 19 inches thick. The next layer
to a depth of 57 inches is reddish-brown clay loam that
is high in content of calcium carbonate. Below this to
a depth of 85 inches is reddish-yellow clay loam.

The Posey soil is in convex areas on the upper part
of long slopes and the middle part of short slopes. It
has a surface layer of brown loam about 9 inches thick.
The next layer is about 54 inches of reddish-brown and
reddish-yellow clay loam that is high in content of cal-
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Figure 12.—Grain sorghum stubble on Estacado clay loam. The stubble was left standing to help prevent soil blowing and to
conserve moisture.

cium carbonate. Below this is yellowish-red clay loam
that extends to a depth of 80 inches.

Included with these soils in mapping are areas of
Acuff, Bippus, and Olton soils.

The soils in this complex are used mostly as range.
A few small areas are used for irrigated pasture (fig.
13). Some small areas are cultivated with large areas
of other soils. The hazards of soil blowing and erosion
are moderate.

Leaving crop residue on the surface helps to control
soil blowing and erosion. Using diversion terraces and
grassed waterways, farming on the contour, and ter-
racing help to control erosion. Rough surface tillage
helps to control soil blowing when crop residue is in-
adequate. A well-designed irrigation system helps to
control soil and water losses. In pastures, grazing man-
agement, fertilizer, frequent irrigation, and rotation
grazing are essential. Capability units IVe—4, dryland,
and IVe-2, irrigated ; Hardland Slopes range site.

Friona Series

The Friona series consists of nearly level, noncal-
careous, loamy soils that are moderately deep to caliche.

These soils formed in loamy eolian material on smooth
uplands.

In a representative profile the surface layer is brown
loam about 8 inches thick (fig. 14). The next layer is
brown and yellowish-red sandy clay loam about 23
inches thick. Below this is about 4 inches of pinkish-
white, indurated and strongly cemented caliche. The
next layer is pinkish-white sandy clay loam about 24
inches thick. Below this to a depth of about 84 inches
is pink sandy clay loam.,

Friona soils are well drained. Permeability is mod-
erate, and available water capacity is medium. Runoff
is slow to medium,

These soils are used mostly for crops. A few small
areas are in native range. Cotton, grain sorghum, corn,
wheat, and soybeans are the main crops.

Representative profile of Friona loam, 0 to 1 percent
slopes, 3 miles west of Lazbuddie on Farm Road 145,
then 3 miles south on a county road; 1,600 feet west
and 1,000 feet south of the northeast corner of sec. 38,
Doud and Keefer:

Ap—o0 to 8 inches, brown (7.5YR 4/2) loam, dark brown
(7.5YR 3/2) moist; weak, fine, granular structure;
slightly hard, very friable; many fine roots; mildly
alkaline; abrupt, smooth boundary.
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Figure 13.—Irrigated pasture on bench-leveled Estacado-Posey cor;plex, 3 to 5 percent slopes. A grassed waterway is in the
foreground.

B21t—8 to 15 inches, brown (7.5YR 4/2) sandy clay loam,
dark brown (7.5YR 3/2) moist; moderate, coarse,
prismatic structure parting to moderate, medium,
subangular blocky; very hard, friable, slightly
sticky and plastic; many pores; many worm casts;
thin patchy clay films, mostly on faces of prisms;
mildly alkaline; clear, smooth boundary.

B22t—15 to 26 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) moist; moderate,
coarse, prismatic structure parting to weak, fine,
subangular blocky; hard, friable, slight sticky and
plastic; many fine pores; common worm casts;
patchy clay films on faces of prisms; noncalcareous;
moderately alkaline; gradual, wavy boundar(il.

B23t—26 to 31 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) moist; weak, coarse,
prismatic structure parting to weak, fine, sub-
angular blocky; hard, friable, slightly sticky and
plastic; many fine pores; common worm casts; thin
patchy clay films, mostly on faces of prisms; few
threads, films, and fine masses of calcium car-
bonate; calcareous; moderately alkaline; abrupt,
wavy boundary.

B24cam—31 to 35 inches, pinkish-white (7.5YR 8/2) caliche,
indurated in upper part and strongly cemented in
lower part; laminar and smooth in the upper sur-
face; pendants of calcium carbonate as much as 1
centimeter long in the lower part; gradual, wavy
boundary.

B25ca—35 to 59 inches, pinkish-white (7.5YR 8/2) sandy
clay loam, pink (7.5YR 7/4) moist; weak, medium,

subangular blocky structure; slightly hard, friable;
about 50 percent calcium carbonate in soft powdery
forms; calcareous; moderately alkaline; gradual,
wavy boundary.

B26tca—59 to 84 inches, pink (6YR 7/4) sandy clay loam,
reddish yellow (5YR 6/6) moist; weak, medium,
subangular blocky structure; hard, friable, slightly
sticky and plastic; common, very fine and fine
pores; few, thin, patchy clay films on faces of
peds; about 20 percent, by volume, soft masses and
concretions of calcium carbonate; calcareous; mod-
erately alkaline.

The B2cam horizon is 22 to 36 inches thick. Secondary
carbonates are at a depth of 18 to 26 inches, The A horizon
is 6 to 10 inches thick and is dark brown or brown. It is
neutral or mildly alkaline. The B21t horizon is 4 to 9 inches
thick. It is dark-brown or brown sandy clay loam or loam.
The B22t and B23t horizons are reddish brown, yellowish
red, reddish yellow, light brown, or brown. They are sandy
clay loam, clay loam, or loam and are 25 to 35 percent clay.
The B24cam horizon is 2 to 24 inches thick and is pink or
pinkish white. It has a hardness of 3 to 5 on Mohs scale in
at least the upper 3% inch. The B25ca horizon is pink,
pinkish-white, light reddish-brown, light-brown, or reddish-
yellow clay loam or sandy clay loam. It is 20 to 50 percent
calcium carbonate, by volume. The B26tca and B27t horizons
are red, reddish-yellow, or yellowish-red sandy clay loam to
clay loam.

Friona loam, 0 to 1 percent slopes {FrA).—This nearly

level soil is on broad, smooth plains that are mostly in
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Figure 14.—Profile of Friona loam showing the indurated and
strongly cemented layer below a depth of 31 inches that stops
the growth of roots.

irregular oval areas. Most areas range from 15 to 450
acres in size, but they average about 130 acres.

Included with this soil in mapping are many spots of
Estacado soils, mostly less than 100 feet across, that
make up about 5 percent of each of the mapped areas.
Small areas of Acuff, Amarillo, and Olton soils and a
few areas of soils that have a surface layer of sandy
clay loam are also included.

This soil is used mainly for irrigated crops. Some
areas are dryfarmed. Small areas remain in native
range. The hazard of soil blowing is moderate, and the
hazard of erosion is slight.

Leaving crop residue on the surface helps to control
soil blowing and erosion. Rough surface tillage helps
to control soil blowing when crop residue is inadequate.
In irrigated areas, using fertilizer helps to maintain
soil fertility and crop production. A well-designed irri-
gation system helps to control soil and water losses.
Diversion terraces, grassed waterways, and other
erosion-control measures are needed in places. Capa-
bility units IITe-6, dryland, and Ile-1, irrigated; Clay
Loam range site.

Kimbrough Series

The Kimbrough series consists of gently sloping,
calcareous, loamy soils that are very shallow to shallow

to caliche, These soils formed in calcareous loamy ma-
terial on smooth uplands,

In a representative profile the surface layer is about
8 inches of dark grayish-brown, calcareous loam that
has some caliche gravel, cobbles, and stones. The next
layer is about 5 inches thick. It is about 80 percent pink
caliche gravel, cobbles, and stones and 20 percent
brown clay loam. The underlying material is indurated
caliche in fractured sheets.

Kimbrough soils are well drained. Permeability is
moderate, and available water capacity is very low,
Runoff is slow to medium.

These soils are used as range. They are not suited
to cultivation.

Representative profile of Kimbrough loam, 1 to 5 per-
cent slopes, 6.75 miles east and 0.25 mile south of north-
west corner of Parmer County or 10 miles west of
Friona on Farm Road 1731, then 4.5 miles north on a
county road, then 2.25 miles west on another county
road and 1.25 miles north on a third county road, then
about 1.5 miles northeast of the road, in range; 1,100
feet north and 1,350 feet west of the southeast corner
of sec. 30, T.2 N,,R. 2 E.:

Al1—0 to 8 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; weak,
coarse, subangular blocky structure parting to
weak, fine, subangular blocky and granular; hard,
friable, slightly sticky and plastic; many fine roots;
many very fine pores, common fine pores, and few
medium pores; common worm casts; few gravel,
cobble, or stone fragments of caliche; calcareous;
moderately alkaline; abrupt, broken boundary.

Clcam—=8 to 18 inches, pink (5YR 8/4), light reddish brown
(5YR 6/4) moist; 80 percent gravel, cobble, and
stone fragments of caliche; 20 percent brown
(10YR 4/3) clay loam, dark brown (10YR 3/3)
moist; hard, friable, slightly sticky and plastic;
gravel, cobbles, and flattened stones that are smooth
on top and have white (N 8/) % to % inch pen-
dants on the bottoms; calcareous; moderately al-
kaline; abrupt, wavy boundary.

C2cam—13 to 60 inches, pink (5YR 8/4), light reddish
brown (5YR 6/4) moist; indurated caliche in frac-
tured sheets 14 inch to several inches thick that
have white calcium carbonate coatings; exterior
calcium carbonate coatings 3 to % inch thick lami-
nated and very strongly cemented, extremely hard;
pockets of soil about same color below this surface
crust that has many more plates; calcareous; mod-
eraiely alkaline; indurated caliche softer in lower
part.

The A horizon is brown, dark grayish brown, or dark
brown and is less than 35 percent gravel. The depth to the
Clcam horizon ranges from 5 to 13 inches. The Clcam hori-
zon ranges from fractured, indurated, and thinly laminar to
continuously indurated, thickly laminar. It has very little
to several feet of pisolitic structure below the lamella. The
hardness of this horizon is 5 or more on Mohs scale for
several inches to several feet or more.

Kimbrough loam, 1 to 5 per