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HOW TO USE THE SOIL SURVEY REPORT

TS SURVEY will serveseveral groups of

readers. Tt will help farmers and ranchers
in planning the kind of management that will
protect their soils and provide good yields;
assist engineers in selecting sites for roads,
buildings, ponds, and other structures; serve as
a reference for students and teachers; and add
to our knowledge of soils.

Locating the Solls

Use the index to map sheets to locate areas on
the large map. The index is a small map of the
county on which numbered rectangles have been
drawn to show what part of the connty is repre-
sonted on each sheel of the large map. The
houndaries of the soils are outlined on the soil
map, and there is a symbol for each kind of
goil.  All areas marked with the same symbol
are the same kind of soil, wherever they appear
on the map. The symbol is ingide the area if
there is enough space; otherwise, it is outside
the area and a pomter shows where it belongs.

Sl,n]apose for example, an area located on the
map has the symbol AfA. The legend for the
detailed map shows that this symbel identifies
Amarillo fine sandy loam, 0 to 1 percent slopes.
This soil and all others map ned in the county
are described in the section “Descriptions ol the
Soils.”

Finding Information

Diflerent parts of the soil survey report will
be of particular interest to different groups of
readers.

Farmers and renchers can learn about the
goils in the section “Descriptions of the Soils”
and then turn to the section “Use and Manage-
ment, of the Soils,” In this way they first
identify the soils on their farms and then learn
how these soils can he managed and what yields
can be expected. The soils are grouped by
capability units, which are groups of soils that
need similar management and respond in about
the same way. Amarillo fine sandy loam, 0 to 1
percent slopes, for example, i in capahility unit
ITTe-1 if not ivvigated and in capability unit
e-2 if ilrrigm;ecf The capability units are

discussed in the section “Use and Management
of the Soils.”

Ranchers who want information abouf, man-
agement of native range can turn to the section
“Range Management.”  In thissection the soils
are arvanged %y range sites, and some sugges-
tions for range management and estimates of
productivity ave given. Amarillo fine sandy
loam, 0 to 1 percent slopes, is in the Mixed Land
range site.

The “CGruide to Mapping Units” at, the back of
the report, will simplily the use of the map and
the report.  The guide gives the name and map
symbol for each soil and the page on which the
soil is described, and also the capability uwnii
and range site in which the soil has heen placed
and the pages on which these ave described.

E'ngineers will want to refer to the section
“Tingineering Applications,” Tables in that
section show chavacteristics of the soils that
affect engineering.

Soil scientists and othevs intevested in the
scientific aspect of the goils will find informa-
tion about how the soils were formed and how
they are classified in the section “Formation,
Classification, and Morphology of the Soils.”

Students, teachers, and other users will find
information about the soils and their manage-
ment in various parts of the veport, depending
on their pavticnlar intevest.

Newcomers to Cochran County will be espe-
cially interested in the section “General Soil
Map,” which describes the broad patberns of
soils. They may also wish to read the section
“General Nature of the County,” which gives
general information about the county.

* * e #* #

This cooperative soil survey was made by the
United States Department, of Agriculture and
the Texas Aglricuﬁ;mra,] Uxperiment Station to
provide a basis for determining the best agri-
enltural uses of the soils. The Soil Conserva-
tion Service completed the fieldwork in 1960.
TUnless otherwise specified, all statements in this
report refer to conditions at that time. The
goll survey is part of the technical assistance
furnished o the Cochran Seoil Conservation
District.
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OCHRAN COUNTY is in the High Plains physio-

graphic area of the southern Great Plains. It ad-
joins Lea and- Roosevelt Counties, New Mexico. The
county covers an arvea of 501,120 acves. It is about 26
miles east to west and 80 miles north to south (fig. 1).

The area as a whole is a nearly level to gently undulat-
ing plain that slopes upward from about 3,600 feet in the
southeast to 4,000 feet in the northwest.

About half of the county is cultivated, and more than
65,000 acres is irrigated crvopland. Cotton and grain
sorghum are the principal crops. About 75,000 acres is
planted to cotton and 150,000 acres to grain sorghum.
Other crops grown are small grain, alfalfa, sesame, and
some grasses lor seed.

How Soils Are Named, Mapped,
and Classified

Soil scientists made this survey to learn what kinds
of soils are in Cochran County, where they are located,
and how they can be used. They went into the county
knowing they likely would find many soils they had al-
veady seen and perhaps some they had not. As they
traveled over the county, they observed steepness, length,
and shape of slopes; kinds of crops or native plants; kinds
of rock; and many facts about the soils. They dug or
hored 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. to the rock material that has not
been changed much by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant, They
classified and named the soils according to uniform pro-
cedures. To use this report efficiently, it is necessary to
know the kinds of groupings most used in a local soil
clagsification.

Soils that have profiles almost alike make up a soil
sevies. Txcept for diffevent texture in the surface layer,
the major hovizons of all the soils of one series arve similar
in thickness, arvangement, and other important character-
istics. 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. Lubbock and Por-

tales, for example, are the names of two soil series repre-
sented in Cochran County. All the soils in the Umted
States having the same series name are essentially alike
in natural characteristics.

Many soil series contain soils that differ in the texture
of their surface layer. According to such differences in
texture, separations called soil types are made. Within
a series, all the soils having a surface layer of the same
texture belong to one soil type. Portales fine sandy loam
and Portales Joam are two soil types in the Portales sevies.
The difference in the texture of their surface layers is
apparent from their names.

Some soil types vary so much in slope, degree of ero-
sion, number and size of stones, or some other feature
affecting their use, that practical suggestions about their
management could not be made if they were shown on the
soil map as one unit. Such soil types arve divided into
soil phases. The name of a soil phase indicates a feature
that affects management. For example, Portales fine
sandy loam, 0 to 1 percent slopes, is one of two phases of

¥ State Agricultursl lixperiment Station

Figure 1.—~Location of Cochran County in Texas.
1
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Portales fine sandy loam, a soil type that has a slope range
of 0 to 3 percent.

After a fairly detailed gnide for classifying and nam-
ing the soils had been worked out, the soil scientists drew
soil boundaries on aerial photographs. These photo-
graphs show grasslands, buildings, field borders, trees,
and other details that greatly help in drawing boundaries
accurately. The soil map in the back of this report was
prepared from aerial photographs.

The areas shown on a soil map ave called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit 1s nearly
equivalent to a soil fype or a phase of a soil type. Tt is
not exactly equivalent, because it is not practical to show
on such a map all the small, scattered bits of soil of some
other kind that have been seen within an avea that is
dominantly of a vecognized soil type or soil phase.

In preparing some detailed maps, the soil scientist has
a problem of delineating areas where different kinds of
solls are so intricately mixed or occur in such small indi-
vidual tracts that it is not practical to show them sepa-
rately on the map. Therefore, he shows this mixture of
soils as one mapping unit and calls it a soil complex.
Ordinarily, a soil complex is named for the major soil
series in it, for example, Berthoud-Potter complex.  Occa-
sionally two or more soils that are not geographically asso-
ciated are shown as one mapping unit, if the differences
between the soils ave not sufficient to justify separation for
the purposes of the soil survey report. Such a mapping
unit is called an undifferentiated group. Gomez and
Portales soils is an example.

Only part of the soil survey was done when the soil
scientist had named and described the soil series and
mapping units and had shown the location of the mapping
units on the soil map. e still had to present the mass
of detailed information he had recorded in different ways
for different groups of users, among them farmers, man-
agers of rangelands, and engineers.

To do this efficiently, he had to consult with persons in
other fields of work and with them prepare groupings
that would be of practical value to the different users.
Such groupings are the capability classes, subclasses, and
units, designed primarily for those interested in producing
the short-lived crops and tame pastuve; range sites, for
those using large tracts of native grass; and the classifica-
tions used by engineers who build highways or structures
to conserve soil and water.

General Soil Map

After study of the soils in a locality and the way they
ave arranged, it is possible to make a general map that
shows several main patterns of soils, called soil associa-
tions. Such a map is the colored general soil map in the
back of this report. Rach association, as a rule, contains
a few major soils and several minor soils, in a pattern that
is characteristic although not strictly uniform.

The soils within any one association are likely to differ
from each other in some or in many properties; for ex-
ample, slope, depth, stoniness, or natural drainage. Thus,
the general soil map shows, not the kind of soil at any
particular place, but patterns of soils, in each of which
there are several different kinds of soils.

Tach soil association is named for the major soil series
in it, but, as already noted, soils of other series may also
be present. The major soils of one soil association may
also be present in other associations, but in different
patterns.

The general map showing patterns of soils is useful to
people who want a general idea of the soils, who want to
compare different parts of a county, or who want, to know
the possible location of good-sized aveas suitable for a
certain kind of farming or other land use.

1. Amarillo loamy fine sand association: Sandy land

This association consists of broad areas of nearly level
and gently undulating soils. It is about 204,000 acres
in extent. It includes, in addition to the dominant Ama-
rillo loamy fine sand, areas of Amarillo fine sandy loam,
Randall fine sandy loam, Gomez loamy fine sand, Portales
loamy fine sand, and Brownfield fine sand (fig. 2). Ama-
rillo loamy fine sand is a deep soil that has a brown surface
layer and a friable, red or reddish-brown subsoil. The
Amarillo fine sandy loam in this association is nearly level
and is slightly lower in the landscape than Amarillo
loamy fine sand. Randall fine sandy loam is in_small
playas. Many of these playas are surrounded by Gomez
and Portales soils, which ave underlain by chalky caliche.
Most of the Brownfield fine sand in this association is the
thin surface phase. It occurs in areas of transition be-
tween large areas of Brownfield fine sand, thick surface,
and Amarillo loamy fine sand.

About 40 percent of this association is cultivated, and
nearly 25 percent of the cultivated acreage is irvigated
by means of sprinklers. The rangeland, if properly man-
aged, produces good yields of mid and tall grasses.
Among the invading shrubs are mesquite, catclaw, shin
oak; and sand sagebrush. A good system of managing
crop residue is needed to protect cropland against wind
erosion, and careful regulation of grazing is needed to
protect, grassland.

2. Amarillo fine sandy loam association: Mixed land

This association consists of broad arveas of nearly level
to gently sloping soils. It is about 185,000 acres in extent.
Tn addition to the dominant Amarillo fine sandy loam, it
includes areas of Avvana, Drake, Lubbock, Mansker, Por-
tales, Zita, and Randall soils (fig. 3). Arvana soils have
a layer of vocklike caliche 1 to 3 feet below the surface.
Mansker soils are shallow and calcareouns. Portales and
Zita soils are underlain by chalky caliche. Lubbock soils
ave in slight depressions. The light-colored, limy Drake
soils occur as dunes to the east of playas. The dark-
colored, clayey Randall soils are in playas. Most of the
playas in the county are in this soil association.

About 60 percent of this association is cultivated, and
about 30 percent of the cultivated acreage is irrigated.
The Amarillo soil is productive, but it needs protection
against wind erosion. The rangeland, if properly man-
aged, produces good yields of mid and short grasses.
Among the invading shrubs are mesquite and catclaw.

3. Brownfield-Tivoli fine sand association: Deep sands

This association consists of duned and gently undu-
lating soils. It is in the western and southern parts of
the county and is about 75,000 acres in extent. The duned
arveas are Tivoli fine sand, and the gently undulating areas
are Brownfield fine sand, thick surface (fig. 4).
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Most of this association is part of large ranches and is
used as range. If properly managed, the soils produce
good yields of tall grass. Among the invading shrubs are
shin oak, sand sagebrush, skunkbush, and yueca. A small
proportion of the acreage is cultivated, although the haz-
ard of wind crosion is severe. Some cultivated areas have
heen abandoned or reseeded to grass.

4. Portales-Zita association: Calcareous soils

This association consists of soils in broad, shallow val-
leys. Tt is a little more than 37,000 acres in extent. The
Iargest areas ave in the northeastern and morthwestern
parts of the county. There are small areas near the
southwestern corner. In addition to thé dominant Por-
tales and Zita soils, the association includes areas of Arch,
Drake, and Mansker soils (fig. 5). More than half the
acreage consists of Portales soils, which are calcareous to
the surface. About a third of the acreage consists of Zita
soils, which are davker colored than Portales soils and
are noncalcareons to a depth of about 18 inches. Both
Portales and Zita soils have a layer of soft, chalky caliche
at a depth of 24 to 30 inches. Arch soils, which are in low
spots, are very limy and have a chalky layer at a depth of
about 15 inches. Drake soils occur as low dunes; they
have slopes of as much as 8 percent. In general, slopes
in this association are no more than 2 percent.

About, 75 percent of this association is cultivated, and
nearly 40 percent of the cultivated acreage is irrigated.
On the rangelands, the vegetation consists mostly of short
grass. The rangelands ave generally free of invading
shrabs.

Zita soils ave productive; Portales soils are productive
it irrigated; the other soils in this association are better
snited to range than to enltivated crops. Freelime in the
soils increases their susceptibility to wind erosion.

Descriptions of the Soils

This section is provided for those who want detailed
information about the soils in the county. It describes
the series and the mapping units within each series. For
more general information about the soils, the reader can
refer to the section “General Soil Map,” in which the
broad patterns of soils are described. The acreage and
proportionate extent of each soil mapped in the connty are
given in table 1. Their location is shown on the soil map
ab the back of the report.

Layers that contain accumulations of caleium carbonate
ave a major feature of most of the soils in Cochran
County. About 80 percent, of the total acreage is under-
Inin by what is loeally called caliche. In some soils, the
Arvana for example, this layer is very hard; in others it
is soft and challky, as in the Zita soils. In some soils this
layer is several feet thick, and in others it is only a few
inches thick. The upper boundary is smooth or wavy
(fig. 6). Ourdinarily, the lower boundary is diffuse. The
uppermost few inches may be slightly cemented.

Amarillo Series

The Amarillo series consists of deep, friable, dark-
colored, neutral to mildly alkaline soils on uplands.
68493 Gd——o2

Figure 6.—Caliche layer in Amarillo fine sandy loam. Upper
boundary is wavy.

The surface layer of Amarillo soils ranges from 6 to
14 inches in thickness, from loam to loamy fine sand in
texture, and from brown to veddish brown in color. It
has a weak granular structure unless plowing has de-
stroyed the structure. The sandier soils have the browner
colors and the thicker surface layers.

The subsoil contains more clay than the surface layer.
It consists of light sandy clay loam or heavy sandy clay
loam. It has two layers. The upper 10 to 20 inches is
reddish brown and free of lime; it has a moderate, coarse,
prismatic structure that breaks to subangular blocks or
granules. The lower layer ranges from 10 to 50 inches in
thickness. Ordinarily, 1t contains less clay than the up-
per layer. In color, 1t ranges from yellowish red or red-
dish yellow to red or, in places, reddish brown. It hasa
weak, coarse, prismatic structure, and it is generally
calcareous.

Below the subsoil, and forming the upper part of the
substratum, is a caliche layer that ranges from 6 to 36
inches in thickness but is commonly about 18 inches thick.
This layer is thinnest where the slope is strongest. The
caliche is generally pink but ranges from pinkish white
to yellowish red. Ordinarily it is friable, but it may be
slightly hardened in some places. Beneath the caliche,
the parent material consists of reddish-yellow, calecareous,
friable, moderately sandy sediments that have been re-
worked by wind.



SOIL SURVEY SERIES 1960, NO.

TABLE 1.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF SOILS
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Cropland
Propor-
Symbol Soil Irri- | Nonirri- Range Other Total tionate:-
gated gated extent
Acres Acres Acres Acres Acres Percent
AfA Amarillo fine sandy loam, O to 1 percent
SLOPES =mmmmmmmmm e m e ammm——— 2k, 194 57,783 43,853 L, 489 | 130,319 26.0
AfB Amarillo fine sandy loam, 1 to 3 percent
S1lOPES=mmmm e e 5,593 19,039 . 19,902 662 45,196 9.0
AfC Amarillo fine sandy loam, 3 to 5 percent '
R Ne) s T R e E LT R 38 107 Los 10 560 W1
AlA Amarillo loam, O to 1 percent slopeS----- 1,077 378 297 24 1,776 n
A1B Amarillo loam, 1 to 2 percent slopes----- 132 5 535 10 682 1
AmB Amarillo loamy fine sand, O to 3 percent
SLOPES mmmmmmmmmmmmmmm e mmmemmmmmeeoo o 1k, 226 40,842 68,478 3,980 |127,526 25.5
An Arch fine sandy loam----------------"c--~ 850 1,011 218 55 2,134 n
Ao Arch LO&M--=-=-ccmmememccmememmmem——mee 1,050 950 843 76 2,919 .6
AvA Arvana fine sandy loam, O to 1 percent .
SLOPES—mmmmcmmmmmmmmmecccccmmecmem—aae 1,108 3,698 85 105 4,996 1.0
AvB Arvana fine sandy loam, 1 to 3 percent
S1OPESmmmmmmmmmmmmeemm e e mmc e 92 332 84 1k 522 .1
AwA Arvana fine sandy loam, shallow, O to 1
percent SlOPES--------cmmmammmmmcomaean 136 630 99 20 885 .2
Be Berthoud-Potter complex----~---macac-c-o- s5h 272 1,687 30 2,043 A
Bp Bippus and Spur S0ilS=---=----m--memoaaa- 0 254 578 10 82 .2
Br Brownfield fine sand, thick surface=w----- 200 2,487 35,607 270 38,564 7.7
Bs Brownfield fine sand, thin surface------- 156 3,573 21,057 1Lk 24,930 5.0
Bt3 Brownfield soils, severely eroded-------- 0 200 1,016 6 1,222 .2
Bv Brownfield-Tivoli fine sands------------- 0 0 16,41k 100 16,514 3.3
DrB Drake soils, 1 to 3 percent slopeS=------ 501 087 551 Ls 2,084 o
DrC Drake soils, 3 to 5 percent slopes------=- 203 434 1,287 4o 1,964 o
DrD Drake soils, 5 to 8 percent slopes------- 8 16 227 L 255 .1
Go Gomez and Portales s0ils--~ecme-ceecoco-o 260 1,943 2,950 150 5,303 1.1
Km Kimbrough $0ils--em-cocccmccccocmcrmnnan Sk 90 2,543 60 2,747 .5
Lv Lubbock clay loAm-------mememmacomaa-mex 28 102 33 2 165 (1))
Lu Lubbock fine sandy loam----------------=- 99 12k 1k 3 2ko (/)
MfA Mansker fine sandy loam, O to 1 percent
S1OPES —-mmmmmmmm—mmecamameeamm———————— 325 265 11 20 621 .1
MfB Mansker fine sandy loam, 1 to 3 percent
S1lOPES=-r-emsmemommm e mmcmmecmeomm e ——a 280 985 104 50 1,419 .3
MkA Mansker loam, O to 1 percent slopes------ 104 433 36 15 588 .1
MkB Mansker loam, 1 to 3 percent slopes------ 5 115 L7 5 172 (1)
PfA Portales fine sandy loam, O to 1 percent
SLOPES mmmmmmmm e mm oo 6,913 13,264 2,337 750 23,264 4.6
PfB Portales fine sandy loam, 1 to 3 percent
SLOPES = —=mmmmmmmmmmmmmem e 2,053 5, 7k8 2,653 290 10, Thh 2.1
PmA Portales loam, O to 1 percent slopes-=---- 3,200 2,50k 1,163 189 7,056 1.4
PmB Portales loam, 1 to 3 percent slopeS----- 320 130 LoT 22 969 .2
Ra Randall s0ilS=--=-cecemmammamcieem o 234 700 480 35 1,449 .3
Rf Randall fine sandy loam, thick surface
VALiaNt —m - cm oo e e e mememmea 102 306 131 15 554 1
StA Stegall loam, O to 1 percent slopes------ 0 119 58 3 180 (1))
SwA Stegall loam, shallow, O to 1 percent
S1OPES=cmmmmmmm e o 12k 130 192 7 453 .1
Tv Tivoli fine sand------cececcmmccoccnacaan 0 0 19,846 100 19,946 4.0
Tx Tivoli-Potter compleX----ew-camcnmeanaaan 95 113 679 15 902 .2
ZfA Zita fine sandy loam, O to 1 percent
S1OPES === =mmmmmmmmmm o mm oo 3,535 7,655 3,068 k1o 1k, 668 2.9
ZfB Zita fine sandy loam, 1 to 3 percent
SLOPES=m=mmmmm-mmmmmeem oo 256 T34 99 35 1,124 .2
ZmA Zita loam, O to 1 percent slopes--------- 1,195 762 536 70 2,563 .5
Silver Lake@e---c-ccccommomcmncnconce [ cocean | cccman | e-manan 60 60 (1/)
Total 8cres-----e--mcooceeceaaaa 68,800 | 169,220 250,700 | 12,400 |501,120 100.0
Total percente-----c--cecceacaaa 13.7 33.8 50.0 2.5 100.0
1/

Less than 0.1 percent.
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Natural drainage is good. Internal drainage is me-
dinm, and permeability is moderate. The water-holding
capacity is good in all the Amarillo soils, but the loams
hold a little more water than the sandier soils.  The loams
are high in natural fertility; the sandier soils ave less
fertile.

Amarillo soils are subject to hoth wind erosion and
water erosion. In many areas wind has blown seme of
the clay and silt particles from the plow layer, and conse-
quently the layer is more sandy than when fivst plowed.

Associated with Amarvillo soils arve Zita, Portales,
Mansker, Avvana, Lubbock, and Brownfield soils. Ama-
rillo soils ave rvedder than Zita, Portales, Mansker, and
Lmbbock soils. They have much more distinet Iayers than
either Portales or Mansker soils. They are less clayey
than Lumbbock soils and less sandy than Brownfield soils.
The caliche layer is soft, rather than hard like that in
Arvana soils.

More than 60 percent of the acreage of Cochtan County
consists of Amarillo soils. Targe acreages arve in native
grass, and other large acreages, both irvigated and dvy-
farmed, arve in cotton and grain sorghum. Winter wheat
and rye are grown on small acreages, for grazing as well
as for grain.

Amarillo fine sandy loam, 0 to 1 percent slopes
[AfA).—This soil occurs in all parts of Cochran County.
Most of the aveas ave large and 1vregularly shaped. Many
are on flats and very gentle slopes just below aveas of
Amarillo Joamy fine sand, 0 to 3 percent slopes.

The surface layer of this soil is about 10 inches thick.
The subsoil, ahoui 35 inches thick, is medium sandy clay
loam: At a depth of about 30 inches, the soil material is
caleareous. The depth to the pink caliche is about 45
inches, and the layer of caliche is abont 18 inches thick.

Included with the mapped aveas of this soil ave small
arveas of Lubbock, Zita, Portales, Avvana, and Mansker
soils.  The small bodies of Lubbock and Zita soils, which
generally ave less than 3 acres in size, appear in the land-
scape as dark-colored, round, slightly depressed areas.
Inclusions of Portales and Mansker soils appear as gray
or lighter coloved aveas, and, unless the field has been
leveled, they ave likely to be a few inches higher than the
survounding Amarillo soils. If caliche rocks were not
scattered on their surface in many places, Arvana soils
would be hard to distinguish from the Amarillo. Also
included ave spois of Amarillo loamy fine sand, which is
lighter coloved than the fine sandy loam, and areas of
Amarillo fine sandy loam, 1 to 3 percent slopes, 2s much
as 6 or 8 acres in size.

Large acreages of this goil ave used as range, and other
large acreages nre farmed. The water erosion hazard is
slight, but there is a moderate hazard of wind evosion.
(Nonirrigated capahility unit TITe~1; irrigated capability
unit, ITe-2; Mixed Land range site.)

Amarillo fine sandy loam, 1 to 3 percent slopes
(AfB).—T'his soil occurs on ridges within larger bodies of
Amarillo fine sandy loam, 0 to 1 percent slopes, and also
on slopes around small playas.

The surface layer of this soil is about 8 inches thick.
The subsoil is about 30 inches thick and is slightly redder
than that of Amarillo fine sandy loam, 0 to 1 percent
slopes.

Tncluded in the aveas mapped ave a few small aveas of
Amarillo fine sandy loam, 8 to 5 percent slopes, of Ama-
rillo fine sandy loam, 0 to 1 percent slopes, and of Portales,
Avvana, and Mansker soils.

Large acreages of this soil arve cultivated. Many cul-
tivated arveas are ivrigated, most of them by means of
sprinklers. Cotton and grain sorghum are the main crops.
Surface runofl is greater than on Amarillo fine sandy loam,
0 to 1 percent slopes. The hazards of sheet and gully
erosion and wind erosion are moderate. (Nonirrigated
capability unit ITTe-1; irvigated capability unit TLLe-2;
Mixed Land range site.) '

Amarillo fine sandy loam, 3 to 5 percent slopes
(AfC).—This soil occurs mainly on the northiwest slopes of
playas, within larger arveas of Amarillo fine sandy loam,
1 to 3 percent slopes. The individual areas are 5 to 30
acres in size, and the total acreage issmall.

The surface layer of this soil is about 6 inches thick, and
the subsoil i1s about 25 inches thick. These layers are
slightly redder than corresponding layers in Amarillo fine
sandy loam, 1 to 3 percent slopes.

Included in the areas mapped ave a few small spots of
Mansker soil and of Amaxrillo fine sandy loam, 1 to 3 per-
cent slopes.

Most of this soil is used as range, the use to which it is
best suited. Runofl is greater than on the other Amarillo
soils.  There is a serious hazard of sheet and gully erosion
ancl a moderate hazavd of wind erosion. (Nonirrigated
capability unit IVe~1; irvigated capability unit IVe-1;
Mixed Land range site.)

Amarillo loam, 0 to 1 percent slopes (A1A).—This soil
occurs in the northern part of the county, on the smoother,
lower flats and on very gentle slopes within areas of
Amarillo fine sandy loam, 0 to 1 percent slopes. The total
acreage is small.

The surface layer of this soil is about 8 inches thick.
The subsoil, about 30 inches thick, is sandy clay loam or
light clay loam. The lower part of the subsoil is less
clayey than the upper part and contains more free lime.
The depth to the layer of pink caliche is about 88 inches,
and this layer is about 20 inches thick.

Included in the arveas mapped ave a few small spots of
Portales loam and Mansker loam, and also some small
areas of Amavillo fine sandy loam, 0 to 1 percent slopes.

L'his soil is high in fertility and in water-holding ca-
pacity, but inadequate rainfall limits yields of drvy-farmed
crops. There is only a slight hazard of either wind or
water erosion. Most aveas are irrigated. Cotton and
grain sorghum are the main crops. (Nonirrigated ca-
pability unit TITce-1; irrigated capability unit ITe-1;
Deep Havdland range site.)

Amarillo loam, 1 to 2 percent slopes (A1B).—This soil
occurs mainly on slopes aronnd playas, within larger aveas
of Amarillo loam, 0 to 1 percent slopes. Some aveas are
between ridges of Kimbrough soils in the northeastern
part, of the county. The total acreage is small.

The survface layer is abont 7 inches thick. The subsoil
is a little thinner than that of Amazvillo loam, 0 to 1 per-
cent slopes, and it may be slightly vedder. The layer of
caliche is about 30 to 35 inches below the surface. In
places this ealiche is slightly hard.

Most arveas of this soil ave in native grass. A few small
areas are ivrigated. Surface runofl is more vapid than on
Amarillo loam, 0 to 1 percent slopes. The hazard of wind
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erosion is slight. (Nonirrigated capability unit, ITTe-2;
irrigated capability unit ITIe-1; Deep Hardland range
site.)

Amarillo loamy fine sand, 0 to 3 percent slopes
(AmB).—This nearly level to gently undulating or rolling
soil occurs thronghout the county but is most common in
the central part. It is lower, smoother, and less undu-
lating than Brownfield fine sand, but higher and more
rolling than Amarillo fine sandy loam. The areas are
very large and ave irregular in shape. Generally, the slope
ig Jess than 2 percent.

The surface layer of this soil is about 12 inches thick.
It is a little thicker in places where deep plowing has
brought up some of the subsoil, but it is generally less than
16 inches thick. It is less red than the surface layer of
Amarillo fine sandy loam. The subsoil, about 35 to 45
inches thick, is thicker than that of other Amarillo soils
and may also be less clayey. Below a depth of 30 inches,
the subsoil is commonly redder and less limy than that of
Amarillo fine sandy loam. The depth to the layer of pink
caliche ranges from 48 to 60 inches, and this layer is about
15 inches thick.

Included in the areas mapped are small areas that have
slopes of more than 3 percent; other arveas that have sus-
tained moderately severe damage from wind erosion;
patches less than 5 acres in size of Gomez and Portales
soils and of Amarillo fine sandy loam; and a few aveas,
ranging up to 15 acres in size, of a soil that has an 8- to
16-inch surface layer of dark-brown loamy fine sand but
otherwise is similar to Zita fine sandy loam.

Large acreages of this soil, both irrigated and nonirri-
gated, arve farmed. Tven larger acreages arve used as
range. Surface runoff is slight, but the soil is highly
susceptible to wind erosion. During the windy season
small dunes form in some fields. During the cropping
season the dunes arve smoothed out, but each time the sur-
face layer is more sandy than before. Many farmers deep
plow this soil to increase the clay content of the surface
Jayer and make it move vesistant to wind erosion. (Non-
irrigated capability unit I'Ve-2; irrigated capability unit
ITTe-5; Sandy Land range site.)

Arch Series

The Avch series consists of shallow, friahle, light-
colorved, limy, nearly level soils that occur in old stream
valleys and in playas.

The surface layer of Arch soilsis light brownish gray or
light gray. Tt ranges from 4 to 8 inches in thickness and
from fine sandy loam to loam in texture. The subsoil is
light gray. It is 6 to 14 inches thick. Both the surface
layer and the subsoil arve high in content of lime, both have
a weak granular structure, and both contain small frag-
ments of caliche.

The parent material consists of a thick bed of friable,
limy, old alluvium, or plains outwash, the upper part of
which apparently was enriched with lime deposited from
ground water.

Internal drainage is rapid, and permeability is moder-
ately rapid. Runoff is very slow. The water-holding
capacity is low. Natural fertility is low to moderate.

Because of their high content of lime, Arch soils are
unstable and are highly susceptible to wind erosion. In
many areas, wind has blown some of the silt and clay

particles from the surface layer, and consequently the
uppermost, 3 to 6 inches of the surface layer is coarser tex-
tured now than when first plowed.

Arch soils are lighter colored and higher in lime than
the closely associated Portales soils, and they have a
thinner surface layer. They are more nearly level than
the Drake soils, and they are more limy and lighter colored
than the Mansker soils.

Most of the acreage of Arch soils in Cochran County is
cultivated, and about half the cultivated acreage is irri-
gated. Nevertheless, these soils are better suited to range
than to cultivated crops. They are poorly suited to cotton
unless irrigated, and yields of cotton are only moderate,
even under irrigation. Grain sorghum and small grain
can he grown, but yields are low,

The large amount of lime in the soil restricis the avail-
ability of plant nutrients and often causes chlorosis in
grain sorghum,

Arch fine sandy loam (An).—This soil occurs mainly in
the northern part of the county. Most of it is level, but
small areas have a slope of 1 o1 2 pevcent.

The surface layer of this soil is about 6 inches thick.
The subsoil consists of loam or light sandy clay loam
and is about 9 inches thick.

Included with the mapped areas of this soil are small
spots of Portales fine sandy loam, 0 to 1 percent slopes;
small spots of Mansker and Zita soils; small, level areas
of Arch loam; and aveas of Drake soils, 1 fo 8 percent
slopes. The Drake soils appear in the landscape as light-
gray knolls, 1 or 2 feet high and less than 1 acre in size.
In many cultivated fields, these knolls have been leveled.

Although this soil is highly susceptible to wind erosion,
most of it is cultivated, and nearly half of it is irrigated.
Grain sorghum is the main crop. Cotton and small grain
are grown also. (Nonirrigated capability unit IVes-1;
irrigated capability unit ITTes-1; Fligh Lime range site.)

Arch loam (Ac).—This soil occurs mainly in the north-
ern part of the county, as one large area and a few small,
scattered arveas. Most of it is level, but small areas are
included that have a slope of 1 or 2 percent.

The surface layer of this soil is about 6 inches thick.
The subsoil consists of loam or light clay loam and is about
9 inches thick.

Included in the mapped areas are small areas of Por-
tales loam, 0 to 1 percent slopes (fig. 7), and of Drake,
Mansker, and Zita soils.

Most of the acreage is cultivated, and more than half is
irmigated. Grain sorghum is the main crop. Cotton and
small grain are also grown. The hazard of wind erosion
is a little less severe than on Arch fine sandy loam. (Non-
irrigated capability unit IVes-1; irrigated capability unit
T1Tes-1; High Lime range site.)

Arvana Series

The Arvana series consists of shallow to moderately
deep, friable, davk-coloved, neutral to mildly alkaline,
nearly level to gently sloping soils on uplands. These
soils are underlain by hard, platy caliche.

The surface layer of Arvana soils ranges from fine
sandy loam to light loam in texture, from reddish brown
to brown in color, and from 6 to 10 inches in thickness.
This layer is free of lime and is easy to work. It has a
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The

Figure 7.—Inclusions of Portales soils in areas of Arch soils.
light-colored areas are Arch, and the dark-colored areas are
Portales.

wealk granular structure unless plowing has destroyed
the structure.

The subsoil ranges from 10 to 24 inches in thickness.
It contains more clay than the surface layer; the texture
is light S‘m(ly clay loam or medinm sandy clay loam. The
upper part of the subsoil is reddish brown and has a
moderate, coarse, prismatic structure. The lower part is
less chyey than the upper part, and it contains free lime.
It is yellowish red or red and has a weak, coarse, pris-
matic structure.

The parent material consists of a thin mantle of moder-
ately sandy, friable, calcareous, wind-worked sediments
deposited over a thick hed of hard caliche. The depth
to the hard caliche is 10 to 36 inches. The layer of hard
caliche is 1 to 2 feet thick. Below it arve thick beds of
softer, massive caliche.

Drainage is good. Internal drainage is medium, and
per me‘xbnhfy is moderate. The water holdmn capacity is
low to moderate. Natural fertility is low to meaderately
high. The hazavd of wind evosion is moderate. In
places, there is some hazard of watererosion.

Azrvana soils ave shallower than the associated Amarillo
soils, and the caliche layer is havd, rather than soft like
that in the Amavillo soils. Arvana soils ave more sandy
than Stegall soils and much deeper than Kimbrough soils;
hoth Sieomﬂ and Kimbrough soils have a ]:Lyer "ot hard

caliche.

Most of the acreage of Arvana soils in Cochran County

is cultivated. Grain sorghum and small grain are suitable
crops. Cotton can be grown on the deeper soils of the
series. Native grass is the best crop for the shallow soils,

but grain sorghum is grown on most areas. Under irri-
O’ILIOYI some cotton can be grown on the shallow soils.

Arvana fine sandy loam, 0 to 1 percent slopes (AvA).—
This soil occurs mainly in the northern part of the county,
on broad, smooth uplands. Generally, its position in the
landscape is about the same as that of ‘Amarillo fine sandy
loam, 0 to 1 percent slopes, but some areas are slightly
downslope from aveas of the very shallow Kimbrough
soils.

The surface layer of this soil is about 8 inches thick.
The subsoil consists of medium sandy clay loam and is
about, 22 inches thick,

Included on the map are spots of very rocky Iim-

brough soils; of shallow Arvana soils that may have

caliche rocks on the sur face; of Amarillo fine sandy loam,
0 to 1 percent slopes; and of Arvana fine sandy loam, 1 to
3 percent slopes.

Most of the acreage is culfivated, and many areas are
nvigated. The amount of runoft is Sln’l” In some areas
L]mt have been damaged by wind erosion, the surface layer

is more sandy than when it was Arst p]owed (Nonirri-
gated capability unit TTTe-1; irvigated capability unit
ITe-2; Mixed Land range site. )

Arvana fine sandy loam, 1 to 3 percent slopes (AvB).—
This soil occurs on ridges or slopes around playas, mainly
within large areas of Arvana fine sandy loam, 0 to 1 per-
cent; Slopeq The total acreage is small.

The surface layer of this soil is about 7 inches thick.
The subsoil is about 20 inches thick and may be slightly
redder than that o[f Arvana fine sandy loam, 0 to 1 percent
slopes.

Included on Hie map ave small areas of Iimbrough
soils, of Arvana fine sandy loam, 0 to 1 percent slopes,
of Arvana fine sandy loam, shfx,How, 0 to 1 percent slopes,
and of Amarillo fine s‘mdy loam, 1 to 3 percent slopes.

Most of the acreage is dry farmed. ~ Grain sorghum
is the main crop. The hazards of sheet, gully, and Swind
erosion are moderate. (Nonirrigated capability unit
ITTe~1; irrigated capabihity it ITTe-2; Mixed Land
range site.)

Arvana fine sandy loam, shallow, 0 to 1 percent
slopes (AwA].—This soil occurs in the northern part of
the county. Most of it is nearly level, but the slope
ranges up to 2 percent. The areas are small and scattered,
and the total acreage is small. Many areas ave between
deeper Arvana soils and very shallow Kimbrough soils.

The surface layer of this soil is about 6 inches thick.
The subsoil consists of reddish-brown sandy clay loam
and is about 10 inches thick. Thedepth to the hard caliche
is only about 20 inches. Caliche rocks are scattered on
the surface.

Included in the mapped areas of this soil are a few
small areas of Iimbrough soils and pockets of deeper
Arvana soils.

This soil is of limited use because it is so shallow. Tt
is best suited to native grass, but most areas ave cultivated
because they arve located within larger areas of deeper
soils. The caliche layer near the surface makes terracing
and leveling diflicult, and the rocks on the surface inter-
fere with tillage. The water-holding capacity is low.
(Nonirrigated cmpmblhty unit IVe—4; 11‘110‘Lted capability
unit IIIe—7 Mixed Land range site.)

Berthoud Series

The Berthoud series consists of shallow and moderately
deep, light-colored, friable soils that are limy throughout.

The surface layer of Berthoud soils ranges from 6 to
15 inches in thickness, from fine sandy loam to light sandy
clay loam in texture, and from brown to grayish brown in
color. The structure is weak granular or weak coarse
prismatic.

The subsoil is light sandy clay loam or medium sandy
clay loam. It ranges from 6 to 15 inches in thickness and
from brown to pale brown in color. The surface layer
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and subsoil are thinnest where the slope is strongest. Be-
low the subsoil is a faint, but evident, light-brown to very
pale brown, calcium carbonate layer that ranges from only
a few inches to about 30 inches in thickness.

The parent material is friable, calcareous, loamy col-
Invium. It could be penetrated easily by voots, but it
seldom contains enough moisture for plants. In places,
a hnvied soil occurs at a depth of 4 to 5 feet. -

Internal drainage is medium, and permeability is mod-
erately rapid. Runofl is vapid. The water-holding ca-
pacity is moderate, but the lower layers ave seldom wet.
Natural fertility is moderate. The hazavds of wind ero-
sion and water erosion are moderate.

Berthoud soils occur on slopes ahove areas of Bippus
soils and below aveas of Potter and Mansker soils. They
arve lighter colored than Bippus soils and deeper than
either Potter or Mansker soils.

The Berthoud soils occur mainly on short slopes along
Sulphur Draw, in the southeastern part of the county.
Most, of the acreage isused as range.

Berthoud-Potter complex (Be).—This complex occurs
mainly on short slopes along Sulphur Drasw, in the south-
eastern part of the county. It consists of Berthoud,
Mansker, and Potter soils, each occurring in such narrow
bands along the slopes that it is not practical to show
them separately on the soil map. Any one area is about
40 percent Berthoud soils, about 35 percent Mansker soils,
and about 25 percent Potter soils.

Berthoud soils arve on the lowest part of the slopes.  The
slope range is 3 to 8 percent.

Mansker soils arve slightly higher up on the slopes than
Berthoud and Potter soils. The slope range is 3 to §
percent. In this complex the Mansker soils are lighter
colored, steeper, and shallower than the typical Mansker
soils described under the heading “Mansker Series.” The
surface layer of brown or grayish-brown fine sandy loam
is 5 to 8 inches thick. The subsoil of pale-brown light
sandy clay loam or loam is 6 to 10 inches thick. Under
the subsoil is soft.caliche that contains many small pebbles
of hard caliche.

Potter soils are on the steepest part of the slopes. The
slope range is 1 to 12 percent, but the slope is generally
less than 8 percent. In places the underlying caliche
crops out. The Potter soils in this complex are Jike those
described under the heading “Potter Series.”

In most places these soils have a gravelly appearance
because of the many small concretions of caleinm carbon-
ate on the surface and in the soil.

Also included in mapped arveas of this complex are small
spots of Bippus and Amarillo soils and small eroded areas
in which the gullies are 8 to 6 feet wide and as much as
4 feet deep.

Most of the acreage is in native grass. Use is limited
by steep slopes, shallowness, and the hazard of evosion.
(Capability unit VIe-3; Berthoud and Mansker soils are
in the Mixed Plains range site; Potter soils are in the
Shallow Land range site.)

Bippus Series

The Bippus series consists of deep, friable, dark-
colored, nearly level to gently sloping soils.

The surface layer of Bippus soils ranges from 15 to 40
inches in thickness and from dark brown to very dark

grayish brown in color. ‘T'his layer is free of lime. Its
upper part ranges from fine sandy loam o light clay loam,
and its lower part from light sandy clay loam to clay loam.
The upper part has a wealk granular stracture; the lower
part, below a depth of 8 inches, has a moderate, medium or
coarse, subangular blocky structure that hreaks to weak
granular,

The subsoil ranges from 6 to 30 inches in thickness, from
light sandy clay loam to clay Joam in texture, and from
brown or grayish brown to light erayish brown in color.
The surface layer and subsoil ave thinnest where the slope
is strongest.

The parent matevial is limy, friable, loamy alluvium
washed from nearby uplands.

Natural drainage is good. Internal drainage is medi-
um, and permeability 1s moderate. The water-holding
capacity is good. Natbural fertility is high. The hazards
of wind erosion and water erosion are slight.

Bippus soils are davker coloved and more deeply leached
of lime than the closely associated Spur soils. They ave
much darker coloved, less strongly sloping, and more
deeply leached of lime than Berthoud soils.

The Bippus soils occur mainly along Sulphur Dray,
in the southeastern part of the county. They are not
mapped separately but are included in an undiffeventiated
group with Spur soils. Most of the acreage is in native
arass, but the soils ave suited to cropg, and a small acreage
Is cultivated. Grain sorghum is the main crop.

Bippus and Spur soils (Bp).—These soils occur mainly
m the bottom of Sulphur Draw, a shallow, narrow draw
in the southeastern part of the county. About 80 percent
of the aveas consist of Bippus soils, which occur where the
hottom of the draw is less than 150 feet wide and which
have a slope of as much. as 114 percent. About 20 percent
of the areas consist of Spur soils, which occur in the few
places where the drasv is wider and which have a slope of
less than half of 1 percent.  Also included in the unit are
a few small aveas of Berthoud soils and minor aveas of
recently deposited material washed from nearhy slopes.

The surface layer of Bippus soils is about 30 inches
thick, and that of Spur soils is abouf, 15 inches thick.
Bippus soils are not calcareous, but Spur soils are cal-

careous. Bippus soils arve davk grayish brown, and Spur
soils ave dark brown. The fiwo kinds of soil have similar
subsgoil.

Most of the acreage is included in large ranches and is
used as range, althongh the soils arve well suited to most of
the crops grown in the county. Sulphur Draw seldom
carvries runoff water, so the soils ave seldom overflowed.
The small amount of extra water that runs down the side
slopes does not ordinarily exceed the stovage capacity of
the soils, and it helps to increase vields. (Nonirrigated
capability wnit TITe-1; ivrigated capability unit ITe-2.
Bippus soils are in the Mixed Land range site; Spur soils
ave in the Mixed Plains range site.)

Brownfield Series

The Brownfield sevies consists of deep, loose, light-
colored, neutral, sandy soils.

The surface layer of Brownfield soils is light-brown or
brown, loose fine sand.  The upper part is a little davker
colored than the lower. This layer is 10 to 36 inches
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thick. The aveas where it is less than 18 inches thick ave
mnpped as a thin-surface phase.

The subsoil ranges from. light sandy clay loam to light
sandy clay in 10\Llne from red or reddish brown to vel«
lowish red i in color, and From 30 to 60 inches in thm]\ness
This layer is # m]ﬂe and it has a modervate, coarse, pris-
matbic structure that breaks to subangulay b]ocky The
lower part is less clayey than. the upper part.

The parent material consists of friable, windblown,
sandy earths that are weakly calcarcous in p] aces and thab
range in texture from light sandy clay loam to loamy fine

sand.

Old soils buried benefllh the Brownfield soils range
from clay loam to sandy clay in texture. In places there
is a buried layer of caliche.

Tnternal drainage is vapid, and permeability is moder-
ate fo modemte]v vapid. Runoft is very slow. The
water-holding capacity is low to moderate.  Natural fer-
tility is mcdmm These soils are highly susceptible to
wind ervosion. In cultivated areas, fence-row dunes as
much as 10 feet high are common,

Brownfield soils are more undulating than Amarillo
soils, and they have a thicker, lighter color ed, more sandy
surface soil and a redder subsoil. They have a more
clayey subsoil than Tivoli fine sand.

Brownfield soils ocenr as broad, undulating aveas in the
southern and western parvts of Cochmn Cmmt,y Most, of
the acreage isin native grass. Grain sorghum is the chief
cultivated cr op. Some aveas once cultivated have bcen
abandoned hecause of wind ervosion.

Brownfield fine sand, thick surface [Br).—This soil
ocaurs as broad, undulating areas in the southern and west-
ern parts of the countyy. The slope range is 0 to 3 percent.

The surface layer of this soil is about 24 inches deep
The surface is characterized by mounds or dunes 1 to 3
feet high and 10 to 20 feet in diameter. The subsoil con-
sists of sandy clay loam and is about 35 inches thick.

Included on the map are areas of Tivoli fine sand less
than 2 acres In size; small aveas of Brownfield fine sand,
thin surface; and small areas of severely eroded Brown-
field soils.

Nearly all of the acreage is in nalbive grass, Culti-

vated areas ave moder alo]y eroded. Deep plowmo does
no(, help to control ervosion, becanse in most phces the
sand is so thick that the dayey subsoil cannot be veached
with the plow. (Nonirvigated capability unit VIe-2; ix-
rigated capability unit Wc—u Deep Sand range site.)

Brownfield fine sand, thin ‘surface {Bs) —This soil oc-
cars as zones of transition between Brownfield fine sand,
thick surface, and Amarillo Joamy fine sand, 0 to 3 percent
slopes. It is less undulating than the thick-surfaced
Brownfield soil and more so than the Amarillo soil. The
slope range is 0 to 3 percent.

The surface layer of this soil is about 14 inches thick.
The subsoil consists of sandy clay ioam and is about 40
inches thick.

Included in the areas mapped are small areas of Brown-
field fine sand, thick surface; of Amavillo loamy fine sand,
0to3 pmcen( slopes; of er oded Brownfield soils; and of
Gomez and Portales soils.

Most of the acreage is used as range, bui, some large
areas are (hy .nmed Deep plowing helps to conhol
wind evosion in most arveas. (NO]HI‘I.]g{Lted capability
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Brownfield fine sand,

Figure 8.-—Brownfield-Tivoli fine sands.
thick surface, in foreground; dune of Tivoli fine sand in back-
ground.

unit ITVe-3; irrigated capability unit ITTe~6 ; Sandy Land
range site.)

Brownfield soils, severely eroded (Bi3).—These soils
occur mainly in the southwestern part of the county. The
areas arve 50 to 100 acres in size. The slope Is generally
less than 3 pevcent.

Wind erosion has removed more than half of the orig-
imal surface Jayer. In places all of it is gone. In many
phccs the loose sand of the surtface layer Tias been blown
to hummocks or dunes 2 to 6 feet high. As a result, the
surface has a choppy appearance and the sabsoil is ex-
posed in many places. Fence-row dunes 6 to 10 feet high
and 100 to 200 feet, wide have formed along the east side
of most eroded fields.

Most of the acreage has been cultivated and then aban-
doned. Much of it. has heen veseeded to grass. (Capabil-
ity unit, VIe-2; Deep Sand range site.)

Brownfield- T1v011 fine sands {Bv}.—This complex con-
sists of areas in the southern and western parts of the
county in which Brownfield fine sand, thick surface, and
Tivoli fine sand ave so intermixed that it is noL practical
to map them separately. Between 60 and 75 percent of
lhe acreage consists of the Brownfield soil, and hetween

25 and 40 percent consists of the Tivolisoil. "Also included
m the mapping unit are a few small aveas of Gomez and
Portales soils.

‘The Brownfield soil is undulating and rolling. The
Tivoli soil consists of dunes 7 to 15 feet high and 1 or
2 acres in size. The dunes are surrounded by and inter-
mingled with Brownfield fine sand (fig. 8). Ordinarily,
several dunes ave connected.

The soils in this complex are not suited to cultivation,
because they are very susceptible to wind erosion. They
are well suited to range. (Capability unit VITe~1; Deep
Sand range site.)

Drake Series

T'he Drake series consists of shallow, light-coloved, limy,
gently sloping and sloping, s(lon(*]y mlcmeous soils.
’l‘hese soils occur east and southeast of pths as crescent-
shaped or oblong dunes 10 to 50 acres in size and 6 to more
than 80 feet, hmh
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The surface layer of Drake soils is 4 to 12 inches thick.
Tt is thinnest on the crests of the dunes. In texture this
layer ranges from loam to loamy fine sand but is most
commonly fine sandy loam. In color it ranges from
grayish brown to light gray. It is friable and very limy
and has a weak granular structure.

The subsoil is 5 to 15 inches thick and consists of pale-
brown to light-gray, very limy loam. It has a weak
granular structure. ' . _ )

The parent material consists of friable, very limy, wind-
deposited material blown from the playas.

Internal drainage is rapid, and permeability is moder-
ately rapid. The water-holding capacity islow. Natural
fertility is low. These soils ave veadily eroded by cither
wind or water. Their lime content makes them unstable,
and they are on the highest part of the landscape where
they get the full force of the wind. .

Drake soils are lighter colored and more limy than
Portales soils, and they have less distinet layers. They
lIack the distinet layer of caliche that is characteristic of
the nearly level Arch soils.

About half the acreage of Drake soils in Cochran County
is cultivated, and some areas are irrvigated. These soils
ave best suited to native grass. They are poor for coton
but, if irrigated and carefully managed, may produce mod-
erate yields of grain sorghum or small grain. The lime
tends to prevent some plants from obtaining nutrients,
especially ivon, from the soil.

Drake soils, 1 to 3 percent slopes (DrB).—These soils
oceur as small, low dunes east, of playas. The areas ave
small and scattered. Some are on the lower slopes of
much larger and steeper dunes.

The surface layer of these soils consists of fine sandy
Toam or loam and is about 8 inches thick. The subsocil
consists of loam and is about 10 inches thick.

Included in the mapping are small arcas of Drake soils,
3 to 5 percent slopes, and of Portales fine sandy loam, 1 to
3 percent slopes.

Most of the acreage is used to grow grain sorghum, but
the large amount of lime in the soil often causes chlorosis
of sorghum plants. Wind erosion is a serious hazard.
The amount of surface runofl is less than on Drake soils,
3 to 5 percent slopes. (Nonirrigated capability unit

TVes-1; irrigated capability unit ITTes-1; High Lime

range site.)

Drake soils, 3 to 5 percent slopes (DrC).—These soils
occur as small, low dunes east of playas. Some areas are
on the lower slopes of much larger and steeper dunes.

The surface layer of these soils consists of loam, fine
sandy JToam, or, less commonly, loamy fine sand. It is
about 6 inches thick. The subsoil consists of Toam and is
about 7 inches thick.

Included in the areas mapped ave a few small areas of
Drake soils, 1 to 3 percent slopes, and of Drake soils, 5 to 8
percent slopes.

These soils are unsuited to dryland farming and are of,

very limited use if irrigated. "Wind erosion is a hazard on
cultivated areas, and because of the steeper slopes, water
erosion is a more serious hazard than on Drake soils, 1 to 3
percent slopes. Most of the acreage is in blue grama and
other native grass. (Nonirrigated capability unit VIe-1;
“irrigated capability unit IVe-2; High Lime range site.)

Drake soils, 5 to 8 percent slopes (DrD).—These soils
occur as high, steep dunes east and southeast of playas.

The aveas ave small and scattered, and the total acreage is
small.

The surface layer of these soils consists of fine sandy
loam, loamy fine sand, ov loam, and is about 4 inches thick.
The subsoil, about 6 inches thick, consists of loam or heavy
fine sandy loam.

Included in the areas mapped are small arveas of Drake
soils, 8 to 5 percent slopes.

These soils are unsuited to cultivated crops. Nearly all
the acreage is in native grass. The hazards of wind
erosion and water ervosion are severe. (Capability unit
VIe-1; High Lime range site.)

Gomez Series

The Gomez sevies consists of moderately deep, very
friable, light-colored, sandy soils that oceur in slight de-
pressions and in old, shallow drainageways.

The surface layer of Gomez soils ranges from 10 to 30
inches in thickness, from fine sand to loamy fine sand in
texture, and from grayish brown to brown or pale brown
in color. It is single grain or has a very weak granular
structure. In places it is calcareous.

The subsoil ranges from 8 to 20 inches in thickness, from
heavy Joamy fine sand to light fine sandy loam in texture,
and from pale brown to light brownish gray in color.
This layer 1s calcareous. Below the subsoil is a 10- to 25-
inch layer that has a fine sandy loam texture but is 20 to 50
percent calcium carbonate.

- The parent material consists of calcareous, sandy sedi-
A3 bl

ments that appear to have been aflected by a high water

table at some time in the past.

Internal drainage is rapid, and permeability is mod-
erately rapid. There is no runoff. The water-holding
capacity is low to moderate. Natural fertility is low to
moderate. These soils are highly susceptible to wind
erosion.

Gomez soils are lighter colored and more sandy than
Portales soils. They are deeper and more sandy than
Arch soils. They have a more sandy and less red subsoil
than Brownfield soils.

Gomez soils occur mamnly in the southern part of
Cochran County, generally within large areas of Brown-
field soils. They ave unsuitable for cultivation because
they ave highly erodible. Most of the acreage is in native
orass.

Gomez and Portales soils (Go).—This unit consists of .
Gomez fine sand and loamy fine sand and Portales loamy
fine sand, which are mapped together because they are
much alike in many characteristics and have similar man-
agement requirements. The Gomez soils occur in the
southern part of the county, within large arveas of Brown-
field fine sand. The Portales soil occurs mainly in the
central part of the county, within large areas of Amarillo
loamy fine sand. Both kinds of soil are common in the
vicinity of Lehman and of Bledsoe.

The Gomez soils in this unit have a 10- to 80-inch surface
layer of brown fine sand or loamy fine sand, and an 8- to
20-inch subsoil of pale-brown fine sandy loam. Under the
subsoil is a layer of whitish, sandy caliche.

The Portales soil has a 10- to 24-inch surface layer of
loamy fine sand, and a 15- to 30-inch subsoil of pale-brown
sandy clay loam. Under the subsoil is a thick layer of soft,
whitish, loamy caliche. This is an overblown phase of
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Portales fine sandy loam, which is described under the
heading “Portales Sevies”” In many places there is a
layer of fine sandy loam hetween the surface layer and the
subsoil. The sandy surface layer consists of material
blown from surrounding cultivated aveas of Amarillo
loamy fine sand.

Also included in this mapping unit are spots of Portales
fine sandy loam, 0 to 1 percent slopes; small areas that ave
wind eroded; and small arveas of a soil that is similar to
Zita fine sandy loam except that it has about 15 inches of
overblown loamy fine sand on the surface.

These soils are poorly suited to cultivation because of
low fertility, low moisture-holding capacity, and a serious
hazard of wind erosion. Nevertheless, some areas are
cultivated because they are within aveas of cultivated
Amarillo soils. Grain sorghum is the main crop. The
areas that are within arveas of Brownfeld soils are used as
range. ‘They arve well suited to mid and tall grasses.
Some areas have heen cultivated and then abandoned.
(Nonirrigated capability unit IVe-2; irrigated capability
unit IVe-8; Sandy Land range site.)

Kimbrough Series

The Kimbrough series consists of very shallow, dark-
coloved, mildly alkaline, nearly level to moderately
sloping soils that are underlain by thick beds of rocklike
caliche.

The surface layer of Kimbrough soils ranges from fine
sandy loam to loam in texture, from brown to dark grayish
brown in color, and from 2 to 10 inches in thickness. The
structure is granular. This layer rests divectly on the
hard caliche, and there are many small outcrops of the
caliclie, )

Internal drainage is rapid, and vunoff is slow. Per-
meability is moderately rapid. The water-holding ca-
pacity is low. Natural fertility is low to medium. The
soils ave susceptible to both wind erosion, and water ero-
sion. Iimbrough soils are darker colored and more
deeply leached of lime than Pofter soils, and they are
underlain by harder caliche. They are less deep and. less
red than Arvana soils, and less deep and less clayey than
Stegall soils.

Ilimbrough soils oceur in the novthern part of Cochran
County. They are not suited to eultivation and are used
mostly as range.

Kimbrough soils (Km).—These soils occur on low hills
or ridges, between which are areas of the deeper Stegall,
Arvana, and Amarillo soils. Small areas are scattered
throngh the northern part of the county. In the north-
eastern part ave some fairly large areas. The slope is
generally less than 2 percent but ranges up to 5 percent.

Included in the areas mapped are a few small areas of
Arvana fine sandy loam, shallow, 0 to 1 percent slopes, and
of Stegall loam, shallow, 0 to 1 percent slopes.

These soils are slightly eroded. Nearly all of the acre-
age is in native grass. (Capability unit VIIs—1; Shallow
Land vange site.)

Lubbock Series

The Tubbock series consists of deep, dark-colored, level
soils that occur in slight depressions.

The surface layer of Lubbock soils ranges from fine
sandy loam to clay loam in texture and from 8 to 14 inches

in thickness. The color is dark brown or dark grayish
brown. The reaction is neutral to mildly alkaline. The
upper part, unless it has been plowed, has a granular
structure. The structure helow the normal plow depth
is weak coarse prismatic but breaks to granular.

The subsoil is 24 to 40 inches thick and consists of three
layers. The uppermost of the three layers is less than
12 inches thick. It consists of very dark grayish-brown
clay Joam that has a moderate, medium, subangular
blocky structure. The middle layer is 8 to 20 inches
thick. It consists of gray, compact, light clay or heavy
clay loam that has a moderate, fine, blocky structure. The
reaction is neutral or mildly alkaline. The lowest layer
consists of clay loam and is less than 8 inches thick, It is
lighter gray than the upper layers, and it contains free
lime. The structure is weak subangular blocky.

The pavent material consists of friable, calcareous, clay
loam sediments.

Drainage is moderately good. Internal drainage is
slow, and there is no runoff.  Permeabhility is slow. 'Lhese
soils have very good water-holding capacity. They re-
ceive some runoff from surrvounding soils but seldom an
amount that exceeds their storage capacity. They are
high in natural fertility but arve susceptible to wind erosion
and are droughty unless irrigated.

Tubbock soils are davker coloved than Amavillo and Zita
soils, and they have move clay in the subsoil. They have
more distinct layers than the Randall soils but are less
clayey.

Most of the acreage is cultivated, and a little is irri-
gated. Cotton, grain sorghum, and other crops can be
grown, as well asnative grass.

Lubbock clay loam (Lv).—This soil occurs in slight de-
pressions, mainly in the northern pavt of the county. It
1s surrounded by slightly higher areas of Amarillo and
Zita soils. 'Water that runs off these higher soils seldom
damages crops in the depressions and may, in fact, be
beneficial because Lubbock clay loam is droughty unless
irrigated. However, sandy soil material washed from the
higher areas may impair the productivity of the Lubbock
soil.

The surface layer of this soil is about 10 inches thick.
The subsoil consists of light clay or heavy clay loam and
is abont 30 inches thick. Below the subsoil is a layer of
soft, light-gray caliche.

Included in the aveas mapped are a few spots of Zita
loam, 0 to 1 percent slopes; of Randall soils; and of Lub-
bock fine sandy loam.

Most of this soil is enltivated. The hazavd of wind ero-
sion is slight. (Nonirrvigated capability unit IXIce-1;
irrigated capability unit ITe-1; Deep Hardland range
site.)

Lubbock fine sandy loam (lu).—This soil oceurs in
slight depressions, mainly in the northern part of the
county. It is surrounded by slightly higher areas of
Amarillo and Zita soils.  The individual arveas are a little
Invger than those of Lubbock clay loam, and the depres-
sions are somewhat shallower than those in which the
clay loam oceurs. Like TLubbock clay loam, this soil re-
ceives from the surrounding higher areas runoff water,
which is beneficial, and sandy material, which may be
damaging.

The surface layer of this soil is about 10 inches thick.
The subsoil is about like that of Lubbock clay loam. Be-
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Tow the subsoil is a layer of soff, white or gray caliche.

Tncluded in the aveas mapped ave a few spots of Zita
fine sandy loam, 0 to 1 percent slopes; of Lubbock clay
loam; of Randall soils; and of Amarillo fine sandy loam,
0 to 1 percent slopes.

This soil is less droughty than Lubbock clay loam and,
consequently, more productive when dry farmed. Most
of the acreage is cultivated. (Nonirvigated capability
unit I1Te-1; irvigated capability unit 1Te—2; Mixed Land
range site.)

Mansker Series

The Mansker series consists of friable, dark-coloved,
shallow, caleareous, nearly level to moderately sloping
soils on uplands. .

The limy surface layer of Mansker soils ranges from
fine sandy loam to loam in texture and from 6 to 10 inches
in thickness. The color is brown or grayish brown. The
structure is granular, unless the natural structure has been
destroyed by plowing. Caliche gravel is common on the
surface and throughout the profile.

The subsoil is more limy than the surface layer. It
consists of light sandy clay loam or clay loam. It ranges
from 6 to 12 inches in thickness and from pale brown to
grayish brown in color. The structure is wealk coarse
prismatic or granular. . ‘ '

The parvent material consists of friable plains sediments
that contain free lime and many concretions of calcium
carhonate.

Drainage is good. Internal drainage is rapid, and per-
menbility is moderately vapid. The water-holding ca-
pacity islow. Natural fertility is low to moderate. These
soils arve susceptible to wind evosion and, in the more
strongly sloping aveas, to water erosion also.

Mansker soils have thinner layers and ave less deep than
Portales and Berthoud soils. They arve darker colored
and less limy than Arch soils. They are grayer than
Amarillo and Avvana soils and have much thinner layers.
They are darker colored than Potter soils and have thicker
layers. '

Mansker soils occur in the novthern part of Cochran
County, as many small aveas within aveas of deeper soils.
They ave better suited to grass than to cultivated crops
because they arve droughty and erodible. Most of the acre-
age, nevertheless, is cultivated, along with the associated
deeper soils. Cotion and grain sorghum are the main
crops. Yields are low compared to yields obtained on
deeper soils. A few arveas arve irvigated, but frequent
watering is required to supply enough moistuve for crops.
The Time in the soil restricts the availability of plant nu-
trients and often causes chlorosis in grain sorghum.

Mansker fine sandy loam, 0 to 1 percent slopes
(MfA).—This soil occurs as small scattered areas within
lavge aveas of Portales fine sandy loam or Amarillo fine
sandy loam.’

The surface layer of this soil is about 7 inches thick.
In many areas, this layer is coarser textured now than
when it was first cultivated because the wind has removed
some of the clay and silt particles from the plow layer.
The subsoil consists of light sandy clay loam or light clay
loam and is about 9 inches thick. Below the subsoil, at
o depth of about 16 inches, is a thick layer of caliche that
1s cemented in some places.

Included in the mapped aveas are spots of Potter soils,
which are less than 10 inches deep over caliche. Also
included are small areas of Portales fine sandy loam, 0
to 1 percent slopes, and of Mansker fine sandy loam, 1
to 3 percent slopes.

Most, of the acreage is cultivated, and move than half
is irrigated. The hazard of wind erosion is moderate.
(Nonirrigated capability unit TVe—4; irvigated capability
unif, ITTe-7; Mixed Plains range site.)

Mansker fine sandy loam, 1 to 3 percent slopes
(MfB).—This soil oceurs as small, scattered areas on knolls
and small ridges and on slopes arvound playas, within
large aveas of Portales fine sandy loam and Amarillo fine
sandy loam. Tt also occurs on slope breaks along draws,
below areas of Amarillo soils and above areas of Berthoud
and Potter soils.

This soil is very slightly lighter colored than Mansker
fine sandy loam, 0 to 1 percent slopes, and a little more
caleareous. It may also have a few more very shallow
spots or outerops of ealiche.

Included in the mapped aveas arve spots of the very
shallow Potter soils, of Portales fine sandy loam, 1 to 3
percent slopes, and of Mansker fine sandy loam, 0 to 1
percent, slopes.

Most of the acreage is cultivated, and a few areas are
irrigated. The hazards of wind erosion and of sheet and
gully erosion are moderate. (Nonirvigated capability
unit IVe—; irvigated capability unit IITe-7; Mixed
Plains range site.)

Mansker loam, 0 to 1 percent slopes (MkA].—This soil
occurs in the northern part of the county, within larger
areas of Portales loam,

The surface layer of this soil is slightly davker colored
than that of Mansker fine sandy loam. The subsoil con-
sists of heavy loam or light clay Joam. Below the sub-
soil, at a depth of about 16 inches, is a layer of caliche
that is cemented in places.

Included in the mapped areas ave small areas of Mansker
loam, 1 to 3 percent, slopes, and minor arveas of Portales
loam, 0 to 1 percent slopes.

Most, of the acreage is cultivated, and a few arveas are
irvigated. The hazard of wind erosion is moderate.
(Nonirrvigated capability unit TVe~4; irvigated capability
unif, ITTe-7; Mixed Plains range site.) '

Mansker loam, 1 to 3 percent slopes (MkB).—This soil
occurs on slopes around playas and on small knolls or
ridges within larger aveas of Povtales loam. Ttisslightly
lighter colored and a little move calcareous than Mansker
loam, 0 to 1 percent, slopes.

Included in the mapped aveas ave a few small areas
of Mansker loam, 0 to 1 percent slopes, and spots of Por-
tales loam, 1 to 3 percent slopes.

Most of this soil is cultivated. A very small acreage
is irvigated. Therve is o moderate hazard of wind evosion,
and a moderate hazard of sheef, and gully erosion. (Non-
irrigated capability unit IVe—4; irvigated capability unit
ITTe-7; Mixed Plains range site.)

Portales Series
The Portales servies consists of friable, darlk-coloved,

moderately deep, caleareous, nearly level to gently slop-
ing soils on uplands.
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The surface layer of Portales soils is brown or grayish
hrown. Tt vanges from 8 to 20 inches in thickness. The
upper part—that which is normally moved in tillage—
ranges from loamy fine sand to loam in texture and has a
granular structure.  Below plow depth, the texture ranges
from heavy fine sandy loam to light clay loam, and the
structure is weak coarse prismatic and granular. In
this lower part there are many worm casts.

The subsoil ranges from light sandy clay loam to clay
Toam in texture, from pale brown to grayish brown in
color, and from 10 to 20 inches in thickness. 'The structure
18 weak coarse prismatic and granular. There ave many
worn. casts.

The parent material consists of friable plains sediments
that contain free lime and many lime concretions.

Drainage is good. Internal drainage is medium, and
permeability is moderate to moderately vapid. The
water-holding capacity is moderate to good. TFervtility is
modervate to moderately high. These soils arve susceptible
to wind erosion, and water evosion is a hazard in the
more strongly sloping areas,

Portales soils are lighter colored and more limy than
Zita soils. They arve darker colored and less limy than
Arch soils. They have thicker hotizons than Mansker
soils.  They have less distinct layers than Amarillo and
Arvvana solls and ave grayer. They are less sandy than
Gomez soils,

Portales soils occur in all parvts of Cochran County.
They ave suited to cotton, grain sorghum, and other crops,
and also to native grass. Most of the acreage is culti-
vated, and a large acreage is irvigated.  Cotton and grain
sorghum. are the main crops on both ivrigated and non-
ivvigated cropland.

Portales fine sandy loam, 0 to 1 percent slopes (PfA).—
This soil occurs throughout the county in playa basins
and in broad, very shallow, old stream valleys. It ismost
extensive in the northern part of the cormdiy.

The surface layer of this soil is about 15 inches thick.
The plow layer consists of fine sandy loam. In many
places the nppermost 3 to 6 inches is coarser textured than
before the soil was plowed, hecause wind has blown away
some of the clay and silt parvticles. 'The lower part of the
surface layer consists of light sandy clay loam. The sub-
soil, also about 15 inches thick, consists of sandy clay
loam. Under it is a thick layer of soft, whitish caliche.

Included in the aveas mapped ave small spots of Mansker
fine sandy loam, 0 to 1 pevcent slopes, which is Tess than
20 inches deep over caliche and contains much more
caliche gravel.  Also included ave small areas of Portales
fine sandy loam, 1 to 3 percent slopes, and of Zita fine
sandy loam, 0 to 1 perecent slopes. The inclusions of Zita
fine sandy loam appear as darvk-colored spots,

Most of the acreage is cultivated, and many areas ave
irvigated.  There is a moderate hazard of wind erosion
but very little likelihood of sheet or gully erosion. (Non-
irvigated capability unit ITIe-3; irrigated capability unit
ITe—4:; Mixed Plains range site.)

Portales fine sandy loam, 1 to 3 percent slopes (PfB).—
This soil occupies gentle slopes around playas and along
old drainageways. Ttisassociated with Portales fine sandy
Joam, 0 to 1 percent slopes. Most areas ave less than 100
acres in size. The slope is generally less than 2 percent.

The surface layer of this soil is slightly lighter colored
than that of Portales fine sandy loam, 0 to 1 percent slopes,
and the depth to caliche is a litéle less.

Included in the areas mapped are small spots of Man-
sker fine sandy loam, 1 to 3 percent slopes, and of Portales
fine sandy loam, 0 to 1 percent slopes.

Most of the acreage is cultivated, and many areas are
irrigated. There is a moderate hazard of wind erosion
and also a moderate hazard of sheet and gully erosion.
(Nonirrigated capability unit TITe-3; ivrigated capability
unit ITTe—4; Mixed Plains range sife.)

Portales loam, 0 to 1 percent slopes (PmA).—This soil
occurs in playa basins and in broad, very shallow, old
stream valleys in the northern part of the county. Tt is
slightly darker colored than Portales fine sandy loam,
0 to 1 percent slopes, and i, has a greater capacity to hold
water than the other Portales soils. )

The surface layer of this soil is about 15 inches thick.
The subsoil consists of light clay loam and is about 15
inches thick. Below the subsoil, at a depth of about 30
mches, is o thick layer of soft, whitish. caliche.

Included in the mapped areas ave spots of Arch loam,

which is Tight colored; of Mansker loam, 0 to 1 percent
slopes, which ig less than 20 inches deep over caliche and
contains move caliche gravel; of Zita loam, 0 to 1 percent
slopes, which is darker colored and less limy; and of Por-
tales loam, 1 to 3 percent slopes.
_ Most, of the acreage is cultivated, and large arveas are
irrigated.  There is a moderate hazavd of wind ervosion.
(Nonirvigated capability wnit ITIce-2; irvigated capa-
bility umt ITe-3; Mixed Plains range site.) 4

Portales loam, 1 to 3 percent slopes (PmB).—This soil
occupies gentle slopes around playas and along old drain-
ageways. It occurs in the same parts of the county as
Portales loam, 0 to 1 percent slopes. Most of the areas
are small.  The slope is generally less than 2 percent.

The surface layer of this soil 1s slightly lighter colored
than that of Portales loam, 0 to 1 percent slopes, and the
depth to the caliche layer is a little less,

Included in the mapped aveas arve small spots of Man-
sker loam, 1 to 3 percent slopes, and of Povtales loam, 0 to
1 percent slopes.

About half of the acreage is cultivated, and most of the
cultivated acreage is irvigated. There is a moderate haz-
ard of wind erosion and also a moderate hazavd of sheet
and gully evosion. (Nonirrvigated capability unit TTTe~4;
irrigated capability unit IITe-3; Mixed Plains range site.)

Potter Series

The Potter series consists of very shallow, light-colored,
limy soils. The slope range is 1 to 12 percent, but the
slope is commonly hetween 3 and 8 percent,

The surface layer of Potter soils vanges from fine sandy
Toam to loam in texture, from pale brown to orayish brown
in color, and from 2 to 10 inches in thickness. It is
strongly calcareous and contains many caliche pebbles.
The structure is weak granular. This layer vests dirvectly
on the parvent material, which is a thick bed of soft or
slightly hard caliche.

Internal drainage and vunofl are vapid. Permeability
is moderately vapid. The water-holding capacity is low.
Natural fertility is Iow. Potter soils are susceptible to
both water erosion and wind evosion.
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Potter soils ave lighter colored and more limy than Kim-
brough soils and are underlain by softer caliche. They
are thinner than Mansker and Berthoud soils.

The Potter soils in Cochran County occur mainly on the
slopes along Sulphur Draw, in the southeastern part of
the county. They ave mapped as part of complexes, one
with Berthoud soils, described under the heading “Ber-
thoud Series,” and one with Tivoli soils, described under
the heading “Tivoli Series.” They ave too steep and too
shallow to he suitable for cultivated crvops. All of the
acreage is in native grass.

Randall Series

The Randall series consists of deep, compact, poorly
drained soils in playas. The areas ave 3 to 30 acres in size,
and they ave from 38 to 50 feet below the level of the
surrounding plain. .

The surface layer of Randall soils ranges from dark
hrown to very dark gray in color and from 10 to 30 inches
in thickness.” The color is browner in the sandier soils of
the series. This layer is massive in some places but ovdi-
narily has a modervate, medium, blocky structure. The
subsoil is dark-gray or gray, sticky clay. Tt vanges from
10 to 50 inches in thickness and is thicker in the sandier
soils of the sevies. The parvent matervial consists of wet
clay sediments. ) o

Drainage is poor. Internal drainage and permeability
ave very slow. There is no runoft, and water that runs off
surrounding soils covers these solls to a depth of a few
inches to several feet for periods of a few days to several
weeks after rains.  Natural fevtility is high.

Randall soils are more clayey than Lubbock soils, and
they occur in lower positions in the landscape. They are
more clayey and more compact than Zita soils. ‘They are
more compact, more clayey, and less limy than Arch and
Portales soils, and they are much grayer and more clayey
than Amarillo soils.

Randall soils occur in many small aveas in Cochran
County and, although the total acreage is not large, are
prominent feature of the landscape. Many aveas are cul-
tivated, and some are irrigated. Small grain and grain
sorghum are the main crops. Txcept in dry years, crops
can be grown successfully only if measures are faken to
keep water from ponding in these depressions.

Randall soils (Ra).—These soils occur as many small
aveas that arve scattered through the less sandy parvts of the
county and are most numerons in the northern part.

The surface layer of these soils consists of sticky clay
and is about 20 inches thick. In many aveas the sm-face is
covered with 1 to 6 inches of overwash material that ranges
from sandy loam .to clay loam in texture. The subsoil,
ahout 20 inches thick, is like the suvface layer except that
it, is lighter colored. In some aveas these soils are cal-
careous, but in most places they are free of lime.

Included on the map are small aveas of Lubbock clay
loam and of Randall fine sandy loam, thick surface
variant.

These soils are difficult to cultivate. Most of the time,
they are either too wet or too dry. IExcept in dry years,
cultivation is possible only if measures are taken to pre-
vent, the concentration of water. Some farmers plant
these soils to rye or winter wheat to provide grazing during

dry periods.  Sedges and annual weeds grow on the non-
cultivated aveas. (Capability unit VIw-1.)

Randall fine sandy loam, thick surface variant (Rf).—
This so1l occurs mainly in areas where the predominant
upland soil is Amarillo Toamy fine sand. Most of these
areas arve in the central part of the county.

The survtace layer of this soll consists of about 20 inches
of fine sandy loam over more clayey material. Tt is dark
brown to very dark gray in color. The subsoil is about
40 inches thick, much thicker than that of normal Randall
soils. It consists of gray, sticky clay.

Included on the map ave small aveas of TLubbock fine
sandy loam and of the morve clayey Randall soils.

This soil is better suited to cultivation than other
Randall soils. It receives less runoll from the surround-
ing sandy soils. Internal drainage, though very slow, is
better than in other soils of the servies. Water seidom
stands on the surface for more than a day. Productivity
may be impaired, however, by the accumulation of sandy
material washed from unprotected swrounding soils.
Some arveas are irvigated in dry periods. Grain sorghum
is the main crop. (Nonivrigated capability unit TVi-1;
ivrigated capability unit TVw-1.)

Spur Series

The Spur series consists of deep, friable, davk-coloved,
limy, nearly level soils on bottom lands.

The surface layer of Spur soils ranges from fine sandy
loam to loam or light clay loam in texture, from hrown
orr dark brown to grayish brown in color, and from 10 to
25 inches in thickness. The structure is weak granular,

The suhsoil ranges from. loam to clay loam in texture,
from brown to grayish brown in color, and from 12 to 80
inches in thickness. The structure is weak granular ov
weak subangular hlocky.

The pavent material consists of friable, limy, loamy
alluviom that is easily penetrated by plant voots. In
places it contains thin layers of more sandy material.
The color ranges from light gray to very pale brown or
brown.

Natural dvainage is good. Internal drainage is medium,
and permeability is moderate. The water-holding ca-
pacity is good. Natural fertility is high. The soils ave
slightly susceptible to wind erosion and water evosion.

Spur soils are lighter colored, more limy, and more
nearly level than Bippus soils.

Spur soils are of minor extent in Cochran County.
They occur in the bottom of Sulphur Draw, which is in the
southeastern part of the county. They are not mapped
separately but arve included in an undifferentiated group
with the Bippus soils. The mapping unit is described
under the heading “Bippus Servies.” Most of the acreage
is in native grass, but the soils are productive and are well
suited to most crops, and a small acreage is cultivated.
Grain sorghum is the main crop.

Stegall Series

The Stegall series consists of shallow to moderately deep,
dark-colorved, firm, nearly level soils that ave underlain by
hard, platy caliche.

The surface layer of Stegall soils ranges from loam to
light clay loam in texture, from brown to dark grayish
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brown in color, and from 4 to 10 inches in thicknegs. This
layer has a granular structurve or, where it has been plowed,
is stroctureless.

The subsoil contains more clay than the surface layer and
ismore compact. Tt ranges from light clay loam to heavy
clay loam in texture and is most clayey in the middle part.
In colov it ranges from veddish brown to dark grayish
brown but is most commonly dark brown. In the shallow
phase, the subsoil is 6 to 12 inches thick and contains no
free lime; in the move nearly typical soils of the sevies, the
subsoil is 15 to 30 inches thick and has free lime in the
lower part,

The parent material apparently consists of a thin mantle
of calcarveons clay loam deposited by the wind over rock-
like caliche.  The layer of hard caliche is 1 to 2 feet thick
and consists of plates or slabs that are 1 to 3 feet across
and 2 to 6 inches thick. This hard layer is underlain by
several feet of softer, more nearly massive caliche,

Natural drainage is good. Internal drainage is medium,
and permeahility is slow. The water-holding capacity is
low 1 the shallow phase and good in the deeper soils.
Natural fertility ismedium tohigh, The soils arve slightly
susceptible to wind evosion and water erosion.

Stegall soils ordinarily ocenr in slightly lower areas than
Kimbrough and Arvana soils.  They are deeper and more
clayey than Kimbrough soils.  They ave more clayey and
less red than Arvvana soils.

Stegall soils are of minor extent in Cochran County.
Most, of the acreage is cultivated, and some small areas are
irvigated. Tf dry farmed, these soils arve droughty.
Grain sorghum is the main crop.  Small grain and cotton
can be grown under irrvigation. The shallow phase is
much better suited to native grass than to cultivated erops.

Stegall loam, 0 to 1 percent slopes (StA)—This soil
occurs mainly in the northeastern part of the county,
mostly between ridges of Iimbrough soils. The tfotal
acreage is very small.

The surface layer of this soil is about 7 inches thick.
The subsoil consists of clay loam and is about 20 inches
thick; the lower part contains free lime.

Included on the map are small arveas of Stegall loam,
shallow, 0 to 1 percent slopes, and scattered spots of
Avvana fine sandy loam, 0 to 1 percent slopes.

Although this soil is droughty, most of it is dry farmed.
A small acreage is in native grass, mainly blue grama
and buftalograss. (Nonivrigated capability unit TlTce-
1; irrigated capahility unit TlTe-1; Deep Hardland range
site.)

Stegall loam, shallow, 0 to 1 percent slopes (SwA).—
This soil occurs in the northern part, of the county, mostly
near rvidges of IKimbrough soils. The total acreage is
small.

This soil 1s slightly redder in color than Stegall loam,
0 to 1 percent slopes. Tt is also 10 to 12 inches shallower.
The surface layer is about 5 inches thick. The subsoil
consists of clay loam and is about 10 inches thick. The
depth to the caliche ranges from 10 to 20 inches.

Included on the map are small areas of Stegall loam,
0 to 1 percent, slopes; of Kimbrough soils; and of Avvana
fine sandy loam, shallow, 0 to 1 percent, slopes.  Also in-
cluded arve small aveas of Stegall loam, shallow, that have
slopes ranging up to 2 pereent.

This soil is best suited to range. Nevertheless, most
of it is cultivated, and some aveas ave irvigated. Gran
sorghum is the main dryland crop. Some cotton and
small grain, as well as grain sorghum, are grown under ir-
rigation. Yields ave vather low. Caliche rocks scattered
through the plow layer interfere with the use of tillage
equipment. Terracing and leveling arve diflicult because
the hard caliche is near the surface. (Nonirrigated ca-
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pability unit IVe—4; irrigated capability unit IITe~T;
Deep Hardland range site.)

Tivoli Series
The Tivoli series consists of deep, loose, light-colored
sands.  These soils occur as dunes that ave 6 to 30 feet

high and have short choppy slopes of s much as 30

percent., o )

" The surface layer of Tivoli soils consists of loose fine
sand and is 4 to 10 inches thick. The color ranges from
brown to pale brown, light brown, or light yellowish
brown. The surface layer is divectly over the parent
material, which consists of windblown fine sand that is
easily penetrated by plant roots. This layer vanges i
color from light brown to yellow, very pale brown, or
vellowish ved. It isneutral or mildly alkaline in reaction.
" These soils are excessively drained. Internal drainage
and permeability ave very rapid. The water-holding ca-
pacity is very low. Natural fevtility is low. The hazard
of wind erosion is severe.

Tivoli soils are much more sandy helow the surface layer
than the closely associated Brownfield soils, which have
a subsoll of sandy clay loam.

Tivoli soils ocenr in the sonthern and western parts of
Coclhran County. They are not suitable for cultivation
because of the risk of wind erosion. All of the acreage is
in native grass, principally tall bunchgrass. Carefnl
range management is needed to prevent blowouts from
forming and spreading. ‘

Tivoli fine sand (Tv).—This soil occurs as large areas 1
the sonthern and western parts of the county. It consists
of many connected dunes. Included in mapping ave
areas of Brownfield fine sand, thick surface, and small
eroded or blownout spots of Tivoli fine sand.  All of the
acreage is in tall native grass.  (Capability unit VITe-1;
Deep Sand range site.)

Tivoli-Potter complex (Tx).—This complex occurs along
the slopes of two draws that are within large areas of
Amarillo loamy fine sand. It consists of an intricate mix- -
ture of Tivoli, Potter, Amarillo, Brownfield, Berthoud,
Gomez, and Mansker soils.  All of these soils ave covered
with a deposit of light-brown or brown sand or loamy sand
blown from aveas of Amarillo, Brownfield, and Tivoli
soils. This deposit ranges from 8§ to 40 inches in thick-
ness but is most commonly between 15 and 25 inches thick.

Mansker, Potter, and Berthoud soils occupy the steeper
part of the slopes; they have a gradient, of 3 to 8 percent.
Gomez soilg are in the bottom of the draws. Amarillo
and Brownfield soils are along the outer edges of ihe
slopes. Tivoli soils and sand dunes ave scattered through-
out the mapping unit.

These soils are not suitable for cultivation, because the
steep slopes and the sandy surface layer make them highly
susceptible to wind erosion and water ervosion. Small
gullies have formed in some areas. Nearly all the acreage
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is in native grass. (Capability unit VIIe-1; Tivoli soils
are in the Deep Sand range site, and Potter soils ave in
the Shallow Land range site. As a whole, however, this
complex has the aspect "of the Sandy Land ange 51_10.)

Zita Series

The Zita series consists of moderately deep, darvk-
coloved, friable, nearly level to genfly sloping soils that
occur in old vﬂ]eys and in phyas

The surface layer of Zita soils is dark brown or dark
grayish brown and is 12 to 24 inches thick. The upper
part—the plow layer orits equivalent in unplowed arveas—
ranges in texture from fine sandy Joam to loam and has a
wenle granulav structure.  The lower parvt is light sandy
clay 10f1m or medium clay loam and has a w enlk , coarse,
prismatic structure that breaks to granules. The entire
surface layer is nonecalcareous but mildly alkaline. It
generally contains many worm casts.

The subsoil consists of Jight sandy clay loam or medium
clay loam. It ranges from grayish hrown to pale brown
in color and from £to 12 inches in thickness. This layer
is caleareous. The structure is granular.

The parent material consists of friable, limy plains
sediments that appear to have been enviched with lime
from a high water table. The upper pfnl of the parent
material is a thick layer of friable white caliche.

Natural drainage is good. Internal drainage is me-
dium, and permeability i1s moderate. The w ater -holding
capacity is good. Natural fertility is high. These E
are susceptible to wind erosion, and the more strongly
sloping areas are somewhat, snsmp(llﬂc to water erosion.

Zita soils ave darker colored than the nearhy Portales
soils and ave more deeply leached of lime. They arve
grayer than Amarillo soils. They ave deeper, darker
colored, and Jess limy than Mansker and Arch sm]s They
have a less cla yey and less distinct subsoil than Tubbock
soils.

Zita soils occur in the northern part of Cochran County
and as a few scattered arveas in other parts.  They arve well
snited to both dryland and irvigated crops and also to
native grass. Most of the acreage is cultivated, and a
large acreage is irrigated. Coiion and orain sor (rhmn are
the” mmn crops, but small grain and alfalfa ave Qrown
under drrigation.

Zita fine sandy loam, 0 to 1 percent slopes (ZfA)—
This soil occurs on nearly level henches around playas and
in broad, very shallow, old stream valleys, mainly in the
northern part of the 0011111,\’

The surface layer of Zita soils is abont 20 inches thick.
Tn the lower pavt, it avades to light sandy clay loam. The
subsoil consists of limy light dav loam.

Tneluded on the map arve small areas of Portales fine
sandy loam, 0 to 1 percent slopes; of Lubbock fine sandy
loam; and of Zita fine sandy loam, 1 to 3 percent slopes.

This is a productive soil, and yields normally are good.
Three-fourths of the acreage is cultivated, and a large
proportion is hrrvigated. The hazard of wind erosion is
moderate. In some arveas, the wind has blown some of
the clay and silt pariicles from the plow layer, which is
now coarser textured than it was before it was cultivated.
(Nonirrigated capability unit TIIe~1; irrigated capability
unit, TTe—Q, Mixed Land range qlie)
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Zita fine sandy loam, 1 to 3 percent slopes (ZfB}.—
This soil occurs on gentle slopes around playas, mainly
in the northern part of the county. The areas are much
smaller than those of Zita fine sandy loam, 0 fo 1 percent
slopes. The slope is generally less than 2 percent. The
surface layer is about 15 inches thick and is a little lighter
coloved than that of Zita fine sandy loam, 0 to 1 perccnt
slopes.

Tnc]uded in the areas m%pped are small spots of Portales
fine sandy loam, 1 to 3 percent slopes, and of Zita fine

sandy loam, 0 to 1 percent slopes.

Most of the acr: eage is cultivated, and some is ivvigated.
Grain sorghum is the main crop. The hazard of wind
erosion is moder ate, and the hazavd of water erosion is
oreater than on Zita fine sandy loam, 0 to 1 percent slopes.
(\Tomnmatcd capability unit TTTe~1; ; irrigated capability
unit ITTe-2; Mixed Land range site.)

Zita loam, 0 to 1 percent s]opes (ZmA)—This soil oc-
curs in the northern part of the county. Tt is associated
with Zita fine sandy loam, 0 to 1 percent slopes.

The surface layer is about 18 inches thick.
part is light clay Toam.
loam.

Included in the areas mapped arve a few small spots of
Porvtales Joam; of Lubbock clay loam; and of Zita loam
that has a slope of slightly more than 1 percent.

This soil is p]odnclne i vrigated.  Tf dry farmed,
16 tends to be dronghty. Most of the acr enge is culti \”Lfed,
and a large proportion is ivrigated. Coiton and grain
sorghum are the main crops. The hazard of win ¢l erosion
isslight. (Nonirv mn(e(l capability it ITTce-1; irrigated
c‘lpnblhly unit TTo—1 ; Deep Havdland range SHL)

) The lower
The subsoil consists of limy clay

Use and Management of the Soils

In this section the nse and management of the soils as
irrigated cropland, as nonirrigated uophmd and as range
are dlscussed The major limitations and mamoement
requirements ave described briefly.  The capability group-
ing used by the Soil Conservation Service is explained,
the soils of the county arve grouped according to their suit-
ability for crops, hoth with and without 11110‘1(1011, and
estimated yields of the major crops are given. The soils
arve also grouped according to the kind and amount of
forage they produce if used as range. Finally, the vela-
tive %mhblhw of the soils for hmh\\ ays and other engi-
neering structures is disenssed.

Wind Erosion and Its Control

No farm in Cochran County is safe from damage by
high winds. The danger of wind erosion has a major
influence on soil mmmncmenl T ffective control of wind
erosion requires the mopemlmn of all farmers in an area,
becanse soil blown from wnprotected fields damages the
soils on adjoining farms,

Effects of wind erosion

Wind erosion has servious and extensive effects.  Crop
vields decline, and many crops are lost. Railways and
highways are sometimes buvied under drvifted soil. Traf-
fic accidents are common duri ing duststorms. Insects and
weed seeds ave blown far and wide. Fences, hedges, and
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Figure 9.~Soil material covering fence and drifting into road
after only two duststorms in 1960,

shelterbelts are sometimes buvied or ruined (fig. 9). At
times, farm buildings ave rvuined by derfts and sand
blasting.

Wind erosion removes the fine soil particles (silt, clay,
and ovganic matter) and leaves the coarser parvticles
(sand). The fine particles are what enables a soil to
hold moisture and plant nutrients and to form stable
aggregates.  IGach shift of the soil by the wind removes
more of the fine particles; consequently, the soil hecomes
move and morve susceptible to further erosion and has less
and less capacity to hold water and plant nutrients.
Whatever the original texture, eventually only sand re-
mains, piled in hummocks and fence-row dunes.

The finer textured soils (loams and elay loams) are
least susceptible to wind erosion because tillage nsually
roughens and clods them so that they resist blowing.
Wind winnowing has, nevertheless, removed enough of
the organic matter, silt, and clay to make the surface layer
in most cultivated areas coarser textured than when fArst
cultivated,

Most cultivated areas of fine sandy loams have heen
similarly affected. Wind erosion has removed much of
the organic matter, silt, and clay from the plow layer.
What soil remains 1s sandy, lacks plant nutrients, and is
highly snsceptible to wind erosion.  To offset these effects,
farmers have plowed deeper to bhring more clayey material
imto the surface layer.  In many arveas this process has
heen repeated so many times that the texture of the sur-
face layer, to a depth of 10 to 12 inches, probably has
changed from fine sandy loam to loanmy fine sand.

Wind ervosion has had its most drastic effects on the
loamy fine sands and fine sands.  In cultivated aveas, line-
diift sand dunes up to 10 feet high ave common (fig. 10).
Some abandoned fields have lost all of the thick sandy
surface layer. The blowimg of sterile sand from these
areas to adjoining areas of more productive soils is
especially damaging.

Range also shows the effecis of wind erosion.  Some of
the soil 1s shifted or vemoved, hut generally soil material
18 blown onto the range from cultivated areas. In some
places several arveas are covered with 6 inches to 3 feet of
sand, which has smothered the grass and allowed weeds
and brush to invade.

One of the least noticeable but most damaging effects
of wind erosion is the blowing of clay and silt from cul-

Figure 10.—Line-drift dune along fence row has covered fence.
Vegetation is weeds and brush.

tivated arveas to range. This material is carried many
miles and deposited as a thin mantle on the range.
Though only 14 to 1 inch thick, this mantle is almost
impervious to water. It increases runofl and water ero-
sion and thus takes greatly needed moisture from the
grass.

Types of wind erosion

There are three main types of soil movement caused
by wind: (1) floating, (2) bouncing, and (3) creeping.
Durving a duststorm, soil may float, or move in the air,
This 15 the type of movement that is usually noticed.
The bouncing of particles causes the other two types of
movement. Particles the size of very fine to medium sand
are moved divectly by the wind, in a sevies of short
hounces. These particles, in turn, may cause lavrger par-
ticles to creep along the smrface as they strike them, or
they may detach, 1ift, and suspend in the air particles
the size of clay and silt. Material that moves by bounc-
ing or creeping stays near its place of origin (4).* Ma-
terial that is suspended in the air may be blown hundrveds
of miles.

Control of wind erosion

In some parts of Cochran County, the soils are so se-
verely eroded that they ave no longer cultivated (fig. 11).
Tt is evident that the soils in many other places will even-
tnally erode fo the same degree unless wind erosion is
controlled.

The best way to control wind erosion is to keep the sur-
face covered with growing vegetation or with crop vesi-
dues. Stubble left in the fields slows down the wind af
the surface. Standing stubble veduces the force of the
wind more than flattened stubble, and closely spaced
stubble reduces it move than widely spaced stubble.

When the soils arve bave, the surface should be kept
rough and cloddy, by emergency tillage if necessary. The
rougher the surface, the stronger the wind needed to start
the soils blowing. The degree of protection that can be
provided by tillage depends on the capacity of the soils
to form clods, and clod formation is directly related to
textnre. Soils that have already lost most of their clay

*Ttalic numbers in parventheses refer to Literature Cited, p. 77.
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Figure 11.—A field of Brownfield soils, severely eroded, that has
been cultivated, then abandoned.

and organic matter will not form stable aggregrates.
Clods the size of alfalfa seeds (0.84 millimeter) resist
blowing. Normally, no more than 12 percent, of the clods
in sandy soils are that large. In fine sandy loam soils
the proportion is between 12 and 35 percent, and in loam
and clay loam soils it is about 50 percent. Generally,
coarse textured soils are more than 8 times as erodible as
moderately coarse textured soils and more than 40 times
as erodible as those that are medium textuved or fine
textured.

Methods of emergency tillage and the use of crops and
residues for the control of erosion and for soil improve-
ment are discussed under the heading “General Manage-
ment of Cultivated Soils.”

General Management of Cultivated Soils

Control of wind and water erosion, conservation of

moisture, maintenance of fertility, and preservation of.

tilth are the main ohjectives of the management practices
that ave described hriefly in the following paragraphs.
Wind erosion is such a serious hazard in Cochran County
that it has been discussed in the preceding subsection, in
movre detail than other hazards.

All of the practices are discussed in geneval terms. The
local representatives of the Soil Conservation Service and
the county agent ave available to help plan the application
of these practices on specific farms and ranches.

Management of residues

Proper management of crop residues helps to conserve
moisture, to maintain the ovrganic-matter content, and to
improve tilth, but the main objective is the control of
wind evosion. There are three methods of managing resi-
dues to achieve these ends.

Crop residue use consists of managing residues on the
surface of the soil through the critical erosion period.
In Cochran County, this period lasts until April 1 or
until the seedbed is prepared. Then the residues are
destroyed or plowed under in normal farming opera-
tions. Residues of small grain, sorghum, perennial grass,
and some legumes can be used effectively under this system.

Stubble mulching is a system that calls for year-round
management of residues. Under this system, all farm-
ing operations, including tillage, planting, and cultivat-
ing, are carried on so as to leave as much residue as pos-
sible on the soil surface. Small grain, sorghum, perennial
grass, and some legumes leave residues that can he used
effectively under this system.

Mulching, the third system of residue management, con-
sists of applying cotton burs, hay, or other residues in
amounts large enough to control erosion. This practice
is limited by the availability of material.

Tillage for control of wind erosion

Row crops grown under normal dryland farming con-
ditions do not, ordinarily leave enough residue to protect
the soils against blowing. Itmergency tillage and deep
plowing are supplemental measures that provide tem-
porary control.

LEmergency tillage should be resorted to only when there
is immediate danger of damage by wind evosion. Its pur-
pose is to roughen and clod the surface, so that the soils
will vesist blowing. Theeffect is temporary. Rain, snow,
or a duststorm can destroy many of the clods and make
it mecessary to repeat the tillage operation. Iisters,
chisels, pitters, sand fighters, votary hoes, and stalk cut-
ters are among the kinds of farm machinery used for
emergency tillage.

Deep plowing is a method of increasing the clay content
of the surface layer of coarse-textured soils enough so
that clods will form. Deep plowing is effective only if
one-fourth to one-third of the furrow slice is clayey ma--
terial. Mixing the clayey material with the sandy sur-
face Iayer forms a fine sandy loam plow layer. If tilled
at the right time after plowing, this layer will form stable
clods large enough to resist erosion.

Soils that have been deep plowed must be protected
with crop residues or must be kept rough and cloddy;
otherwise, they will start to blow and drift again. Deep
plowing can be repeated, but it is effective only as long
as clayey material is within reach of the plow. After
that, the soil is left with a deep surface layer of sand that
is more susceptible to erosion than the original surface
layer.

Calcareons soils should not he deep plowed, because soil
material that is high in lime will not form clods stable
enough to resist wind erosion.

Terraces

Terraces help to conserve moisture and to control water
erosion. Conservation of moisture is extremely impor-
tant in this arvea of low and ervatic rainfall. The moisture
saved from one rainfall by terracing can increase yields
significantly.

Water erosion is a hazard on the stronger slopes in the
county, and also on very long slopes even if the gradient
is slight (fig. 12). Loss of surface soil through water ero-
sion reduces fertility, impairs the water-absorbing ca-
pacity, and increases the rate of runoff.

Contour farming

Contour farming also helps to conserve moisture and
to control erosion. All terraced fields should be contour
farmed, and nearly level fields that do not need to be ter-
raced are henefited by contour farming (fig. 13). Tven
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loam, 1 to 3 percent slopes. Loss of soil could have been pre-
vented by terracing.

some irvignted lields ¢hat arve waterved by sprinkler systems
should be tervaced and contour farmed to control erosion.

Grassed waterways

In this county grassed waterways ave generally needed
to carry ountside water safely across farms.
lavge gullies have been caused by water washing from
road right-of-ways across farms to playa lakes (fig. 14).

Tillage practices

Frequent tillage destroys the structure of soils. It pro-
duces a powdery surface layer that does not absorb water
veadily, is easily eroded by wind, and tends to crust.
Ovdinarily, till only enongh to preparve a good seedbed
and to control weeds. If you use flame cultivation or

chemicals to control weeds, yon may not need to till so
often. "Sometimes tillage is required for the control of
wind erosion. :

A tillage pan forms below the plow layer in some of
the soils in Cochran County, most commonly in the
moderately coarse textured soils. Tf a soil is always tilled

] - - -
Figure 13—Cotton and fallow strips on contour, for control of
water erosion and conservation of moisture. Grain sorghum resi-
due in fallow strips. Next year grain will be planted where cot-
ton is, and cotton will be planted on another part of the farm.
Strips should not be left fallow on highly erodible soils.

Figure 12.—Evidence of water erosion on Amarillo fine sandy

Most of the

4 .

Figure 14.-—Large gully caused by water washing from roadway
to playa lake. A grassed waterway is needed here.

to the same depth, the bottom of the plow layer may ac-
quire a sheaved, slick surface. Tractor wheels compress
the plow layer, pavticularly if the soil is moist. The com-
hination of these factors rvesults in a havdpan layer so
dense that it vestricts growth of roots and movement of
water (fig. 15).

To prevent a pan from forming, vary the depth of
plowing and other tillage operations, and do not till when
the soil is wet. Growing deep-roofed legunies or grasses
may help to prevent the formation of a pan or to break
up an existing one (fig. 16).

Use of amendments

Amendments are natural or manufactured materials
added to soils for the purpose of improving or maintain-
ing soil condition, of stimulating plant growth, and of
reducing losses of soil and water. Amendments com-
monly used in Cochran County include commercial ferti-
lizer, harnyard manure, and cotton burs.

Most, of the irvigated soils in Cochran County need
nitrogen and phosphorus, and some need potassium. The
proper use of fertilizer can be expected to increase yields
of irrigated cotton and grain sorghum significantly. Be-
cause the growing season is short for cotton, part of the
nitrogen and all of the phosphorus should be applied be-
fore the cotton is planted. If the crop is early, it should
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be sidedressed with nitrogen when the fivst squares appear.
If the crop is late, this sidedressing of nitrogen should
not he applied, because it could delay maturity of the
crop. Fevtilizer applied to row crops is most effective
if it is banded to the side of and below the seed.

Fertilizer is not generally used on nonirvigated soils,
because lack of moisture, not low fertility, is the factor
that limits yields. Recent field tests have show n, how-
ever, that sandy soils vespond to applications of fe rtilizer
in seasons when there is adequate moisture.

All applications of fertilizer should be based on needs
determined by soil tests. Requirements vary widely, de-
pending on the soils, the crop to be grown, the crop pre-
viously grown, and the season.

Rnnynd manure provides nutrients that plants need,
and it also improves the condition of the soil. It is in
short supply in Cochran County, but some is available
from dairy farms and commercial feedlots.

Areas from which part or all of the topsoil has been
removed by leveling should receive heavy applications of
gin trash or bmnyncl manure, or else they should he well
fertilized and planted to a soil- mproving crop the first
year after being leveled. Tighly erodible spots, which
may include burnrows ridges, odd corners, and sandy

arens, need the same kind of t,lvcafmcni,, repeated as often
as is necessary to control erosion.

High-lime spots usually need iron and sulfate fertilizer.
Spraying ivon solution on crops, as needed, is generally

Figure 15—Hard tillage pan that restricts growth of cotton roots
in Amarillo fine sandy loam.
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Figure 16.—Deep-rooted legumes help to keep the soil porous and
permeable..

more economical than applying iron solution to the soil,
where it quickly hecomes unavailable to plants. High-
lime spots also respond to heavy applications of barnyard
manure, but it is usually more profitable to apply the avail-
able manuve to better soils, from which the returns are
greater.

Cropping systems and rotations

A cropping system consists of a rofation or sequence in
which soil-improving crops balance soil-depleting crops
in their effect on the soil.  Soil-improving crops arve those
that return large amounts of vesidue to the soil. How
often the high- nsndue crop 1s grown depends on the sever-
ity of the erosion hazard. A conservation cx opping sys-
tem mush control erosion, maintain productivity, and keep
the soil in good physical condll ion.

In this (,onnty, a cropping system suitable for nonirri-

gated soils must be based on the two major crops, cotton
and grain sorghum. Cotton, a low-residue crop, is grown
in rotation with grain sm'nhum which is a high- vesidue
crop.  The sor nhnm vesidie can be managec for the pro-
tection and improvement of the soils. '

In dryland farming, crop sequences like the following
generally provide p]enly of residue for the control of
wind erosion,

1. On soils that ave slightly susceptible to wind ero-
sion—1 year of cot ton followed by 1 year of grain
sorghum,
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On soils that are moderately susceptible to wind
erosion—I1 year of cotton followed by 2 years of
orain. sorghum.

3. On soils that ave highly susceptible to wind ero-
sion—grain  sorghum grown confinuously in
closely spaced rows.

Other high-residue crops ave small grain, millet, sudan,
and perennial grass.

Summer legumes, such as cowpeas, mungheans, and
guar, improve the soils so that, yields of crops that follow
are increased, but they leave little residue to help control
wind erosion. Cowpeas or mungheans interplanted with
grain sorghum improve the soil. '

All dryland rotations ave suited to irvigated soils. The
following are additional votations that are possible for
irrigated soils: ‘

1. On soils that are slightly susceptible to wind ero-
sion-—
a. 2 years of cotton; 8 years of alfalfa.
bh. 2 years of cotton; 1year of grain sorghum inter-
planted with cowpeas.

2. On soils that are moderately to highly susceptible
to wind erosion— '

a. 1 year of cotton; 3 yeavs of alfalfa; 1 year of
cotton; 1 year of grain sorghum. -

h. 1 year of cotton (overseeded in fall with vetch
orrye or both) ; 1year of cotton; 1 year of grain
sorghum,

3. On soils that are very highly susceptible to wind
erosion—

a. 3 years of alfalfa; 3 yeavs of grain sorghum in
closely spaced rows.

h. & years of perennial grass; 3 years of grain sor-
ghum interplanted with cowpeas or mungbeans.

Other suitable rotations can be planned. The county
agent or a representative of the Soil Conservation Service
can be consulted about suitable cropping systems.

Striperopping, a practice used with rotation of crops,
is the alternating of stvips of crops that provide enough
cover to control erosion with strips of crops that do not.
Some of the protective crops suitable for use in a strip-
cropping system are sorghum, sudan, tall perennial grass,
and. tall legumes.

Cover crops are close-growing crops planted between
vegular crops, mainly for the purpose of protecting the
soils against wind and water evosion, Small grain, vetch,
Austrian winter peas, and sweetclover are among the suit-
able cover crops for Cochran County. TIf possible, these
crops should be planted in fall and left on the ground
until April 1 or later. Many farmers overseed cotton at
the last cultivation in Aungust with one or more of the
ahove crops.

Besides providing protection against erosion, cover
crops help to improve the physical, chemical, and hiologi-
cal condition of the soils.

Irrigation

The purpose of irrigation is to make it possible to apply
water in the needed amounts at the vight time and to
distribute water uniformly. A properly designed rriga-
tion system makes efficient use of the available water and
helps to maintain or increase the productivity of the soils.

Tt does not cause erosion, waterlogging, or excessive leach-
ing of plant nutrients.

The following factors are among those that must be
considered in designing a system for irrigation:

1. The quality and quantity of the available water.

2. How fast the soils will take water, and how much
water they will hold.

3. The water needs of the crops to be grown.

4. The topography of the areas to be inrigated.

There are two main types of irvigation systems: sprin-
kler and surface. A sprinkler system is better for sandy
soils, shallow soils, and soils with complex slopes that can-
not bhe leveled economically. Terracing and contour
farming to control erosion are advisable on some sprinkler
hvigated soils.

A surface irvigation system is suitable for deep, nearly
level, Joamy soils that take in water at a vate of less than
2 inches per hour, hold more than 1 inch of water per foot
of depth, and have a slope of less than 1 percent. Level-
ing the fields, or at least the borders, may be necessary.
Water can be carried to the fields in underground pipe,
in portable pipe, or even in open ditches if seepage losses
are not too great.

Tt is advisable to have an irvigation system designed by
a qualified engineer to make sure that the system will
make the best use of the available water and be suitable
for the soils and the crops.

Capability Groups of Soils

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

Tn this system all the kinds of soil are grouped at three
levels: the capability class, the subclass, and the unit.  The
eight capability classes in the broadest grouping ave des-
ionated by Roman numerals T through VIIT. In class
T are the soils that have few limitations, the widest range
of use, and the least visk of damage when they are used.
The soils in the other classes have progressively greater
natnral imitations. In class VIIT ave soils and landforms
so rough, shallow, or otherwise limited that they do not
produce worthwhile yields of crops, grazing, or wood
products.

The subclasses indicate major kinds of limitations
within the classes. Within most of the classes there can
be up to four subclasses. The subclass is indicated
by adding a small letter, ¢, w, s, ov ¢, to the class numeral,
for example, ITe. The letter ¢ shows that the main limi-
tation is risk of erosion; w means that water in or on the
soil interferes with plant growth or cultivation (in some
soils the wetness can be partly corvected by artificial draim-
age) ; s shows that the soil is limited mainly because it 1s
shallow, droughty, or stony ; and ¢, used in only some parts
of the country, indicates that the chief limitation is climate
that is too cold or too dry.

In class T there are no subclasses, because the soils of
this class have few or no limitations. Class V can con-
tain, at the most, only subclasses v, s, and ¢, because the
soils in it have little or no erosion hazard but have other
limitations that limit their use largely to pasture, range,
woodland, or wildlife.
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Within the subclasses are the capability units, groups
of soils 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 manage-
ment. Thus, the capability unit is a convenient grouping
for making many statements aboul, management of soils.
Capability units are generally identified by numbers
assigned locally, for example, 11Te-2.

Soils are classified in capability classes, subclasses, and
units according to the degree and kind of their perma-
nent limitations, but without consideration of major and
generally expensive landforming that would change the
slope, depth, or other characteristics of the soils, and
without, consideration of possible but unlikely major recla-
mation projects.

Many of the soils of Cochran County can be put in a
more favorable capability class if irrigated than if not
irvigated. Consequently, two sets of capability units are
described. TIn the fivst, all the soils of the county are classi-
fied according to their capability when not irrigated. In
the second, the soils suitable for irrigation are classified
according to their capability when irrigated.

Nonirrigated soils

Classes in the capability system, and the subclasses and
units for nonirrigated soils in Cochran County, are given
in the following list. Following the list ave descriptions
of the units, including suggestions for managing the soil
for dryland farming.

Class I.—Soils that have few limitations that vestrict their
use. No soil of Cochran County is in class I.

Class IT.—Soils that have some limitations that reduce
the choice of plants or require moderate conservation
practices. No soil of Cochran County is in class II
unless it is irvigated; see list on p. 30.

Class TIT.—Soils that have severe limitations that reduce
the choice of plants, or vequive special conservation prac-
tices, or both.

Subelass TTTce.—Soils that have a moderate climatic
hazard of low rainfall and a slight to moderate risk
of erosion,

Unit TITce-1.—Deep and moderately deep, red-
dish-brown to dark-brown, nearly level loams
and clay loams.

Unit ITTce-2.—Moderately deep, grayish-brown,
nearly level, calcareous loams.

Subelass TTTe—Soils that are subject to erosion if
they are not protected.

Unit 11Te-1.—Deep and moderately deep, ved-
dish-brown to grayish-brown, level to gently
sloping, well-drained fine sandy loams,

Unit I1Te-2.—Deep, reddish-brown, genfly slop-
ing, well-drained loams. -

Unit TTTe-3.—Moderately deep, nearly level to
gently sloping, grayish-brown, calcarveous fine
sandy loams.

Unit: TITe—4.—Moderately deep, gently sloping,
grayish-brown, calcareous loams,

Class IV.—Soils that, have very severe limitations that
restrict the choice of plants, or require very careful man-
agement, or hoth.

Subclass TVe.—Soils subject to severe erosion if not
protected.

Unit IVe-1.—Deep, veddish-brown, moderately
sloping fine sandy loams.

Unit ITVe-2.—Deep, hrown, nearly level to gently
undulating loamy fine sands.

Unit IVe-8.—Deep, light-brown, gently undulat-
ing finesands.

Unit IVe—<4.—Shallow, reddish-brown to gray-
ish-brown, nearly level to gently sloping loams
and fine sandy loams.

Subclass IVes.—Soils that are subject to very severe
erosion and that have a high lime content that limits
their use.

Unit ITVes—1.—Nearly level to gently sloping,
high-lime soils.

Subclass ITVw.—Soils that have very severe limita-
tions because of excess water.

Unit IVw-1.—Deep, dark-colored, poorly
drained, fine sandy loams in playas.

Class V.—Soils subject to little or no erosion hazard but
having other limitations impractical to remove that
limit their nse largely to pasture, range, woodland, or
wildlife food and cover. No soil in Cochran County is
inclass V.

Class VI.—Soils that have severe limitations that make
them generally unsuitable for cultivation and limif, their
use largely to range, woodland, or wildlife food and
cover.

Subclass TVe.—Soils that are severely limited in use,
mainly by visk of erosion if they are not protected.

Unit VIe-1.—Gently sloping and moderately
sloping, high-lime soils.

Unit VIe-2. Deep, light-brown to brown, un-
dulating fine sands.

Unit VIe-3. Moderately deep to very shallow,
nearly level to moderately sloping soils.

Subclass VIw.—Seils that ave very Iimited in use be-
cause of excess water.

Unit VIw-1.—Deep, dark-gray, very poorly
drained claysin playas.

Class VIT.—Soils that have very severe limitations that
make them generally unsuitable for cultivation and that
vestrict their use largely to grazing, woodland, ov
wildlife.

Subctass VITe.—Soils that ave very severely limited in
use, mainly by risk of ervosion if they are not
protected.

Unit VIIe-1.—Deep, light-brown, undulating
and duned (ine sands.

Subeclass VITs—Soils that are very severely limited
in use, mainly by shallowness and stoniness.

Unit VIIs-1-—Very shallow, nearly level to
gently sloping soils.

Class VIIL—Soils and landforms that have limitations
that preclude their use, without major reclamation, for
commercial production of plants and restrict their use to
recreation, wildlife, water supply, or esthetic purposes.
No so0il in Cochran County isin class VIIL.

CAPABILITY UNIT IlIce-1 (NONIRRIGATED)

This unit consists of soils that are deep and moderately
deep, reddish brown to dark brown, nearly level, and
moderately to slowly permeable. These soils are—

Amarillo loam, 0 to 1 percent slopes.
Tubbock clay loam.
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Stegall loam, 0 to 1 percent slopes,
Zita Toam, 0 to 1 percent slopes,

These soils occur mainly in the novthern part of the
county. They are well suited to cultivation, and about
80 pement of their acreage is cultivated. Inadequa,te
rainfall limits yields in some years.

Cotton is the main cash crop. Grain sorghum is an-
obther cash crop. Sorghum -leaves large amounts of
residues which, 1f kept on the surface and properly man-
aged, help to control wind erosion.

“These soils have a high capacity to hold water and
plant nutrients, but ¢ hey are shnh tly susceptible to wind
erosion. 'I‘hey require nnmoemenb that will (1) main-
fain or increase the content of organic matter, and (2)
eibher maintain a cover bhat will control wind er osion, or
keep the surface vough and cloddy so that it will resist
wind erogion.

A crop that leaves large amounts of rvesidues should
be grown every other year. If the cropping system will
not permit the growing of a high-resicdue crop, a muleh
of cotbon burs or other vesidues may be applied. Chisel-
ing or listing to make the surface rough and cloddy may
he necessary, if the amount of cover produced is not
enough to keep the soil from blowing.

Lack of moisture, not lack of lmL]]lLv limits produc-
tion on these soils. Farming on the contour and con-
structing a good system of ferraces on long slopes will
help tosave moisture.

CAPABILITY UNIT TIlce-2 (NONIRRIGATED)

This unit consists of one moderately deep, grayish-
bhrown, nearly level, friable, calcareous soil. This soil is
Ly 3 H 3 :
well drained and moderately permeable. It is—

Portales loam, 0 to 1 percent slopes.

This soil occurs mainly in the northern part of the
county. Abont 80 percent of it is cultivated. Tt is well
suited to cultivation, but inadequate rainfall limits yields
in some years.

Cotton and grain sorghum are the main cash crops.
Grain gorghum Tenves larg ge amounts of resicdues which, if
lett, on the sinrface and pmpm]y managed, help to contyol
wind erosion.

This goil has a moderately high capacity to hold water
and. plant nutrvients, bui, it is modemtely susceptible to
wind erosion. The surface layer contains lime; conse-
quently, it does not form stable aggregates, and it blows
veadily. A cropping system is Theeded tth will (1)
maintain or increase the content of organic matter, and
(2) either maintain a cover that will control wind erosion,
or keep the surface rongh and cloddy so that it will resist
wind erosion,

A crop that Jeaves large amounts of residues shou]d be
grown about 3 yeavs in 5. If the cropping system does
not include a high-residue crop, a mulch of cotton hurs
or other residies ma v be applied. If the cover produced
is ot sufficient to keep the soil from blowing, chlse]mg
or listing may be necessary to make the surface rough
and clodd y. Thisemervgency tillage has only a temporary
effect and may have to be 1epeflted several times during
the swindy seasomn.

Lack of moisture, not lack of fertility, limits production
on this soil.  Farming on the contour or building terraces
on long slopes will save moisture.
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CAPABILITY UNIT Ille-1 (NONIRRIGATED)

This unit consists of deep and moderately deep, reddish-
brown to grayish-brown, level to gently sloping Soils that
are well drained and modemteh' to slowly permeable.
These soils ave—

Amaritlo fine sandy loam, 0 to 1 percent slopes.
Amarillo fine sandy loam, 1 to 3 percent slopes.
Arvvana fine sandy loam, 0 to 1 percent slopes.
Arvana fine sandy loam, 1 to 3 percent slopes.
Bippus and Spur soils.

Lubbock fine sandy loam.

Zita fine sandy loam, 0 to 1 percent slopes.

Zita fine sandy loam, 1 to 3 percent slopes.

These soils occur throughout the county and occupy
about 40 percent of the acreage. They are productive if
properly managed and are suited to most of the cammon
crops. More than 60 percent of the acreage is cultivated.

Cotton and grain sorghum are the main crops. Grain
sorghum pmdums hlne amounts of residues which, if
lef on the surface and | properly managed, help to control
wind erosion.

These soils have a moderate to high capacity to hold
water and plant nutrients, but they ave moder ately sus-
ceptible to wind erosion. Thev require management that
will (1) either maintain a cover that will control wind
erosion, or keep the surface rough and cloddy so that it
will vesisi, wind er osion, (2) maintain or increase the con-
tent of organic matter, and (3) prevent runofl.

A crop that leaves T ce amounts of residues should be
grown 2 years in 3. Ploper use of the residues adds or-
ganic matter to the soil and also controls wind ecrosion.
Lt stripcropping is practiced, a high-vesidue crop is needed
only every other year. A mulch of cotton burs or other
residues may be applied if the cropping system does not
include a high-residue crop. Listing or chiseling may be
necessary if Fhe amonnt of cover pr oduced is not sufficient
to control erosion. This emergency tillage has only a
temporary effect, and it may have to he 1‘epe%1 ed during
the windy season.

A plowpan is likely to form in some of these soils, espe-
cially in the Amarillo fine sandy loams. Deep chisehing
breaks up the pan, but for only a year or two. Growing
deep-rooted ]conmes or perennial grasses in the cropping
system is more effective; this breaks up the pan and pre-
vents the formation of a new one.

Lack of moisture, not, lack of fertility, limits production
on these soils. Terracing and farming on the contour
ave ways of conserving moisture. Terracing also helps
to ]\cep the more shondy sloping soils from eroding.
It may not he necessary it small grain or grain sor nhum
is grown each year in closely Spflced rows.

CAPABILITY UNIT Ille-2 (NONIRRIGATED)

This unit consists of one deep, reddish-brown, gently
sloping, well-drained, moderately permeable soil. This
soil 18—

Amarillo loam, 1 to 2 percent slopes.

This soil is of minor extent. It occurs in the northern
part of the county. It is well suited to cultivation, but
madequate rainfall limits yields. Only about, 20 percent
of the acreage is enltivated.

Because of the slope, more of this soil is used for grain
sorgchum than for cotton. Careful management of cr op
vesidne is necessar v to help control wind and water erosion.
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These soils have a high capacity to hold water and
plant nutrvients, but they ave moderately susceptible to
water erosion and slightly susceptible to wind erosion.
They require management that will (1) maintain ov -
crease the content of organic matter, (2) either mamtain
a cover that will control wind erosion, or keep the surface
rough and cloddy so that it will resist wind erosion, and
(3) prevent runoft. )

A crop that leaves large amonts of residues should
be grown about 3 years m 5. If this lugh—l:esmlug crop
is dvilled, sowed, or planted in closely spaced rows, 1t may
be needed only every other year. A mulch of cotton burs
may be applied if the cropping system does not include
a high-residue crop. IListing or chiseling may be neces-
sary if the amount of cover produced is not suflicient to
contbrol erosion. '

Most areas of this soil need a good system of terraces
that will conserve moistrure and control erosion. Ter-
races may not be needed on short slopes that are planted
to erain sorghum ov small grain each year or that are
seeded to grass. TFarming on the contour also helps to
save moisture and to prevent erosion.

CAPABILITY UNIT Ife-3 (NONIRRIGATED)

This unit consists of moderately deep, nearly level to
gently sloping, calcareous soils that have a moderately
rapidly permeable subsoil of loam to sandy clay loam.
These soils ave—

Portales fine sandy loam, 0 to 1 percent slopes.
Portales fine sandy loam, 1 to 3 percent slopes.

These soils occur throughout the county and occupy
about 7 percent of the acreage. If well managed they ave
suited to most of the crops commonly grown in the area.
More than 80 percent of their acreage is cultivated.

Cotton and grain sorghum ave the main crops. Grain
sorghum leaves large amounts of crop residues which, if
properly managed, help to control wind erosion.

These soils have a moderate capacity to hold water
and plant nutrients. They are moderately susceptible to
wind evosion. The surface layer contains lime; con-
sequently, it does not form stable aggregates and blows
readily.

A crop that leaves large amounts of residnes should
be grown 2 years in 3. Lf striperopping is practical, a
high-residue” crop is needed only every other year. A
muleh of cotton burs or other residues may be applied if
the cropping system does not include a high-resicue crop.
Listing or chiseling may be necessary if the amount of
cover produced is not sufficient to control erosion. This
emergency tillage has only a temporary effect, and 1t may
have to be repeated during the windy season.

Terracing and contour farming help to control water
evosion on the more strongly sloping areas. These prac-
tices benefit the more nearly level aveas also, by helping
to conserve moistnre.

CAPARILITY UNIT Ulle-t (NONIRRIGATED)

This unit consists of one moderately deep, grayish-
brown, gently sloping, well-drained, calcareous soil that
is porous, friable, and moderately permeable. This
soil 1s—

Portales loam, L to 3 percent slopes.

This soil is of minor extent. It occurs in the northern

part of the county. It is well suited to crops, but inade-

quate rainfall often limits yields. About half the acreage
is cultivated.

Because of the slope, more of this soil is used for grain
sorghum than for cotton. Careful management of crop
residues is necessary for the control of wind erosion and
water evosion.

This soil has a moderately high capacity to hold water
and plant nutrients. It is moderately susceptible to wind
erosion and water erosion. The surface soil contains lime;
consequently, it does not, form stable aggregates and blows
readily,

A crop that leaves lnrge amounts of residues should be
grown about 3 years in 5. This high-residue crop may
be needed only every other year if it is drvilled, sowed, or
planted in closely spaced rows. A mulch of cotton burs
may be applied 1f the cropping system does nof, include
a high-residue crop. Lf the amount of cover produced is
not suflicient, to control erosion, listing or chiseling may
be necessary.

Terracing and contour farming help to save moisture
and to prevent erosion. Terraces may not be needed on
short, slopes that are planted to grain sorghum or small
grain each year or that ave seeded to grass,

CAPABILITY UNIT IVe-1 (NONIRRIGATED)

This wnit consists of one deep, reddish-brown, moder-

ately sloping, moderately permeable soil. This soil is—
Amarillo fine sandy loam, 38 to § percent slopes.

This soil is of minor extent. It occurs on slopes arvound
the deeper playas. Because of its slope, it is much better
suited to range than to cultivated crops. It is highly
susceptible to water erosion and moderately susceptible
to wind erosion. Under cultivation, it needs to be ter-
raced, farmed on the contour, and used only for high-
residue crops. A small part is now under cultivation but
should be returned to grass.

CAPABILITY UNIT IVe-2 (NONIRRIGATED)

This unit consists of deep, nearly level to gently undu-
Iating, well-drained soils that have a light-brown or brown
surface layer and a veddish-brown or pale-brown subsoil.
Permeability is moderate to moderately rapid. These soils.
are—

Amarillo loamy fine sand, 0 to 3 percent slopes.
jomez and Portales soils.

These soils are most extensive across the central part
of the county. They occupy about one-fourth of the
county. Tess than half the acreage is cultivated. Be-
cause of the sandy texture, more acreage is used for grain
sorghum than for cotton.

These soils have a low to moderate capacity to hold
water and plant nutrients and arve highly susceptible to
wind erosion. They require management that will (1)
maintain or increase the content of organic maftfer, (2)
either maintain enough cover to control wind ervosion, o1
keep the surface rough and cloddy so it will vesist wind
erosion, and (3) prevent runoff,

A cover of growing crops or of crop residues is the best
means of controlling erosion. If the crop grown does
not leave enough residue, a mulch of cotton burs may be
applied. Tillage to roughen the surface may be necessary
if the cover of vegetation is inadequate. If theve is evi-
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dence of water erosion, terracing and contour farming
may be needed.

Plowing the Amarillo soil to a depth of 16 to 20 inches
increases the clay content of the surface layer, thus making
it cloddy and increasing its resistance to wind evosion.
Gomez and Portales soils should not be deep plowed, be-
cause deep plowing would increase the lime content of
the surface layer and malke it more susceptible to blowing.

Greass, small grain, or closely spaced sorghum are crops
that provide a protective cover. Only for the Amarillo
soil, which can be deep plowed effectively, is a morve flex-
ible cropping system suitable. On this soil, cotton, which
is a low-residue crop, can be grown about once in 4 years.
Where stripcropping is practical, cotton can be grown
oncein 3 years.

In years of average rainfall, applying phosphate and
nitrogen to these soils is beneficial.  So1l tests should
be made to determine how much fertilizer can he used
profitably.

CAPABILITY UNIT IVe-3 (NONIRRIGATED)

This unit consists of one deep, gently undulating, well-
drained, moderately permeable soil that has a light-brown
surface layer and a red or yellowish-red subsoil. This soil
is—

Brownfield fine sand, thin surface.

Most, of this soil is in the southwestern part of the
county. Its total acreage is about 5 pervcent of the county.
About 15 percent is cultivated. Because this soil is sandy,
much move of it is in grain sorghum than in cotton.

This soil has a lower capacity to hold water and plant
nutrients than the Amarillo soil in unit IVe-2. It is also
more easily evoded by wind. It requires management
that will (1) maintain or increase the content of organic
matter and (2) either maintain enough cover to control
wind evosion, or keep the surface rough and cloddy so
it will vesistwind erosion. :

Maintaining a cover of growing crops or crop residues
is the best way to control evosion. A mulch of cotbon burs
may be applied if the crop grown does not supply enough
residue. Tillage to rvoughen the surface may be neces-
sary if the soil hegins to hlow. Where feasible, this soil
should be deep plowed to increase the clay content of the
surface layer, but in some places the subsoil is at too great
a depth to be reached in deep plowing.

Cotton can be grown about once in 4 years in areas that
can be deep plowed effectively. TPervennial grass, drvilled
small grain, and grain sorghum planted in closely spaced
rows are suitable crops for other arveas.

In years when the rainfall is average or above, apply-
ing nitrogen and phosphate is beneficial. Soil tests should
be made to determine how much fertilizer can be used
profitably.

CAPABILITY UNIT IVe-4 (NONTRRIGATED)

This unit consists of shallow, reddish-brown to grayish-
brown, nearly level to gently sloping, well-drained soils.
Permeability ranges from slow to modervately rapid. The
soils are—

Arvana fine sandy loam, shallow, 0 to 1 percent slopes.
Mansker fine sandy Toam, 0 to 1 percent slopes.

Mansgker fine sandy loam, 1 to 3 percent slopes.

Mansker loam, 0 to 1 percent slopes.

Mansker loam, 1 to 3 percent slopes.

Stegall loam, shallow, 0 to 1 percent slopes.

These soils occupy less than 1 percent of the acreage
of the county. They occur as many small aveas within
lavger aveas of deeper soils. Consequently, although they
are better suited to grass than to caltivated crops, about
85 percent of the acreage is cultivated along with the
deeper soils in the same fields. In aveas large enough to
be managed sepavately, the main crops are grain sorghum
and small grvain, both of which leave large amounts of
residues. Under caveful management, a crop such as cot-
ton can be grown occasionally. ’

These soils have a low to moderate capacity to hold
water and plant nutrients. They are moderately suscep-
tible to wind evosion and water evosion. Careful manage-
ment is required to control erosion and to maintain fer-
tility. Crop residues should be left on the surface and
utilized to control evosion. Where there is evidence of
water_evosion, terraces should be constructed or closely
spaced crops should be grown every year. Because the
soils are shallow over hard caliche, some areas cannot be
tevraced.

CAPABILITY UNIT IVes-1 (NONIRRIGATED)

This unit consists of nearly level to gently sloping, light-
gray to grayish-brown soils that ave high in lime.  These
soils are— -

Arch fine sandy loam,
Arch loam.
Drake soils, 1 to 3 percent slopes.

These soils occur mainly in the northern part of the
county, but they are found in small areas throughout the
county. Their productive capacity is low to moderate.
They are best suited to perennial grasses and close-growing
crops.

These soils have a low to moderate ability to hold water
and plant nutrients. Some of the nutrients, especially
iron, are not readily available to plants. Yellow leaves
on plants indicate the shortage of ivon. The hazard of
wind erosion is moderate to severe, and the hazard of water
erosion is moderate. Careful management is necessary to
confrol evosion and to maintain fertility, Residuesshould
be left on the surface. If there is evidence of water
erosion, terracing and contour farming are advisable.

CAPABILITY UNIT IVw-1 (NONIRRIGATED)

This unit consists of one deep, dark-brown to very dark
gray, level, poorly drained soil that is very slowly per-
meable. This soil 15—

Randall fine sandy loam, thick surface varviant,

This soil is of minor extent. It occurs in small playas
throughout, the county. Although runoff from higher
areas collects on it, the soil is seldom completely covered
with water, and even after a heavy rain the surface nor-
mally is dry within a week. Cultivation is practical
except in years of unusually high rainfall. Grain sor-
hum is the main crop. Yields are generally high.

This soil has a high capacity to hold water and plant
nutrients. It can be cultivated along with the adjoining
soils if runoft from surrounding slopes is controlled. In
arveas that ave flooded frequently, small grain can be
grown for grazing, but it may have to be replanted after
each flooding.

o
o



30 SOIL, SURVEY SERIES 1960, NO. 17

CAPABILITY UNIT VIe-1 (NONIRRIGATED)

This unit consists of gently sloping and moderately
sloping, light-gray to grayish-brown, high-lime soils.
These soils are—

Drake soils, 3 to § percent slopes.
Drake soils, 5 to 8 percent slopes.

These soils are limited in extent. They occur as small
areas in many parts of the county. They are used mainly
for range. Because of the severe hazard of wind erosion
and water erosion, they are unsuited to cultivation. )

As range, these soils need careful management that will
control evosion. Mechanical measures for range improve-
ment are not feasible. The best way to maintain a good
stand of grass is through control of grazing. Range im-
provement is indicated by an increase in blue grama and
a decrease in weeds. (Figh Lime range site.) .

CAPABILITY UNIT Vle-2 (NONIRRIGATED)

This unif consists of deep, undulating, light-brown to

brown fine sands, some aveas of which are eroded. These
soils are—

Brownfield fine sand, thick surface.

Brownfield soils, severely eroded.

These soils are most extensive in the southern part of
the county. They are used mainly for range. Because
of the severe hazard of wind erosion, they are unsuited
to cultivation.

As range, these soils use moisture efficiently and are well
suited to tall native grass. Kroded areas need to be
reseeded to native grass and protected from grazing until
the grass is well established. Mechanical measures for
range improvement are nof feasible. The best way to
maintain a good stand of grass is through control of
grazing. Cross fences, water, and salt should be care-
fully placed to get even distribution of grazing. Shrubs
that have invaded overgrazed aveas can be controlled by
spraying with herbicides. (Deep Sand range site.)

CAPABILITY UNIT VIe-3 (NONIRRIGATED)

This unit consists of very shallow to moderately deep,
pale-brown to grayish-brown, nearly level to moderately
sloping, calcareous fine sandy loams. These soils are—

Rerthoud-Potter complex.

These soils occupy only a small acreage. They occur
mostly along Sulphur Draw and are used for range.
They are highly susceptible to water erosion. Mechanical
measures for range improvement are not feasible. Con-
trol of grazing is the best way to keep a good stand of
grass. (Berthoud soils are in the Mixed Plains range
site; Potter soils ave in the Shallow Land range site.)

CAPABILITY UNIT VIw-1 (NONIRRIGATED)

This unit consists of deep, dark-gray, level, very poorly
drained, very slowly permeable clay soils in playas.
These soils are—

Randall soils.

These soils oceur in playa beds throughout the county.
Flooding by runoff from surrounding areas makes farm-
ing hazardous. Some areas can be farmed during long
dry spells, or if runofl is controlled. The areas that can
be farmed can be managed in the same way as the soil in
capability unit TVw-1.

CAPABILITY UNIT VIle-1 (NONIRRIGATED)

This mnit consists of deep, light-brown, undulating and
duned fine sands. A few aveas ave very shallow. These
soils are —

Brownfield-Tivoli fine sands.
Tivoli fine sand.
Tivoli-Potter complex.

These soils occur in the southern and western parvts of
the county. They are not suited to cultivation, because
of the very severe hazard of wind erosion, but they are
well suited to range if properly managed. They produce
tall native grass and use the available moisture efliciently.

Mechanical measures for range improvement are not
feasible. The best way to maintain a good stand of
grass is through control of grazing. Shrubs that have
mvaded overgrazed arveas can be controlled by spraying
with herbicides.

(Brownfield and Tivoli soils arve in the Deep Sand
range site; Potter soils are in the Shallow Land range
site; but the Tivoli-Potter complex has a Sandy Land
range site aspect.)

CAPABILITY UNIT VIIs—1 (NONIRRIGATED)

This unit consists of very shallow, nearly level to gently
sloping soils. These soils are—

Kimbrough soils.

These inextensive soils occur in the northern part of the
county. They are less than 10 inches deep and conse-
quently ave unsuited to cultivation.

As range, these soils support a limited amount of vege-
tation and need carveful control of grazing. Pitting or
chiseling to catch extra water and thereby increase plant
growth 1s not practical on these very shallow soils. Over-
grazed areas may be infested with broom snakeweed.
This noxious plant can be controlled by spraying.
(Shallow Land range site.)

Irrigated soils

The soils suitable for irrigation have been placed in
capability classes, subclasses, and units as listed below.

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

Subclass ITe—Soils that have a slight to moderate
risk of erosion if they are not protected.

Unit ITe-1.—Deep and moderately deep, reddish-
brown to dark-brown, nearly level, well-
drained loams and clay loams.

Unit ITe-2.—Deep and moderately deep, reddish-
brown to grayish-brown, nearly level, well-
drained fine sandy loams.

Unit ITe-3.—Moderately deep, grayish-brown,
nearly level, calcareous loams.

Unit TTe—4.—Moderately deep, grayish-brown,
nearly level, calcareous fine sandy loams.

Class TIT.—Soils that have severe limitations that reduce
the choice of plants, or require special conservation prac-
tices, or both.

Subclass ITTe.—Soils susceptible to erosion if they
are not protected.

Unit ITTe-1.—Deep, reddish-brown, gently slop-
ing loams.
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Unit ITTe-2.—Deep and moderately deep, red-
dish-brown to dark-brown, gently sloping fine
sandy loams.

Unit ITITe-3.~—~Modevately deep, gently sloping,
grayish-brown, calcareous loams.

Unit ITle—4.—Modervately deep, gently sloping,
_grayish-brown, calcareous fine sandy loams.

Unit ITIe-5.—Deep, brown, nearly level to gently
undulating, well-drained loamy fine sands.

Unit I1Te-6.—Deep, light-brown, gently undulat-
ing fine sands.

Unit ITTe-7.—Shallow, reddish-brown to gray-
ish-brown, nearly level to gently sloping loams
and fine sandy loams. '

Subclass TTTes—Soils that are susceptible to erosion
and have a high content of lime that limits their
use. :

Unit TITes-1.—Nearly level to gently sloping,
high-lime soils.

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

Subclass TVe—Soils susceptible to very severe ero-
sion if they are not protected.

Unit. TVe-1.—Deep, veddish-brown, moderately
sloping fine sandy loams.

Unit IVe-2.—Moderately sloping, high-lime soils.

Unit IVe-3.—Deep and moderately deep, light-
brown to brown, nearly level to undulating fine
sands and loamy fine sands,

Subclass ITVw.—Soils that have very severe limifa-
tions because of excess water.

Unit  IVw-1.—Deep, ‘dark-colored,

poorly
drained fine sandy loams in playas.

CAPARBILITY UNIT He-1 (IRRIGATED)
This wnit consists of deep and moderately deep, reddish-

brown to dark-brown, nearly level soils that ave slowly to
moderately permeable. These soils are—

Amarillo loam, 0 to 1 percent slopes.

Taubbock clay loam.

Stegallloam, 0 to 1 percent slopes.

Zita loam, 0 to 1 percent slopes.

These soils are located in the northern pavt of the
county. . They are well snited to enltivation and ave pro-
duetive of all cvops adapted to the avea. ‘

Cotton is the main cash crop. Grain sorghum is also
grown as a cash crop. Sorghum leaves large amounts of
crop residnes which, if kept on the surface and properly
managed, help to confrol wind evosion. Vetch, sweet-
clover, cowpeas, and alfalfa ave legumes that can be used
to improve the soils.

These soils have a high capacity to hold water and plant
nutrients. They ave slightly susceptible to wind erosion.
They need management that will (1) maintain or increase
the content of organic matter, and (2) either maintain
enough cover to control wind ervosion, or keep the surface
rough and cloddy so it will resist erosion.

A crop that leaves large amounts of vesidues or one
that improves the soils should be grown about 1 year in
every 3 years, If the cropping system does not include a
high-residue crop, a mulch of cotton burs or other residnes
may be applied. Commercial fertilizer is usually needed
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to help maintain productivity. The amount of fertilizer
to be applied is best determined by a soil test.

These soils lend themselves to either surface or sprin-
Kler irrigation. Which system to use depends on several
factors, including the lay of the land, the cost of leveling,
and the kind of crops to be grown. Tocal representatives
of the Soil Conservation Service will help in planning
systems for individual farms.

CAPABILITY UNIT Ile-2 (IRRIGATED)

This unit consists of deep and moderately deep, reddish-
brown to grayish-brown, nearly level, well-drained soils
that arve slowly to moderately permeable. These soils
are—

Amarillo fine sandy loam, 0 to 1 percent slopes.
Arvana fine sandy loam, 0 to 1 percent slopes.
Bippus and Spur soils.

Lubbock fine sandy loam.

Zita fine sandy loam, 0 to 1 percent slopes.

These soils are well suited to cultivation and are pro-
ductive of all crops adapted to the area.

Cotton is the main cash crop. Grain sorghum is also
grown as a cash crop. Sorghum leaves large amounts of
crop residues which, if kept on the surface and properly
managed, help to control wind erosion. Vetch, sweet-
clover, cowpeas, and alfalfa are legumes that can be used
to improve these soils.

These soils have a moderate to high capacity to hold
water and plant nutrients. They ave moderately sus-
ceptible to wind erosion. They need management that
will (1) maintain or increase the content of organic
matter; and (2) either maintain enough cover to control
wind erosion, or keep the surface rongh and cloddy so
it will vesist wind erosion.

A crop that leaves large amounts of vesidues or one
that improves the soils should be grown about 1 year in
every 3 years. If the cropping system does not include
a high-residue crop, a mulch of cotton burs or other vesi-
dues may be applied. Commercial fertilizers are nsually
needed to help maintain productivity. The amounts to be
applied are hest determined by a soil test.

These soils lend themselves to either surface or sprin-
kler irvigation. Which system to use depends on several
factors, mcluding the lay of the land, the cost of leveling,
and the kinds of crops to be grown. TLocal representatives
of the Soil Conservation Service will help in planning sys-
tems for individual farms.

A tillage pan may form in some of these soils. Deep
chiseling breaks up a pan but for only a year or two.
Growing deep-rooted legumes or perennial grasses in the
cropping system is more effective; this breaks up a pan
and prevents the formation of a new one.

CAPABILITY UNIT Ile-3 (IRRIGATED)

The one soil in this unit is moderately deep, nearly level,
grayish-brown, porous, friable, and calcareous. This
soil is—

Portales loam, 0 to 1 percent slopes.

This soil is located in the northern part of the county.
It is well suited to cultivation and is productive of all
crops adapted to the area.

Cotton is the main cash crop grown on this soil.  Grain
sorghum is also grown as a cash crop. Sorghum leaves
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large amounts of vesidues which, if kept on the surface
and properly managed, help to control wind erosion.
Vetch, sweetclover, cowpeas, and alfalfa are legumes that
can he used to improve the soil.

This soil has a moderately high capacity to hold water
and plant nutrients. 1t is moderately susceptible to wind
erosion. The surface layer contains lime; consequently,
it does not, form stable aggregates and blows readily. A
high-residue crop should be grown at least 2 years in 5.
If the cropping system does not include a high-residue
crop, a mulch of cotton burs or other vesidues may be
applied. Occasionally a cover crop may be grown to
control erosion. Commercial fertilizers are usually needed
to help maintain procductivity. The amounts to be ap-
plied are best determined by a soil test.

This soil lends itself to either surface or sprinkler
irrigation.

CAPABILITY UNIT Tfe—{ (IRRIGATED)

The one soil in this unit is moderately deep, nearly
level, grayish brown, porvous, friable and calcaveous.
This soil is—

Portales fine sandy loam, 0 to 1 percent slopes.

This soil is productive of the crops adapted to the area.
Cotton and grain sorghum are the main crops.

This soil has a moderate capacity to hold water and
plant nutrients. It is moderately susceptible to wind
erosion. The surface layer contains lime; consequently,
it does not, form stable aggregates and blows readily.

A high-residue crop should be grown every other year
to help keep the soil from blowing. A mulch of cotton
burs or other residues may be applied to take the place of
the high-vesidue crop. Sometimes a cover crop of small
grain or legumes may be planted to control erosion. A
soil-improving crop, such as vefch, sweetclover, cowpeas,
or alfalfa, is also beneficial. Commercial fertilizers are
usually needed to help maintain productivity. The
amounts to be applied are best determined by a soil test.

This soil lends 1tself to either surface or sprinkler irri-
gation. Usually pipelines are needed to deliver the water
to the field. Much water is lost in open ditches on this
permeable soil.

CAPABILITY UNIT Ille-1 (IRRIGATED)
The one soil in this wnit is deep, reddish brown, gently
sloping, well drained, and moderately permeable. This
soil is—
Amarillo loam, 1 to 2 percent slopes.

This soil is in the northern part of the county. If
properly managed, it is well suited to cultivation and is
productive of all crops adapted to the area.

Cotton is the main cash crop. Grain sorghum is also
grown as a cash crop. Sorghum leaves large amounts
of vesidues which, if kept on the surface and properly
managed, help to control wind and water evosion. Vetch,
sweetclover, cowpeas, and alfalfa ave legumes that can
be used to improve the soil.

This soil has a high capacity to hold water and plant
nutrients. It is moderately susceptible to water erosion
and slightly susceptible to wind erosion. It needs man-
agement that will (1) maintain or increase the content
of organic matter, (2) either maintain enough cover to
control wind evosion, or keep the surface rough and cloddy
so it will resist wind erosion; and (3) prevent runoff.

A high-residue crop ov a crop that improves the soil
should be grown every other year. If the cropping sys-
tem does not include a high-residue crop, a mulch of cot-
ton burs or other vesidues can be applied. Commercial
fertilizers are usnally needed to help maintain produc-
tivity. The amounts to be applied are best determined
by a soil test.

This soil lends itself to either surface or sprinkler ivri-
gation. Graded or level borders may be needed as a part
of a surface system.

CAPABILITY UNIT Tlle-2 (IRRIGATED)
This unit consists of deep and moderately deep, reddish-
brown to dark-brown, gently sloping, well-drained, mod-
erately permeable soils. These soils are—
Amarillo fine sandy loam, 1 to 3 percent slopes.
Arvana fine sandy loam, 1 to 3 percent slopes.
Zita fine sandy loam, 1 to 3 percent slopes.

These soils are well suited to cultivation if properly
managec and are productive of all crops adapted to the
aven.

Because of the slope, more acreage is used for grain
sorghum than for cotton. Carveful management of crop
resicues is necessary to help control wind and water ero-
sion. Vetch, sweetclover, cowpeas, and alfalfa are leg-
umes that can be used to improve the soils,

These soils have a moderate to high capacity to hold
water and plant nutrients. They ave moderately suscep-
tible to wind and water erosion. They need management,
that will (1) maintain or increase the content of organic
matter, (2) either maintain enough cover to control wind
erosion, o1 keep the surface rough and cloddy so it will
resist wind evosion, and (3) prevent runofl,

A crop that leaves large amounts of residues or one
that improves the soils should bhe grown once in 2 years.
If the cropping system does include a high-residue crop,
a mulch of cotton burs or other residues may be applied.
Commercial fertilizers ave usually needed to help main-
tain productivity. The amounts to be applied are best
determined by a soil test.

These soils are better suited to sprinkler irrigation than
to surface irvigation, though either system can be used.
Local representatives of the Soil Conservation Service can
help in planning systems for individual farms.

CAPABILITY UNIT Ille-3 (IRRIGATED)
The one soil in this unit is moderately deep, gently slop-
ing, grayish brown, porous, friable, and calcareous. This
soil is—
Portales loam, 1 to 3 percent slopes.

This soil is of minor extent, and is found in the northern
part of the county. It is productive of crops adapted to
the aven.

Cotton is the main cash crop. Grain sorghum is also
grown as a cash crop. Sorghum leaves large amounts of
crop resicdues which, if kept on the surface and properly
managed, help to control wind and water erosion. Vetch,
sweetclover, cowpeas, and alfalfa ave legunmes that can
be used to improve the soils.

This soil has a moderately high capacity to hold water
and plant nutrients. It is moderately susceptible to wind
and water erosion. The surface soil contains lime; con-
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sequently, it does not form stable aggregates and blows
readily.

A high-residue crop should be grown 8 years in 5.
Cotton burs may be used as a mulch in the place of the
high-residue crop. Commercial fertilizers arve usually
needed to help maintain productivity. The amounts to
be applied are best determined by a soil test.

This soil lends itself to either surface or sprinkler
nrigation,

CAPARBILITY UNIT Ilfe—t (TRRIGATED)

‘I'he one soil in this unit is modevately deep, gently
sloping, grayish brown, porous, friable, and calcareous.
This soil is—

Portales fine sandy loam, 1 to 8 percent slopes.

This soil has a moderate capacity to hold water and
plant nutrients. It is moderately susceptible to wind and
water erosion. The surface layer contains lime; con-
sequently, it does not form stable aggregates and blows
easily.

A high-residue crop should he grown, and the residues
should be kept on the surface and carefully managed so
they will help to control wind and water erosion. A
mulch of cotton burs or other vesidues may be applied if
high-residue crops ave nof grown. A soil-improving crop,
such as vetch, sweetclover, cowpeas, or alfalfa, is also
beneficial. Commercial fertilizers are usually needed to
help maintain productivity.

This soil is better suited to sprinkler irvigation than
to surface irrigation, but a surface system can bhe used.

CAPABILITY UNIT Ilfe-5 (IRRIGATED)

I'he one soil in this unit is deep, nearly level to gently
undulating, well drained, and moderately permeable.
This soil is— h

Amarillo loamy fine sand, 0 to 3 percent slopes.

This soil is most, extensive across the central part of
the county. It is moderately productive of most crops
adapted to the avea. Carvefnl management is needed io
control erosion and maintain fertility.

Cotton is the main cash crop. Grain sorghum is another
cash crop.  Sorghnm leaves large amounts of crop residues,
which, if kept on the surface and properly managed, help
to control wind erosion. ITegumes or perennial grasses
can be used to improve the soil.

T'his soil has a low to moderate capacity to hold water
and plant nutrients. Tt is highly susceptible to wind
evosion. 1t meeds management that will (1) maintain o
increase the content of organic matter, and (2) either
maintain enough cover to control wind ervosion or keep
the surface rough and cloddy so it will vesist wind erosion.

Plowing to a depth of 16 to 20 inches will increase the
clay content of the swface layer, and thus make it cloddy
and increase its resistance to wind erosion. A crop thaf
leaves large amounts of residues should be grown about
half the time.

Aveas that ave not deep plowed need a cover of growing
crops or crop residues. A high-rvesidue crop should be
grown 2 years in 3. If the cropping system does not in-
clude a high-residue crop, a muleh of cotton burs or other
residues may he applied. Commercial fertilizers arve
usunally needed to help maintain productivity. The
amounts to be applied arve best determined by a soil test.

Sprinkling is the only system of irvigation to which this
sancy soil issuited.

CAPABILITY UNIT IITe-6 (IRRIGATED)
The one soil in this unit is deep, gently undulating, well
drained, and moderately permeable. This soil is—
Rrownfield fine sand, thin surface.

'This soil is of minor extent and occurs in the south-
western part of the county. It is low to moderate in
productivity. Careful management is needed for confrol
of erosion and for maintenance of fertility.

Cotton is grown occasionally on this soil, but grain sor-
ghum is the main crop. Sorghum leaves large amounts of
residues which, if kept on the surface and properly man-
aged, help to control wind ervosion. Tegumes or peren-
nial grasses can be used to improve the soil.

T'his soil has a low to moderate capacity to hold water
and plant nutrients. It is highly susceptible to wind
erosion. Lt needs management that will (1) maintain or
increase the content of organic matter, and (2) either
maintain enough cover to control wind erosion, or keep
the suvface rough and cloddy so it will vesist wind erosion.

Where feasible, this soil should be deep plowed to in-
crease the clay content of the surface layer. A crop that
leaves large amounts of residues or one that improves
the soil is needed about 1 year in 2. Avreas not suitable
for deep plowing need a high-residue crop each year. A
mulch of cotton burs or other residues may be applied if
the crop grown does not leave enough vesidue to control
erosion. A mulch helps also to maintain productivity.
Commercial fertilizers ave usually needed to help maintain
productivity. The amounts to be applied are best de-
termined by a soil test,

Sprinkling is the only system of irvigation suitable for
this sandy soil.

CAPABILITY UNIT Ille-7 (IRRIGATED)

This unit consists of shallow, reddish-brown to grayish-
brown, nearly level to gently sloping, well-drained soils
that have slow to moderately rapid permeahility. These
soils are—

Arvana fine sandy loam, shallow, 0 to 1 percent slopes.
Mansker fine sandy loam, 0 to 1 percent slopes.

Mansker fine sandy loam, 1 to 3 percent slopes.

Mansker loam, 0 to 1 percent slopes.

Mangker loam, 1 to 3 percent slopes.

Stegall loam, shallow, 0 to 1 percent slopes.

These soils occur as small areas in most parts of the
county. They are low to moderate in productive capacity
and need careful management for the control of erosion
and maintenance of fevtility.

Cotton is grown occasionally on these soils, but grain
sorghum is the main crop. Sorghum leaves large amounts
of vesidues which, if kept on the surface and properly
managed, help to confrol wind and water erosion. ILeg-
umes or perennial grasses can he used to improve the
soils.

These soils have a low to moderate capacity to hold
water and plant nutrients. They arve moderately suscep-
tible to wind and water erosion. They need management
that will (1) maintain or increase the content of organic
matter, (2) either maintain enough cover to control wind
erosion or keep the suvface rough and cloddy so it will
resist, wind erosion, and (3) prevent runofl,
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A crop that leaves large amounts of residues or one
that improves the soils shonld be grown about 2 years m
8. If the cropping system does not include a high-residue
crop, a mulch of cotfon burs or other rvesidues may be
applied. Commercial fertilizers ave usually needed to
help maintain productivity. The amounts to be applied
are best determined by a soil test.

These soils lend themselves to either surface or sprinkler
irrigation. Because of the limited water-holding capac-
ity, they need small, frequent waterings.

CAPABILITY UNIT Illes-1 (IRRIGATED)
This unit consists of nearly level to gently sloping,

light-gray to grayish-brown, high-lime soils. These soils
are—

Arch fine sandy loam.

Arch loam.

Drake soils, 1 to 3 percent slopes.

These goils occur mainly in the northern part of the
county. They ave low to moderate in productive capac-
ity. They are best suited to legumes and perennial
grasses, ] )

Cotton is occasionally grown on these soils, but grain
sorghum is the main crop.

These soils have a low to moderate capacity to hold
water and plant nutrients. Some of the nutrients, espe-
cially iron, are not rveadily available to plants. Yellow
leaves on plants indicate the lack of ivon. The hazavds
of wind erosion and of water erosion are moderate. Man-
agement is needed that will (1) maintain or increase the
content of organic matter, (2) either maintain enough
cover to control wind erosion, or keep the surface rongh
and cloddy so it will resist wind evosion, and (3) pre-
vent, runoff.

A crop that leaves large amounts of residues or one
that improves the soils should be grown about 2 years in
8. If the cropping system does not include a high-residue
crop, a mulch of cotton burs or other residues may be
applied. Commercial fertilizers are usually needed to
help maintain productivity. The amounts to be applied
are best determined by a soil test.

These soils lend themselves to either surface or sprinkler
irrigation. Because of their limited water-holding capac-
ity, they need small, frequent waterings, for which a
sprinkler system is better.

CAPABILITY UNIT IVe-1 (IRRIGATED)

The one soil in this unit is deep, reddish brown, moder-
ately sloping, and moderately permeable. This soil is—

Amarillo fine sandy loam, 3 to § percent slopes.

This soil is of very minor extent. It occurs on the
slopes around the deeper playas. It is highly susceptible
to water erosion and moderately susceptible to wind ero-
sion. Tt is much better snited to perennial grass than
to cultivated crops.

Large amounts of residues ave needed for the control of
erosion. A high-residue crop should be grown each year.
Perennial grass, small grain, and grain sorghum arve suit-
able. A mulch of cotton burs may be needed to supple-
ment the residues. Commercial fertilizers are usually
needed to help maintain productivity. The amounts to be
applied ave best determined by a soil test,.

A sprinkler system is the best means of irrigating this
soil.
CAPABILITY UNIT IVe-2 (IRRIGATED)

This unit consists of one complex of moderately sloping,
light-gray, high-lime soils. This complex is—
Drake soils, 3 to 5 percent slopes.

These soils are limited in extent. They occur as small
areas in many parts of the county. They are low in pro-
ductive capacity. They ave better suited to perennial
grass than to cultivated crops.

These soils have a low capacity to hold water and plant
nutrients. Moreover, some nutrients, especially iron, are
not readily available to plants. Yellow leaves on the
plants show this lack of iron. The hazards of wind
erosion and water erosion are severe.

Large amounts of residues are needed for the control
of erosion. A high-residue crop is needed each year.
This crop should be drilled or seeded in closely spaced
rows. Perennial grass, small grain, and grain sorghum
are suitable. A muleh of cotton burs may he needed to
supplement the residues. Commercial fertilizers are
usually needed to help maintain productivity. The
amounts to be applied should be determined by a soil test.

Because of their limited water-holding capacity, these
soils need small, frequent waterings.  Consequently,
sprinklers are the best means of irvigation.

CAPABILITY UNIT IVe-3 (IRRIGATED)

This unit consists of light-hrown ov hrown, nearly level
to undulating fine sands and loamy fine sands. These
soils are—

Brownfield fine sand, thick surface.
Gomez and Portales soils.

These soils occur in the southern part of the county.
They are low in productive capacity. They are much
better suited to perennial grass than to cultivated crops.
Tt is not practical to attempt to increase the clay content
of the thick sandy surface layer by deep plowing.

These soils have a low capacity to hold water and plant
nutrients. They arve very susceptible to wind erosion.

A cover of growing crops or of crop residues is the
best means of controlling erosion. Only high-vesidue
crops, such as perennial grass, small grain, and grain
sorghum, are suitable. Alfalfa may also be grown. A
mulch of cotton burs may be needed to supplement crop
residues. Commercial fertilizers are needed to help main-
tain productivity. The amounts to be applied are best
determined by a soil test. .

A sprinkler system is the only suitable means of irri-
gating these sandy soils. Only a small acreage is
wrigated.

CAPABILITY UNIT IVw-1 (IRRIGATED)

‘The one soil in this unit is deep, dark brown to very
dark gray, level, poorly drained, and very slowly perme-
able. 'Thissoilis— '

Randall fine sandy loam, thick surface variant,

This soil is minor in extent. It oceurs in small playas
throughout the county. Although runoff from *]iigher
areas collects on it, this soil is seldom completely covered
by water, and even after a heavy rain the surface nor-
mally is dry within a week. Cultivation is practical ex-
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cept in years of unusually high rainfall. Grain sorghum
is the main crop. Generally, yields are high.

This soil has a high capacity to hold water and plant
nutrients. Tt can be irvigated and cultivated along with
the adjoining soils if runoft from swrrounding slopes is
controlled.

In arveas that ave flooded frequently, small grain can
bo grown for grazing, but it may have to be replanted
after each flooding. )

Estimated Yields

Table 2 shows estimated average yields per acre of the
principal crops, on irrigated and nonirrigated soils,
under two levels of management.

The figures in columns A ave estimates of yields to be
expected under the following practices.

For nonivrigated soils—
1. Tillage alone is depended on for the control of
wind erosion,
2, No particular effort is made to conserve water.
3. No soil-building crops are included in the
cropping system.

For irrvigated soils—
1. Noelfort ismade to save rainfall.
2. Crop residues arve turned under.
3. Trrigation is ervatic and is not planned to meet
the needs of crops.
4. Fertilizer either 1is
haphazardly.
The figures in columns B are estimates of yields to be
expected under improved management that includes the
following practices.

not used or is used

TFor nonirrigated soils—

1. Rainfall is saved.

2. Crop residues are used to help control wind
erosion.

3. Fertility is improved, and high-residue crops are
included in the cropping system.

TFor irrigated soils—

1. A conservation irrigation system is used to save
all rainfall and to supply water according to
crop needs.

2. Fertilizer is used in amounts determined by soil

analysis and crop needs.

3. Crop rvesidues are used to help control wind
erosIoN.

4. Fertility is improved, and high-residue crops are
included in the cropping system.

5. Improved methods of farming ave used, and
improved varieties of crops are planted.

Nearly all farmers in Cochrvan County use improved
methods of controlling insects, weeds, and plant diseases.

Range Management*

Approximately half of the acreage of Cochran County
is vangeland. Some 90 percent of the ranching units are
cow-calf enterprises. The rest run stocker-steers. Be-

* By Jow B. Norurs, range conservationist, Soil Conservation
Service, Lubbock, Tex.

tween 5,000 and 8,000 cattle are “fed out” annually in
feedlots. Tocally produced feed is used. Native grass
pasture is sometimes supplemented with irrigated pasture.
Grass grown in irrigated pastures can be used for produc-
tion of seed as well as to provide supplemental forage for
livestock (fig.17).

Range sites and condition classes

Soils differ in their capacity to produce grass and other
plants for grazing. The soils that will produce about
the same kind and amount of forage if the range is in
similar condition make up what is called a range site.

Range sites arve kinds of rangeland that differ from
each other in their capacity to produce vegetation. All
the soils in any one range site produce about the same kind
of climax vegetation. Climax vegetation is the stabilized
plant community on a particular site; it reproduces itself
and does not change so long as the environment does not
change. Throughout most of the plains and the prairies,
the climax vegetation consists of the plants that were
growing theve when the region was first settled. Gen-
erally, the climax vegetation is the most productive com-
bination of forage plants that will grow on a range site.

Decreasers are species in the climax vegetation that
tend to decrease in relative amount under close grazing.
They generally arve the tallest and most productive of the
perennial grasses and forbs and are the most palatable to
livestock.

Inecreasers arve species in the climax vegetation that in-
crease In relative amount as the more desirable plants
ave reduced by close grazing. They are commonly shorter
than the decreasers, and some are less palatable to live-
stock.

Inwaders are plants that cannot withstand the com-
petition for moisture, nutrients, and light in the climax
vegetation. Ilence, they come in and grow along with
the increasers after the decreasers have been reduced by
grazing. Many ave annual weeds. Some are shrubs that
have some grazing value, but others have little value for
grazing.

Grass, like all other plants, manufactuves its food in
its leaves and stems.  If the leaves and stems are destroyed
by continuous heavy grazing, the grasses do mot have
food for growth and maintenance. As the most palatable
and nutevitious grasses arve reduced under heavy grazing,
the composition of the vegetation on a range site changes,
and the condition of the range declines as the decreasers
are veplaced by increasers and invaders.

Four classes of range condition ave used to indicate the
degree to which the climax vegetation has been changed
by grazing or other use.

A range is in ewoellent condition if more than 75 percent
of the present vegetation consists of climax plants. It
is in good condition if the percentage is between 51 and
5, i fair condition if the percentage is between 26 and
50, and in poor condition if the percentage is less than 25.

Potential forage production depends on the range site.
Current procuction depends on range condition and mois-
fure supply. A major prohleni in managing range so as
to keep it in good or excellent condition is recognizing im-
portant changes in the vegetation. These changes take .
place gradunally and can be misunderstood or overlooked.
Growth .encouraged by a heavy rainfall may lead to the
conclusion that the range is in good condition, when
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TABLE 2,--ESTIMATED AVERAGE ACRE YIELDS, ON NONIRRIGATED AND IRRIGATED SOILS, UNDER TWO LEVELS OF MANAGEMENT

Capability unit Nonirrigated soils Irrigated soils
Soil Non- Irrigated Cotton Grain Cotton Grain
irrigated (lint) sorghum (lint) sorghum
A B A B A B A B
Lb. | Lb. | Lb. | Lb. |Lb. |Lb. | Lb. | Lb.
Amarillo fine sandy loam, 0 to 1

percent slopes=-=-=---=-=-=-c---- IIIe-1 IIe-2 145 | 175 800 | 1,200 | 650 | 850 | 4,000 | 7,000
Amarillo fine sandy loam, 1 to 3

percent slopes--==--=-=-=-----=----- IITle-1 I1Ie-2 120 | 140 600 (1,000 | 550 [ 750 | 3,000 | 5,000
Amarillo fine sandy loam, 3 to 5

percent slopeg--==----==-=-=-c=n=-- IVe-1 IVe-1 85 (1/) | 300 500 | 350 | (1/){ 1,500 | 3,200
Amarillo loam, O to 1 percent

slopes==-~-~-s-m-mmocommomoooeo o ITIce-1 ITe-1 140 | 170 800 {1,100 | 650 | 850 | 4,000 | 7,000
Amarillo loam, 1 to 2 percent )

slopes==-=-====-re-m-moc-oaoo-o- ITIe-2 ITIle-1 120 | 140 600 800 | 550 | 750 | 3,000 | 5,000
Amarillo loamy fine sand, 0 to 3

percent slopes-----===m=-=------- IVe-2 IIle-5 125 155 700 900 | 525 700 | 3,000 | 5,000
Arch fine sandy loam=------=-v-==-- IVes-1 IIles-1 85 | (1/) | 450 560 | 400 | 500 | 1,900 | 2,400
Arch loame~-----==c=cmmwo-oocooooo- IVes-1 IITes-1 85 (1/) | 450 560 | 400 | 500 [ 1,900 [ 2,400
Arvana fine sandy loam, 0 to 1

percent slopes-=----=----------- IlIe-1 IIe-2 135 | 160 775 | 1,050 | 575 | 750 | 3,500 | 6,000
Arvana fine sandy loam, 1 to 3

percent slopeg---~==-=rm=--=----- IIle-1 ITle-2 115 135 580 950 | 500 | 650 | 2,800 | 4,500
Arvana fine sandy loam, shallow,

0 to 1 percent slopes-------=-~-- IVe-4 IITle-7 75 115 475 580 370 | 475 2,300 2,700
Berthoud-Potter complex----------- VIe-3 ¢7p) an) an { an| an | anh | an| an (1)
Bippus and Spur soils------------- IIIe-1 IIe-2 145 175 900 |1,200 | 650 | 850 | 4,000 | 7,000
Brownfield fine sand, thick

surface=---=-==-ccc---cccccnoman VIe-2 IVe-3 80 n 300 (1/) | 350 (/)| 1,800 | 3,500
Brownfield fine sand, thin

surface=-v-----c--m-oomoomooooo- IVe-3 I1Ie-6 105 135 600 800 | 450 | 600 | 2,800 | 4,500
Brownfield soils, severely

eroded=---===-==--=mcoasomomaao- VIe-2 2/) anl an | an| antantan| an | an
Brownfield-Tivoli fine sands------ VIle-1 2/ AN WH | @n| anian|an| an (1)
Drake soils, 1 to 3 percent

slope§==-====-m-==c-c-c--o------ IVes-1 IITes-1 65 (1/) | 400 500 | 375 | 475 1,800 2,300
Drake soils, 3 to 5 percent

slope§=-=====c=-m-mcmcmccocooeno- Vie-1 IVe-2 50 /) 350 (1/) | 300 n 900 | 1,200
Drake soils, 5 to 8 percent

Slopes=--=n=====m=-m=mzmmsoame VIe-1 2/ anl an | an| anlanjan| an | an
Gomez and Portales soils-------=-- IVe-2 IVe-3 95 n 525 (1/) | 400 (1/) | 1,600 | 3,300
Kimbrough soils===--=======--=zco- VIIs-1 2/) anl an l anl anljan|an| an | an
Lubbock clay loam--=====v-wecomn-= ITIce-1 Ile-1 140 165 800 |1,100 | 650 | 850 | 4,000 | 7,000
Lubbock fine sandy loam----=----«-- IIlle-1 Ile-2 145 175 800 ;1,200 650 | 850 | 4,000 7,000
Mansker fine sandy loam, 0 to 1

percent slopes---==-~-=--c------ IVe-4 IIIe-7 75 125 525 630 | 425 | 550 | 2,400 | 3,000
Mansker fine sandy loam, 1l to 3

percent slopes-=-=-=-=--=---------- IVe-4 I1Tle-7 65 120 515 610 1400 | 500 | 2,350 | 2,900
Mansker loam, 0 to 1 percent

slopes=-=-=-===---==------c-=------- IVe-4 ITlle-7 80 a7 500 600 425 550 2,400 3,000
Mansker loam, 1 to 3 percent

slopeg-~~=======-----c----oo-o-- IVe-4 ITIe-7 70 ann 500 600 | 400 ;500 | 2,350 2,900
Portales fine sandy loam, 0 to 1

percent slopes--=-=---=-==--------- 1ITe-3 Ile-4 130 | 160 750 |1,050 | 550 725 3,500 | 5,900
Portales fine sandy loam, 1 to 3 )

percent slopes----==========z=== IITe-3 TITe-4 110 | 130 | 575 925 [500 | 625 | 2,600 | 4,100
Portales loam, 0 to 1 percent ’

slopeg===--=====-=mcceo-cmooooo- IIIce-2 ITe-3 135 160 700 900 (560 | 780 | 3,500 | 6,000

See footnote at end of table.
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TABLE 2,--ESTIMATED AVERAGE ACRE YIELDS, ON NONIRRIGATED AND IRRIGATED SOILS, UNDER
TWO LEVELS OF MANAGEMENT--Continued

Capability unit Nonirrigated soils Irrigated soils
Non- Cotton Grain Cotton Grain
Soil irrigated Trrigated (lint) sorghum (lint) sorghum
A B A B A B A B
b |b. | Lb. | Lb. |Lb. |Ib. | Lb. | Ib.

Portales loam, 1 to 3 percent

slopes=--=-=-=cmcmmcmccooaeo oo I1Ie-4 I1Ie-3 115 135 550 750 | 500 | 625 | 2,700 | 4,200
Randall fine sandy loam, thick

surface variant---~------------- IVw-1 IVw-1 145 /) 900 |1,300 | 600 (/) | 4,000 | 7,000
Randall §0il§m---==s=scmmmmaomnoas VIu-1 2/) an|an| an| anlan|an| an | an
Stegall loam, 0 to 1 percent

slopeg-==m=ccmmmmmc e o IlIce-1 Ile-1 140 160 800 |[1,000 575 800 3,700 6,000
Stegall ‘loam, shallow, O to 1

percent slopes--==~-=-=c--=~e----- IVe-4 IITe-7 75 115 475 580 | 370 | 475 2,300 | 2,700
Tivoli fine sand-----------~------ Vile-1 2/ Yy | an (/) Qan |y anyyan (/) (1/)
Tivoli-Potter complex------=~------ Vile-1 2/) A an | Ahy o anjanyan | an n
Zita fine sandy loam, 0 to 1

percent slopes----==-=-=----~------ IIlle-1 Ile-2 145 175 800 (1,200 650 | 850 | 4,000 7,000
Zita fine sandy loam, 1 to 3

percent slopes=--=-=-===-~--c--- I1le-1 ITTe-2 120 | 140 600 1,000 | 550 | 750 | 3,000 | 5,000
Zita loam, 0 to 1 percent slopes-- IIlce-1 Ile-1 140 170 800 |1,100 650 | 850 | 4,000 7,000

1/ 2/

Crop not commonly grown on this soil.

actually the cover is weedy and the long-time trend is
towurd lower production.  On the other hand, rangeland
that, hag been closely grazed for rvelatively short periods,
under the supervision of a carvefnl manager, may have a
degraded appeavance that tempovarily conceals its quality
and its ability to recover.

Normally, in any given avea of range, several vange sites
are represented, but one will be preferrved for grazing.
L this preferrved site is properly managed, the entire range
will improve.

Weeping lovegrass in

Figure 17 —Irrigated grass grown for seed.
foreground, and sand bluestem in background.

Soil not suitable for irrigation.

The basic principles of management for maintaining
and improving rangeland include (1) selection of the
kind of livestock to which the range 1s best suited, (2)
limitation of grazing to protect the plant cover, (3) sea-
sonal adjustment to make best use of seasonally palat-
able plants and to prevent overuse of any part of the
range, and (4) even distribution of stock over the range,
to ensure uniform use. Supplemental measures, includ-
ing deferved grazing, control of brush, control of water,
and seeding, may he needed in some places to restore seri-
ously deteriotated areas to good condition.

Descriptions of range sites

In Cochran County, there arve seven distinet, range sites.
The most extensive are the Sandy Land, Deep Sand, and
Mixed Land sites. Those of lesser extent are the Shallow
Land, Mixed Plains, Deep Hardland, and THigh Lime
sites. Randall soils and Randall fine sandy loam, thick
surface variant, have no range site classification. They
are considered part of whatever site the surrounding soils
are included in.

SANDY LAND SITE

Undulating slopes, hummocks, and subdued dunes char-
acterize this site. There are nmo long, distinet slopes.
The drainage patiern is poorly defined or nonexistent.
The soils are highly susceptible to wind erosion unless a
good ground cover is maintained. The soils in ithis site
are—

Amarillo loamy fine sand, 0 to 3 percent slopes.
Brownfield fine sand, thin surface.
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Gomez and Portales soils.
Tivoli-Potter complex.

The Tivoli-Potter complex has approximately the chau-
acteristics of the Sandy Land site, although the Tivoli
soils that are mapped separately are in the Deep Sand
site and the Potter soils that ave included in other map-
ping units are in the Shallow Land site. The Potter
soils in the Tivoli-Potter complex, and also the Mansker
and Berthoud soils mapped as part of this complex, are
covered with a deposit of sand and consequently ave deeper
and more productive than the normal soils of those seres.

The climax vegetation on this site includes a variety of
grasses. Indiangrass, switchgrass, and bluestem, little
bluestem, sand lovegrass, side-oats grama, New Mexico
feathergrass, and needle-and-thread arve decreasers. The
increasers are giant dropseed, sand dropseed, blue grama,
hairy grama, silver bluestem, perennial three-awn, hooded
windmillgrass, sand paspalum, and fall witchgrass. The
more common invaders are gummy lovegrass, tumblegrass,
red lovegrass, tumble lovegrass, tumble windmillgrass,
fringed signalgrass, yucca, sand sagebrush, skunkbugh,
shin oak, groundsel, queensdelight, western ragweed, and
numerous annnals, :

Shin oak has spread rapidly from the original motts,
or clumps, in the climax vegetation. Sand sagebrush and
skunkbush spread fairly rapidly if the range is heavily
grazed. All three can be controlled eastly hy aevial appli-
cation of chemicals.

Because the tall grasses that dominate on this site de-
cline in nutritive value and in palatability in winter, this
site is best suited to spring and summer use.

Preliminary data indicate that the yield of herbage
varies from 3,400 pounds per acre in favorable years to
2,500 pounds per acre in less favorable years.

DEEP SAND SITE

Rolling to hilly slopes and bands of dunes characterize
this site. The drainage pattern is poorly defined or non-
existent. The soils take in water rapidly. They are
highly susceptible to wind erosion. Blowouts form
guickly where the vegetation is sparse. The soils in this
site are—

Brownfield fine sand, thick surface.
RBrownfield soils, severely eroded.
Rrownfield-Tivoli fine sands.
Tivoli fine sand.

Indiangrass, sand bluestem, switchgrass, sand lovegrass,
big sandreed, New Mexico feathergrass, side-oats grama,
and little bluestem are the principal decreasers m the
climax vegetation in this site. Important increasers are
hairy grama, blue grama, silver bluestem, hooded wind-
millgrass, and perennial three-awn. Invaders include
gummy lovegrass, tumble lovegrass, tumblegrass, red love-
grass, tumble windmillgrass, fringed signalgrass, yucca,
sand sagebrush, skunkbush, groundsel, western ragweed,
and numerous annuals.

Shin oak, which occurs in small motts, or clumps, in the
climax vegetation, spreads rapidly as the grass cover dis-
appears under heavy grazing. Shin oak can be controlled
by spraying.

Because the tall grasses that dominate on this site de-
cline in nutritive value and in palatability in winter, this
site is best suited to spring and summer use. Preliminary
data indicate that the yield of herbage varvies from 3,000

pounds per acre in favorable years to 2,200 pounds in un-
favorable years.
MIXED LAND SITE

Level to gently sloping plains interspersed with playas
malke up this site. The slope range is 0 to 5 percent; the
gradient is normally less than 8 percent, and the slope
1s toward playas or shallow draws. The soils in this site
are—

Amazrillo fine sandy loam, 0 to 1 percent slopes.

Amarillo fine sandy loam, 1 to 3 percent slopes.

Amarillo fine sandy loam, 8 to b percent slopes.

Arvana fine sandy loam, 0 to 1 percent slopes.

Arvana fine sandy loam, 1 to 3 percent slopes.

Arvana fine sandy loam, shallow, 0 to 1 pervcent slopes.
Lubbock fine sandy loam.

Zita fine sandy loam, 0 to 1 percent slopes.

Zita fine sandy loam, 1 to 8 percent slopes.

Bippus soils, mapped only with Spur soils, belong in
this site, also.

Mid grasses dominate in the climax vegetation on this
site. Blue grama, side-oats grama, Arizona cottontop,
and plains bristlegrass are the principal decreasers. The
Increasers are bu?hlogmss, hooded windmillgrass, sand
dropseed, and silver bluestem. Common invaders are
hairy tridens, broom snakeweed, eatclaw, mesquite, and
many annuals.

Heavy grazing has changed the orviginal mixture of
grasses in many places. Buflalograss is now dominant on
a large part of this site. Iinough of the better grasses
remains to form an adequate source of seed. Under good
management, these better grasses spread and the condition
of the site improves.

If kept, in good condition, this site can be used at any
season of the year. Preliminary data indicate thaf the
yield of herbage varvies from 3,000 pounds per acre in
favorable years to 2,100 pounds per acre in less favorable
years.

DEEP HARDLAND SITE
Level to gently sloping plains interspersed with playas
make up thissite. The soils in thissite ave— '
Amarillo Toam, 0 to 1 percent slopes.
Amarillo loam, 1 to 2 percent slopes.
Lubbock clay loam.
Stegall Toam, 0 to 1 percent slopes.
Stegall loam, shallow, 0 to 1 percent slopes.
Zita loam, 0 to 1 percent slopes.

Most of these soils have high fertility and a high water-
holding capacity but absorh water slowly. Only short
grasses can exist on the small water supply. Consequently,
blue grama is the dominant decreaser on this range site.
Mid grasses, such as side-oats grama, vine-mesquite, and
western wheatgrass, grow in aveas that receive extra water
from rumoff. Buffalograss is the main increaser. Sand
muthly, mesquite, and annual weeds are common invaders.

Pitting or chiseling is often used to stimulate the growth
of grass in overused stands. Sometimes the survival of
the grass depends on the supplemental water held in the
playa basins. Maintaining a healthy stand of grass at
all times is the best method of improving the condition
of the range (fig. 18). Improvement is indicated by an
increase in blue grama and a decrease in weeds.

If kept in excellent or good condition, this site can be
used. at any season of the year. Preliminary data indicate
that the yield of herbage on this site varies from 2,800
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d ts of deferred graz-
Predominant grass is blue grama.

Figure 18.-—Fence-line contrast, showing resul
ing in pasture at left.

pounds per acre in favorable years to 1,700 pounds per
acre in unfavorable years.

HIGH LIME SITE

This site consists of flats or large sloping dunes on the
east, side of playas. The soils contain large amounts of
free lime. Unless protected by vegetation, they ave highly
susceptible to wind erosion and, in the sloping areas, to
water erosion. Thesoilsin thissite are—

Arch fine sandy loam.
Arch loam.
Drake soils, 1 to 8 percent slopes.
Drake soilg, 3 to 5 percent slopes.
Drake soils, 5 to 8 percent slopes.
ecreasers in the climax vegetation on this site include

Decreas the clim oetatio tl £ Tud
blue grama, vine-mesquite, and side-oats grama. Increas-
ers include buffalograss, biack grama, and alkali sacaton.
Invaders are inland saltgrass, sand muhly, mesquite, and
many annuals,

In some parts of this site, the lime content of the
soils is so high that nothing grows except such grasses
as alkall sacaton and inland saltgrass. Such areas should
be managed to increase the production of alkali sacaton.

If kept in excellent or good condition, this site can bhe
used at any season of the year. Preliminary data indicate
that the yield of herbage varies from 2,900 pounds per
acre in favorable years to 1,700 pounds in less favorable
years.

MIXED PLAINS SITE

This site consists of flat to gently sloping plains, mostly
next to draws or natural depressions. The soils are highly
calcarveous, crumbly, and permeable. They are highly
susceptible to erosion when the vegetative cover is sparse.
The soils in this site ave—

Mansker loam, 0 to 1 percent slopes.
Mansker loam, 1 to 8 percent slopes.
Mansker fine sandy loam, 0 to 1 percent slopes.
Mansker fine sandy loam, 1 to 3 percent slopes.
IPortales fine sandy loam, 0'to 1 percent slopes.
Portales fine sandy loam, 1 to 3 percent slopes.
Portales loam, 0 to 1 percent slopes.
Portales loam, 1 to 3 percent slopes.

Spur soils, though mapped only with Bippus soils, have
characteristics that appropriately place them in this range

684—693—G4——d

site. Berthoud soils, mapped only in a complex with Potter
soils, also helong in this site.

This site is productive, but under continued heavy graz-
Ing the plant community degenerates to buffalograss. The
site responds favorably to good range management if
enough of the better grasses is left to form seed.

Preliminary data mdicate that the yield of herbage
varies from 3,200 pounds per acre in favorable years to
2,400 pounds in less favorable years. If kept in excellent
or good condition, this site can be used at any season
of the year.

SHALLOW LAND SITE

Nearly level to steep slopes, mostly on the vrims of basins
or draws or above escarpments, chavacterize this site. The
soils are very shallow but ave able to use moisture effec-
tively. Gravel and small rocks are embedded in the sur-
face and scattered through the soils. The soils in this
site are—

Kimbrough soils.

Potter soils mapped with Berthoud soils belong in this
site. Also, some areas of Potter soils mapped as part of
the Tivoli-Potter complex have some characteristics that
would place them in thissite.

Although the soils are very shallow, this site supports
a good variety of grasses. It cannot, however, withstand
continued heavy use. Side-oats grama, blue grama, and
little bluestem are the principal decreasers in the chimax
vegetation. Because of variations in topography, some
areas have more moisture than others. In the places that
have more moisture, the decreasers include sand bluestem,
switchgrass, Canada wildrye, and New Mexico feather-
grass. Increasers include buffalograss, black grama, hairy
grama, sand dropseed, and pevennial three-awn. Invad-
ers are hairy tridens, red grama, sand muhly, broom snake-
weed, mesquite, and annuals. Broom snakeweed readily
invades areas that are bave of vegetation. This noxious
plant must be contvolled by spraying before grass can
hecome reestablished.

If kept in good or excellent condition, this site can be
used at any season of the year. Preliminary data indicate
that the yield of herbage varies from 2,600 pounds per acre
in favorable years to 1,800 pounds per acre in less favor-
able years,

Engineering Applications ?

The information in this section will be helpful in plan-
ning and making estimates for various engineering con-
struction jobs. It will not eliminate, however, the need
for on-site sampling and testing for design and construc-
tion of specific engineering works.

Information in this report can be used to—

1. Make soil and land use studies that will aid in the
selection and development of industrial, business,
residential, and recreational sites.

2. Make preliminary estimates of the soil properties
that are significant in the planning of agricultural
structures, such as terraces, waterways, irrigation
systems, and other soil and water conservation
structures.

*This section by Y. I McAdams, area engineer, Soil Conserva-
tion Serviee, Lubbock, Tex.
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. Make preliminary evaluations of soil and ground
conditions that will aid in the selection of hm 1WAY,
airport, and pipeline locations.

4. Locate probable sources of topsoil and of gravel
and other construction material for use in struc—
tures.

. Correlate performance of engineering structures
with soil mapping units, and “thus deve]op infor-
mation that will be useful in designing and main-
taining the structures.

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

. Supplement information obtained from other pub-
Tlished maps and veports and aerial photographs to
make maps and reports that can be used readily
by engineers.

8. Deve]op other preliminary estimates for construc-

tion purposes in the par ticunlar avea.

(14

=T

Some of the terms that are used by soil scientists but
that may be unfamiliar to engineers are defined in the
Glossary.

Engineering classificalion systems

Most highway engineers classify soil materials accord-
ing to the syglom ‘]])])10\’6(] by the American Association
of State Highway Officials (7). TIn this system soil ma-
tevials ave classified in seven principal groups. The
groups range from A-~1, in which ave gravelly soils of
high bear ing capacity, to A=7, which consists of clay soils
havi ng low strength when wet.

Some engineers prefer to use the Unified soil classifica-
tion system (7). In this system, soil material is divided
into 15 classes, 8 classes for coarse-grained material (GW,
GP, GM, GC SW, SP, SM, SC) 6 for fine-grained
maferml ("\’TL, CL, OL M, G, OIT), and 1 for hlnh]y
organic material (Pt). Mechanical analysis is used to
determine the GW, GP, SW, and SP classes of material;
mechanical qna]ysvs and tests for Tiquid limit and phs-
ticity index are used to identify GM, GC, SM, SC, and
fine-grained soils. The soils of this count 'y are in the
SP, S\T SC, M1, CL, and CH classes.

Engineering properties of the soils

Brief descriptions of the soils in Cochran County and
estimates of properties that arve significant in engineering
are given in table 3. Two soil (‘omp]e\es Brownfield:
Tivoli fine sands (Bv), and Tivoli-Potter complex (Tx)
are not, listed in table 8. The properties of the Brownfield-
Tivoli complex can be learned by referring to entries in
table 8 for Brownfield fine sand, thick sur f(l(*e, and Tivoli
fine sand. The description on page 19 is the best source of
information about the Tivoli-Potter complex, which is an
intricate mixture of several kinds of soils.

The Unified and AASHO classifications given in table 3
are based on data from field tests and on the soil survey
reports for Dawson, Hansford, Lamb, Lynn, and Terry
Counties.

Permeability, as shown in ta ble 3 3, was estimated for the
soil material as it occurs without CO]ﬂ])‘lCilOﬂ

The available water capacity, in inches per inch of
depth, is an estimate of the amount of capillary water in
a soil that is wet to field capacity. When the so1l material
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lS air dry, this amount of water will wet it to a depth of
1 inch without deeper percolation.

The shrink-swell potential indicates the volume change
of the soil material that can be expected with changes in
moisture content. In general, soils classified as CIT and
A-T have a high sh Tink-swell potential. Sands and
gravels having small amounts of slightly plastic fines, as
well as most ofher nonplastic to shghtly plastic soil ma-
terials, have a low shrink-swell potential.

Additional information for the engineering section was
based on experience of personnel of the Texas State i oh-
way Department, and of local vepresentatives of the Soil
Conservation Service.

Engineering interpretations of soil properties

The evaluation of the soils for engineering use is given
in table 4. Specific features in the “soil ploﬁ]o that may
affect engineering work arve pointed out. These features
ave estimated from actual fest data available and from
field experience in the performance of the soils, '

The rating of a soil for road subgrade is hased on the
estimated classification of the soil materials. In flat ter-
rain, the rating applies to the soil materials in the A and
BB horizons, and in steeper terrain (slopes of 6 percent or
steeper) it applies primarily to the soil materials in the
C horizon. Soils that have a plastic clay layer, such as
Lubbock clay loam and Randall clay, have impeded inter-
nal drainage and have low stabilify when wet; hence, they
are rated poor. Coarser textured and better graded soils
are rated fair.

The suitability of a soil for voad fill depends largely
on ifs textnre and its natural water content. Plastic soils
with a high natural water content, such as Lubbock clay
loam and Randall clay, arve difficult to handle, to compact,
and to dry to the desired water content; hence they ave
rated poor. Very sandy soils ave difficult to place and to
compact because they do not contain enough hinding ma-
terials. These are rated poor to fair,

The vertical alinement, or placement of the roadway,
is affected by the soil material and by drainage. Cuts
made in dune sands, such as Tivoli fine sand, expose highly
erodible material to the action of wind and water. Cut
slopes in soils that have highly plastic clay layers, such as
Lubbock c¢lay loam and Randall clay, should be nearly
flat because such soils arve susceptible to sloughing and
sliding. The presence of a vocklike caliche layer, as in
Arvana soils, Kimbrough soils, and Stegall loam, may
necessitate the use of special equipment to excavate the
material.

The Arvvana, Kimbrongh, Stegall, and Potter soils are
possible sources of hard ealiche for use in road consbruc-
tion and surfacing. Bedrock is not likely to be encoun-
tered. None of the soils in Cochran County are sources
of sand or gravel.

The soils in this county are suited to both surface ivri-
gation and sprinkler irvigation.  Sprinkler irrigation may
be used on all the soils, and it is the best method for coarse-
textured soils, shallow soils, and rvolling soils.  Tine-tex-
tured and medium-textured soils that have nearly level,
uniform slopes and are 20 inches or more in depth can be
irrgated by surface methods.
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Terraces and diversions constructed from coarse-tex-
fured soils arve difficult to maintain. Wind erosion and
water erosion are serious hazavds in maintaining terrvace
ridges and channels at desived specifications.

Waterw ays in the soils of Cochran County have to be
cavefully stabilized. On highly erodible soils, accumula-
tions of windblown material in waterways create a diffi-
eult maintenance problem.

Dikes and levees are not needed in this county. If
needed, they could be constructed on most of the soils that
can he terraced, ‘

Tarm ponds ave not constructed in Cochran County
because (1) there is an abundance of underground \\ﬂ(ﬂ,
(2) the soils have an excessive seepage ]LlA.Hd and (3)
there 1s very little drainage or runoff to feed water to
ponds.

Winter grading and frost action are not considered
problems, because the soils generally have a low moisture
content during the winter, and subfreezing temperatures
are of fairly short, duvation.

Formation, Classification, and
Morphology of the Soils

This section explains how soils form and the factors that
are involved in their formation. It describes briefly the
system of soil classification used in the United States,
shows how the soils of Cochran County have been classi-
fied, and describes the outstanding morphological charae-
tervistics of these soils. Technical terms used in this sec-
tion are defined in the Glogsary at the back of this report.

Factors of Soil Formation

Soil is a function of climate, living organisms, parent
material, topography, and time. The nature of the soil
at any poinbt on the earth depends upon the combination
of the five major factors at that point.  All five of these
factors come into play in the genesis of every soil. The
relative importance of each differs from place to place;
sometimes one is more important and sometimes a nother.
In extreme cases one factor may dominate in the forma-
tion of the soil and fix most of its properties, as is common
when the pavent matervial consists of pure qwuu sand.
Little can happen to qu‘ni/J sand, and the soils dervived
from it usually have faint horizons.  Tven in quartz sand,
however, distinct profiles can be formed under certain
types of vegetation where the topography is low and flat
and the wator fable is high.

The interrelationships among the factors of soil forma-
tion are complex, and the eff acts of any one factor cannot
be isolated and identified with certainty. It is con-
venient, however, to discuss the faciors of soil formation
separately and to indicate some of their probable effects.
The reader should always remember that the factors
interact continually in the processes of soil formation
and that the interactions ave important to the naturve of
every soil,

Climate

Precipitation, temperature, humidity, and wind have
been important in the development. of the soils of Cochran
County. During any given geologic periad, the climate
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was uniform throughout the county. The wet and drvy
climatic cycles of past geologic ages have influenced the
deposition of parvent materials. Materials laid down by
water in web periods were reworked and mixed by wind
during dvy periods. Later, as a vesult of limited rainfall
that has seldom wet the soils below the avea of living
roots, horvizons of calcium carbonate formed in most of
the zonal and intrazonal soils. Also, as a vesult of low
vainfall, leaching has been limited, and many of the
younger soils still have 'l’w(, lime ilnonnhou( the profile.

Wind is an outstanding factor in the development of
soils in this aven. It has affected soil development, from
the time it deposited sands over preexisting alluvial ma-
terials in the Tllinoian stage of the Pleistocene epoch to
the present, when it continues to shift coarse sand on the
surface (6).

Living organisms

Vegetation, micro-organisms, earthworms, and other
forms of life that Hve on and in the soils contribute to
their development. The type and amount of vegetation
are important. They are determined parvtly by the cli-
mate and pavtly by the kind of pavent material.  Climate
Iimited the vegetation of Cochran County fto grass. The
parent mater il determined whether the grass would be
tall, as on the sands, or short, as on the elays.

Before settlement of the county, the native vegetation
was most iImportant in the complex of living organisms
that aflect soil development. The mixed praivie lype of
vegetation contributed large amounts of ovganic matter
to bhe soil. Decaying grass leaves and stems distributed
this organic matter on “the soil surface. Decomposition
of the fine roots distributed it throughout, the solum.
The network of tubes and pores Ief’t bv these decaying
roots facilitated the passage of aiv and wafer, and the
roots themselves provided abundant food for bacteria,
actinomycefes, and fungi.

Earthworms are the most noticeable form of animal
life in the soil.  Despite low rainfall and periods when
the entive solum is dry, the importance of earthworms in
soil development is easily seen. In some places 30 to 40
percent, of the subsoil of Portales and Zita soils is worm
casts.  Worm casts facilitate the movement of air, water,
and plant roots in the soil.

Soil-dwelling rodents have had a part in the develop-
ment of some soils. Farmers and rvanchers who have
occupied the land since it was in native grass know where
lavge praivie-dog towns thrived. The burrowing of these
animals brought, caliche to the surface. Rain dissolved
lime from lln% material and carried it back into the soil.
The burrowing destroyed soil structure. Over a period
of years, md(lls] brown soils were changed to grayish-
brown soils. Portales soils within ]mge areas of Ama-
rvillo soils furnish a good example of the vesults of this
process. In contrast to the Amarillo soils avound them,
the Portales soils ave calcareous to the surface, have
wealker structure in the subsoil, and have weaker Ceca
horizons in many places.

In the last 35 years, man has become important to the
fature dirvection and vate of development of the soils.
He has changed the vegetation. By tilling the land,
harvesting crops, and al 10\\1110 runoff and wind erosion,
he has 1edncod the amount of organic matter and of sili
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TABLE 3.--BRIEF DESCRIPTIONS OF SOILS, AND ESTIMATED
Engineering classification
Map Depth
sym- Soil Description from Unified AASHO
bol surface
In.
AfA Amarillo fine sandy loam, | 6 to 12 in. of fine 0 t0 10-=-| SM-SC-mmmunmcaaaan N T
0 to 1 percent slopes. sandy loam over 30 to 10 to 27-=] SC or ClLe=--mmcme= ArBme o1
ATB Amarillo fine sandy loam, | 50 in. of moderately 27 to bh--| SC or CL--=-=----- Ao
1 to 3 percent slopes. permeable, well- bl to 62--| SC or CL-=mmmeo--- AmBm o
AfC Amarillo fine sandy loam, drained sandy clay
3 to 5 percent slopes. loam; developed on un-
consolidated, moder-
ately sandy, alluvial
and eolian sediments.
AA | Amarillo loam, O to 1 6 to 12 in. of loam 0 to 8----| 8C or CLe-e-ammae- A-b or A-f--eeaann
percent slopes. over 20 to 40 in. of 8 to 2hman | CLmmmoocceo s Ao
AlB Amarillo loam, 1 to 2 moderately permeable, 24 to 38-- | CLecmmacmcmm e Y
percent slopes. well-drained sandy clay | 38 to Sk-- | CLeeccccmmcaaaao. AcBom e
loam; developed on un-
consolidated, moderate-
ly sandy, alluvial and
eolian sediments.
AmB Amarillo loamy fine sand, 8 to 16 in. of loamy 0 to 12--- | SMec-mmrcmemccae o F e LT
0 to 3 percent slopes. fine sand over 30 to 50 | 12 to 30-- | SC Or Cl-mee—mcan- A~k or A-becceaa-a
in., of moderately per- |30 to 52-- | SC or CLemecemmea- A=k or A-6----—-_.
meable, well-drained 52 to 66-- | 3C or CLe=-=m===-n A=l or A-Becmeao_-
sandy clay loam; devel-
oped on unconsolidated,
moderately sandy,
alluvial and eolian
sediments.
An Arch fine sandy loam. Ik to 8 in. of fine 0 to 6mwe- | OM=8C-mmomccmammas Aelbee oo
sandy loam over 6 to 12 |6 to 15--- | S5C Or CLe--meoeeea- BB e
in. of moderately 15 to 42-- | CLeccmomamaaao o N P .
rapidly permeable,
well-drained light
sandy clay loam or
loam; developed on
thick beds of soft,
chalky, lime-enriched
sediments;.a very
strongly calcareous
s0il.
Ao Arch loam- Ik to 8 in. of loam over |0 to 6-m=w |CLo--ccamac-- T
6 to 12 in. of loam or |6 to 15--- |Clec-ccemaaa- R
clay loam; developed on {15 to 42-- JCL----mecoonn R P
thick beds of soft,
chalky, lime-enriched
sediments; a. very
strongly calcareous
soil.
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Percentage passing sieve--

Permeability Shrink-
USDA texture No. L No. 10 No. 200 of entire Available Reaction swell
profile water potential
In. per hr. In. per pH
in. of
depth

Fine sandy loam---~| 100-~------ 100==m-mn-- ko to 50--1 0.75 to 2.0-- 0.125 6.7 to 7.8--| Low.
Sandy clay logm---~ | 100=swe-anun 100--eemmn- 45 to 60-=| ~cemmmmamaaan .150 7.0 to 7.8--| Moderate.
Sandy clay loam----| 95 to 100--| 95 to 100--| 45 to 60== | =ccecacccucn- 133 7.5 to 8.0--| Moderate.
Sandy cley loam---- | 75 t0 95---| 75 to 95---| 45 £t0 60== | =ceemmcccuon 125 8.0 to 8.5--| Moderate.
LOAM-~-m e e 100-~--mmum 100-===mmu- 45 to 65--| 0.5 to 1.5--- .150 6.8 to 7.8--| Low.
Sandy clay loam-~--~ [ 100=~--mn-- 100=mmcem e 65 t0 T5-= | cmmmmcmmmaoan .150 6.8 to 7.5-- | Moderate.
Sandy clay loam---~ | 100~~eeeaaa| 100~==a-uu- 55 £0 65-= | cemmmmmacmaoo .133 7.5 to 8.0-- | Moderate.
Sandy clay loam----{ 80 to 95---| 80 to 95---| 60 to 75-= | =—cccmccceaaa .125 8.0 to 8.5-- | Moderate.
Loamy fine sand---- | 100=~------ 100~mmomamn 15 to 20-- | 1.0 to 2.0--- .083 6.8 to 7.5-- | Low.
Sandy clay loam---~ | 100--~------ 100--mceun- 35 0 55-= | =memmmmmmao o .125 7.0 to 7.8--| Moderate.
Sandy clay loam---~ | 100~~caacex 100-~--=-uu- 35 t0 50=- | mecemmmomoas .125 7.2 to 8.0-- | Moderate.
Sandy clay loam~--~ [ 85 to 95--=| 80 to 95-==| 35 t0 55-= | m—memmmm—ucua= .100 8.0 to 8.5-- | Moderate.
Fine sandy loam---- | 99 to 100--! 99 to 100-~| 40 to 50-- { 1.0 to 2.5~-~ .125 8.0 to 8.5-- | Low.
Sandy clay loam-=--~ | 99 to 100--| 99 to 100-- | 45 t0 65-~ | cceaecoccaoan .133 8.0 to 8.5-- { Moderate.
Clay loam----w----= 95 to 100-~| 95 to 100--| 50 to 65-= | —~=wmwmcmeacan 125 8.0 to 8.5-- | Moderate,
Loamm—mmmmm e eeem e~ 99 to 100--| 99 to 100-- | 55 to 65-- |0.75 to 2.0-- .150 8.0 to 8.5-- |Moderate,
Cley loam------=---= 99 to 100--| 99 to 100-= | 60 to TO-- | wewmcooooaooo .150 8.0 to 8.5-- |Moderate,
Clay loam---------= 95 to. 100--1 95 to 100-- | 60 to TO0== | —-~mcccmcanax 125 8.0 to 8.5-- Moderate,
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TABLE 3.--BRIEF DESCRIPTIONS OF SOILS, AND ESTIMATED

Engineering classification

Map Depth

sym- Soil Description from Unified AASHO

bol surface

In

AvA | Arvans fine sandy loam, O | 6 to 10 in. of fine 0 to 8---=| SM-SComeccmcmmman- Aade el
to 1 percent slopes. sandy loam over 10 to B to 30---| SC or CLe=-—cnc—-- - P

AvB Arvana fine sandy loam, 1 30 in. of moderately 0 R e e I
to 3 percent slopes. permeable, well-drained

sandy clay loam; devel-
oped on hard, rocklike
caliche.

AwA | Arvana fine sandy loam, 6 to 10 in. of fine 0 to 8----| SM-SComncmmmmmcoe- Al L
shallow, O to 1 percent sandy loam over 6 to 10 | 8 to 18---] SC or CLe-----n--- o
slopes. in. of moderately per- | 18+-eecao | cmmmmmmcim | e

meable, well-drained
sandy clay loam; devel-
oped on hard rocklike
caliche.

Be Berthoud fine sandy loam. 6 to 15 in. of fine 0 to 9--~=| SM-SC-memmmmeaunac. Al amaa
(Berthoud member of Berth- | sandy loam over several |9 to 18---| SC or CLe-m-eecanu-- A-d or A-b-caaee--
oud-Potter complex) feet of moderately rep- | 18 to 65--] SC or CLe----mamm- A-4 Oor A-Bo-cou-—n

idly permeable, well-
drained sandy clay
loam; developed on un-
consolidated, moderate-
ly sandy local alluvium.

Bp Bippus soils. (Bippus L to 15 in. of fine 0 t0 B-=cu | M-8Cacommmcaanaan N .
member of Bippus and sandy loam over several |8 to 30---| SC or CL------m--- A=k 01 A~Beoccacaaa
Spur soils) feet of moderately per- | 30 to 66-- | SC or CL-----o---- A<k or A-bmmaceann

meable, well-drained
sandy clay loam; devel-
oped ‘on unconsolldated,
moderately sandy local
alluvium.

Br Brownfield fine sand, 18 to 36 in. of fine 0 10 24ecn | SP-SM-mmmmmm—ceeee - S

thick surface. sand over several feet |24 to 60-- | SCommcmmmmmeaaaaan A-2, A-h, or A-6--
of moderately permea- 60 to 80-- [ SCr-ma-cacmcmmaaas A-2, A-h or A-6--
ble, well-drained sandy
clay loam; developed
from ‘unconsolidated
eolian materials.

Bs Brownfield fine sand, thin{ 8 to 18 in. of fine 0 to 1k~~~ { SP-GM Or SM------- N~ .
surface. sand over several feet |14 to 60-- | SCmmmcmeccccccacan A-2, A-4, or A-6--

Bt3 Brownfield soils, severely | of moderately permea- 60 to 80-- | SCa-ccmmmecaa- A-2, A-4, or A-6--
eroded. ble, well-drained sandy

‘clay loam; developed
from unconsolidated
eolian materials.
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Percentage passing sleve--

Permeability Shrink-
USDA texture No. 4 No. 10 No. 200 of entire Available Reaction swell
profile water potential
In. per hr. In. per
in. of
depth
Fine sandy loam----| 100---=---~ 100---~==-- 40 to 50--| 0.75 to 2.0-- 0.125 6.7 to 7.8--( Low.
Sendy clay loam---- | 100----=--- 100-==~---- b5 to 60-- | ~maccmcmomee- .1h2 7.0 to 7.8--| Moderate.
Indurated caliche-= | wemmmmcoccoe| ccmecmecn | coccmmccce ] mcmcccccccce| mmmme | mmmmmmmmemam
Fine sandy loam---- | 100---ac--- 100-mcmcmnan 40 to 50--| 0.75 to 2.0-- .125 6.8 to 7.5--| Low.
Sandy clay loam---- | 100==~aaax- 100-==vm---- 45 0 60-=| ~—-mmommmcman .12 7.0 to 7.5--| Moderate.
Indurated caliche--| ~ecccmmcccal cmmmomcccce | mmcccmeee | mmmmmmmcmcmen [ meeen ] mmmemeeeaao
Fine sandy loam----{ 98 to 100--| 98 to 100-- | 40 to 50-- | 1.5 to 3.0--- .133 7.8 to 8.3--| Low.
Sandy clay loam---- | 95 to 100--| 90 to 100-- | 40 t0 55-= | ~mcmcemcaca-- T 7.8 to 8.3--| Moderate.
Sandy clay loam----| 95 to 100--| 90 to 100-- | 45 t0 55-= | mccmcecmacaea ke 7.8 to 8.3--| Moderate.
Fine sandy loam---- [ 98 to 100--] 98 to 100-- | 40 to 50-- | 1.2 to 2.5--- .125 7.2 to 7.8--| Low.
Sandy clay loam---- | 98 to 100--| 98 to 100-- | b0 to 55-=| =-cccmmcauno- .133 7.2 to 7.8--| Moderate.
Sandy clay loam---- | 98 to 100--| 95 to 100-- | 40 to 55-- | ~—ccmmmacunnan .125 8.0 to 8.4--| Moderate.
Fine sand-----===== 100==meaen- 100-=mccena 5 to 10---1{1.5 to 3.0--- .067 6.5 to 7.2--| Low.
Sandy clay loam---- | 100----~--- 100--==amax 30 to 45-= ] wemmmcmaeeeem .125 6.8 to 7.2-~| Moderate,
Sandy clay loam---- | 100---c-wu- 100-~~amm-- 25 to 35--} mmmcevmcmaaa .100 7.0 to 7.5-~| Moderate.
Fine sand-----~---- 100-----~- 100-~=mommm 5 to 15--- [ 1.5 to 3.0--- .067 6.5 to 7.2-~| Low.
Sandy clay loam---- | 100~==----- 100----=~=-- 30 to 50-- | ~==---mcccu-- .125 6.8 to 7.2-~| Moderate.
Sandy clay loam---- | 100--ecea-= 100-weccmu-= 25 to B0-w | cmmcmmaoaas .100 7.0 to T7.5-~| Moderate.
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TABLE 3.--BRIEF DESCRIPTIONS OF SOILS, AND ESTIMATED

Engineering classification

Map Depth

sym- Soil Description from Unified AASHO

bol surface

In.

DrB Drake soils, 1 to 3 per- 4 to 12 in. of fine O t0 Bemee | M-SCmmmmmmcm——mam Acbo e
cent slopes. sandy loam over several | 6 to 13--- | CLecomcmaceceaooan A=l or A-Beccaceo-

DrC Drake soils, 3 to 5 per- feet of very strongly 13 to 4Bec [ CLemcccmmmcaaao Al or AcBocecceu-
cent slopes. calcareous loam; devel-

DrD Drake soils, 5 to 8 per- oped in wind-deposited
cent slopes. dunes to the east of

playas.

Go Gomez soils. (Gomez 10 to 30 in. of loamy 0 0 18--= | SMecmmmmeccmmmas - I,
member of Gomez and fine sand over 8 to 20 18 to 30-- | SM-SC-mm------mmum A-2 or A-beeeeoo__.
Portales soils) in. of fine sandy loam; | 30 to hh-- | SM-SCo=nccmccacam- A-2 or A-laceeooo-

developed in unconsol- | bl to 72-= | Mececccmcmaanaaa- - PR
idated, sandy, calcar-
eous sediments.

Km Kimbrough soils. 2 to 10 in. of loam 0 to 6-wn- SM-SC, ML, or CL-- | A-k or ABemmeaaoe
over thick beds of B mmmmmcc o | mmemeccmmmmcmccc | e
stonelike caliche.

Lv Lubbock clay loam. 14 to 26 in. of clay 0 to 18--- [CLemcmmmmaceemaee AcBocc e e
loam over 15 to 30 in. (18 to 42-- |CL or CHe=--=-cne-- A-6 or A-T-6-ac-e-
of slowly permeable, 42 to 70-- |CLe-cemimomeemae S
compact clay that
grades to calcareous
clay loam; developed
from unconsolidated
clay loam in slight
depressions.

Lu Lubbock fine sandy loam. 8 to 14 in. of fine 0 to 10-=- [SM~SC--cmmmoccnne Y O
sandy loam over 6 to 12 | 10 to 20-- |Clm-mneceomcocaas N S,
in., of clay loam over 8 | 20 to 32-- [CL or CH=«=-----n-- A-6 or A-T-6-cena-
to 1k in. of slowly 32 to The- |Climecmcmmacaaoooo A-Bommcm e
permeable, compact clay
that grades to calcar-
eous clay loam; devel-
oped from unconsoli-
dated clay loam.

MfA Mansker fine sandy loam, 6 to 10 in. of fine 0 to 6---- | SM-SC-=--mmccmacno Aclpommmcmmcc e m

0 to 1 percent slopes. sandy loam over 6 0 12 |6 to 15--- |CL--===c-==c---zun Al Or Amfmmmemmun
MfB Mansker fine sandy loam, in., of sandy clay loam;
1 to 3 percent slopes. developed from uncon- 15 to 48-- |[CL--==mmmmmmmeaaa A-b Or A-6--=-=acuc
solidated, strongly
calcareous, medium-tex-
tured to moderately
fine textured sedi-
ments.,
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Percentage passing sieve--

Permeability Shrink-
USDA texture No. k No. 10 No. 200 of entire Available Reaction swell
profile water potential
In. per hr. In. per pH
in. of
depth
Fine sandy loam---- | 100=----n--- 100=wmmmmm- 4o to 50-- | 1.0 to 3.0-- 0.125 8.0 to 8.5--| Low.
Loam==m-mrmmmeeamam 100----n-u-- 100----=u=-~ 4O to 55-- | memccccnoooo .133 8.0 to 8.5--| Low.
LOBM = mm e e m = 100-==uncumm 100w mmuma= b0 to 60-- | ~--ccmomao- .083 8.0 to 8.5--| Low.
Loamy fine sand----{ 98 to 100-- | 98 to 100-- { 10 to 20-- | 1.5 t0 3.0=n= .083 7.6 to 8.2--| Low.
Fine sandy loam---- | 98 to 100-- | 98 to 100-- | 20 t0 40-= | wmcmecamacaun .125 7.8 to 8.3--| Low.
Fine sandy loam---- | 35 to 100-~ | 95 to 100-- | 20 to 40w= | mcemccmmcaaa- .083 8.0 to 8.5--| Low.
Loamy fine sand---- | 98 to 100-- | 98 to 100-- | 10 t0 20=n | mceecmmeeeaa- .067 8.0 to 8.3--| Low.
Lo@M--===——=—=—~—-— 98 to 100-- | 98 to 100-- | 40 to 55-- | 0.75 to 1.5-- .083 7.5 to 8.2-« | Low.
Indurated caliche-- | meccumcmcca | cmmmmcccen | mmmemcae | mmcmmmemmecee [ mmmee | ememmeiemae s
Clay loam---------- 100~-a---- 100-mmmannn 50 to 75-- { 0.5 to 1.0--- .167 6.8 to 7.5-- | Moderate.
Clay--w--mommammeee 100-c-mmeun 100---=--n= 60 £0 85— | ccmmmee oo 200 7.0 to 7.8--| High.
Clay loam------=w-= 95 to 100-- | 95 to 100-- ] 50 to T5-= | ==ccecmemuans '150 8.0 to 8.5-- | Moderate.
Fine sandy loam---- | 100-------- 100==~-==== 40 to 50-- | 0.6 to 1.2--- .133 6.8 to 7.5--| Low.
Clay lo@me---m-nucw 100macmmaan 200 —meoue 50 to T0-= | —cmcmmmmmcean .167 7.0 to 7.5-- | Moderate.
Claym-mmmmmmememam 100-memmmas 100-=eemaan 60 to 80-- | —c--ceommeaen .200 7.0 to 7.8--| High.
Clay loam-=----=--=--- 95 to 100-- |95 to 100-~ | 50 to T0-= | =cccommmcuaoa .150 8.0 to 8.5-- | Moderate.
Fine sandy loam---- |95 to 100-- |95 to 100-- |40 to 50-- |1.5 to 3.0--- .125 8.0 to 8.3-- [ Low.
Sandy clay loam-=--- |95 to 100-- [95 to 100-- |50 to 60-~ |~=--mm===ne-- .150 8.0 to 8.3-- | Low to
moderate.

Clay loam==-===---~ 95 to 100-- |95 to 100-- |50 to 60-- |-==c==--m-=-n-n .067 8.0 to 8.5-- | Moderate.
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TABLE 3,--BRIEF DESCRIPTIONS OF SOILS, AND ESTIMATED
Engineering classification

Map Depth

sym- Soil Description from Unified AASHC

bol surface

In.

MkA | Mansker loam, O to 1 6 to 10 in. of loam 0 t0 B-mmn| CLommmmmmmmmmceme O
percent slopes. over 6 to 12 in. of 6 to 15---| CL-mwmmcomomcaenae ABm e

MkB Mansker loam, 1 to 3 clay loam; developed 15 to 4Bev| CL-cccmccmmmamooas T .
percent slopes. from unconsolidated,

strongly calcareous,
medium-textured to mod-
erately fine textured
sediments.

PTA Portales fine sandy loam, | 6 to 10 in. of fine 0 to 8----| M-SC-mmmocemmmna- R U,
0 to 1 percent slopes. sandy loam over 15 to 8 to 28w-v| SC Or ClLe==e—e—=-=n AeBom e

PfB Portales fine sandy loam, | 30 in. of sandy clay 28 £t0 60==| CL=memmmccmcammamn AcBoc oo
1 to 3 percent slopes. loam; well-drained,

calcareous soil; devel-
oped on soft, chalky,
clay loam caliche.

PmA | Portales losm, O to 1 6 to 10 in. of loam 0 0 Bemen | CLmmmmcmcmccmamee S
percent slopes. over 15 to 30 in. of 8 to 28a-=| CLmcccmmeeeem AaBom e

PmB Portales loam, 1 to 3 clay loam; well- 28 to 60-- | Clemmmccmcmcamacae P,
percent slopes. drained, calcareous

soil; developed on
soft, chalky, clay loam
caliche.

Go Portales loamy fine sand. 8 to 15 in. of loamy 0 to 10---| SM or SM-SCewww--- A-2 or Aelieecccaeoo
(Portales member of Gomez | fine sand over 6 to 10 | 10 to 20-- | SM=8C-rmmommmcuan- N T
and Portales soils) in, of fine sandy loam | 20 to 35--| SC or CL----=----- N S,

over 15 to 30 in. of 35 t0 60-= | Climmmmcmcmaccmaeem AcBmc e ccmce e
sandy clay loam; well-

drained, calcareous

soil; developed on

soft, chalky, clay loam

caliche.

Be Potter soils. (Potter 2 to 10 in. of fine 0 to 8----|8SM-SC, ML, or CL-- [A-b or A-6eneceeec
member of Berthoud-Potter | sandy loam over soft to | 8 to 40--- [ ML or CLe-wcs--a--- A-L or AeBeceaoo
complex) slightly cemented cal-

iche several feet
thick.

Ra Randall soils. 10 to 30 in. of blocky | O to 25--- | CL or CH--=---=n-- N A
clay over massive gray |25 to 60-- [ CL or CHe-eeee=ea- N .
clay, in playas;
flooded occasionally.

Rf Randall fine sandy loam, 10 to 30 in. of fine 0 to 12--- { SM-SC-mmcowommaunn - U U

thick surface variant. sandy loam grading 12 to 18-~ | CLimmecomcme e AeBmm e
through a sandy clay 18 to 60-- | CL or CHe--ceeemoe- A-6 or A-T-6-caa--

loam layer to gray
clay, in playas;
flooded occasionally.
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Percentage passing sieve--

Permeability Shrink-
USDA texture No. & No. 10 No. 200 of entire Available Reaction swell
profile water potential
In. per hr. In. per pH
in. of
depth
Loam-==vwmmomeenca- 95 to 100--{ 90 to 100--| 50 to 60-~| 1.0 to 2.0=-- 0.167 8.0 to 8.3-~| Moderate.
Clay loam-w==w-~~--- 95 to 100--| 95 to 100-=| 55 £t0 65-~| mccmmcaccnun-- .167 8.0 to 8.3-~| Moderate.
Clay loam------~--- 95 to 100--| 95 to 100--| 55 to 65-~| —cccmacooao- .083 8.0 to 8.5-~!| Moderate.
Fine sandy loam---- | 98 to 100-- | 98 to 100-- | 40 to 50--| 1.5 to 3.0--- .125 7.8 to 8.2--] Low.
Sandy clay loam---- | 98 to 100--| 98 to 100-- | 45 to 60-=| ~=-—cncameaaea L1k 8.0 to 8.3-~| Moderate.
Clay lo@Me==-w==mn-= 95 to 100--~| 85 to 95---| 50 to 60~ | ~-=-memccnuo- .100 8.0 to 8.5-~| Moderate.
Loam--=-vcomcoaananx 98 to 100-- | 98 to 100-- | 50 to 60--| 1.0 to 2.0--- .150 7.8 to 8.2-- | Moderate.
Clay loam=-=-=-w--- 98 to 100--1 98 to 100-- | 55 to 65-- | ~c=cememcaau- .150 8.0 to 8.3-- | Moderate,
Clay loam----~=---- 95 to 100-=~ | 90 to 95-~~ | 55 t0 65== | ~mecmmmcman-- .100 8.0 to 8.5-- | Moderate.
Loamy fine sand---- | 100------- ~ | 100~=m-oc-- 20 to 40--11.5 to 3.0--- .083 7.8 to 8.2--| Low.
Fine sandy loam=--=-- | 100=ceem--= 100==mca==- 30 t0 50e= | cemmoecceaaa- .125 7.8 to 8.2-- ] Low.
Sandy clay loam---- | 98 to 100--~ | 98 to 100-- | 45 to 60-- | ===mccmeeaaex .1k2 8.0 to 8.3-- | Moderate.
Clay lo@me--=---v---= 95 to 100-~ [ 95 to 100-- | 50 to 60-- | =--cmccmea- .100 8.0 to 8.5~- | Moderate.
Fine sandy loam---- | 90 to 100-~ | 85 to 95--- | 4O to 55-- | 1.0 to 2.0--- .125 8.0 to 8.5--| Low.
LoaMmemmcomcmmamea oo 85 to 95--- | 85 to 95--- | 50 to 60-- | =co-cmmmmnaa- .083 8.0 to 8.5--| Low to
moderate

Clay~-mmmmm—————— 100mrmmmm-- 100~mmmmem 60 to 70-- | 0.02 to 0.2-- .200 6.8 to 8.0-- | High.
Clay--=-=cmmcmmceu- 100~-=nmmen 100=m~onen 75 £0 90-= | ammmcecmamcun .200 6.8 to 8.0-- | High.
Fine sandy loam---- |100-=====mu 100-=wmmmm= 4o to 50-- | 0.2 to 0.8--- .125 6.8 to 7.5-- | Low.
Sandy clay loam---- |100-~--=--=- 100-=nemon- 50 t0 65e= [ ccmcccacanaaa .150 6.8 to 7.5-~ | Moderate.
Clay--=-memmomaoann 100-c---==- 100==vmcmmn 70 t0 90-= | m=--ccmccmoma .183 6.8 to 8.0-- | High.
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TABLE 3.--BRIEF DESCRIPTIONS OF SOILS, AND ESTIMATED
Engineering classification
Map Depth
sym- Soill Description from Unified AASHO
bol surface
In.
Bp Spur soils. (Spur member | 10 to 25 in. of fine 0 to 15---| SM-SCo-eccmmanana Albc o el
of Bippus and Spur soils) | sandy loam over several | 15 to 60--| SC or CL---------- Aot
feet of sandy clay
loam; local alluvium in
bottom of draws.
StA Stegall loam, O to 1 4 to 10 in. of loam 0 £0 Te===| CLoccemmmmma——eem- Ao
percent slopes. over 10 to 30 in. of 7 to 26--=| CLe-mmmmcmmmecnoma- AcBmm e
compact, well-drained, | 26t=--eeme | comcmcmmmo ot | e
slowly permeable clay
loam; developed over
rocklike caliche.
SwA Stegall loam, shallow, O b to 10 in. of loam 0 £0 Teee= | CLeccemmmcmcmm——an Ao oo
to 1 percent slopes. over 6 to 14 in. of 7 0 16--= | CLmmmemm=mommmmme- AaBmme e eemmem
compact, well-drained, | 16teem-mom| ccmmceoccomcoomooo | come o
slowly permeable clay
loam; developed over
rocklike caliche.
Tv Tivoli fine sand. Several feet of fine 0 to 72---| SP-SM--=---moumo- S
sand in dunes.
7fA Zita fine sandy loam, O to 6 to 12 in. of fine 0 to 10--- | SM-SC or SC--==--- A-b or A-B--canoan
1 percent slopes. sandy loam over 6 to 14 [ 10 to 20-- | CL-==v-----mmumum- N TSR
ZfB Zite fine sandy loam, 1 to| in. of sandy clay loam |20 to 26-- | CL----------cnun-- AcBm e
3 percent slopes. that grades to soft, 26 to Uhee | CLomeemmmcmme e ) S
chalky, clay loam cal-
iche at depths of 2k to
36 in.; well drained.
ZmA Zita loam, O to 1 percent 6 to 12 in. of loam 0 t0 8---= | CLew-cmmmmcmmaamae Y
slopes. over 6 to 14 in. of 8 to 20--= | CLmmecmmmmmmmmmmam O S
clay loam that grades 20 to 28-= | CL--mcecmcmmeemee O T
to soft, chalky, clay 28 t0 42-- | CLomccmmmmmcceaa Ao
loam caliche at a depth
of 24 to 36 in.; well
drained.
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Percentage passing sieve--

Permeability Shrink-
USDA texture No. & No. 10 No. 200 of entire Available Reaction swell
profile water potential
In. per hr. In. per pH
in., of
depth

Fine sandy loam---- | 100~w-=---- 100~mmmmnu- Lo to 50--| 1.0 to 2.5--- 0.125 7.8 to 8.2--| Low.
Sandy clay loam---~ | 100-=-=---- 10Qm=smnun= 50 t0 60==| =ccmemeenaana L1k2 7.8 to 8.2--| Moderate.
LOoAM-~————mmmmm e 100-=c—mm=- 100---==unn 50 to 65--| 0.5 to 1.0--- .167 7.2 to 7.8--| Moderate.
Clay loam--—--~-=-=- 100-------- 100-------- 60 0 TO-=| =---—mmmmmmmm .183 7.2 to 7.8--| Moderate.
Indurated caliche=-| —ce-cceccmccc ] memcmmececn | mmvecccen | mmmmmcmmmemee | mmmee | mmmm oo e
LoaMmmmmmm—mm e e m 100====mmm= 100-=-~===- 50 to 65--1{ 0.5 to 1.0--- .167 7.2 to 7.8--| Moderate.
Clay lo@m---w==e---- 100==--ocum 100===--=-- 60 0 TO-~| ——==mc-mmmmm- .183 7.2 to 7.8--| Moderate.
Indurated caliche--| ----c-mcooe | mcecmccmcae | mmcccmme | mmcmmcmmcmcme ] meeee | memomms oo
Fine sand--------=-= 100~--=ncm-- 99 to 100-- | 2 to 6---~| 1.0 to 4.0--- .067 6.5 to 7.5--{ Low.
Fine sandy loam---=-| 100~-==m--= 100--2=mcou 40 to 50--| 1.0 to 2.5--- .133 7.5 to 8.0--| Low.
Sandy clay loam-=---| 100---~--== 100~===m=-- 50 t0 60-~| =mmmmccmmaaen .150 7.5 to 7.8--| Moderate.
Clay loam----w=--=--- 100 ~mmmmmmm 100-ce=cmmm 50 to 65-=| m=ccmmcceoooo .125 7.8 to 8.2--| Moderate.
Clay loam---==-=-=- 95 to 100--| 90 to 100-- | 50 to 60--| ~=~=m-cmannan .083 8.0 to 8.5--| Moderate.
LoAMenmmmmmmm o mm e 100-mmmmansa 100~mmmmmm- 55 to 65--] 1.0 to 2.0--- .167 7.5 to 8.0--| Moderate.
Clay logm------=--~-- 100--=~===- 100---===-- 55 t0 65-= | =c-cmmcamanan .167 7.5 to 7.8--| Moderate.
Clay loam------==-== 100~=-=vcumn= 100~m==mmm- 55 t0 65-= | ~m=mmomemmman .150 7.8 to 8.2--| Moderate.
Clay lo@Mim--=n==m--- 95 to 100--| 95 to 100-~ | 50 to 60-= | —===comamamn- .083 8.0 to 8.5--| Moderate.
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17

TABLE 4.--ENGINEERING

Suitability of soil for--

Location  of highways

Map

symbol Soil Road subgrade Road fill Topsoil Materials Drainage

ATA Amarillo fine sandy loam, Poor to fair-- | Fair-----=---- Fair-e-e------ Faly--=w==---a- Good~wm==
0 to 1 percent slopes.

AfB Amarillo fine sandy loam,
1 to 3 percent slopes.

AfC Amarillo fine sandy loam,
3 to 5 percent slopes.

AlA Amarillo loam, O to 1 per- | Poor-----=w--- Poor to fair-- | Fair to good-- | Poor to fair-- | Fair-----
cent slopes.

AlB Amarillo loam, 1l to 2 per-
cent slopes.

AmB Amarillo loamy fine sand, Fair---------- Fajre-wee----- Poor to falr-- | Fair---------- Good-----
0 to 3 percent slopes.

An Arch fine sandy loam. Poor to fair-- | Falr---e------ Poor----------~ Poor to fair-- | Good-~~==

Ao Arch loanm. Poor---------- Poor to fair-- | Poor----------~ Poor--===n-c-- Fair-----

AVA Arvana fine sandy loam, Poor to fair-- | Fair---------~ Fair-----w---- Poor to fair-- | Good-----
0 to 1 percent slopes.

AvB Arvana fine sandy loam,
1 to 3 percent slopes.

AwA Arvana fine sandy loam, Poor to fair-- | Fair---------- Fair---------- Poor to fair-- | Good-----
shallow, O to 1 percent
slopes.

Be Berthoud-Potter complex. Poor to fair-- |Fair---=------ Poor to fair-- | Fair-------=-- Good~---~
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Soil characteristics affecting--

Irrigation

Land leveling

Field terraces and
diversion terraces

Waterways

Remarks

Moderately high water-hold-
ing capacity; high intake
rate; high seepage loss in
earthen ditches; suited to
surface or sprinkler irriga-
tion.

High water-holding capacity;
moderate intake rate; moder-
ate seepage loss in earthen
ditches; suited to surface
or sprinkler irrigation.

Moderately high water-hold-
ing capacity; very high in-
take rate; excessive seepage
loss in earthen ditches;
best suited to sprinkler
irrigation.

Low water-holding capacity;
very high intake rate; ex-
cessive seepage loss in
earthen ditches; best suited
to sprinkler irrigation.

Low water-holding capacity;
high intake rate; high seep-
age loss in earthen ditches;
best suited to sprinkler’
irrigation.

Moderate water-holding ca-
pacity; high intake rate;
high seepage loss in earthen
ditches; suited to sprinkler
or surface irrigation.

Low water-holding capacity;
high intake rate; best
suited to sprinkler irriga-
tion.

Steep slopes and very
shallow areas; wnsuited to
irrigation.

Soil properties
favorable; level-
ing not practical
on slopes of more
than 3 percent.

Soil properties
favorable; no
limitations.

Sandy surface lay-
er creates mainte-
nance problem.

Lime content lim-
its cuts and in-
creases malinte-
nance problem.

Lime content lim-
its cuts and in-
creases mainte-
nance problem.

Hard caliche lim-
its cuts.

Shallow; leveling
not practical.

Steep slopes and

very shallow
areas; unsuited to

leveling.

Soil properties
favorable; no
limitations.

Soil properties
favorable; no
limitations.

Sandy surface layer
creates maintenance
problem; gently
undwlating topog-
raphy.

Lime coantent in-
creases maintenance
problem.

Lime content in-
creases maintenance
problem.

Hard caliche at
depth of 20 to 36
inches.

Hard caliche at
depth of 10 to 20
inches.

Short, steep slopes
and very shallow
areas; unsuited to
terracing.

Moderately erod-
ible.

Moderately erod-
ible.

Highly erodible;
difficult to
establish vege-
tation.

Highly erodible;
high lime con-
tent; difficult to
establish vegeta-
tion.

Highly erodible;
high lime con-
tent; difficult to
establish vegeta-
tion.

Hard caliche at
depth of 20 to 36
inches.

Hard caliche at
depth of 10 to 20
inches.

Steep slopes and
shallow areas.

Strongly calcareous
substrata.

Strongly calcareous
substrata.

Strongly calcareous
substrata.

Strongly calcareous
throughout .

Strongly calcareous
throughout.

Rocklike caliche at
depth of 20 to 36
inches.

Rocklike caliche at
depth of 10 to 20
inches.

Occurs on short,
steep slopes along
draws.
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TABLE 4.--ENGINEERING
Suitability of soil for--
Location of highways
Map
symbol Soil Road subgrade Road fill Topsoil Materials Drainage
Bp Bippus and Spur soils. Poor to fair-- | Fair---------- Falr----c----=2- Fair-----ce--- Good~----
Br Brownfield fine sand, Fair-e--we-u-- Fair--ee------ Poor-----m=eu- Poor to fair--| Good-----
thick surface.
Bs Brownfield fine sand, thin | Falr---------- Fair-----~---- Poor---------- Poor to fair--| Good-----
surface.
Bt3 Brownfield soils, severely
eroded. :
DrB Drake soils, 1 to 3 per- Poor to fair-- | Poor to fair-- | PoOr-=-w=-c-c-= Poor----ccea-- Good-~--~
cent slopes.
DrC Drake soils, 3 to 5 per-
cent slopes.
DrD Drake soils, 5 to 8 per-
cent slopes.
Go Gomez and Portales soils. Fairece------- Poor to fair-- | Poor------=--- Poor--veccanam Good--=--~
Xm Kimbrough soils. Fair to good-- |[Fair---------< Fair---------- Poor to fair--{ Good-----
Lv Lubbock clay loam. Poor-----nee=- Poor--=-=-=--- Poor to failr-- | Poor to fair--| Poor-----
Lu Lubbock fine sandy loam. Poor to fair-- |Fair---------- Fair to good-- | Poor to fair--| Poor-----
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Soil characteristiecs affecting--

Irrigation

Land leveling

Field terrsces and
diversion terraces

Waterways

Remarks

Moderately high water-hold-
ing capacity; high intake
rate; high seepage loss in
earthen ditches; suited to
sprinkler or surface irri-
gation.

Low water-holding capacity;
very high intake rate; un-

dulating topography; suited
to sprinkler irrigation.

Moderate water-holding ca-
pacity; very high intake
rate; undulating topography;
suited to sprinkler irriga-
tion.

Low water-holding capacity;
high intake rate; steep
slopes; sulted to sprinkler
irrigation.

Low water-holding capacity;
very high intake rate;
suited to sprinkler irriga-
tion.

Very shallow; unsuited to
irrigation.

High water-holding capacity;
low intake rate; suited to
surface or sprinkler irriga-
tion.

High water-holding capacity;
low intake rate; suited to
surface or sprinkler irriga-
tion.

Soil properties
favorable; no
limitations.

Very sandy surface
layer.

Very sandy surface
layer.

Lime content limits
cuts; leveling not
practical on slopes
of more than 3
percent.

Very sandy surface
layer.

Very shallow; un-
suited to leveling.

Soill properties
favorable; no
limitations.

Soil properties
favorable; no
limitations.

Not needed-w-ccwca--

Very sandy surface
layer; undulating
topography.

Very sandy surface
layer; undulating
topography.

Lime content in-
creases mainte-
nance problem;
terracing not prac-
tical on steep
slopes.

Very sandy surface
layer.

Very shallow; un-
suited to terrac-
ing.

Not needed-----wu-w-

Not needed-----a---

Low position------

Deep sand surface
layer; unsuitable
for waterways.

Sandy surface
layer and undu-
lating topogra-
phy; unsuitable
for waterways.

Steep; highly

erodible; unsuit-

able for water-
WAYS .

Very sandy; un-
suitable for
waterways.

Very shallow; un-

suitable for
waterways.

Low position~=-----

Low position------

Occurs in bottom of
draws .

Uppermost 15 to 3
feet very sandy;
topography undulat-
ing.

Sandy surface lay-
er; undulating to-
poxraphy. Eroded
phase has exposed
subsoil in some
places and sand
accumulations in
others.

Strongly calcar-
eous.

Very sandy;
strongly calcar-
eous substrata.,

Rocklike caliche
at depth of less
than 10 inches.

Occurs in slight
depressions; sub-
soil is highly
plastic clay.

Occurs in slight
depressions; sub-
soil is highly
plastic clay.
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TABLE 4.--ENGINEERING

Suitability of soil for--

Location of highways

Map

symbol Soil Road subgrade Road fill Topsoil Materials Drainage

MfA Mansker fine sandy loam, Poor to fair-- | Fair---------- POOT=mmmmmmm - Faire—-eemmann Good---=-
0 to 1 percent slopes.

MfB Mansker fine sandy loam,
1 to 3 percent slopes.

MKA Mansker loam, O to 1 Poor to falr-- |Fair---------- Poor to fair--| Fair---------- Good-==--
percent slopes.

MkB Mansker loam, 1 to 3
percent slopes.

PfA Portales fine sandy loam, Poor to fair-- | Fair------=---- Fair---------- Fair---emce--- Good~====~
0 to 1 percent slopes.

PfB Portales fine sandy loam,
1l to 3 percent slopes.

PmA Portales loam, O to 1 Poor to fair-- | Fair-~--e-ev-- Fair---------- Faire-mmecaea- Good-=--~-
percent slopes.

PmB Portales loam, 1 to 3
percent slopes.

Ra Randall soils. Poor---------- Poor--w------- POOr-~e-mecnaa Poor-----=-==--~ Poor«----

Rf Randall fine sandy loam, Poor---------- Poor to fair-- | Failr---------- Poor to fair--| Poor-----
thick surface variant.

StA Stegall loam, O to 1 Poor---------- Fair---~--=~-- Fair to good-- | Poor to fair--| Poor-----
percent slopes.

SwA Stegall loam, shallow, O Poor----=-ea--- Fair-ewceeca-- Fair to good-- | Poor to fair--| Poor-----
to 1 percent slopes.

Tv Tivoli fine sand. Poor; good if |Poor to fair-- | Unsuitable--..- Poor; Goode--==

Bv Brownfield-Tivoli fine confined. erodible,
sands.

Tx Tivoli-Potter complex.




COCHRAN COUNTY, TEXAS

INTERPRETATIONS OF THE SOILS=--Continued

Soil characteristics affecting--

Irrigation

Land leveling

Field terraces and
diversion terraces

Waterways

Remarks

Low water-holding capacity;
high intake rate; best
suited to sprinkler irriga-
tion.

Low water-holding capacity;
high intake rate; best
suited to sprinkler irrige-
tion.

Moderate water-holding ca-
pacity; high intake rate;
best suited to sprinkler
irrigation.

Moderate water-holding ca-
pacity; high intake rate;
suited to surface or sprink-
ler irrigation.

High water-holding capacity;
very low intake rate; suited
to surface irrigation if

outside water is controlled.

High water-holding capacity;
very low intake rate; suited
to surface or sprinkler
irrigation.

High water-holding capacity;
low intake rate; suited to
surface or sprinkler irriga-
tion.

Low water-holding capacity;
low intake rate; best suited
to sprinkler irrigation.

Deep sand; dune topography;
unsuited to irrigation.

Shallow; cuts
limited.

Shallow;
limited.

cuts

Soil properties
favorable; no
limitations.

Soil properties
favorable; no
limitations.

Outside water and
highly plastic
clays create main-
tenance problem.

Outside water and
highly plastic
clay subsoils
create maintenance
problem.

Hard caliche
limits cuts.

Shallow over hard
caliche; leveling
not practical.

Deep sand; dune

topography; un-

suited to level-
ing.

Shallowe=emem—=aam-

So0il properties
favorable; no
limitations.

S0il properties
favorable; no
limitations.

Not needed---------

Not needed---------

Hard caliche at
depth of 20 to 36
inches.

Hard caliche at
depth of 10 to 20
inches.

' Deep sand; dune

topography; un-
suited to terrac-
ing.

Shallow; difficult
to establish vege-
tation.

Shallow; difficult
to establish vege-
tation.

Highly erodible;
difficult to es-
tablish vegeta-
tion.

Highly erodible;
difficult to es-
tablish vegeta-
tion.

Low position~-----

Low position------

Hard caliche at
depth of 20 to 36
inches.

Hard caliche at
depth of 10 to 20
inches. :

Deep sand; dune
topography; un-
suitable for
waterways.

Strongly calcareous
throughout.

Strongly calcareous
throughout .

Calcareous
throughout.

Calcareous
throughout.

Occurs in playas;
highly plastic
clay.

Occurs in playas;
highly plastic
clay subsoil.

Rocklike caliche
at depth of 20 to
36 inches.

Rocklike caliche at
depth of 10 to 20
inches.

Deep sand; dune
topography.
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TABLE 4.--ENGINEERING

Suitability of soil for--

Location of highways
Map
symbol Soil Road. subgrade Road fill Topsoill Materials Drainage
ZfA Zita fine sandy loam, O Poor to fair--| Fair----—----- Fair---------- Fair---------- Good-----
to 1 percent slopes.
ZfB Zita fine sandy loam, 1
to 3 percent slopes.
ZmA Zita loam, O to 1 percent Poor--ve===m-- Poor to fair-- | Good--==-=ce=- Fair-e-ceaacax Good--w-=
slopes.

and clay particles in the plow layer. Te has drastically
changed the moisture regime in some arveas by irrigating.
The changes made by man will be reflected i the direc-
tion and rate of soil genesis in the future, but few results
of these changes can as yet be seen, and some probably
will not be evident for several centuvies.

Parent material

The glaciers that moved southwest into the United
States duving the Pleistocene epoch did not reach Texas.
They did, however, make the climate there cooler and
more moist part of the time. There were some dry cycles,
though. Durving these dry periods windblown materials,
consisting of sand, silt, and clay in varying proportions,
were deposited and shifted over the surface. During the
wet periods, the materials were saturated with water that
was high in minerals, including calcium. During the
next dry cycle, caliche (calcium carbonate) was precipi-
tated as a layer in the upper patt of the windblown
material.

Tt is thought that the parent matevial of soils such
as the Amarillo was deposited by wind during the
dry Tllinoian stage of the Pleistocene epoch. These de-
posits of reddish sand mixed with various amounts of silt
and ¢lay occur extensively on the Fligh Plains in this
part of Texas (6).

The parent material of such soils as the Arvch and Por-
tales is believed to have been deposited as sediments in
the basing and shallow valleys during the much later and
more humid Early Wisconsin stage of the Pleistocene
epoch. These deposits accumulated in lakes held in un-
drained depressions (§). Many of these basins were modi-
fied by subsequent deflation (wind ervosion),

When the glaciers receded, the climate became more
arid.

Relief

Cochran County is & part of an immense plain that
slopes gently to the southeast. Differences in degree of
slope arve slight ; consequently, there is very little variation
in the soils because of relief. Most of the landscape con-
sists of long, gentle swells that have a slope of less than

2 percent, but in areas next to playas and along drainage-
ways, the glope is 3 to 8 percent. On the steeper slopes,
soil is being eroded about as fast as it forms. Also, less
moisture s taken in on the steeper slopes, and, as a resulf,
the process of soil formation is slow.

The strong westerly winds have deposited soil materials
on slopes facing east and removed soil material from those
facing west. As a vesult, in many areas the soils ave
deeper on slopes facing east.

Time

The length of time that climate, living organisms, and
relief have had to act on pavent material aflects the kind
of soil that develops. Since the climate is dry in Cochran
County, and the vegetation sparse, a long time is required
to produce differences among the soils.

The soils of this county differ considerably in degree
of development becaunse they have been exposed to soil-
forming processes for different lengths of time. Young
soils, such as those of the Spur or Tivoli series, which have
formed in materials of vecent age, do not have well-
expressed hovizons. Mature soils, such as those of the
Amarillo or Brownfield sevies, show marked horizon dif-
ferences. Most of the mature soils are deep, are nearly
level or gently sloping, and have been in place a long time.

Classification of Soils by Higher Categories

Classification consists of an orderly grouping of defined
kinds of soils in a system designed to make it easier to
remember soils, including their characteristics and inter-
relationships, and to organize and apply the results of
experience and research to areas ranging in size from
several acres to millions of square miles. The defined
kinds of soils are placed in narrow classes for use in de-
tailed soil surveys and for the application of knowledge
within farms and fields. The many thousands of narrow
classes ave then grouped into progressively fewer and
broader classes in successively higher categories so that
information can be applied to large geographic arveas.

Classes of soils defined on a comparable basis and of
the same rank in a classification system comprise what
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INTERPRETATIONS OF THE SOILS--Continued

So0il characteristics affecting--

Irrigation Land leveling

Field terraces and
diversion terraces

Waterways Remarks

High water-holding capacity;
high intake rate; suited to
surface or sprinkler
irrigation.

So0il properties
favorable; no
limitations,

High water-holding capacity;
moderate intake rate;

sulted to surface or sprink-
ler irrigation.

Soil properties
favorable; no
limitations.

Soil properties
favorable; no
limitations.

Soil properties
favorable; no
limitations.

Moderately erod-
ible.

Strongly calcareous
substrata.

Moderately erod-
ible.

Strongly calcareous
substrata.

is called a category. A comprehensive system of soil clas-

sification, one that will be useful in dealing with the soils’

of a small field as well as with the soils of a continent and
arveas of intermediate size, must thervefore consist of a
number of categories. The higher categories consist of
fewer and broader classes than the lower categories.

The system of soil classification now used 1 the United
States has six calegories. Rach successively higher cate-
gory consists of a smaller total number of classes, and
each of those classes has a broader range of characteristics.
Thus, there ave thousands of classes in the lowest category
and three in the highest category. The intermediate cate-
gories arve also intermediate in number of classes and in
permissible span, or hreadth, of each class. Beginning
at the top, the six categories in the system of soil classi-

-fication are the ovder, the suborder, the great soil group,
the family, the series, and the type.

Four of the six categories have been widely used, and
two have been used little. Of the two higher categories,
the order and great soil group have been used widely.
Similarly, the two lowest categories, the soil series and
soil type, have been widely used. On the other hand, the
categories of the suborder and family have never been
fully developed and ave therefore of little value now.
In soil classification and mapping, attention largely has
heen given to the recognition of soil types and series within
counties or comparable areas and to the subsequent group-
ing of the series into great soil groups and orders. The
two lowest categories have been used primarily for study
of soils of small geographic areas, whereas the categories
of the order and great soil group have been used for the
study of soils of large geographic areas.

Differences in the breadth, or span, of individual classes
in each category arve indicated by the total number of
classes in that category. All soils in the United States are
included in the three classes in the highest category, the
soil order. These same soils arve placed into some three
dozen great soil groups, a category of somewhat lower
rank. Going down the ladder to the next lower category
in general use, approximately 7,000 soil series have heen
recognized in the United States. More series will be rec-
ognized as the stucy of soils continues, especially in areas

where little work has heen done in the past. The total
number of soil types is not known exactly, because records
are not maintained for individual soil types as they arve
for individual soil series. The total number of soil types
recognized in the country as a whole, however, would be
at least twice as large as the number of series. From
comparisons of the respective numbers of orders, great
soil groups, series, and. types, it is immediately obvious
that the ranges permitted in the properties of soils within
one class in a category of high rank are broad, whereas
ranges within individual classes in a caterogy of low rank
ave relatively narvow.

The nature of each of the four categories—order, great
soil group, series, and type—will not be described at
length in this section. The soil series and the soil type
are defined in the Glossary.  The soil order and the
great soil group are described briefly in the subsequent
parvagraphs.

The highest category in the present system of soil classi-
fication consists of three classes, known as the zonal, intra-
zonal, and azonal orders. The zonal order comprises soils
with evident, genetically related horizons that reflect the
dominant influence of climate and living organisms in
their formation. The éntrazonal order comprises soils
with evident, genetically related horizons that reflect the
dominant inflnence of one or move local factors of parent
material or topography over the effects of climate and
living organisms. The azonal order comprises soils that
Iack aistincf;, genetically related horizons because of one or
more of the following: youth of parent material, vesist-
ance of parent material to change, and steep topography.

Soils of all three orders can usually be found within
a single county, as is true in Cochran County. Soils of
two or all three orders may occur in a single field.

Primarily, the order indicates something about impor-
tant factors of soil formation and something about degree
of horizonation. DBut the ranges in properties are wide
within any one order. Consequently, the total number of
statements that are valid for all soils within an order is
limited.

The great soil group is the next lower category that has
been widely used in this country. This category indicates
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a number of relationships in soil genesis and also some-
thing about fertility, suitability for crops or trees, and the
like.

Tach great soil group consists of a large number of soil
series that have many internal features in common. All
members of o single great soil group in either the zonal ov
intrazonal order have the same number and kind of defin-
itive horizons in their profiles. These definitive horizons
need not be expressed to the same degree, nor do they need
to be of the same thickness in all soils within one great
soil group. Specific horizons must be recognizable, how-
ever, in every profile of a soil sevies representing a given
great soil group.

Great soil groups in the azonal order are defined in
part on the basis of the nature of the profile and in part
on the basis of history or origin of the soil. All mem-
bers of an azonal great soil group have a number of in-
ternal features in common, but none of the three great soil
groups in this order has distinct hovizonation. Conse-
quently, all of them still strongly resemble the material
from which they are forming. Definitions of the great
soil groups in the azonal order are based on the portion
of the profile approximately comparable in thickness to
the solum of associated great soil groups of the zonal and
mtrazonal orders.

The classification of soil series in Cochran County into
ereat soil groups is shown in the following tabulation,
Igach series has been classified on the basis of the curvent
understanding of the soils and their formation.

Order and great

soil group Serics

Zonal—
Chestnut ____ Bippus,* Lubbock, Stegall, Zita
Noncalcic
Brown ____ Brownfield.
Reddish
Chestnut ._ Amarillo, Arvana,
Intrazonal—
Calcisol _____ Arch, Gomez, Mansker, Portales.
Grumusol ___ Randall.
Azonal—
Alluvial ____ Spur.
Lithosol ____ Kimbrough, Potter.
Regosol _____ Berthoud, Drake, Tivoli.

* Intergrade to Calcisol.

Morphology and Classification of Soils
in Cochran County

The relationship of the outstanding morphological chax-
acteristics of the soils of this county to the factors of soil
formation is briefly discussed in this section. The soil
sevies are also classified into great soil groups and orders,
and a typical profile of each series is described.

Soil morphology is expressed in many ways in the soils
of Cochran County. Some soils have distinet horizons;
others have only faint horizons. The differentiation of
horizons in soils is the result of several factors, among
them (1) accumulation of organic matter, (2) leaching
of carbonates and salts, (8) translocation of silicate clay
minerals, and (4) reduction and transfer of ivon. Twao
or more of these processes have operated in the develop-

ment of horizons in most of the soils in this county. For
example, the influence of the fivst three is reflected in the
prominent horizons of Amavillo fine sandy loam; the in-
fluence of the first is dominant in the morphology of Tivoli
fine sand.

Some organic magter has accomulated in the nppermost
layer of all the soils in Cochran County to form an Al
horizon. Most of this organic matter 1s in the form of
humus.  The quantity ranges from one-fourth of 1 per-
cent in some soils to 2 percent in others,

Leaching of carbonates and salts has occurred in most
of the soils of the county, although it has been limited in
some. ILeaching has permitted the subsequent transloca-
tion of silicate clay minerals in the move mature soils.

Translocation of silicate clay minerals has contributed to
the development of horizons in the Amarillo, Avvana,
Brownfield, Lubbock, and Stegall soils.

Reduction and transfer of iron has occurred only in
the poorly drained soils of the playa beds.

A prominent horvizon of calcium carbonate accnmula-
tion, locally called “caliche,” is a significant characieristic
of most of the soils in Cochran County. This layer is
usually called a Cca horizon, as in the Potter soils; a
Drca hovizon, as in the Arvana soils; or a Dr horvizon, as
m the IGmbrough soils.

The caliche layersin the soils of this county have formed
in_one of two ways or a combination of the two.

The fivst is the leaching of carbonates from the upper
horizons. The depth to which these carbonates move in
the soil is related to the amount of moisture that enters
the soil. In more humid regions the carbonates may he
leached out of the soil. Since rainfall is low in Cochran
County, the amount of water that percolates through the
profile is not sufficient to remove the calcium earbonate
that was in the parent material. The nsual result is the
accumulation of calcium carbonate at aboui the depth
to which surface water ordinarily percolates. The Ama-
rillo soils have a Ceca horizon that was formed in this
manner.

The second manner in which the carbonate layers have
formed is by precipitation of calcium from a high water
table at some time in the past. The water table could have
been very near, or even above, the surface, and it prohably
fluctuated up and down in alternate wet and drvy periods.
The Avch and Portales soils have carbonate layers that
formed in this manner. Of course, as the soils have de-
veloped, there has been some downward movement of
carbonates.

The carbonate horizons that have formed by downward
percolation of water usually have a pinkish color. This
color may be due to the mixing of whitish carbonates with
reddish soil material. The carbonate layers that have
been formed by precipitation from, or that have been in-
fluericed by, a high water table usually have a whitish color.
Figare 19 shows a thick, white caleium carbonate hovizon
of the kind that can result from precipitation of carbonate
from a high water table. Some downward movement, of
carbonates has occurred also. .

Some soils do not have calcinm carbonate horizons,
either because of their age or because of the nature of the
parent materials, The Tivoli and Brownfield soils lack
carbonate horizons because their pavent material contained
insufficient, amounts of carbonates. Some Brownfield soils
ave undervlain by buried soils that do have a ealeium car-



COCHRAN COUNTY, TEXAS 61

Figure 19.—Soil profile showing thick Cca horizon like that in the
Arch, Portales, and Zita soils.

bonate horvizon. The Drake soils are very high in carbon-
ates, bub they arve so young that downward movement of
these materials has not occurred.

Zonal order

Nearly 83 percent of the area of Cochran County con-
sists of soils of the zonal ovder. Three great soil groups
are represented : Chestnut, Noncalcic Brown, and Reddish
Chestnuf,

CHESTNUT SOTLS

The soils in this group, as they occur in this county,
are In a slightly lower position than surrounding soils.
Because of their position they have veceived some extra
moisture.  They may also have received, very gradually,
an accumulation of soil matevial from swrrounding soils.

These soils have a thick, dark-brown to dark grayish-
brown A horizon. This horizon is dominantly saturated
with bivalent cations, has a narrow carbon-nitrogen ratio,
and is about 1 or 2 percent organic matter.

There ave four series in this group, the Bippus, Lubbock,
Stegall, and Zita. The Tubbock and Stegall soils have
a thick, strong B hovizon well enviched with clay. The
Bippus and Zita soils usually do not have a I3 horizon;
however, they have a very thick A horvizon, and in the
Jower part of the A there may be a slight “clay bulge,”
or increase in clay content. The Bippus and Zita soils ave
intergrades to Caleisols.  The Bippus, Lubboclk, and Zita
soils have a strong caleium carbonate hovizon at a depth

of 1145 to 4 feet. The Stegall soils have a Drca horizon
of indurated caliche at a depth of 1to 3 feet.

Climate and living organisms have had the greatest
influence in determining the morphological chavacteristics
of the Chestnut soils in this county. However, their low
position in the landscape, which has allowed them to re-
ceive extra water, has also had an influence on their
development.

NONCALCIC BROWN SOILS

Brownfield soils are the only soils of the Noncalcic
Brown great soil group in Cochran County. These soils
are undulating. Their pavent material is wind-deposited
sand and is underlain in many places by a move clayey
buried soil.

The Noncalcic Brown soils in this area have a thick A
horizon of light-brown fine sand over a thick B horizon
of sandy clay loam. The organic-matter content of the
A horizon generally is less than one-half of 1 percent.
Thereisno calcium carbonate horizon.

REDDISH CHESTNUT SOILS
This is the most extensive group of soils in Cochran

County. Tt comprises move than 60 percent of the acre-
age. The Amarillo and Avvana series are in this gronp.

These soils occur on broad, nearly level to gently sloping
areas in most parts of the county. They have a thick,
brown to veddish-brown A horizon that grades to a prom-
inent B hovizon of illuvial silicate clays. The Amarillo
soils have a thick caletum carbonate horizon, and the
Arvana soils have a horizon of indurated caliche (Drca).

The thick A horizon has a high base-exchange capacity
and a navrow cavrbon-nitrogen ratio. The organic-matter
contentis 0.6 to 1.8 percent.

Although the color of these soils has been inflnenced
by parvent materials, their genetically related horizons and
other chavacteristics show that the predominant influences
in their formation have been those of climate and living
organisms.

Intrazonal order

About 11 percent of the area of Cochran County con-
sists of soils of the intrazonal ovder. Two great soil
groups are represented: Caleisols and Grumusols.

CALCISOLS

The outstanding characteristic of these soils is a thick
hovizon of calcinm carbonate 10 to 36 inches helow the
surface. Free lime occurs throughout the profile.

The horizon sequence of these soilsis A, AC, Cea, and C.
The color of the A horizon ranges from grayish brown to
pale brown or even light gray. The A horizon is mod-
erately thick to thick and in the virgin condition grades
to the AC hovizon. The AC horizon is lighter colored
than the A, and is higher in free lime content.

These soils are saturated with bases and have a narrow
carbon-nitrogen ratio. The organic-matter content is 0.5
to 2 percent.

Fowr series in this county are in the Calcisol group:
the Avch, Gomez, Mansker, and Portales. The Axrch,
Gomez, and Portales soils oceur in a slightly lower posi-
tion than surrounding soils. Their parvent matevial ap-
pears to be late Pleistocene limy sediments that seem to
have been calcified as a result of a shallow water table
prior to the development, of the present soil.  The parvent
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material of the Gomez soils is much more sandy than that
of the Arch or Portales soils. The Portales soils are
deeper than the Avch. This may be because the Portales
soils ave a little more mature, or because they have a more
favorable microvelief and consequently have received extra
water that speeded the leaching of lime.

The morphology of the Arch, Gomez, and Portales
soils has been most strongly influenced by parent mate-
rial and time.

Mansker soils have slopes of up to 5 percent and conse-
quently have been strongly influenced by velief. '

Theoretically Arch soils should in time develop into
soils resembling those of the Portales series, and then into
Chestnut soils resembling those of the Zita series.

Apparently the Calcisols of Cochran County do not
have an illuvial B horizon, because there is free lime
throughout the profile. Leaching of carbonates and salts
from the upper part of the profile seems to be a prereq-
uisite to the translocation of the silicate clays.

GRUMUSOLS

The only Grrumusols in Cochran County are the Randall
soils. These soils have developed in playa beds from
clayey material. Because of their low position in the
landscape, they developed under wet, conditions.

These are the only soils in Cochran County that are
high in montmorillinite clay. They may be either cal-
careous or noncalcareous, but usually they have a pH of
more than 7.0. )

Unless leveled by farming, these soils have a gilgal
microrvelief. They also have slickensides within the pro-
file, but these are not prominent in the Grumusols of this
county.

These soils receive much outside water as runoff from

surrounding soils. They may be inundated for only a few
days or for several months. There is, however, a sub-
stantial excess of evapotranspiration over precipitation.
This results in drying of the soil to such a degree that
large cracks develop. “Surface material sloughs into these
cracks, or soil material is washed or blown info them.
When the soil is wet again, swelling and sheaving fake
place. This mass movement makes the soils unstable.
" The rednction and transfer of iron and manganese has
ocenrred in these soils. This is indicated by the gray
colors of the lower part of the horvizon. Fine, hard fer-
romanganese concretions are common in some profiles.

Azonal orvder

About, 6 percent of the avea of Cochran County consists
of soils of the azonal order. Three great soil groups are
represented : Alluvial soils, Lithosols, and Regosols. The
azonal soils usually have only a weak A1l horizon.

ALLUVIAL SOILS

The Spur soils are the only Alluvial soils in Cochran
County. They occur only in draws or drainageways.

Spur soils are immature. They arve brown or grayish
hrown in color and have free lime throughout the profile.
They have no caleium carbonate horizon and are commonly
stratified below a depth of 2 feet. Time is the dominant
factor in their formation. They do not have distinct hovi-
zons hecause they have not been exposed to the processes
of soil formation long enough.

Figure 20.—Profile of a Kimbrough soil showing thin profile over
indurated calcium carbonate.

LITHOSOLS

The Kimbrough and Potter soils are in this group.
Both are less than 10 inches deep.

The Kimbrough soils are very shallow because of their
parent matevial, which was derived from thick beds of
mdurated calcium carbonate (fig. 20).

The Potter soils ave very shallow because of relief.
The slopes ave so steep that geologic erosion removes the
soil almost as fast as it develops.

REGOSOLS

This group includes the Berthoud, Drake, and Tivoli
series. These soils have weak horizonation, either because
of the nature of the parent material or because of age.

The Berthoud soils developed from recent colluvium
along the slopes of the draws. They have a weak A
horizon slightly darkened by organic matter and a faint
but evident calcium carbonate horizon. Free lime oceurs
throughout the profile.

The Drake soils developed from eolian material very
high in lime. This material was deposited as dunes to the
leeward of playas during the late Wisconsin stage. It is
probably part of the Tahoka formation. These soils are
very immature because of the nature of the pavent ma-
terial and because of age. Only a weak A horizon is
evident.

The Tivoli soils developed from matervial. thai was
about 95 percent quartz sand. This material contained
little clay or minerals subject to weathering; hence, sub-
surface horizonation is lacking. A weak A1 darkened
by organic matter is usually the only identifiable hovizon.
Parent material is the dominant factor in the development
of these soils.

Representative profiles

Representative profiles of each of the soil series in
Cochran County arve described in detail in the following
pages.

AMARILLO SERTES

This sevies consists of deep, brown to reddish-brown,
well-drained soils of the uplands. They have developed
from unconsolidated, moderately sandy sediments that
were reworked by wind during the Pleistocene epoch.
The Amarillo soils have formed under a grass cover on
broad, nearly level to gently sloping areas. They are
extensive and occur in all parts of the county.
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The Amartllo soils differ from the .\ vrvana in having no
mdurated caliche within 36 inches of the surface. They
arve less sandy than the Brownfield soils and darker col-
ored. They are rvedder, they have less caletom, and they
are usually deeper th an the Mansker, Pon,{,n]es, and Zita
soils. They have a less clayey and more friable subsoil
than the Lubbock soils.

Because the Amavillo series is extensive and is impor-
tant in the classification scheme, a pmﬁ](, of each type is
described.  The ovganic-matier content of the loamy fine
sands is usually less than 1 percent: that of the loams is
usually more than 1 percent; and that of the fine sandy
loams ranges from about 0.7 percent to 1.3 percent.

Amarillo fine samdy lowm.—The following plolﬂt, of
Amarillo fine sandy loam is located 1.4 miles south and
0.2 mile west of the courthouse in Morton. TFigure 21
shows the horizon sequence.

Alp—0 to 10 inches, reddish-brown (5YR 4/4) fine sandy
loaim ;. dark rveddish brown (5YIR 3/4) when moist:
struetureless : slightly hard when dry, friable when

moist : neutral: abrupt boundary. )
B2—10 to 27 inches, reddish-brown (5YR 4/3) sandy clay
lonm: dark reddish brown (HYR 3/3) when moist;

compound structure—moderate coarse prismatic and
weak granular; hard when dry, friable when moist;
many fine and very fine pores, many worm casts;
neuntral ; gradual boundary.
to <44 inches, yellowish-red (5YR 5/6) sandy clay
Toam : yellowish red (5YR 4/6) when moist; less
clayey than B2: compound structnre—weak coarse
prismatic and granular: consistence same as for B2:
weakly caleareous; clear boundary.
to 62 inches, pink (7T.5YR S/4) sandy clay loam:
pink (7.5YR 7/4) when moist; estimated 50 percent by
volume of CaCOx equivalent, 30 percent of which is
hard concretions less than 30 millimeters in diameter:
very strongly ealeareous: diffuse boundary.
C—02 to 78 inches 4, reddish-yellow (5YR 6/6) sandy clay
loam ; yellowish red (5YR 5/6) when moist; about
15 to 20 percent by voluine of CaCO; equivalent: very
strongly calcareous.

B3—27

Cen—rt

Thickness of the A horizon ranges from 6 to 12 inches.
Color ranges from reddish brown io brown (values 4 to 5
dry, chromas 3 to 4, hues 5YR o 7.5YR). In the virgin
condition the structire of the A hovizon i 18 weak mfmuhu

Thickness of the B2 horizon ranges from 10 to 20 inches.
Color is usually reddish brown (hue 5YR). Texture

ranges from light to heavy sandy clay loam. Structure
ranges from moderate conise prismatic to weak or mod-
erate fine or medium subangular blocky or granular. Re-
action of the A and B2 horizons ranges from neutral to
mildly alkaline.

Thickness of the B3 horizon ranges from 10 to 50
inches. Color 1s usnally yellowish ved but ranges Lo red
(hues 25YR to 5YR). Structure is weak and varies
from prismatic to subangular blocky or granular. Reac-
tion ranges from ml]dly alkaline to moderately alkaline.
Effervescence with acid ranges from none to strong.

Depth to the Cea horizon is generally between 56 and
54 inches but ranges from 2 to T feet. Thickness of this
horizon is HSH(L”Y about 18 inches but ranges from 6 to
36 inches. Color ranges from pinkish white o vellowish
red, (hues 3YR to (.nY]x,). Hard and soft CACO, con-
cretions make up 30 to 60 percent of this horvizon. In a
few places the upper part ¢f the Cea horvizon is slightiy
to moderately cemented.

The C horizon ranges from rveddish yellow to yellowish
red.

(81—-69 34—
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Figure 21.—Profile of Amarillo fine sandy loam.

Amarillo loam.~The following profile of Amarillo
]o(lm 1s located 6 miles easi and 2 mllus south of Morton,
1,500 feet west and 1,000 feet north of the southeast comu'
of Tabor 8, League 86.
Ap—0 to 8 inches, reddish-brown (5YR 4/4) loam; dark
reddish brown (5YR 3/4) when moist; structureless;
hard when dry, friable when moist; neutral; abrupt

bonndary.
RB21—S to 18 inches, reddish-brown (5YR 4/3) sandy clay
loam; dark reddish brown (SYR 3/3) when moist:

moderate, coarse, prismatic and weak, subangular
blocky structure; very hard when dry, friable when
moist; many fine and very fine pores, common me-
dium pores, common worm casts; neutral; gradual
boundary.

B22—18 to 24 inches, reddish-brown (5YR 5/4) sandy clay
loam; reddish brown (5YR 4/4) when moist: weak,
coarse, prismatic and subangular blocky structure;
hard when dry, friable when moist; many fine and
very fine pores: neutral; gradual houndary.
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13—24 to 38 inches, yellowish-red (5YR 5/6) sandy clay loam;
vellowish red (5YR 4/6) when moist; weak, coarse,
prismatic structure ; weakly calcareous ; abrupt bound-
ary.

Cca—38 to 58 inches, pink (YR 8/4) sandy clay loam; pink
(OYR 7/4) when moist; about 50 percent by volumne
of CaCOs equivalent, 30 percent of which is hard con-
cretions less than & centimeters in diameter: very
strongly calcareous; diffuse boundary.

C—58 to 80 inches -, reddish-yvellow (5YR 6/6) saudy clay
loam ; yellowish red (5YR 5/6) when moist: about 15
percent by volume of CaCOs equivalent; very strongly
caleareous.

Thickness of the A hovizon ranges from 6 to 10 inches.
Color varies from reddish brown to brown (values 4 to §
dry, chromas 3 and 4, hues 5YR and 7.50YR). Texture
generally is loam but vanges to light sandy clay loam.

Thickness of the B21 horizon ranges from 6 to 15
inches. Color is usually reddish brown (hue 5YR).
Structure ranges from moderate coarse prismatic to sub-
angular blocky and is in many places a composite of the
two. .

The range in characteristics in the B22 horizon is about
the same as in the B21, but in a given profile the B22
ordinarily is lighter colored and a little Tess clayey than
the B21 and has weaker structuve.

Thickness of the B3 horvizon ranges from 10 to 20

inches. Color ranges from reddish brown to rveddish
vellow. Structure is weak and rvanges from prismatic to

subangular blocky or granular. Iaffervescence with acid
ranges from slight to strong.

Depth to the Cea horizon ranges from 28 to 60 inches
but averages 36 to 42 inches. Thickness of this horizon is
nsually about 18 inches but ranges from 10 to 30 inches.
Color ranges from pinkish white to yellowish red. In
places the upper part of the Cea is slightly to moderately
cemented.

The C horizon is sandy clay loam. Tt is several feet:
thick and ranges from reddish yellow to yellowish red.

Amarillo loamy fine sand.—The following profile of
Amarillo loamy fine sand is located 7 miles southwest of
Lehman, 800 feet east and 800 feet north of the southwest,
corner of Labor 5, League 154.

A1—0 to 12 inches, brown (7.5YR 4/4) loamy fine sand; dark
brown (7.5YR 3/4) when moist; weak, granular
structure ; soft when dry, very friable when moist:
many fine pores, few worm casts; neutral; clear
boundary.

B2—12 to 30 inches, reddish-brown (5YR 3/4) sandy clay
loam; dark reddish brown (5YR 3/4) when moist:
moderate, coarse, prismatic structure; hard when
dry, friable when moist; many fine and medium
pores; common worm casts; neutral; gradual bound-
ary.

B3—30 to 56 inches, red (2.5YR 4/6) sandy clay loam; dark
red (2.5YR 3/6) when moist; weak, coarse, prismatic
structure; hard when dry, friable when moist ; mildly
alkaline, becoming weakly calcareons in lower 6
inches ; abrupt boundary.

Cea—56 to 72 inches, pink (5YR 7/4) sandy clay loam ; light
reddish brown (5YR 6/4) when moist; hard when
dry, friable when moist; an estimated 40 to 50 per-
cent, by volume, of CaCOs; equivalent; very strongly
caleareous ; diffuse boundary.

C—72 to 80 inches -, reddish-yellow (5YR 6/6) sandy clay
loam ; yellowish red (5YR 5/6) when moist; about 15
to 20 percent, by volume, of CaCO; equivalent; very
strongly calcareous.

Thickness of the A horizon ranges from 8 to 14 inches.
Color varies from reddish brown to brown (values of 4
to 5.5 dry, chromas 3 to 5, hues 5YR and 7.5YR).

Thickness of the B2 horizon ranges from 10 to 20
inches. Color is usually reddish brown (hues 2.5YR and
5YR). Texture ranges from light to heavy sandy clay
loam. Structure ranges from moderate coarse prismatic
to weal or moderate fine or medium subangular blocky
or granular. Reaction ranges from neutral to mildly
alkaline.

Thickness of the B3 horizon ranges from 20 to 50 inches.
Color ranges from red to yellowish red (hues 2.5YR and

5YR). Texture ranges from light to medinm sandy clay
loam. Structure ranges from weak coarse prismatic to

subangular blocky or granular. Tffervescence with acid
ranges from none to strong.

Depth to the Cea horizon ranges from 38 to 80 inches.
Thickness of this horizon is unsually about 15 inches but
ranges from 6 to 30 inches. Color ranges from pink to
yellowish red (hue 5YR). Hard and soft concretions
of CaCO; make up 30 to 60 percent of this horizon.

The C horizon is sandy clay loam. It is several feet
thick and ranges from reddish yellow to yellowish red.

ARCH SERIES

This series consists of shallow, light-gray to grayish-
brown, well-drained, high-lime soils. They have de-
veloped from chalky, unconsolidated, old alluvium or
plains outwash that appears to have been modified by
calcium carbonate deposited from ground water. The
Arch soils have formed under a cover of short and mid
grass. They are nearly level and are slightly lower than
surrounding upland soils. They are nextensive, and
most of the acreage is in the northern part of the county.

The Arch soils are lighter colored than the Portales
soils and less deep. They are lighter colored than the
Mansker soils and more nearly level than the Drake soils.

The following profile of Arch loam is located 0.1 mile
north and 0.2 mile west of the southeast corner of Labor
18, League 160.

A1—0 to 6 inches, light brownish-gray (10YR 6/2) loam; dark
grayish brown (10YR 4/2) when moist; weak, granu-
lar structure; hard when dry, friable when moist:
common, fine CaCos concretions on surface; very
strongly calcareous; clear boundary.

AC—0 to 15 inches, light-gray (10YR 7/2) light clay loam:
grayish brown (10YR 5/2) when moist; weak, granu-
lar structure; consistence same as above; many fine
and very fine pores, few medium pores, common worm
casts, few very fine CaCO, concretions; very strongly
caleareous; clear boundary.

15 to 42 inches, white (10YR 8/2) clay loam; light gray
(10YR 7/2) when moist; slightly hard when dry.
friable when moist; very strongly calcareous; diffuse
boundary.

C—42 to 68 inches -, light-gray (10YR 7/2) clay loam; light

brownish gray (10YR 6/2) when moist; consistence
same as for Cea ; very strongly calearcous.

Cea

Thickness of the A horizon ranges from 4 to 8 inches.
In the fine sandy loams, texture ranges from lght to heavy
fine sandy loam. In the loams, texture ranges to a
light clay loam. Color of the A hovizon ranges from light
gray to grayish brown (hue 10YR).

Thickness of the AC horizon ranges from 6 to 12 inches.
In the fine sandy loams, texture varies from loam to sandy
clay loam. In the loams, it ranges from loam to clay
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loam. Colov is the same as for the A horizon, but in a
given profile the AC hovizon is usually a little lighter
colored than the A.

Depth to the Cea horizon ranges from 10 to 22 inches.
Thickness of this horizon ranges from 12 to 42 inches.
Color ranges from white to light gray. The calcium car-
bonate equivalent ranges from 40 to 60 percent, by volume.

The C horizon ranges from light gray to very pale
brown. The CaCO, content is about half that of the Cea
horizon.

This soil is very strongly calcareous. Hard, medinm
to fine concretions of CaCO, may occur throughout the
profile.

ARVANA SERIES

This series consists of shallow to moderately deep, brown
to reddish-brown, well-drained soils of the uplands. They
have developed from a thin mantle of moderately sandy,
unconsolidated, calcareous, eolian sediments over hard,
platy, stonelike caliche. The Arvana soils have formed
under a cover of short and mid grasses. They are nearly
level to gently sloping. They are inextensive and occur in
the northern part of the county.

The Arvana soils differ from the Amarillo soils in hav-
ing indurated caliche within 36 inches of the surface.
They ave deeper than the Kimbrough soils and redder and
less clayey than the Stegall soils.

The following profile of Arvana fine sandy loam is lo-
sated 370 feet south and 200 feet west of the northeast
corner of Labor 9, League 121,

Alp—0 to 8 inches, brown (7.5YR 4/4) fine sandy loam ; dark
brown (7.5YR 3/4) when moist; structureless ; slightly
hard when dry, very friable when moist; mildly alka-
line; abrupt boundary.

B2—8 to 20 inches, reddish-brown (5YR 4/4) sandy clay
loam; dark reddish brown (5YR 3/4) when moist:
compound structure—moderate coarse prismatic and
weak subangular bloeky; very hard when dry, friable
when moist ; many fine and very fine pores; few worm
casts ; mildy alkaline ; gradual boundary.

Bi3—20 to 30 inches, yellowish-red (5YR 5/6) sandy clay loam ;
yellowish red (5YR 4/6) when moist; less clayey than
B2; weak, coarse, prismatic structure; hard when dry,

friable when moist; many fine and very fine pores;
weakly calcareous; abrupt boundary.

Drca—30 to 45 inches -+, indurated nlaty caliche.

Thickness of the A horizon ranges from 6 to 10 inches.
Texture varies from fine sandy loam to light loam. Color
ranges from veddish brown to brown (values of 4 to &
dry, chromas 8 and 4, hues 5YR and 7.5YR). In the
virgin condition the structure of the A horizon is weak
granular.  The veaction ranges from nentval to mildly
alkaline.

Thickness of the B2 horizon ranges from 6 to 16 inches.
Color is usnally reddish brown (hue 3YR). Texture
ranges from light to medium sandy clay loam. Structure
varvies from moderate coarse prismatic to compound puris-
matic and weak subangular blocky or granular. Reaction
ranges from neutral to mildly alkaline.

Thickness of the B3 horizon vanges from 4 to 12 inches.
This horizon is usually absent in the shallow phase. Color
varies from red to yellowish ved (hues 25YR and 5YR).
‘Structure is weak and varies from prismatic to granular.
Reaction ranges from mildly alkaline to moderately alka-
Iine. Effervescence with acid i1s generally slight but is
strong in some places, at least in the lower 4 to 6 inches
of thislayer.

Depth to the Drea horizon ranges from 10 to 36 inches.
Areas in which the depth is less than 20 inches are mapped
as o shallow phase. The Drea horizon is usually 1 to 2
feet thick over softer caliche that is many feet thick. The
havdened caliche consists of indurated plates or slabs
from 1 to 8 feet in diameter and 1 to 3 inches thick. These
plates are smooth on top, knobby beneath, and laminated
within. They overlap from 20 to 50 percent.

BERTHOUD SERIES

This series consists of shallow to modervately deep,
brown to grayish-brown, well-drained sloping soils. They
have developed from moderately sandy, calcareous, local
colluvial materials. The Berthoud soils have formed un-
der a cover of mid grass on short slopes. They ave very
minor in extent, and most of them occur along Sulphur
Draw in the southeastern part of the county.

The Berthoud soils differ from the Bippus soils in being
lighter in color, in having a thinner A horizon, and in
occurring on steeper slopes. They are usually deeper
than the Mansker soils and they lack a prominent cal-
cium carbonate horizon. They are much deeper than
the closely associated Potter soils.

The following profile of Berthoud fine sandy loam is
located 2.7 miles south of the intersection of Farm Roads
301 and 1780, on the west side of the road and on the north
side of Sulphur Draw, or 0.1 mile north of the sontheast
corner of Labor 20, League 55.

A1—0 to 9 inches, brown (7T.5YR 5/2) fine sandy loam; dark
brown (7.5YR 4/2) when moist; weak, granular struc-
ture; slightly hard when dry, very friable when moist;
few fine CaCOs; concretions ; strongly calcareous ; grad-
ual boundary.

AC—9 to 18 inches, brown (7.5YR 5/4) sandy clay loam ; brown
(T.5YR 4/4) when moist; compound structure—weak
coarse prismatic and granular; hard when dry, fri-
able when moist; many fine and very fine pores,
common wornr casts; concretions same as in Al hori-
zon ; strongly calcareous; clear boundary.

18 to 65 inches -, light-brown (7.5YR 6/4) sandy clay
loam; brown (7.5YR 5/4) when moist: common fine
and very fine CaCO, concretions; films and threads
of segregated CaCOs; very strongly calcareous.
Thickness of the A1 horizon ranges from 6 to 15 inches.

Texture varies from fine sandy loam to light sandy clay

loam. The upper part of the horizon commonly is more

sandy, especially in the thicker profiles. Color ranges
from brown to grayish brown (hues 7.5YR and 10YR).

Structure varies from weak granular to weak prismatic.
Thickness of the AC horizon ranges from 6 to 15 inches.

Textures varies from light to medium sandy clay loam and,

in places, loam. Color ranges from brown to pale brown.

Structure is the same as for the A horizon.

The Cea horizon is faint but evident. Depth to the Cea
vanges from 15 to 80 inches. Thickness varies greatly be-
cause, in many areas, this soil overlies a buvied soil at a
depth of more than 38 feet. Texture is the same as for the
AC hovizon. Color varies from light brown to very pale
brown.

Hard, medium to fine concretions of CaCO; usually
occur throughout this soil. The buried soil generally 1s
similar to the parent material of the Amarillo soils.

Cea

BIPPUS SERIES
This series consists of moderately deep to deep, dark-
brown to dark grayish-brown, well-drained soils. They
have developed from strongly calcareous, moderately fine
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textured alluvium transported from nearby uplands. The
Bippus soils have formed under a cover of mid and short
grasses in concave arveas along the bottoms of the draws.
The slope range is from one-half of 1 percent, to 114 per-
cent. These soils are very minor in extent and occur
mostly along Sulphur Drayw.

The Bippus soils differ from the Spur soils in heing
much darker colored and mnoncalcareous in the upper
horizons. They lack the strong calcium carbonate horizon
of the Zita soils, and they ave much darker coloved than
the Berthoud soils.

The following profile of Bippus loam is Jocated 12 miles
south of Whiteface in Sulphur Draw on the west side of
the highway.

A11—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; very
dark grayish brown (10YR 3/2) when moist; weak,
granular structure; hard when dry, friable when
moist ; mildly alkaline ; clear boundary.

Al2—S8 to 30 inches, very dark grayish-bDrown (10YR 3/2)
clay loam; very dark brown (10YR 2/2) when moist;
compound structure—moderate medium to coarse
subangular blocky and weak granular; very hard when
dry, friable when moist ; many fine and very fine pores,
common worm casts; mildly alkaline; clear houndary.

ACea—30 to 48 inches, brown (7.5YR 4/4) clay loam; dark
brown (7.0YR 3/4) when moist: weak subangular
blocky and granular structure; hard when dry, friable
when moist; many fine and very fine pores; lilns and
threads of CaCO; on ped surfaces, few fine concre-
tions; very strongly calcar 55 clear haundavy.

Cea—48 to 66 inches -, brown (7T.5YR 4/4) clay loam; hrown
(7.5YR 4/4) when moist; slightly hard when dvy, fri-
able when moist; common, hard and soft, fine and
very fine concretions of CaCOs; very strongly cal-
careons.

Thickness of the A11 horizon ranges from 4 to 13 inches.
Color ranges from dark brown to very davk grayish
brown, the lighter colors being in the fine sandy loams.
Texture varies from fine sandy loam to light clay loam.
Structure ranges from weak granular to subangular
blocky. Reaction ranges from neutral to mildly alkaline.
Small aveas may be caleareous because of a few inches
of recent overwash.

Thickness of the A12 horizon ranges from 6 to 30 inches.
Color is the same as for the A11 horizon. Texture ranges
from sandy clay Toam in the fine sandy loams to clay loam
in the loams. Structure ranges from weak to moderate
and from subangular blocky to granular.

Thickness of the ACeca horvizon ranges from 6 to 30
inches. Color vavies from brown to grayish brown or
light brownish gray. Segregation of CaCO, is usually
less than 5 percent. Texture is the same as for the Al12
hovizon.

Color of the Cea horizon ranges from brown to very
pale brown or light brownish gray. Segregation of
CaCO, is usually less than 15 percent. Texture varies
from loam to clay loam and, in the fine sandy loams, fo
sandy clay Toam.

BROWNFIELD SERIES

This series consists of deep, light-brown to brown, well-
drained sandy soils of the uplands. They have developed
from unconsolidated, very sandy, eolian material. The
Brownfield soils have formed under a cover of tall grass
on broad, undulating areas. They are extensive and ocenr
mostly in the southern and western parts of the county.
The Brownfield sevies differ from the Amavillo in

having a more sandy, lighter colored A horizon and in
lacking a calcium carbonate horvizon. They differ from
the Tivoli soils in having a morve clayey subsoil and in
lacking a duned topography.

About 30 percent of the acreage of Brownfield soils is
underlain by a buried soil at a depth of 24 to 60 inches.
Described below is a modal profile of Brownfield fine sand,
thick surface. This profile is located 9 miles south of
Bledsoe, 0.2 mile novthwest of the windmill in Section 12,
Block W.

A11—0 to 6 inches, brown (7.5YIX 5/3) fine sand; brown
(7.53YR 4/3) when moist ; single grain; loose when dry
or moist ; neutral ; clear houndary.

A12—06 to 24 inches, light-brown (T.A5YR 6/4) fine sand; brown
(7.5YR 5/4) when moist; single grain; loose when
dry or moist; neutral; clear boundary.

B2—24 {o 48 inches, red (2.5YR 4/) sandy clay loam; dark

red (2.5Y 8/6) when moist; compound structure—

moderate coarse prismatic and medinm subangular
blocky : very hard when dry; friable when moist; few
fine pores: nentral: gradual houndary.

to 60 inches, reddish-vellow (5YR G/6) sandy clay

loam; yellowish red (YR 5/6) when moist: more

sandy than B2; weak, subangular blocky structure;
hard when dry, friable when moist; neutral; diffuse
houndary.

C—60 to 80 inches, reddish-yellow (5YR 6/8) light sandy clay
loam : yellowish red (5YR 5/8) when moist; mildly
alkaline, with very small pockets that are weakly
calcareouns.

Abont 30 percent of the acreage of the Brownfield soils

is underlain by a buried soil (fig. 22) at a depth of 24

to 60 inches. Described helow is a profile of Brownfield

fine sand over a buried soil,

A11—0 to 10 inches, pale-brown (10YR (/8) fine sand; brown
(10YR 5/3) when moist; single grain; loose when
dry or moist; neutral ; clear boundary.

A12—10 to 18 inches, light-brown (7.5YR 6/4) fine sand;
brown (7.5YR 5/4) when moist; structure and con-
sigtence same as in All; neutral; clear houndary.

B2—18 to 26 inches, reddish-brown (5YR 5/4) sandy clay
loam : reddish brown (HYR 4/4) when moist; com-
pound structure—weak coarse prismatic and mod-
erate medium subangular blocky ; havd when dry, fri-
able when moist; common fine pores; neutral; clear
boundary.

B2h—26 fo 44 inches, yvellowish-red (3YR 5/6) sandy clay:
vellowish red (5YR 4/6) when moist; vertical faces
of peds are grayish brown (10YR 5/2) when dry:
vellow to gray, common, medium, distinct mottles
within peds; compound structure—strong medinm
prismatic and coarse blocky; extremely hard when
dry, firm when moist; sticky and plastic when wet;
roots follow faces of peds; few fine, hard, concretions
of iron or manganese; mildly alkaline; clear bound-
ary.

Ceah—44 to 68 inches, white (1OYR 8/2) clay loam; light
eray (10YR 7/2) when moist; estimated 50 percent
by volume of CaCO; equivalent. 20 percent of which
ig hard fine concretions; very strongly calcareous.

Thickness of the A1l hovizon generally ranges from
4 to 8 inches. Thickness of 10 inches, ag in the second
profile described, is unusual.  Color varies from brown to
light brown or pale brown (hnes 7.5YR and 10YR, values
5 and 6 drvy, and chromas3 to4).

Thickness of the A12 horizon ranges from 5 to 30 inches.
Color generally is light, brown or pale brown and is lighter
by at least one-half of one value unit. than that of the A11,
unless the horizons have been mixed by plowing. Texture
of both the A11 and A12 is fine sand. The darker color
of the A11 hovizon is the vesult of accumulation of organic

B3—48
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: .,r" 4 matter. Reaction of both the A1l and Al2 horizons
- / i ranges from pIl 6.5 to pHL 7.2.  Awreas where the combined
S q Lo / /" s thickness of the A1l and A12 hovizons is less than 18

W ] inches are mapped asa thin-surface phase.
;/‘/ Lo Thickness of the 132 hovizon ranges from 12 to 30 inches
/ if there is no huried profile within 40 inches of the surface.
Color ranges from red to veddish brown (values 4 to 5 dry,
chromas 4 to 6, hues 2.5 YR to 5YR). Texture ranges
from light sandy clay loam to light sandy clay. Struc-
ture ranges from wealk to moderate and from prismatic to
subangular blocky. '

Thickness of the B3 horizon varies from 10 o 80 inches.
If there is a buried soil within 40 inches of the surface,
the B3 may be lacking.  Color ranges from red to reddish
yellow. Texture varies from fine sandy loam to sandy
clay loam. Structure is weak and ranges from prismatic
to subangular blocky.

The C horizon is very similar in color and texture to
the B3 horizon. In veaction, it ranges from neutral to
moderately alkaline. Kffervescence with acid ranges
from none to slight.

Depth to the buried profile varies considevably, and the
buried soil varies in color, texture, and thickness of hovi-
zons.  In many places the B2h horizon is Jacking and the
Brownfield soil rests on the buried caleium carbonate hovi-
zon. This buried soil appears to have been affected by
a high water table or a wetter condition at some time; it
is mottled and contains ferromanganese concretions.
Also, the calcium carbonate horizon appears to have been
enviched with caleium from ground water. Texture of
this buried soil ranges from clay loam to sandy clay,

DRAKE SERIES

This series consists of shallow, light-gray to grayish-
brown, well-drained, high-lime soils. They have devel-
oped from eolian material deposited during the late
Wisconsin stage of the Pleistocene epoch. Irobably this
material was part of the Tahoka formation. The Drake
soils are immature. They have formed under a cover of
short grass on subdued dunes on the lee side (east and
southeast) of playas or depressions. They occur as many
small areas in most parts of the county. The total acreage
is not large.

The Drake soils differ from the Arch soils in having
no calcium carbonate horizon and in having steeper slopes.
They differ from the Portales soils in being shallower and
lighter in colov.

The following profile of Drake soils is located 0.1 mile
west of the northeastern corner of Section 10, Block Z.
The slope is about 4 percent.

Al—0 to 6 inches, light brownish-gray (10YR 6/2) fine sandy
loam ; grayish brown (10YR 5/2) when moist; weak,
granular structure; soft when dry, very friable when
moist; very strongly calcarcous; clear boundary.

AC—G to 13 inches, pale-brown (10YR 6/3) loam; brown
(I0YR 5/3) when moist; wealk, granular structure;
slightly hard when dry, friable when moist; many
fine pores; very strongly caleareous; geadual bound-
ary.

C—13 fo 48 inches -4, light-gray (10YR 7/2} loam; light
brownish gray (10Y.R 6/2) when moist; very strongly
caleareous.

Thickness of the Al hovizon varies from 4 to 12 inches;
the thinnest spots arve on the crest of the dunes. Texture
LRV - N ranges from loam to loamy fine sand but, is generally fine
Figure 22.—Brownfield fine sand over a buried soil. sandy loam. Color varies from light gray to grayish
684 ~608—Geb—G
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brown ; it is lightest on the crest of the dunes and becomes
darker toward the lee side and on the lesser slopes.

Thickness of the AC horizon ranges from 5 to 15 inches.
Texture vavies from heavy fine sandy loam to light clay
loam. Color ranges from pale brown to light gray.

The C horizon is usually several feet, thick, loam orv
light clay loam in texturve, and light gray or white in
colotr.

The slope range is I to 8 percent.

GOMEZ SERIES

This series comprises moderately deep, brown to gray-
ish-brown, well-drained sandy soils. They have devel-
oped from unconsolidated, sandy, caleareous sediments
deposited late in the Pleistocene epoch. These sediments
seem to have had a shallow water table before the present
soils developed. The Gomez soils have formed under a
cover of tall grass in nearly level, slightly depressed aveas.
They are minor in extent and arve mapped only as part of
an undifferentinted group with Portales loamy fine sand.
Most of the acreage is in the southern part of the county.

The Gomez soils are more sandy than the Portales and
ave deeper and morve sandy than the Arch soils.

The following profile of Gomez loamy fine sand is
located at the northeastern corner of Labor 12, League 134.
A profile of Gomez loamy fine sand is shown in figure 23.

A1—0 to 18 inches, brown (LOYR 5/3) loamy fine sand: brown
(10YR 4/3) when moist; single grain; loose when dry
or moist: mildly alkaline ; gradual boundary.

AC—I18 to 30 inches, palesbrown (10YR 6/3) light fine sandy
loam ; brown (10YR 5/3) when moist; weak, granular
structure ; slightly hard when dry, very friable when
moi many fine and medium pores; common fine
concretions of CaCOz; strongly caleaveous; clear
houndary.

Ceun-—30 to 44 inches, white (2.5Y 8/2) fine sandy loam; light
gray (25Y 7/2) when moist; consistence same as for
AC horizon ; about 30 percent of CaCOs equivalent, 10
percent of which is fine concretions; very strongly
caleaveous; gradual houndary.

C—d4 to 72 inches -+, light brownish-gray (2.3Y 6/2) loamy
fine sand ; grayish brown (2.5Y 5/2) when moist: loose
when dry or moist; few concretions of CaCOg; strongly
calcareous.

Thickness of the Al horizon ranges from 10 to 30 inches.
Color varies from brown to grayish brown and in culti-
vated areas to pale brown or light brown (values 4 to 6
dry, chromas 2 to 4, hues 7.5YR and 10YR). Texture
ranges from loamy fine sand to fine sand. Reaction
ranges from mildly alkaline to moderately alkaline. Iif-
fervescence with acid ranges from none to shght.

Thickness of the AC horizon ranges from 8 to 20 inches.
Color varies from hrown to pale brown or light brownish
gray. Texture ranges from loamy fine sand to fine sandy
Toam; the clay content generally is less than 15 percent.
Structure vavies from weak granular to single grain.
Effervescence with acid ranges from slight to strong.

Depth to the Cea horizon ranges from 20 to 40 inches.
Thickness of this horizon varies from 10 o 25 inches.
Color: ‘1,':1{1ges':fl_'()!n white to light gray or very pale brown
(values 7 and 8 dry, chromas 1 to 3, hues 10YR to 2.5Y).
Content, of CaCO; ranges from 20 to 50 percent.

Texture of the C horizon vanges from light fine sandy
Toam to loamy fine sand. Color varies from light gray or
white to very pale brown or olive gray (values 5 to 8
dry, chromas 1 to 3, hues 10YR to 5Y).  The lower values

Figure 23.—0Profile of Gomez loamy fine sand.

ave in hue 3Y. Content of CaCO, is much less than in

the Cea hovizon.
KIMBROUGH SERIES

This series comprises very shallow, brown, well-drained
soils of the uplands. They have developed in thick beds
of indurated, platy, stonelike caliche. The Kimbrough
soils have formed under a cover of shovt grass. They are
nearly level to gently sloping. They are inextensive and
oceur in the northern part of the county.

The Iimbrough soils are much shallower and less ved
than the Arvana sotls. They ave less clayey and much
slm]IO\vel." than the Stegall soils. They differ from the
I otter soils in having indurated caliche within 10 inches
of the surface.
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The following profile of a Wimbrough soil is Jocated 0.1
mile east and 0.1 mile south of the northwestern corner
of Section 11, Block V.

Al—0 to 6 inches, brown (7.5YR 4/2) loam; dark brown
(7.HYR 3/2) when moi weak, granular strueture;
slightly hard when dry, friable when moist; few to
common, fine and very fine pores ; few, fine to medium,
hard concretions of CaCOa; mildly alkaline; abrupt
houndary.

Dr—0G to 24 inches -, indurated platy caliche.

Thickness vanges from 2 to 10 inches. Color varies
from. brown to dark grayish brown (hues T.5YR and
10YR). Texture ranges from loam to fine sandy loam.
Effervescence with acid ranges from none to strong.

The rocklike caliche layer is usually 1 to 2 feet thick
over softer, more massive caliche that is many feet thick.
The havdened caliche consists of indurated plates or slabs
8 to 15 inches in diameter and 2 to 3 inches thick. These
plates arve smooth on top, knobby or concretionary be-
neath, and laminated within. They overlap from 20 to 50
percent.

LUBRBOCK SERIES

This series consists of deep, dark-brown to dark
grayish-brown, slowly permeable but well-dvained soils
in slight depressions.  They have developed from uncon-
solidated, moderately fine textured sediments deposited in
the Pleistocene epoch. The Lubbock soils have formed
under a cover of short grass. They are very minor in
extent and ocenr in the northern part of the county.

The Lubbock soils are less clayey and better drained
than the Randall soils. They are morve clayey than the
Zita soils and darvker colored and more clayey than the
Amarillo.

The following profile of Lubbock fine sandy loam is
located 2 miles west and 2 miles north of Morton, 33
vards west and 50 feet south of the northeast corner of
Labor 2, Leagne 119.

Alp—O0 to 5 inches, dark-brown (7.5YR 4/2) fine sandy loam;
dark brown (7.5YR 3/2) when moist; structureless;
slightly hard when dry, very friable when moist;
mildly alkaline ; abrupt boundary.

to 10 inches, dark-brown (7.5YR 3/2) fine sandy

loam; very dark brown (7.5YR 2/2) when moist;

compound structure—weak coarse prismatic and
granular; consistence same as for Alp; many fine
pores and worm casts; mildy alkaline; ¢lear boundary.

B1—10 to 20 inches, very dark grayish-brown (10YR 3/2)
clay loam; very dark hrown (10YR 2/2) when moist:
moderate, medium, subangular bloeky structure ; hard
when dry, friable when moist; many very fine pores
and worm casts; mildly alkaline; clear boundary.

B2—20 to 32 inches, gray (10YR 5/1) light clay; dark gray
(10YR 4/1) when moist; moderate, fine, blocky strne-
ture; very hard when dry, firm when moist, sticky
and plastic when wet; few very fine pores; mildly
alkaline ; clear boundary.

B3—32 to 38 inches, gray (HY 6/1) heavy clay loam; gray
(BY. 5/1) when moist; weak, subangular blocky struc-
ture; hard when dry, friable when moist; few very
fine porves; few fine, soft masses of CaCOs; strongly
calcareous; clear boundary.

Cea—-38 to 60 inches, white (2.5Y 8/2) clay loam; light gray
(2.5Y 7/2) when moist; estimated 40 percent by
volume of CaCOs equivalent, 10 percent of which is
hard, medinm to fine concretions; very strongly
calenreons; diffuse houndary.

C—60 o 74 inches 4, pink (78YR 8/4) clay loamn; pink
(TH5YR 7/4) when moist; about 15 to 20 percent hy
volume of CaCOs equivalent ; very strongly calcareous.

Al12—5

Thickness of the A hovizon ranges from 8 to 14 inches.
Color varies from dark brown to dark grayish brown
(hues 75YR and 10YR). Texture of the fine sandy
loams vanges from light to heavy tine sandy loam. Tex-
ture of the clay loams ranges from heavy loam to clay

loam. Reaction ranges from nentral to mildly alkaline.
Thickness of the 31 horizon varies from 6 to 12 inches.

Color ranges from dark grayish brown to very dark
grayish brown. Texture vavies from light clay loam to
heavy clay loam.

Thickness of the B2 horizon ranges from 8 to 14 inches.

Color varies from gray to very dark grayish brown. Tex-
ture ranges from heavy clay loam to clay. Structurve

varies from moderate medium to moderate fine blocky.
Reaction vanges from neufral to mildly alkaline.
Thickness of the B3 horizon ‘s usually less than 8§

inches. Color varies from light gray to gray or grayish
brown. Structure is weak and ranges from subangular

blocky to granular.
slight to very strong.

Depth to the Cea hovizon ranges from 36 to 48 inches.
Thickness of this horizon varies from 12 to 36 inches.
Color ranges from light gray to white or even from pink
to very pale brown (values 7 to 8 dvy, chromas 2 to 4, hues
T5YR to 2.5Y). Calcinm carbonate may make up 30 to
60 percent of the Cea horizon.

The C horizon contains much less CaCO, than the Cea.
It is generally pink or very pale brown or even reddish
yellow. The parent material seems to be similar to that
of the Zita and Amarillo soils, which arve closely asso-
ciated with the Lubbock soils.

Effervescence with acid ranges from

MANSKER SERIES

This series consists of shallow, grayish-brown to brown,
well-drained, calcareous soils of the uplands. They have
developed. from wunconsolidated, strongly calcaveous,
medium-textured to moderately fine textured sediments
of the Pleistocene epoch. 'The Mansker soils have formed
under a cover of mid and short grasses. They are nearly
level to moderately sloping. They ave inextensive but
oceur in most parts of the county.

The Mansker soils are less deep than the Portales soils,
darker colored than the Arch soils, and deeper than the
Potter soils. They have a prominent calcium carbonate
horizon, which the Berthoud soils Jacl.

The following profile of Mansker fine sandy loam. is
located in a gently sloping avea 1.5 miles south and 0.5
mile east of Morton, 0.25 mile south of the northwest
corner of Labor 34, League 102.

Alp—0 to 6 inches, brown (10YR 5/3) fine sandy loam; dark
brown (10YR 3/3) when moist; structureless; soft when
dry, very friable when moist; many fine to medium con-
cretions of CaCOs on surface; strongly caleareouns; abrupt
boundary.

AC—6 to 15 inches, pdle-brown (10YR 6/3) sandy clay loam :
brown (10YR 5/3) when moist; compound structure—
weak coarse prismatic and granular; slightly hard when
dry, friable when moist; many fine pores and worm casts;
few fine concretions of CaCOs; strongly caleareous; clear
houndary.

Cea—I135 to 32 inches, very pale brown (10YR 8/3) clay loam;
pale brown (10XR 6/8) when moist; hard when dry,
friable when moist; many fine to medium concretions of
CaCOy; about 30 percent by volume of CaCOQ, equivalent;
very strongly calcareous; diffuse boundary.
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C—32 to 48 inches -+, pink (7.5YR 8/4) light clay loam; light
brown (7.5YR 6/4) when moist; many moderately ce-
mented caliche rocks less than 8 inches in diameter make
up this horizon ; very strongly calcareous.

Thickness of the surface layer ranges from 6 to 10
inches. Color varies from hrown to grayish brown (hues
T5YR to 10YR). 'Pexture ranges from fine sandy loam
to loam. In the virgin condition the structure is weank
granular.

Thickness of the AC hovizon ranges from 6 to 12 inches.
Color varies from grayish brown to pale brown. Fexture
of the fine sandy loams ranges to sandy clay loam; tex-
ture of the loams ranges to light clay loam.

Depth to the Cea horizon ranges from 10 to 20 inches.
Thickness of this horvizon ranges from 6 to 24 inches; the
hovizon is thinnest where the slope is steepest. Color
ranges from very pale brown to white and, m places, to
pink. Content of CaCO, varies from 30 to 50 percent.
In places this horizon isstrongly cemented.

The C horizon has about the same charactevistics as the
Cea horizon, except that it contains less CaCOs.

This soil is porous and generally has many worm
cavities. Caleium carbonate concretions are common
throughout the profile.

PORTALES SERIES

This sevies comprises moderately deep, grayish-brown
to brown, well-drained, calcareous soils.  L'hey have de-
veloped from limy plains sediments deposited late in the
Pleistocene epoch and appavently calcified by a shallow
water table prior to the development of the present soil.
The Portales soils have formed under a cover of mid and
short grasses. They arve nearly level to gently sloping
and ave slightly lower than surrounding upland soils.
They are extensive but occwr chiefly in the norvthern half
of the county.

The Portales soils are darker colored and deeper than
the Arch soils. They arve deeper than the Mansker soils
and lighter colored and more calcaveous than the Zita
soils.  They have a prominent calcium carbonate hovizon,
which the Drake soils lack. The Portales soils are cal-
careous and are grayer than the Amarillo and Arvana
soils. They are more clayey in the subsoil than the Gomez
soils,

The following profile of Portales fine sandy loam is lo-
cated 1 mile east and 1 mile north of Morvton, 0.2 mile
west of the northeast corner of Labor 14, League 103.

Alp—o0 to 8 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 3/3) when moist; structureless; soft
when dry, very friable when moist; strongly calcare-
ous; abrupt boundary.

Al12—8 to 15 inches, dark-brown (10YR 4/3) light sandy clay
loam; dark brown (10YR 3/3) when moist; weak,
coarse, prismatic and granular structure; slightly
hard when dry, friable when moist; many fine to
medinm pores and worm casts; strongly caleareous;
gradnal houndary.

AC—15 to 28 inches, pale-brown (10YR 6/3) sandy clay loam;
brown (10YR 5/3) when moist; wealk, granular struc-
ture; slightly hard when dry, friable when moist;
many fine pores, common worm casts; very strongly
calcareous; clear boundary.

Cen—28 Fo 46 inches, white (10YR 8/2) clay loam ; light gray
(10YR 7/2) when moist; about 40 to 50 percent by
volume of CaCO; equivalent, both hard and soft con-
cretions of fine to medium size; very strongly calcare-
ous; diffuse boundary.

C—46 to 60 inches -+, very pale brown (10YR 7/3) clay loam ;
pale brown (10YR G/3) when moist; very strongly
caleareons but containg much less CaCOs than Cea
horizon.

Thickness of the Alp horizon generally ranges from 6
to 10 inches but may be greater n the loamy fine sand.
Colorr ranges from brown to dark grayish brown; the
loams have the darker colors.  Texture varies from loamy
fine sand to loam. In undisturbed profiles, structure of
the AT11 horizon is weak granular,

Thickness of the A12 horizon varies from 5 to 12 inches.
Color range is the same as for the Alp. ‘Lexturve ranges
from fine sandy loam to light elay loam.

Thickness of the AC horizon ranges from 10 to 20
inches.  Color varies from pale brown to grayish brown.
Texture ranges from sandy clay loam to clay loam,

Depth to the Cea horizon vanges from 20 to 40 inches.
Thickness of this horizon varies from 12 to 36 inches.
Color ranges from white to pale brown or, in places, pink
(hunes 7.5YR to 10YR). The content of CaCO, ranges
from 40 to 60 percent.

The C horizon ranges in color from light gray to very
pale brown. The CaCO; content is less than half that
of the Cea horizon.

This soil generally has many pores and worm casts.
Hard, medium to fine concretions of CaCO; may occur
thronghout the profile. 1In places the Cea horvizon may
be moderately cemented.

POTTER SERIES

This series consists of very shallow, pale-brown to
arayish-brown, calcareous, sloping soils.  They have de-
veloped from thick beds of soft o1 weakly cemented ma-
tevial that is usually morve than 50 percent CaCOs;.  The
Potter soils have formed along draw slopes under a sparse
cover of mid and short grasses. The slope range is 1
to 12 percent, but slopes of 3 to 8 percent predominate.
These soils ave minor in extent. They occur mostly along
Sulphur Draw,

The Potter soils differ from the Kimbrough soils in
lacking a layer of indurated caliche. They are shallower
than the Mansker and Berthouod soils.

The following profile of Potter soils is located 2.6 miles
south of the intersection of Farm Roads 301 and 1780, 0.2
mile north of the southenstern corner of Labor 20, League
53.

Al—0 to 8 inches, pale-brown (10YR 6/3) fine sandy loam;
brown (10YR 5/3) when moist; weak, granular struc-
ture; slightly hard when dry, very friable when moist:;
common, fine and medium concretions of CaCO, on
surface and in goil; strongly caleareous; clear bound-
ary.

C—S8 to 4,0%11ches -}, pink (7.5YR 7/4) loam that becomes clay
loam below a depth of 20 inches; light brown (7.5YR
G/4) when moist; more than §0 percent of mass con-
sists of concretions that are hard in uppermost 10

- inches and become softer with depth; very strongly
calcareous,

Thickness of the A1 horizon ranges from 2 to 10 inches.
Color varies from light brown to pale brown or grayish
brown. (values 5 and 6 dry, chromas 2 to 4, hues 7.5YR
to 10YR). Texture ranges from fine sandy loam to loam.
Caliche gravel is common on the surface and in the soil.

Color of the -C horizon ranges from white to pink.
Hard concretions or caliche rocks are usually small but
range up to 8 inchesin diameter,
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RANDALL SERIES

In this sevies ave deep, dark-colored, poorly drained
soils of the playas. They have developed under very wet
conditions from un('onsohchfed fine-textured, late Pleisto-
cene sediments. The Randall 90115 have .(.OI.med under a
cover of sedges, annual weeds, herbs, and, in places, short
grass. They occur as many small aveas. The total acre-
age is small,

The Randall soils have a more clayey subsoil and are
more poorly drained than the Lubbock soils. They ave
much more clayey than the Zita soils and ave less clayey
and. less red than the Amarillo soils.

The following profile of Randall clay is located in a
10-acre lake 1.5 Tniles north and 2.5 miles east of Morton,
0.15 mile south of the northeast corner of Labor 3,
Leagne 103,

Alp—0 to 8 inches, dark grayish-brown (10YR 4/2) clay;

very. dark grayish brown (10YR 3/2) when moist;
structureless; very hard when dry, firm when moist;
very sticky and plastic when wet; neutral; ahrupt
bhoundary.

Al12—S8 to 25 inches, very dark gray (10YR 3/1) clay: black
(1OYR 2/1) when moist; weak to moderate, medinm
and fine, blocky structure; extremely hard when dry,
very firm when moist; very sticky and plastic when
wet ; few very fine pores; neutral; gradnal houndary.

AC—25 to 36 inches, dark-gray (10YR 4/1) clay; very dark
gray (10YR 3/1) when moist; massive; consistence
same as for A12; few fine, hard, ferromanganese con-
crefions ; mildly alk sllme, diffuse houndary.

C—306 to 6O inches -, gray (10YR 5/1) clay; dark gray
(10YR 4/1) when moist; structure, consistence, and
gpecial features same as for AC horizon; weakly
caleareous.

Total thickness of the A hovizons ranges from 10 to 30
inches. A few inches of overwash of olhu textures is
common in the Randall clays. Texture of the fine sandy
loams ranges from loamy fine sand to loam. This sandy
material was relatively rvecently deposited. In the Ran-
dall clays, color of the A horizon ranges from gray to
vmy dark grayish brown (values 3 to 5 dry, chromas 1
or 2, hues TOYR to 2.5Y R). In the Randal] fine sandy
]omng the color of the A horizon ranges to dark brown
(hues 7.0Y]7) Su ncture of the A horizon varies from
moderate or weak blocky to massive. Reaction ranges
from neutral to moder f\le]v alkaline. TEffervescence with
acid ranges from none to str ong.

Thickness of the AC hovizon ranges from 10 to 30

inches.  Color varvies from gray to dark oray (hues 10YR
to 2.5Y). Reaction ranges from mneutral to moderately
alkaline. Effervescence with acid ranges from none to
strong.

Depth to the C horvizon ranges from 30 to 60 inches.
Color of this horvizon vavies From light gray to gray.
Reaction ranges from neutral to mnr]crfmﬂy alkaline.
Tffervescence with acid ranges from none to strong,

Fine, hard concretions of .l.el.l.onnng(mese are genevally
present, in the lower horvizons and in places occur throngh-
ouf the profile. The C horizon is moftled with brown or
yellow in a few places.

SPUR SERIES

This series comprises deep, nearly level, brown to dark-
brown, well-drained, calcareous soils on bhottom lands.
They have developed from strongly caleaveous, medinm-
textured to moderately fine textured vecent alluvium trans-
ported from nearby slopes. The Spur soils have formed
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under a cover of mid and short grasses along the bottom
of Sulphur Draw. They arve very se]dom overflowed.
They are minor in extent, and arve mapped in an undiffer-
enfianted group with Bippus soils.

The Spur soils ave hghter colored than the Bippus
soils.

The following profile of Spur fine sandy loam is located
about, 0.7 mile southeast of a house in Lea gue 91, 12 miles
south and 6 miles east of Lehman.

Al1—0 to 15 inches, brown (7.5YR 5/4) fine sandy loam; dark
brown (7.5YR 3/4) when meist; weak, granular struc-
ture; slightly hard when dry, very friable when moist;
many fine and very fine pores; strongly caleareous;
clear boundary.

AC—15 to 32 inches, brown (7.5YR 5/2) sandy clay loam;
dark brown (7.5YR 4/2) when moist; weak, sub-
angular blocky and granular structure; hard when
dry, friahle when moist; many fine and very fine
pores; strongly calcareons; clear houndary.

C—32 to 60 inches 4, light brownish-gray (10YR 6/2) sandy
clay loam; grayish brown (10YR 5/2) when moist;
hard when dry, friable when moist; very strongly
calcareous; films and threads of CaCOs and few very
fine concretions of CaCO.; few very thin lenses of
loamy fine sand below a depth of 50 inches.

Thickness of the A1 hovizon ranges from 10 to 25 inches.
Textnre varies from fine sandy loam to light loam or light
sandy clay loam in the fine sandy loams, and from loam
to clay loam in the loams. Color of the Al ranges from
brown to davk brown to grayish brown (values of 4 to
5 dry, chromas 2 to 4, hues 7. YR to10Y R).

_l.]nclmess of Lhe AC horizon ranges from 12 to 30
inches. Texture varies from loam to clay loam and, in
the fine sandy loams, to sandy clay loam. Color J.zmge is
the same as for the Al horizon.

The C hovizon has the same texture range as the AC
horizon except that it has lenses of coarser textured mate-
rial in places, mostly in the lower part of the horizon.
Color varies from light, omy to brown to ) very pale brown
(values 5 to 7 dry, chromas 2 to 3 3, hues T.5YR to 10YR).

STEGALL SERIES

This series consists of ghallow to moderately deep, nearly
level, dark-brown, well-drained soils of ‘the uphnds
'l‘hev have developed from a thin mantle of moderately
fine textured, unconsolidated, calcareous plains sediments
over hard, ph’ry, stonelike caliche. The Stegall soils have
formed under a cover of short grass. They are minor in
extent and occur only in the nmthel n part of the county.

The Stegall soils differ from the Kimbrough soils n
being deepu and more clayey and ocenrring in slightly
lower positions. They are more clayey and Tess red than
the Avvanasoils. They are more clayey than the Mansker
goils and contain less calcinm.

The following profile of Stegall loam is located 5§ miles
north and 6 miles east of 2 \’I,on.ton, 400 feet west and 150
feet norvth of the southeast corner of Section 8, Block V.

Alp—o0 to 7 inches, dark-brown (10YR 4/3) loam; dark hrown
(10YR 3/3) when moist; structureless; hard when
dry, friable when moist; neutral; abrupt boundary.

321—7 to 12 inches, d n k-brown (7 SYR 4/2) clay loam; dark
brown (7.5YR 3/2) when moist; compound strue-
ture—weak or mm]u ate medinm blocky or subangular
blocky ; very hard when dry, firm when moist ; common
fine pores and worm casts; mildly alk .fx]me‘ gradnal
boundary.

B22—12 to 22 inches, dark-brown (7.5YR 4/2) heavy clay
loam ; dark brown (7.5YR 3/2) when moist ; compound
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structure—moderate medium or fine blocky or sub-
angular blocky ; consistence same as for 1321 hovizon;
few to common, fine and very fine pores; mildly alka-
line; c¢lear boundary.

B3—22 to 26 inches, brown (10YR 5/3) clay loam; dark brown
(10X R 4/3) when moist; compound structure—weak
subangnlar blocky and granular; hard when dvy,
friable when moist; many fine pores; strongly cal-
careous; abrupt boundary.

PDrea—206 to 36 inches -, indarated platy caliche.

Thickness of the A horvizon ranges from 4 to 10 inches.
Texture varies from loam to light clay loam. Color
ranges from brown to davk grayish brown (values 4 and 5
dry, chromas 2 and 3, hues 7.5YR to 10YR). In the
virgin condition the strmcturve of the A horizon is weak
granular.  Reaction ranges from neutral to wmildly
alkaline.

Thickness of the B21 horizon ranges from 3 to 8 inches.
In shallow places, this horizon may be lacking. Color is
the same as for the A horizon. Texture varies from light
clay loam to heavy clay loam. Structure vanges from
wenk to moderate in strength, from fine to medimm in size,
and from blocky to subangular blocky in type. Reaction
is the same as for the A hovizon.

Thickness of the B22 hovizon ranges from 8 to 14 inches.
Color ranges from reddish brown to dark grayish brown
(values 3 to 4 dry, chromas 2 to 4, hues 5YR to 10YR).
The vedder colors are in the shallow phases. Texture
vavies from medium clay loam to heavy clay loam; it is
heavier than the texture of the B21 or B3.  Structure and
reaction ave the same as for the B21 horizon.

Thickness of the B3 horizon ranges from 3 to 8 inches.
Tn the shallow phases, this horvizon may be lacking.  Color
raries from rveddish brown to brown. Effervescence with
acid ranges from slight to strong. ]

Depth to the Drea horizon ranges from 10 to 36 inches.
Areas where the depth is less than 20 inches ave classed as
shallow phases. The Drea is usually 1 to 2 feet thick over
softer caliche that is many feet thick. The havdened
caliche consists of indurated plates or slabs 1 to 3 feet in
diameter and 2 to 6 inches thick. These plates are smooth
on top, knobby beneath, and laminated within. They
overlap from 20 to 50 pevcent.

TIVOLI SERIES

This series consisis of deep, light-colored, loose sands
that have developed from eolian sands deposited duving
the Pleistocene epoch or more recently. The Tivoli soils
have formed under a cover of tall grass on dunes 6 to 30
feet high. These dunes have short, choppy slopes of as
much as 30 percent. These soils are extensive. They
oceur mostly in the southern and extreme western parts of
the county, in close association with Brownfield fine sand.

The Tivoli soils differ from the Brownfield soils in being
much  sandier in the subsoil and in having dune
topography.

The following profile of Tivoli fine sand is located
about, 1 mile southwest of Bledsoe.

Al—0 to S inches, brown (10YR 5/3) fine sand; brown (10YR
4/3) when moist; single grain; loose when dry or
moist; neutral ; clear boundary.

C—S8 o 72 inches -, light yellowish-brown (10YR 6/4) fine
sand; light yellowish brown (10YR 3/4)  when
moist; structure, consistence, and reaction same as
for Al horizon.

Thickness of the AL hovizon ranges from 4 to 10 inches.
Color varies from brown to pale brown, light brown, or

light yellowish brown.
organic-matter stain.
alkaline.

Color of the C horizon varies from light brown to yel-
low and from very pale brown to yellowish ved (values
6 to 8 dry, chromas 3 to 6, hues 5YR to 10YR). Reaction
is neutral or mildly alkaline. Small areas are weakly
caleareous.

The darker colors generally are
Reaction is neutral or mildly

ZITA SERIES

This series comprises moderately deep, brown to dark
grayish-brown, well-drained soils.  They have developed
from limy plains sediments deposited late in the Pleisto-
cenoe epoch and apparently calcified by a shallow water
table prior to the development of the present soil. The
Zita soils have formed under a cover of mid and short
grasses. They are neavly level to gently sloping and
are slightly lower than surrounding upland soils. They
occur mostly in the northern part of the county.

The Zita soils differ from the Portales soils in being
noncaleareous in the A horizon. They ave deeper than
the Mansker soils. They arve less ved than the Amarillo
soils and less clayey in the subsoil than the Lubbock
and Randall.
~ The following profile of Zita fine sandy loam is located
in a nearly level area 3 miles north of Bledsoe, 0.5 mile

east and 0.1 mile north of the southwest corner of Sec-
tion 18, Block T.

All—0 to 10 inches, dark-hrown (10YR 4/3) fine sandy
loam; «dark brown (10YR 3/3) when moist; weak,
granular structure; soft when dry, very friable when
moist: mildly alkaline; c¢lear bonndary.

10 to 20 inches, dark-brown (10YR 4/3) lighf sandy
clay loam; dark brown (I0YR 3/3) when moist; com-
pound structure—weak coarse prismatic and granu-
lar; hard when dry, friable when wmoist; many fine
and medium pores and worm casts; mildly alkaline;
clear houndary.

AC—20 to 26 inches, grayish-brown (10YR 5/2) clay loam;
dark grayish-brown (10YR 4/2) when moist; weak,
granular structure; consistence and special features
same as for Al2 horizon; strongly calcarveons; clear
boundary.

Cca—26 to 44 inches, white (10YR 8/2) clay loam; light
brownish gray (10YR 6/2) when moist; about 40 per-
cent CaCOs, of which 10 percent is hard concretions;
very strongly calcareous; diffuse boundary.

C—44 to 72 inches -+, very pale brown (10YR 7/3) clay loam;
pale brown (10YR 6/3) when moist; some pink
(THYR 7/4) luups: very strongly calcareons, but
containg much legs CaCO; than Cea horvizon.

Thickness of the A1l horizon ranges from 6 to 12 inches.
Color varies from dark brown to very dark grayish
brown. Texture varies considerably. 1In the loams, it
ranges to light clay loam, and in the fine sandy loams,
to light sandy clay loam. Values range from 3 to 5
dry, chromas from 2 to 4, hues from 7T.5YR to 10YR.
Structure is weak and ranges from subangular blocky
to granular and, in a few places, prismatic.

Thickness of the A12 horizon ranges from 6 to 14: inches.
Color is the same as for the A11 horizon. Texture ranges
from sandy clay loam, in the fine sandy loams, to clay
loam, in the loams. Structurve is prismatic and subangu-
Iar blocky or prismatic and granular.

Thickness of the AC horizon ranges from 4 to 12 inches.
Color varies from grayish brown to pale brown. Texture
ranges from sandy clay loam, in the fine sandy loams,
to medium clay loam, in the loams.

Al12—
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Depth to the Cea hovizon ranges from 20 to 36 inches.
Thickness of this hovizon varvies from 10 to 40 inches.
Color ranges from white to very pale brown or even pink
(hues T.5YR to 10YR). Content of CaCOjy ranges from
30 to 60 percent.

The C horvizon ranges in color from light gray to very
pale brown. In many places the color grades to reddish
yellow (5YR 6/6) and the texture to light clay loam
below a depth of 60 inches. The CaCO, content; of the
C horizon is usnally less than half that of the Cea horizon.

This soil is porons, and the uppermost 24 inches is
commonly 20 to 40 percent worm casts.

General Nature of the County

Cochran County was formed from Young and Bexar
Tervitovies in 1876. Tt was ovganized in 1924. Tt was
named. in honor of Pvt. Robert Cochran, who died at the
Alamo.

This county is a part of the region the Spaniards ealled
Llano Estacado, which means staked plains. It was so
called becanse rock stakes were set, up af intervals as guides
to watering places.

In 1870, thousands of huffalo roamed the avea. Various
bribes of Plaing Indians hunted and camped in the arvea.
Buffalo hunters arvived about 1874. The early ranchers
came soon afterwavd., The population was only 25 in
1900.  In 1960, it was 6,417,

In 1882, Texas gave 3 million acres of land, parvt of it
in Cochran County, to the Capitol Land Syndicate. In
refurn, the Syndicate was to evect the capitol building af
Aunstin, Tex. This Capitol land was known as the XI'T
Ranch.  The XIT began operations in this county in 1890.

Few changes took place until 1923, when farmers began
to buy small tracts.  After that, farming operations ex-
panded rather rvapidly. In 1959, theve were 451 farms
m the county. The average size was about 920 acres.
Cotton and grain sorghum have been the main crops.
Cotton was harvested from 72,905 acres in 1959, and grain
sorghum from 120,333 acres. A fotal of 201,029 acres
was used for crops in thaf, year. Livestock in the county
in 1959 included 8,363 cattle and ealves, of which 407 were
dairy cows; 3,795 hogs and pigs; and 19,755 chickens.

The fivst, ivvigation well in the county was dug in 1941,
By 1959, iveigated cropland totaled 67,370 acres.

Geology

The outstanding event, in the geologic history of Cochran
County was the deposition of the Ogallala formation.
This formation is the main source of irvigation water in
the county. It was formed from wmaterials deposited
several million years ago, during the early part of the
Pliocene epoch. To understand how this underground
formation developed, it is necessary to veview the geologic
history of the avea.

About 180 million yeavs ago, shovtly before the uplift
of the Appalachian Mountaing, a shallow sea covered the
area that is now western Texas. Mavine sediments that
were deposited during this period formed the Permian
Red Beds. These Red Beds do not outerop in Cochran
County. They are probably 2,000 feet helow the surface

and are several thonsand feet thick. Most of the oil
pumped in this county comes from these formations.

While the Appalachian Mountains were bheing formed,
this area vose above the level of the sea. Streams that
flowed over the exposed Permian vocks eroded fine-textured
materials and redeposited them, during the Late Tviassic
epoch, along the flood plains.  These materials formed the
Triassic Red Beds. These sedimentary rocks are probably
of the Dockum group. They do not outcrop in Cochran
County but ave encountered m oil wells and perhaps in a
few water wells. The Triassic Red Beds average about
1,500 feet, in thickness.

During the Cretaceous period, a shallow arm of the sea
again partly covered the High Plains, including 2ll of
Cochran County. Sands, clays, and limestones were de-
posited over the area. These materials are of the Co-
manche series and probably include the Fredevicksburg
and Washita groups. The Kiamichi formation of the
Fredericksburg group is encountered in water wells in
the county. The ICiamichi is usually easily identified by
the presence of bluish-black shale, although it contains
lighter colored sands, gravels, and limestones also. The
Duck Creek formation of the Washita group is relatively
thin, and it is discontinuous in Cochran County. Much of
1t was probably washed away. It consists of brownish-
yellow shale and light-gray to yellow limestone. It is
thought that the contrast between the gray to bluish-hlack
shale of the underlying Iiamichi formation and the
lighter brownish-yellow shale of the Duck Creek forma-
tion is the vesult of change from a reducing environment
during Wiamichi time to an oxidizing environment during
Duck Creek time (3).

The formation of the Rocky Mountains was the next
significant development. At the time these mountains
reached their maximum height, vainfall was very heavy.
Swift streams from the mountains ent valleys and canyons
into the Cretaceous rock, much of which was washed away.
These swift streams that flowed eastward down the moun-
tain slopes carried a heavy load of silt, sand, and gravel.
As they flowed onto the flat, treeless plain, they slowed
abruptly, and large amounts of thenr sediments were
deposited. These deposits formed alluvial fans of coarse
gravelly material along the foot slopes of the mountains.
Finer materials were transported and spread favther to
the east. The Ogallala formation developed from these
deposits of outwash more than a million years ago. In
Cochran County, this formation ranges in thickness from
less than 50 feet to neawrly 300 feet. It is thickest in the
valleys and canyons that were cut into the Cretaceous rocks.

The beds of sand and gravel in the lower part of the
Ogallala became satuvated with water from the Rocky
Mountains while the formation was developing. Later,
the formation was cut, off from the Rocky Mountains and
its source of water was blocked. Rain and snow are now
the only sources of water to replenish the underground
supply.

The water table slopes gently to the southeast, and the
wafer moves very slowly. The natural flow is probably
not more than 1 or 2 feet a day. Before wells were drilied
for ivrigation, the water was discharged mainly by springs
along the caprock to the east at ahout the same vate it was
replenished. At present, water is being pumped for irri-
gation much faster than it is being restored.
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AlL well water for ivvigation, indusirial use, and do-
mestic use is obtained from the Ogallala formation.
Little water is obtained from the Cretaceons or Triassic
rocks, and most of it is too high in mineral content to be
suitable for domestic use ov for irvigation. Where the
depth to water is more than 100 feet and the Ogallala
formation is thin, there is little or no water available for
irvigation (fig. 24).

Climate *

Cochran County has the semiarid, warm, continental
climate characteristic of the Southern High Plains.
Wide variations in both temperature and rainfall arve
common. '

Annual precipitation in Cochran County has varied
from 8.09 inches in 1956, a drought year, to 23.66 inches
in 1960. More than 80 percent of the annual rainfall
occurs in the growing season (May through October).
In July 1960, a total of 9.87 inches of rain fell. This is
more than the yearly total for either 1952 or 1956. From
September through April, there have occasionally been
times when no measurable moisture fell for periods of 30
days or more.

Most, of the rvainfall occurs as the vesult of thunder-
storms.  Such storms are most, frequent during the warmer
months and during the afternoon and evening. Char-
acteristically, thunderstorm rainfall is geographically
spotty. 'T'hus, one part of the county may receive a heavy
downpour while other parts receive little or no rain.
Heavy thundershowers sometimes resuli, in excessive vrun-
offt and rapid erosion of cultivated land; consequently,
rainfall statistics are not an accurate indication of actual
benefits to crops and vegetation.

The average annual rainfall at Morton is believed to be
nearly 17 inches, although the only available records,
which cover a 17-year period, show 1t to be 14.83 inches.
The average at Lubbock, Tex., based on a 50-year record,
is aboutf, 18.9 inches, and that af Portales, N, Mex., based
on a 40-year record is about 18 inches. Tiubbock is ahout
55 miles east of Morton and is ab an elevation of 3,243
feet. Portales is about 50 miles northwesi of Morton
and is at an elevation of 4,004 feet. The average annnal
rainfall at Morvton is less than has been recorded at the
county seats of surrounding counties.

Wintertime precipitation falls as both snow and rain.
Snowfalls are genervally light, and the snow remains on
the ground only a short time. Exceptionally heavy snow-
falls have occurred, such as the 14-inch fall in Febrmary
1956, and the 10-inch fall in a 24-hour period on February
20, 1961. Because of the disproportionate effect, of these
rare heavy snowfalls, data on average monthly snowfall
are misleading.

Temperature, like rainfall, varies over a wide range,
from season to season and often from day to day. From
November through Maxch, cold fronts, o1 “northers,” are
frequent, but the cold spells arve usually of short duration.
Warmer temperatures return when the wind shifts from
north to southwest. In.summer, cold fronts lie well to
the novth of the vegion, and the temperature is less change-
able.  Summer days arve hot, but low humidity and good

*By R. D. Broon, State climatologist, U.8. Weather Burean,
Austin, Tex.

wind circulation over the nearly flag terrain modify the
effect of the high temperatures. Night temperatures in
summer ave generally in the 60’s. o

There is no place in Cochran County where official
records of precipitation and temperature have been kept
continuounsly for a significant period of time. Table 5
gives monthly and annual precipitation and temperatures
at Portales, N. Mex., which is about 50 miles norvthwest
of Morvton and 246 feet higher in elevation. Data from
the Weather Bureau station at Portales are considered to
he representative of the climate in Cochran County.

The terrain offers little vesistance to the wind; conse-
quently, the average wind speed is high, compared with
that in cenfral and eastern Texas. The strongest con-
tinuous winds occur during Febraary, March, and April.
They result from intense low-pressure centers that orig-
inate on the high plains just east of the Rocky Mountains.
These winds often produce severe duststorms during
drought years. Winds associated with severe thunder-
storms late in spring and early in summer reach higher
speeds but are of short duration and arve less damaging
to the soils than the sustained winds associated with the
low-pressure centers.

Damaging hailstorms may occur any time from spring
planting time to fall harvest. They are most likely to
occur late in spring and early in summer. Ordinarily,
hailstorms affect relatively small aveas.

Relative humidity is generally low. Tt is highest in
the early morning hours, when it may be expected to
average between 65 and 75 percent. Relative humidity is
lowest duving the warmest part, of the afternoon, when
it may he expected to average between 30 and 40 percent.
Sunshine is abundant, the year around. Cloudy days are
infrequent and are most likely to occur during the winter
and early in spring. Tvaporation is high. The average
is approximately 103 inches annually  from Weather
Burean evaporation pans and approximately 70 inches
annually from lakes. Approximately 66 pevcent of the
pan evaporation occurs during the period May through
October.

Freeze data for Cochran County have been estimated
from isopleths of late spring and early fall low tem-
peratures (2).

The average date of the last occurrence of a 32° tem-
perature in spring is April 15, and the average date of
the first occurrence of a 32° tempervature in fall is October
27. Thus, the average freeze-free season is 194 days in
length. There is a 20 percent chance of a freezing tem-
perature later than Apiil 28 In spring and earlier than
October 20 in fall. There is a 5 percent, chance of a
freezing temperature later than May 4 in spring and
earlier than October 10 in fill. The average number of
days hetween the last occurrence of a temperature of 28°
in spring and the first occunrrence in fall is 215.

Natural Resources

Soils and oil ave the greatest natural resources in Coch-
ran County. The oviginal product of the soils, good grass,
attracted the first cattle ranchers,  The natural fertility of
soils that developed under grass provided good yields of
cotton, grain sorghum, and other products and encour-
aged agricultural development,
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TABLE 5.--TEMPERATURE AND PRECIPITATION AT PORTALES, N, MEX.

[Elevation, 4,004 feet]

Temperature 1/ Precipitation 2/
Driest Wettest
Month Average Absolute Absolute Average year year Average
maximum minimum (1917) (1941) snowfall
OE. °F. OE. Inches Inches Inches Inches
January--------- 36 .4 80 -18 0.38 0.58 0.31 2.2
February-------- 41.2 83 -28 .39 .08 .09 1.8
March-----==-=--- 47 .6 92 -4 .73 .02 3.01 1.4
Aprile--eace-—-- 56.7 98 11 1.14 .21 1.60 a
May-=======-=--- 65.5 102 25 2.53 1.19 12.05 .1
June-=-=-====-=~-- 4.1 109 33 2.54 (3/) 7.45 (3/)
July--=--uce-m-- 77.1 107 50 2.84 1.19 3.62 (3/)
August---------- 75.9 105 40 2.66 3.77 2.29 3/)
September------- 69.0 104 31 2.29 .38 7.66 0
October--------- 58.6 % 15 1.37 (3/) 5.20 .2
November-=-=----- 45.9 90 0 .55 .02 .33 1.1
December-------- 37.7 77 -9 .65 3/ .49 2.7
Year------=---- 57.1 109 -28 18.07 7.40 44.10 9.9
1/

Average temperature based on a 32-year record,
through 1952.

temperatures on a 40-year record,
2/

Average precipitation based on a 36-year record,
in the period 1905-1955;

years based on a 45-year record,
record, through 1952.
3/

Trace.

The first oil well was drilled in 1936. Between then
and August 31, 1938, a total of 112,065,983 havrvels was
produced.

Trrigation water is also an important natural resource.
The fivst ivrigation well was dug in 1941. * Trrigation has
steadily increased since World War IT and ab present,
about 1,200 wells ave providing rigation water lm more
than 65,000 acres.

The only game bivds now common in the county ave
blue quail, bobwhite quail, and doves. Migratory ducks,
geese, and sandhill cranes arve plentiful in the fall and
winter. A few antelopes and praivie chickens ave on the
ranches in the southern part of the county.

Public Facilities and Farm' Improvements

IHigh schools are located dt Bledsoe, Morton, and White-
face. Girlstown, U.S.A., which is located south of White-
face, is a home for homeless and unfortunate givls. The
girls in this home are a few months fo 18 years of age.

through 1955; highest and lowest

through 1955; wettest and driest
snowfall based on a 4l-year

The county has churches of most denominations.

Al rural sections have electricity.  About 30 percent of
the farms had telephones in 1959,

Farm dwellings are generally well kept.
menf, 1s also Impt m good repair.  In 1959, there were
tractors on 400 :1,’:1.1'ms.

Farm equip-
950

Industries

Much of the industry in Cochran County is connected
with agriculture. There ave 14 cotton ginsin the county.
There are also two cotton warehouses, one cotton-seed
delinting plant, nine grain storage elevators, six commen-
cial cattle-feeding lots, fonr daivies, and one meatpacking
plant.

In the southern half of the county are many producing
oil wells. A liquid petroleum refinery is located south of
Lehman,  Caliche is mined from open pits (fig. 25), to be
nsed for building and maintaining local roads.
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Figure 25.—~Wall of a caliche pit, showing the thick bed of ma-
terial, below the soil, that is mined and used in construction,

Transportation

The railroads and highways meet the needs of agricul-
ture and industry.  According to the 1959 Census of Agri-
calture, only 30 percent of the farms are more than 1 mile

9

from a paved rvoad, and only 3 farms are 5 or more miles
from a paved voad,  All mads are well maintained.

State Fighways 116, 125, and 214 are important roads
in the couniy. The Santa Fe Railway has a spur line,
built in 1925, from Bledsoe, Lehman, and Whiteface to
Lubbock. \’lolmtnlck and buslines on the highways con-
nect the connty to all parts of the State and to New
Mexico.
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Glossary

Aggregate (of soil). dlany fine soil particles held in a single mass
or cluster, such as a clod, crumb, block, or prism.  NMany prop-
erties of the aggregate differ from those of an equal mass of
unaggregated soil.

COUNTY, TEXAS 77

Alkaline soil. Generally, a soil that is alkaline throughout most
or all of the part ocenpied hy plant roots. Precisely, any soil
having a pH value greater than 7.0; practically, a soil having
a pH above 7.3,

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

Base saturation. The degree to which a material is saturated with
exchangeable cations other than hydrogen, expressed as a per-
centage of the cation-exchange capacity.

Caleareous soil. Soil that contains enough calcium carbonate to
effervesce (fizz) visibly when treated with cold, dilute hydro-
chloric acid.  Soil that is alkaline in reaction because of the
presence of free calcivim carbonate. The pE is usually more
than 7.8,

Caliche. A more or less cemented deposit of caleium carbonate
in many soils of warm-temperate areas, as in the Southwestern
States. It may consist of soft thin layers in the soil ; or it may
consist of hard, thick beds just beneath the solum; or it may
be exposed at the surface hy erosion.

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.

Clay film. A thin coating of clay that has been deposited on the
surface of a soil aggregate.

Colluvium. Soil material, rock fragments, or both, moved by
creep, slide, or local wash and deposited at the foot of slopes,

Concretions, Hard grains, pellets, or nodules of various sizes,
shapes, and colors consisting of concentrations of compounds
that cement the soil grains together. The composition of
some concretions is unlike that of the surrounding soil. Cal-
cinum carbonate and iron oxide are examples of material com-
monly 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 congistence are—

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

Irinble. When moist, crushes easily under gentle £o moderate
pressure between thumb and forefinger and can be pressed
together info a Tump.

Firim. When moist, crushes under moderate pressure hetween
thumb and forefinger, but resistance is distinetly noticeable.

Plastic. When wet, readily deformed hy 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;
somewhat and pull apart,
material,

Hard., When dry, moderately resistant to pressure; can he
broken with difficulty between thumb and forefinger.

Soft. When dry, breaks into powder or individual grains under
very slight pressure.

Cemented. Hard and brittle, little affected by moistening.

Deflocculate. To separate, or break np, soil aggregates into the
individual particles; to disperse the particles of a granulated
clay to form a clay that runs together, or puddles.

Dispersion, soil. Deflocenlation of the soil and suspension of par-
ticles in water.

Eolian deposits. Material accumnlated through wind action;
monly refers to sandy material in dunes.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinet charvacteristics produced by soil-forming
processes. The relafive position of the several soil horizons
in a typical soil profile, and their nomenclature, ave as follows :

A0. Orvganice debris, partly decomposed or matted.

Al A dark-colored horizon having a fairly high
organic matter mixed with mineval matter.

A2. A light-colored horizon, often representing the zone of maxi-
mum leaching where podzolized ; abgent in wet, dark-colored
soils.

«A8. Pransitional to B horizon but more like A than B;
in places.

B1. Transitional to B horizon but more like B than A; lacking
in places.

B2. A generally darker colored horizon {hat often represents
the zone of maximum illuviation where podzolized.

133, Transitional to C horizon.

¢. Slightly weathered parent material;

tends to stretch
rather than pnll free from other

conl-

content of

lacking

lacking in some soils.
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. Underlying substratum.
The A horizons make up a zone of eluviation, or a leached
zone,
The B horizons make up a zone of illuviation, in which clay
and other materials have accumulated. The A and B hori-
zons, taken together are called the solum, or the true soil.

Indurated. Very strongly cemented. In Cochran County, term
refers to rocklike caliche.

Infiltration rate. The rate at which water penetrates the surface
of the soil at any given instant, usually expressed in inches
per hour.

Liquid limit. /The moisture content at which a goil passes from 2
plastic to a lquid state.

Loam. Soil that is 7 to 27 percent clay, 28 to 50 percent silt, and
less than 52 percent, sand.

Parent material. The weathered rock or partly weathered soil
from which a soil has formed; horizon C in the soil protile.

Permeability, soil. The qnality of a soil horizon thaf enables
water or air to move through it. Terms used to describe
permeability are as follows: Very slow, slow, moderately sloi,
moderate, moderately rapid, rapid, and very rapid.

pH. A numerical means of designating relatively weak acidity
and alkalinity, as in soils and other biological systems. A
pH valne of 7.0 indicates precise neutrality; a higher value,
alkalinity ; and a lower value, acidity.

Phase, soil. ‘A subdivision of a soil type, series, or other unit in
the soil eclassification system made because of differences in
the soil that affect its management but do not affect its
classifieation in the natural landscape. A soil type, for exam-
ple, may he divided into phases because of differences in
slope, stoniness, thickness, or some other characteristic that
affects management.

Plasticity index. The numerical difference between liquid lhnit
and plastic limit; the range in moisture content within which
a soil remaing plastic.

Plastic limit. T'he moisture content at which a soil changes from
a semigolid to a plastic state.

Playas. Undrained basins that are generally dry but confain
water for periods following rains.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pIT values or in words, as follows:

pIl nlr
Extremely acid.____below 4.5 Neufral _—__________ 6.6 to 7.3
Very strongly acid__ 4.5t0 5.0 Mildly alkaline_____ T4to7.8
Strongly acid_______ 1to5.5 Moderately
Medium acid-.___._ 5.6 0 6.0 alkaline o.______ T8 to 8.4
Slightly acid-———___ 6.1 to 6.5 Strongly alkaline-_-. 8.5 to 9.0

Very strongly
alkaline__________ 9.1 and
higher

Saline soil. A soil that contains enough soluble salis to impair
growth of plants but that does not contain excess exchangeable
sodium.

Sand. Individual rock or mineral fragments 0,05 to 2.0 millimeters
in diameter. Most sand grains are quartz, but sand may be of
any mineral composition. As o textural class, soil that is 85
percent or more sand and not more than 10 percent clay.

Series, soil. A group of soils that develaped from a particular type

of parent material and that have genetic horizons that, except

for texture of the surface soil, are similar in differentiating
characteristics and in arvangement in the profile,

Individual mineral particles 0.002 millimeter to 0.05 milli-
meter in diameter. As a textural class, soil that is 80 percent
or more silt and less than 12 percent clay.

A natural, three-dimengional body on the earth’s survface
that supports plants and that has propert resulting from
the integrated effect of climate and living matter acting upon
parent material, as conditioned by relief, over a period of time.
Solum. The upper part of the soil profile, above the parent ma-

terial, in which the processes of soil formation are active. The
solmm in mature soils includes the A and B horizons.

Structure. The arrangement of primary soil particles into com-
pound particles, or ¢lusters, that are separated from adjoining
aggregates and have properties untike those of an equal mass
of unaggregated primary soil particles. The principal forms of
s0il structure ave platy (laminated), prismaetic (vertical axis
of aggregates longer than hovizontal), colwmpar (prisms with
rounded tops), blocky (angular or subangular), and granular,
Structureless soils are either single grain (each grain by itself,
as in dune sand) or amassive (the particles adhering without
any regular cleavage, ns in many claypans and hardpans).

Subsoil. Technically, the BB horizon; vroughly, the part of the pro-
file below plow depth.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, about 5 to 8 inches in thickness.
Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil.  (See also Clay, Sand, and Silt.)
The hasic textural classes, in order of increasing proportions
of fine particles, arve as follows: 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 specifying

“eoamse” or fvery fine.”

Type, soil. A subdivision of the soil series made on the basis of

differences in the texture of the surfuace layer.

Silt.

Soil.
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[See table 1, page 8, for acreage and proportionate extent of soils; see table 2, page 36, for estimates of
average yields of the major crops; see table 3, page 42, and table 4, page 52, for engineering properties
of the soils]
Capability unit Range site
Map Nonirrigated Irrigated
symbol Mapping unit Page Symbol Page Symbol Page Name Page
AfA Amarillo fine sandy loam, 0 to 1 percent
SlopeS === mm e e 9 II1TIe-1 27 1le-2 31 |} Mixed Land 38
AfB Amarillo fine sandy loam, 1 to 3 percent
Slopes==rmmmmmm o m e e oo 9 ITTe-1 27 IITle-2 32 | Mixed Land 38
AfC Amarillo fine sandy loam, 3 to 5 percent
SlopeS-==rm---m-ssmemeem e e e 9 Ive-1 28 Ive-1 34 | Mixed Land 38
AlA Amarillo loam, O to 1 percent slopes---- 9 IIlIce-1 26 Ile-1 31 | Deep Hardland 38
AlB Amarillo loam, 1 to 2 percent slopes---- 9 IIle-2 27 Ille-1 32 | Deep Hardland 38
AmB Amarillo loamy fine .sand, 0 to 3 percent
SlopeS=====rmmmm— e meoe oo 10 | Ive-2 28 IIIe-5 33 | Sandy Land 37
An Arch fine sandy loam----===---=--------- 10 | IVes-1l 29 Illes-1 34 | High Lime 39
Ao Arch loame-~--sc-cmmmmr e 10 IVes-1 29 I1les-1 34 High Lime 39
AVA Arvana fine sandy loam, 0 to 1 percent
S)OpES--=~mmmsmmmm e cmem——e e 11 | Iile-1 27 1le-2 31 | Mixed Land 38
AvB Arvana fine sandy loam, 1 to 3 percent
SlOpeS--=~-memm-mmemme— e e e 11 | ITle-1 27 IlIe-2 32 | Mixed Land 38
AwA Arvana fine sandy loam, shallow, O to 1
percent SlopeS---nm---mmmeeoeocmoooo—no 11 | Ive-4 29 I1le-7 33 | Mixed Land 38
Be Berthoud-Potter complex ===-=-==--=--=---- 12
Berthoud soil~~--=--r-mce-cmmrmaaa- -- Vie-3 30 (None) -- | Mixed Plains 39
Potter soil----=-----com-ewcmmem-- -- Vie-3 30 (None) -- Shallow Land 39
Bp Bippus and Spur soilg==-----=r-wee--cano-- 12
Bippus sOil-=-cecmmcmcmmm e -- Ille-1 27 1Te-2 31 | Mixed Land 38
Spur soil=----smec-mmomaoomea oo -- IITe-1 27 ITle-2 31 | Mixed Plains 39
Bx Brownfield fine sand, thick surface----- 13 | VIe-2 30 IVe-3 34 Deep Sand 38
Bs Brownfield fine sand, thin surface------ 13 Ive-3 29 I1le-6 33 | Sandy Land 37
B3 Brownfield soils, severely eroded------- 13 | Vie-2 30 (None) -- Deep Sand 38
Bv Brownfield-Tivoli fine sandsg------------ 13 | VIiIe-1 30 (None) -- | Deep Sand 38
DrB Drake soils, 1 to 3 percent slopes------ 14 IVes-1 29 ITlles-1 34 | High Lime 39
DrC Drake soils, 3 to 5 percent slopes------ 14 | VIe-1 30 IVe-2 34 | High Lime 39
DrD Drake soils, 5 to 8 percent slopes-=----- 14 | VIe-1 30 (None) -- | High Lime 39
Go Gomez and Portales soils--===m-m=-----=- 14 Ive-2 28 Ive-3 34 Sandy Land 37
Km Kimbrough S0ils----=-r-cmmmecmemer e 15 VIIs-1 30 (None) -- | ‘Shallow Land 39
Lu Lubbock fine sandy loam-=-==-===c=wn-~-- 15 IIle-1 27 1le-2 31 | Mixed Land 38
Lv Lubbock clay loam==~====m--~eoooc-enono— 15 | I1Ice-1 26 Ile-1 31 | Deep Hardland 38
MEA Mansker fine sandy loam, 0 to 1 percent
SlopeS-mmrmme e e 16 | IVe-4 29 I1le-7 33 | Mixed Plains 39
MEB Mansker fine sandy loam, 1 to 3 percent
SlopeS--==m-- - mme e e 16 | Ive-4 29 IiTe-7 33 | Mixed Plains 39
MKA Mansker loam, O to 1 percent slopes----- 16 | IVe-4 29 Ille-7 33 | Mixed Plains 39
MkB Mansker loam, 1 to 3 percent slopes----- 16 | IVe-4 29 I1ile-7 33 | Mixed Plains 39
PEfA Portales fine sandy loam, O to 1 percent
SlopeS==rmommom et 17 | I1Ie-3 28 ITe-4 32 | Mixed Plains 39
PERB Portales fine sandy loam, 1 to 3 percent
S1Opes-m=-=c--mmm e mmnneo 17 IITe-3 28 1T1le-4 33 | Mixed Plains ‘39
PmA Portales loam, 0 to 1 percent slopes----. 17 I1Ice-2 27 Ile-3 31 | Mixed Plains 39
PmB Portales loam, 1 to 3 percent slopes---- 17 I1Te-4 28 IITe-3 32 | Mixed Plains 39
Ra Randall s0ilg==-==-ccmmmmcccccce e e 18 | Viw-1 30 (None) -- (None) -
RE Randall fine sandy loam, thick surface
VaATiaNt===w-me e c e mmemc e mee oo 18 Ivw-1 29 IVw-1 34 (None) --
StA Stegall loam, 0 to 1 percent slopes~---- 19 ITlTce~1 26 ITe-1 31 Deep Hardland 38
SwA Stegall loam, shallow, O to 1 percent
SLOpPES==m==m=====mmmm e ccecaooos 19 | 1ve-4 29 | Ille-7 33 | Deep Hardland 38
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Capability unit

Range site

Map Nonirrigated Irrigated
symbol Mapping unit Page | Symbol Page Symbol Page | Name Page
Tv Tivoli fine sand--=-=====mcrmmomemuuo 19 | VIiIe-1 30 (None) -- Deep Sand 38
Tx Tivoli-Potter complex=--=-=--sw-moccu—uun 19 | VIIe-1 30 (None) -- Sandy Land 37
ZfA Zita fine sandy loam, 0 to 1 percent

Slopes=mmmmm e e e 20 | Ille-1 27 Ile-2 31 | Mixed Land 38
ZfB Zita fine sandy loam, 1 to 3 percent

8lopes-m--------mmmm oo 20 | IIZe-1 27 IlIe-2 32 | Mixed Land 38
ZmA Zita loam, O to 1 percent slopes~-=------ 20 IlIce-1 26 IIe-1 31 Deep Hardland 38




Accessibility Statement

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.

The USDA Target Center can convert USDA information and documents into
alternative formats, including Braille, large print, video description, diskette, and
audiotape. For more information, visit the TARGET Center’s Web site (http://www.
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY).

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
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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