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HOW TO USE THE SOIL SURVEY REPORT 

THIS SOIL SURVEY of Yoakum 
County, Tex., will serve several groups 

of readers. It will help farmers and 
ranchers in planning the kind of manage
ment that will protect their soils and pro
vide good yields; assist engineers in select
ing SIteS for roads, buildings, ponds, and 
other structures; and add to our knowl
edge of soil science. 

Locating soils 

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

Finding information 

This reJ?ort contains sections that will 
interest different groups of readers, as 
well as some sections that may be of in
terest to all. 

Farmers and ranchers and those who 
work with them can learn about the soils 
in the section "Descriptions of the Soils" 
and then turn to the section "Use and Man
agement of the Soils." In this way, they 
first identify their soils and then learn how 

these soils can be mana~ed and what yields 
('an be expected. The 'Guide to MaRpin?, 
Units, Capability Units, and Range SItes' 
at the back of the report will simplify use 
of the map and re'port. This guide lists 
each soil map'ped III the county, and the 
page where it IS described. It also lists for 
each soil the capability unit and range site 
in which the soil has been placed and the 
pages on which these are described. 

Engineers will want to refer to the sec
tion "Engineering Interpretations of the 
Soils." Tables in that section show charac
teristics of the soils that affect engineering. 

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

Students, teachers, and other users will 
find information about soils and their man
agement in various parts of the report, 
depending on their particular interest. 

Newcomers in Yoakum Oounty will be 
especially interested in the section "Gen
eral Soil Map," where broad patterns of 
soils are described. They may also be 
interested in the section "General Nature 
of the County," which gives additional 
information about the county. 

* * * * * 
Fieldwork for this survey was completed 

in 1960. Unless otherwise indicated, all 
statements in the report refer to condi
tions in the county at that time. The soil 
survey of Yoakum County was made as 
part of the technical assistance furnished 
by the Soil Conservation Service to the 
Yoakum Soil Conservation District. 

II.', ,"OVERNIIEBT PRINTING O"IC£II ... 

For sale by the Saperintendent of DocamentB, U.S. Government Printing Office, Wuhington, D.C., 20402 



How soils are named, mapped, and 
clas~fied ________________________ _ 

General soil map ____________________ _ 
Brownfit,l(l-Tivoli association _______ _ 
Amarillo associa tiOll _______________ _ 
Brownfield-Amarillo associa tion _____ _ 
Amarillo-Arvuna associa tion ________ _ 
Portuh,s-" \..reh association ___________ _ 
Spur-Pott er asso('ia tion ____________ _ 

Descriptions of the soils _____________ _ 
~\..Illarillo series ____________________ _ 
,\..Tch series _______________________ _ 
"\..Tva na series _____________________ _ 
Berthoud series ___________________ _ 
Bippus series _____________________ _ 
Brownfield series __________________ _ 
Drake series ______________________ _ 
Gomez series ______________________ _ 
Kimbrough series __________________ _ 
Lea series ________________________ _ 
Mansker series ____________________ _ 
Portales series ____________________ _ 
Potter series ______________________ _ 
Randall series _____________________ _ 
Springer series ____________________ _ 
Spur series _______________________ _ 
S~ega~l se~ies _____________________ _ 
TIVOlI senes ______________________ _ 
Zi ta series ________________________ _ 

Use and management of the soiIs _____ _ 
Wind erosion and its controL ______ _ 
Gen(>ral management of cropland ___ _ 

Cropping systems _______________ _ 
The use of crop residue __________ _ 
Stubble mulching _______________ _ 
Contour farming and terraces ____ _ 
Tillage _________________________ _ 

Series 1960, No. 15 

Contents 
Page 

1 
2 
2 

;~ 

3 
5 
5 
f) 

7 
8 
8 
9 
9 
9 

10 
11 
11 
11 
12 
12 
12 
12 
13 
13 
13 
14 
14 
14 
14 
15 
16 
16 
16 
16 
16 

Use and management of the soils-con. 
General nHlllag('lllent of eropland---('on. 

l-s(' of commercial fcrtilizers ______ _ 
S . . , tr.lpcr.oppmg ___________________ _ 
IrngatlOIL _____________________ _ 

Cnpability groups of soils __________ _ 
Management by capability units 

(dryland) ____________________ _ 
)'fallagement by capability units 

(irriga ted) ___________________ _ 
Estima t l'd yields __________________ _ 
Range management _______________ _ 

Range sites and condition classes __ _ 
::\fanagellH'nt principles and pra('-

t ices _________________________ _ 
Engineering interpretations of the soils_ 

Engineering classification systcms ___ _ 
Explanation of engineering tables ___ _ 

Genesis, classification, and morphology 
of the soiIs _____________________ _ 

Factors of soil formatiol1 ___________ _ 
Classifica tion of soils by higher 

categories ____________________ _ 
Zonal order ____________________ _ 
In trazonal order ________________ _ 
Azonal order ___________________ _ 

::\Iorphology ______________________ _ 
General nature of the county _________ _ 

Agriculture _______________________ _ 
Wildlife __________________________ _ 
Geology _________________________ _ 
Clima t e __________________________ _ 

Literature cited _____________________ _ 
Glossary ___________________________ _ 
Guide to mapping units, capability units, 

and range sites ___________________ _ 

Page 

17 
17 
IS 
18 

18 

:?3 
:26 
27 
27 

30 
:H 
31 
31 

38 
38 

39 
39 
40 
40 
40 
48 
4~ 

49 
49 
50 
;")2 

52 

53 

Issued ~larch 1964 





SOIL SURVEY OF YOAKUM COUNTY, TEXAS 
BY WILLIAM H. DITTEMORE, JR., AND HAROLD W. HYDE, SOIL CO~SERVATIO~ SERVICE 

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATIO~ SERVICE, IN COOPERATIO~ WITH THE 
TEXAS AGRICULTURAL EXPERIMENT STATION 

YOAKUM COUNTY is in the extreme southern part 
of the High Plains (Llano Estaeado) in the Great 

Plains. PIa illS~ the county seat, is on U.S. Highway X o. 
380, about l;j miles east of the Texas-Xe\\' ~Iexico ~tate 
line. 

The county is square and covers 830 square miles, or 
531,200 acres. The location of Yoakum County in Texas is 
shown in figure 1. 

Figure I.-Location of Yoakum County in Texas. 

The growth and development of the county have been 
based almost entirely on agriculture. In the past 30 
years, huge cattle ranches haye been divided, and the land 
has been used more intensively by farmers. The develop
ment of irrigation wells has changed land use from ranch
ing to farming. 

Because of low moisture and high 'winds in the spring 
months when most cropland is bare, wind erosion is a 
hazard. Since much of the acreage used for crops is sub
jed to wind erosion, permanent pasture would be a better 
lise. 

Like other a reas in the Southern Great Plains, Yoakum 
County has periods of drought. There are good years, 
or years of ample moisture, 'when crops may be above aver
age. During some dry years, crops are produced only on 
the best soils under good management. 

Because the climate is semiarid, farmers cannot rely on 
continuous hi/.,!"lt yields under dl'yland farming. The soils 
l'Pspoll(l well to irrigation. If they are adequately irri
ga j P( 1 and fertilized, they produce high yields. 

1Yhat crops are best adapted to each soil? 1Yhat tI'P:tt
ment does each soil need ~ 'Yhat is the erosion problem ~ 
How much will each soil produce? 1Vhat praf't ices and 
treatments will control erosion on each soil ~ How many 
kinds and types of soil are there, and what are the char
aderistics of each? This report answers these and other 
questions for the farmers, ranchers, and other landowners 
of Yoakum County. 

How Soils Are Named, Mapped, 
and Classified 

~oil scientists made this SUl'nv to learn what kinds of 
soils are in Yoakum County, where they are located, and 
how they can be used. 

They went. into the county knowing they likely would 
find many SOlIs they had already seen, and perhaps some 
they had not. ~\.s they tranled OWl' the county, they ob
ser,:ed steepness, lengtl~, and shape of slopes; kinds of 
nahw plants or crops; kmds of rock: and many facts about 
the soils. They dug or bored manv 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 
parent material that has not been changed much by leach-
ing or by roots of plants. . 

The soi~ scientists made comparisons among the profiles 
! hey stu~led, and t hey cO~1pared these profiles with those 
III c~mntIes nearby and III plaves more distant. They 
claSSIfied and name(~ the soils a,c~ordillg. t~ uniform pro
cedures. To lise tlw;; report effiCIently, It IS necessary to 
know the kinds of groupings most used in a local' soil 
(' lassification. 

Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, all the 
soils of one series haw major horizons that are similar in 
t~li('klless, arr~nge~ent:, and other important characteris
t I(,S. Each SOlI senes IS named for a town or other <rpo

graphic feature near the place where a soil of that s;;·jes 
was first obserwd and mapped. ~\.marillo and Brownfield 
for example, are the names of two soil series. ~\ll the soiJ~ 
in the l'nited ~tates haying the same series name are es
sentiallY alike in natural characteristics. 

~Iany soil ~eries contain soils that are alike except for 
texture of theIr surface layer. According to this difference 
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in texture, separations called soil types are made. ",Yithin 
a series, all the soils having a surface layer of the same 
texture belong to one soil type. Amarillo ~ne sand}~ loam 
and Amarillo loamy fine sand are two soIl types .m the 
Amarillo series. The difference in texture of theIr sur-
face layers is apparent from their names. . 

Some soil types vary so much in slope, degree of erosI~:m, 
number and size of stones, or some other featu~e affectmg 
their use, that practical suggestions about theIr manag~
ment could not be made if they were Sh~":ll on. the so~l 
map as one unit. Such soil types are dIvIded mto SOlI 
phases. The name of a soil phase indicate~ a feature that 
affects management. For example, AmarIllo fine sandy 
loam, 1 to 3 percent slopes, is one of two phases of Ama
rillo fine sandy loam, a soil type that ranges from nearly 
level to gently sloping. 

After a fairly detailed guide for c1~ssifJ"ing and namin~ 
the soils had been worked out, the soIl SCIentists drew SOlI 
boundaries on aerial photographs. They used ph~to? for 
their base map because these show woodlands, bUlldmgs, 
field borders, trees, and similar details that greatly help in 
drawing boundaries accurately. The soil map in the back 
of this report was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil type or a phase of a soil type. It is 
not exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of some 
other kind that have been seen within an area that is dom
inantly of a recognized soil type or soil phase. 

In preparing some detailed maps, the soil scientist has 
a problem of delineating areas where different kinds of 
soils are so intricately mixed and so small in size that it 
is not practical to show them separately on the map. 
Therefore, he shows this mixture of soils as one mapping 
unit and calls it a soil complex. Ordinarily, a soil com
plex is named for the major soil series in it, for example, 
Kimbrough -Stegall complex. 
If two or more soils that normally do not occur in regular 

geographic association are so intricately mixed that sep
arate mapping is impractical, the soils are mapped to
gether as an undifferentiated mapping unit. The unit is 
named for the soils in it. An example in Yoakum County 
is Springer and Brownfield soils, moderately shallow. 

After 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, there was additional 
work to be done. The mass of detailed information he had 
recorded then needed to be presented in different ways for 
different groups of users, among them farmers, managers 
of rangelands, and engineers. 

To do this efficiently, he had to consult with persons in 
other fields of work and jointly prepare with them group
ings that would be of practical value to different users. 
Such groupings are the capability classes, subclasses and 
units, desi~ed primarily for those interested in prod~cing 
the sho~t-hved crops and ta~e pasture; range sites, for 
those usmg large tracts of natIve grass; and the classifica
tions used by engineers who build highways or structures 
to conser\'e soil and water. ~ 

General Soil Map 
After studying the soils in a locality and the way they 

are arranged, it is possible to make a general map that 
shows the main patterns of soils. Such a map is the col
ored general soil map in the back of this report. These 
patterns are called soil associations. Each kind of asso
ciation, 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 anyone association are likely to differ 
greatly among themselves in some properties; for example, 
slope, depth, stoniness, or natural drainage. Thus, the 
general map does not show the kind of soil at any partic
ul~r pla~, ~}Ut main patt~rns of soil~. Each .pattern, or 
SOlI aSSOCIatIOn, may contam several dIfferent kmds of soil. 

Each 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 soil series of one association may also 
be present in another, but in a different pattern. 

The general map that shows 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 areas suitable for 
a certain kind of farming or other land use. 

Brownfield-Tivoli association: Deep, 
undulating sandy soils 
~his association occupies nearly level to gently sloping 

plams and strongly sloping, stabilized dunes (fig. 2). It 
occurs in a band, 4 to 6 miles wide, along the northern 
edge of the county. It occupies about 53,000 acres, or 
about 10 percent of the county. 

This association consists of Brownfield fine sand and 
Tivoli fine sand. The Tivoli soils are on the dunes. They 
consist of loose sand that extends to a depth of many feet. 
The Brownfield soils are on gently sloping to nearly level 
plains and are intermingled with the Tivoli soils. They 
are noncalcareous soils that have a sandy surface layer 
and a s~n~y c~ay loam subs?il. The. sandy surface layer of 
both soIls IS hIghly susceptible to wmd erosion. 

All of this association is in range, and most of it makes up 
parts of large cattle ranches. The native vegetation on 
most of the soils is characterized by thick stands of shin 
oak and scattered plants of sand bluestem, sand dropseed, 
and three~awn. Good range management is needed to 
maintain a cover of protective grasses. Where the cover 
is reduced or destroyed, the soils are highly susceptible to 
w'ind erosion. 

This association is not suited to cultivation. 

Amarillo association: Deep sandy and loamy soils 
This association is on a broad, nearly level to gently slop

ing plain, mostly in the east-central part of the county. 
It consists mainly of Amarillo fine sandy loam and Ama
rillo loamy fine sand. These soils have a reddish sandy 
clay loam subsoil that is noncalcareous and moderately 
permeable. The association makes up about 10 percent 
of the county. . .,. . 

About 90 percent of this assOCIatIOn IS ~u~tIvat~d, mamly 
to cotton and grain sorghum. The rest IS III natIve range. 
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BROWNFIELD 
Fine Sand, Thin Surface 

BROWNFIELD 
Fine Sand, Thick Surface 

Fine 

BROWNFIELD - TIVOLI 
Fine Sand 

............ .... ~Sand 

Figure 2.-Brownfield-Tivoli association. 

A good stand of sand dropseed, hooded windmillgrass, and 
three-awn is characteristic of the native vegetation on most 
of Amarillo loamy fine sand. Stands of yucca and sand 
sagebrush grow in spots. The characteristic vegetation 
on Amarillo fine sandy loam is a good stand of black and 
blue grama and stands of mesquite and catclaw in spots. 

The soils of this association are susceptible to wind ero
sion, and good management practices are needed for its 
control. 

Brownfield-Amarillo association: Deep sandy soils 
The soils of this association are gently sloping or nearly 

level to undulating (fig. 3). They are mainly fine sands 
and loamy fine sands. The association makes up about 60 
percent of the county. 

Brownfield and Amarillo are the main soils. The 
Brownfield soils are the most extensive. They are less 
brown and have. a sandier surface layer than the Amarillo 
soils. The Amarillo soils have a loamy fine sand surface 
layer. Both the Amarillo and Brownfield soils have a 
reddish, noncalcareous sandy clay loam subsoil that is 
moderately permeable. 

There are a few small areas of Lea loam, shallow, and 
Arvana soils along the New Mexico line in the southwest
ern corner of the county. 

About 60 percent of this association is cultivated; the 
rest is in range. The main cash crops are grain sorghum 

and cotton. About 40,000 acres, or 25 percent of the culti
vated area, is irrigated by sprinklers that receive water 
from wells yielding 200 to 800 gallons per minute. The 
rangeland is in poor to fair condition. 

The native vegetation on most of the soils is character
ized by thick stands of shin oak and scattered plants of 
sand drop seed and three-awn. 

The sandy surface layer of these soils is highly suscep
tible to wind erosion. Good management practices are 
needed to maintain a cover of protective grasses. 

Amarillo-Arvana association: Deep and 
moderately deep loamy soils 

The soils in this association occupy a nearly level to 
gently sloping plain that is mostly in the southwestern part 
of the county. The association makes up about 5 percent 
of the county. 

This association consists mainly of Amarillo fine sandy 
loam and Arvana fine sandy loam. These soils have a fine 
sandy loam surface layer and a noncalcareous sandy clay 
loam subsoil. The Amarillo soils have soft caliche parent 
material. The shallower Arvana soils have hard rock at 
a depth of 10 to 36 inches. 

There is a small area of Lea loam, shallow, in the ex
treme southwestern corner of the county. 

The Amarillo soils make up about 60 percent of the as
sociation. They are very productive. The Arvana are 
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AMARILLO 
Loamy Fine Sand 

0-1% Slope BROWNFIELD 
Fine Sand Thin Surface 

0-3% Slope 
BROWNFIELD 

Fine Sand Thick Surface 
0-3% Slope 

..... 
"Sandy Cloy Loom 

..... 'Fine Sandy Loom 

Figure 3.-Schematic diagram showing a typical area of the Brownfield-Amarillo association. The slopes shown are those in the area 
delineated and do not necessarily conform with the slopes named for the soil mapping units. 



YOAKUM COUNTY, TEXAS 

PORTALES FINE SANDY LOAM 
0-1% Slope 

Lime Enriched Eolion Dune /' 

Indurated Caliche./ 

..
" " 

Lime Enriched Local Alluvium" 

,
/ 

/ 

ORAKE SOILS 

0-3% Slope 

ARCH 
Loom. Thin Surface 

0-1% Slope 

':I....i~~iI!ir--- Intermittent Lake 
(Randall) 

" 
'Clayey Local Alluvium 

-.. ~Colcareous Sandy Clay Loam 

Figure 4.-Schematic diagram showing a typical area of the Portales-Arch association. The slopes shown are those in the 
area delineated and do not necessarily conform with the slopes named for the soil mapping units. 

shallow to moderately deep soils that occur on small ridges 
within larger areas of Amarillo soils. 

About 90 percent of this soil association is in range. 
The rest is cultivated to cotton and grain sorghum. A 
thick stand of mesquite and a good cover of black and blue 
grama, side-oats gram a , buffalograss, and three-awn are 
characteristic of the native yegetation on this association. 

Portales-Arch association: Deep and shallow, 
calcareous loamy soils 

The soils in this association occupy a nearly level plain 
in the west-central part of the county (fig. 4:). The as
sociation cOYers 4:1,000 acres, or about 8 percent of the 
county. Most of the area consists of Portales loam, Por
tales fine sandy loam, and Arch loam. The Portales soils 
are calcareous, moderately deep, and moderately rapidly 
permeable. The Arch soils are shallower than the Portales 
and contain more lime. 

There are a few small areas of Drake soils, 20 to 80 acres 
in size. Drake soils contain more lime than Portales and 
occupy steeper slopes. 

About 30 percent of the asso('iation is cl,11tinlt.ed, mainly 
to grain sorghum and cotton. Most ~f t!llS culhvate~ area 
is irriO'ated. The part of the aSSOCIatIOn not cultlyated 
is rangeland that still supports the native plants. 

A good stand of side-oats grama, blue and black grama, 
and buffalograss is characteristic of the native vegetation 
on the soils of this association. 

Spur-Potter association: Deep and very 
shallow loamy soils 

This association is in the three draws that cross the 
county from northwest to southeast and on the slopes 
along these draws. The dra"ws were once the headwaters 
of the Colorado RiH'l'. The association covers about 
7 percent of the count\". 

This association cOllsi'c;ts of ~pur, Potter, Bippus, and 
Berthoud soils. The nearly level Spur and Bippus soils 
are in the bottoms of the draws. The strongly sloping, 
nrv shallow, l'()('kv Potter soils are on the sides of the 
dn\ws, and the Berthoud soils are on foot slopes below 
tIle Potter soils (fig. 5). The ~fallc;kpr and Anana 
soils are deeper and al'e located at higher elevations away 
from the elm \\'s. 

~rost of this assoeiation is in native rang('. The vege
tation in t.he bottoms of draws is mainly 'Tine-mesquite 
an(l butfa log-rass. Broom snakeweed and scattf'red plants 
of sand dropseed and three-awn grow on the sloping 
Potter soils. 

Descriptions of the Soils 
In this section each soil series and a profile typical of 

the series are described. Each mapping unit is then dis
cussed, and if its profile differs from the profile (If'scribed 
for the series, tlwse differences are pointed out. The pres-
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Alluvium ----

SPUR AND BIPPUS SOILS 
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Fine Sandy Loam 

KIMBROUGH 
SOILS 

POTTER 
SOILS 

12% Slope 
MANSKER 

Figure 5.-Schematic diagram showing a typical area of the Spur-Potter association. The slopes shown are those in the area delineated 
and do not necessarily conform with the slopes named for the soil mapping units. 
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ent use, and some of the hazards that limit use, are also 
given for each mapping unit. 

The mapping units, and map symbols for these units, 
are listed in the "Guide to Mapping Units, Capability 
Units, and Range Sites" at the end of the report. The 
approximate acreage of each mapping unit is listed in 
table 1. The location and distribution of the mapping 
units are shown on the detailed soil map in the back of 
the report. 

Technical descriptions of the soils are given in the sec
tion "Genesis, Classification, and Morphology of the 
Soils." 

TABLE l.-Approroimate acreage and proportionate ewtent 
of the soils 

Soil Acres Percent 

Amarillo fine sandy loam, 0 to 1 percent siopes_ 23,480 4. 4 
Amarillo fine sandy loam, 1 to 3 percent slopes_ 6,110 1.0 
Amarillo loamy fine sand, 0 to 3 percent slopes_ 52,530 9. 9 
Amarillo loamy fine sand, thin solum, 0 to 3 

percent slopes ___________________________ 13,520 2. 5 
Arch loam, thin surface ____________________ 1,330 .2 Arch complex _____________________________ 880 .2 
Arvana fine sandy loam, 0 to 1 percent slopes_ 8,900 1.7 
Arvana fine sandy loam, 1 to 3 percent slopes_ 870 .2 
Arvana fine sandy loam, shallow, 0 to 1 per-

cent slopes ______________________________ 6, 160 1.2 
Berthoud-Potter complex ___________________ 3,390 .6 
Brownfield fine sand, thin surface ____________ 222,890 42. 0 
Brownfield fine sand, thick surface ___________ 70,000 13.2 
Brownfield soils, severely eroded _____________ 4,740 .9 
Brownfield-Tivoli fine sands ________________ 16, 120 3. 0 
Drake soils, 1 to 3 percent slopes ____________ 1,610 .3 
Gomez fine sand ___________________________ I, 120 .2 
Gomez loamy fine sand _____________________ 7,220 1.4 
Kimbrough soils ___________________________ 7,240 1.4 
Kimbrough-Stegall complex _________________ 4,520 .9 
Lea loam, shallow, 0 to 1 percent slopes ______ 8,660 1.6 
Mansker fine sandy loam, 0 to 1 percent slopes_ 2,550 .5 
Mansker fine sandy loam, 1 to 3 percent slopes_ 2,330 .4 
Mansker loam, 0 to 1 percent slopes _________ 3,090 .6 
Portales fine sandy loam, 0 to 1 percent slopes_ 8,390 1.6 
Portales fine sandy loam, 1 to 3 percent slopes_ 1,660 .3 
Portales loam, 0 to 1 percent slopes __________ 6,070 1. 1 
Randall clay ______________________________ 270 . 1 
Springer and Brownfield soils, moderately 

shallow _________________________________ 30,910 5. 8 
Springer and Brownfield soils, shallow ________ 350 . 1 
Spur and Bippus soils ______________________ 1,570 .3 
Stegall loam, 0 to 1 percent slopes ___________ 950 .2 
St.egallioam, shallow, 0 to 1 percent slopes ____ 2,070 ,4 
Tivoli-Potter complex ______________________ 970 .2 
Zita fine sandy loam, 0 to 1 percent slopes ____ 6,550 1.2 
Zita loam, 0 to 1 percent slopes _____________ 2, 180 .4 

Total ______________________________ 531,200 100.0 

Amarillo Series 
The Amarillo series consists of deep, reddish, moderately 

permeable, noncalcareous soils. These soils are nearly 
level to gently sloping. They are among the most exten
sive soils in the county. 

The surface layer ranges from reddish-brown to brown 
fine sandy loam to loamy fine sand. The thickness is 
generally about 12 inches but ranges from 8 to 16 inches. 
This layer is easily worked, is very friable, and takes water 
readily. 

682-092--64----2 

The subsoil is reddish-brown to yellowish-red sandy clay 
loam, 24 to 60 inches thick. It is moderately permea?le. 
All extensive network of tubes and pores left by decaymg 
roots helps the movement of air and water through the 
soil. As a result of insect and worm activity, worm chan
nels, cavities, and dark organic stains are generally evident. 
The underlying material is a pink, soft caliche. 

The Amarillo are associated with the Arvana, Brown
field, Portales, and Zita soils. They are less sandy and 
less red than the Brownfield soils and have a horizon of 
calcium carbonate that is lacking in those soils. They 
are redder than the associated calcareous Portales soils 
that occupy the more nearly level, slightly lower areas. 

The Amarillo soils are high in natural fertility and 
produce moderate to high yields when rainfall is ade
quat.e. They are, howeyer, susceptible to water and wind 
erOSIOn. 

The Amarillo soils are used for both dry land and 
irrigated farming, and large areas are in native range. 

Amarillo loamy fine sand, 0 to 3 percent slopes 
(AmBl.-This is the sandiest ~\.marillo soil in the county. 
It occupies broad areas in the east-central part and smaller 
areas throughout the county. A broad, transitional area 
of it lies between Amarillo fine sandy loam and Brownfield 
fine sand, thin surface. This Amarillo soil occupies 
smoother, lower lying areas than the associated sandier 
Brownfield soil. 

The surface layer is reddish brown to yellowish red and 
is 10 to 14: inches thick. Most of this soil has been deep 
plowed to a depth of 16 to 24: inches. As a result, some 
of the sandy clay loam subsoil has been mixed with the 
sandy surface soil. This addition of clay to the plow 
layer has made tillage a more effective way of controlling 
wind erosion. 

Included with this soil are a few small areas of Brown
field fine sand, thin surface, and minor areas of Springer 
and Bro'wnfield soils, moderately shallow. These soils 
make up less than 5 percent of the areas. 

This soil is productive, but the risk of ,vind erosion is 
high. Most areas are cultintted. The main crops, cotton 
and grain sorghum, are grown on both dry-farmed and 
irrigated areas. (ea pability unit IVe-1 (dry land) ; ca
pability unit IIIe-1 (irrigated); Sandy Land range 
site. ) 

Amarillo loamy fine sand, thin solum, 0 to 3 percent 
slopes (AnBl.-This soil is of minor extent and occupies 
low swales within larger areas of Amarillo loamy fine sand, 
o to 3 percent slopes. The subsoil is darker than that of 
the surrounding soil, and the depth to soft caliche is 26 
to 30 inches. In most areas the slope ranges from 1 to 3 
percent. 

This soil is productive but is highly susceptible to wind 
erosion. It is cultivated along with the surrounding, 
larger areas of Amarillo loamy fine sand. (Capability 
unitIVe-1 (dryland); capabilityunitIIIe-1 (irrigated)' 
Sandy Land range site.) , 

Amarillo fine sandy loam, 0 to 1 percent slopes 
(AfAl.-This is the most extensive fine sandy loam in the 
county. It has a brown surface layer, 8 to 10 inches thick. 

Included with this soil are small, circular, lower lying 
areas of Zita fine sandy loam, 0 to 1 percent slopes, of 
Portales fine sandy loam, 0 to 1 percent slopes. of Amarillo 
loamy fine sand, 0 to 3 percent slopes, and of Arvana fine 
sandy loam, 0 to 1 percent slopes. 



\ 

SOIL SURVEY SERIES 1960, NO. 15 

Some areas of this fine sandy loam have been cultivated 
longer than some of the sandier soils in the county. Con
sequently, the soil has been winnowed by the wind in many 
places, and much of the clay and silt in the plow layer has 
been blown away. As a result, the upper 4 to 8 inches of 
the surface soil are sandier than originally. . . 

This soil is the most productive in the coun~y .for Irr:I-
gated farming; however, soil tests show that It IS low m 
nitrogen and phosphorus. Cotton, grain sorghum, le
gumes, and small grain produce good yields under dryland 
farming or irrigation. (Capability unit IIIe-1 (dry
land); capability unit IIe-4 (irrigated); ~lixecl Land 
range site.) 

Amarillo fine sandy loam, 1 to 3 percent slopes 
(AfBI.-This soil is of minor extent. It occupies low ridges 
within larger areas of Amarillo fine sandy loam, 0 to 1 
percent slopes. It is slightly redder and has a thinner sur
face layer and a thinner subsoil than Amarillo fine sandy 
loam, 0 to 1 percent slopes. 

If this soil is cultivated, the hazards of sheet and gully 
erosion and of wind erosion are moderate. (Capability 
unit IIIe-1 (dry land) ; capability unit IIIe-2 (irrigated) ; 
Mixed Land range site.) 

Arch Series 
The soils of the Arch series are light brownish gray, 

shallow, and highly calcareous. These soils are nearly 
level and occur m the west-central part of the county in 
large flats or depressions that are high in lime. 

The surface layer is light brownish gray, strongly 
calcareous, and 4 to 10 inches thick. At a depth of 10 
to 20 inches, the subsoil is a chalky clay loam that has 
little structure and many soft, rounded lumps of pure 
lime. Most of the roots are in the darker surface layer. 

These soils have formed in old wind-sorted sediments or 
lake sediments that were enriched by lime from ground 
water or by runoff from adj acent limy areas. 

The Arch soils are associated with the Mansker and the 
Portales. They are lighter colored than the Mansker and 
are lighter colored, hIgher in lime, and shallower than 
the Portales. 
. Ar~h l'!am,. thin su.rface (AC?I.-The high content of 

hme m thIS SOlI causes It to be hIghly susceptible to wind 
erosion under cultiyation. High lime soils do not readily 
form a cloddy surface that resists wind erosion. Emer
gency tillage is generally not effective. Farmers must 
rely on good plant cover to control blowing. 

If irrigated and fertilized, this soil produces moderate 
y,ields of cot~n. Grain sorghum is susceptible to chloro
SIS, a yellowmg of the leaves caused by an iron deficiency 
that r~~uces y~elds. (Cap~bi.Iity unit IVes--1 (dryland); 
c~pabIhty umt IIIes--1 (IrrIgated); High Lime range 
SIte. ) 
Ar~h com~lex (Acl.-About 60 percent of this complex 

of soIls con~Ists of Arch loam, thin surface; about 30 
percent conSIsts of Portales -loam, 0 to 1 percent slopes' 
and about 10 percent consists of Mansker loam 0 to -1 
percept slopes: ~he areas .of these soils were to~ closely 
aSSOCIated or mtrlCately mlxe~ to be mapped separately 
at th~ scale used. Most of thIS complex IS in one large 
area In the northweste~ part of the county. 

Gener~lly, the Yery shght!y elevated ridges consist of 
Arch SOlIs, and the lower lymg areas consist of Portales 

soils. The difference in elevation is only a few inches. In 
several places that have no change in elevation and no no
ticeable difference in vegetation, the soils in this complex 
range from Arch to Portales and to Arch again within 
20 feet. 

H irrigated, these calcareous' soils produce good yields 
of ?otton. Gra~ sorghum, though, is susceptible to chlo
rOSIS, or yellowmg of the leaves. Because these soils con
tain much lime, the clods formed by tillage are not stable. 
They break down readily, and much of the soil material 
is blown away. Vegetation should be left on cultivated 
areas to control wind erosion. Level-border, level-furrow 
or sprinkler irrigation should be used. (Capability unit 
IVes-1 (dryland); capability unit IIIes-1 (irrigated)' 
High Lime range site.) , 

Arvana Series 
The Arvana series consists of reddish, shallow to moder

ately deep, non calcareous, moderately sandy soils. They 
occu,r thro~ghout the county on nearly level to gently 
slopmg plams. 

The surface layer is a reddish-brown to brown fine sandy 
loam, about 12 inches thick. This layer is easily worked. 
is very friable, and takes water readily. ' 

The subsoil is a yellowish-red to reddish-brown sandy 
clay loam, 8 to 24 inches thick. It is noncalcareous and 
moderately permeable. The subsoil is underlain a,t a depth 
of 12 to 36 inches by hard, rocklike, platy caliche. 

The Arvana soils have developed in a thin sandy mantle 
that was. deposited by wind over preexisting caliche. The 
hard calIche rocks have smooth and rounded tops, but their 
bottoms are concretionary or knobby. 

The Arvana are associated with the Amarillo and Kim
brough soils. They are shallower than the Amarillo and 
are deeper and redder than the Kimbrough. 

These soils are moderately permeable and are well 
drain~d .. They have a ~?od water-holding capacity and 
are hIgh m natural fertIlIty. They are susceptible, how
ever, to both wind and water erosion. Arvana soils are 
used for. both. dryland and irrigated farming. Large 
areas are In natIve range . 

Arvana fine sandy loam, 0 to 1 percent slopes IAvAI.
This soil occurs throughout the county in areas that range 
from 40 to 80 acres. It is associated with Amarillo fine 
sandy loam, 0 to 1 percent slopes. 

The surface layer is brown to reddish-brown fine sandy 
loam, about 8 inches thick. The depth to hard rock ranges 
from 24 to 36 inches. 

Included with this soil are small areas of Arvana fine 
sandy loam, shallow, 0 to 1 percent slopes. 

Arvana fine sandy loam, 0 to 1 percent slopes, is very 
productive under irrigation. Soil tests, however, show 
tha.t i~ is low ~n nitrogen and ph?sphorus. If dry-farmed 
or IrrIgated, It produces good YIelds of cotton, grain sor
ghum, legumes, and small grain. 

Arvana fine sandy loam, 0 to 1 percent slopes, is mod
erately susceptible to blowing. Many areas that are asso
ciated with Amarillo fine sandy loam have been cultivated 
a long time. Consequently, much of the clay and silt has 
been blown away, and the plow layer is coarser than it was 
originally. (Capability unit IIIe-l (dryland);. capabil
ity unit IIe-4 (irrigated); Mixed Land range SIte.) 
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Arvana fine sandy loam, 1 to 3 percent slopes (AvB).
This soil is of minor extent and occupies low ridges within 
larger areas of ~\..l'Yana fine sandy loam, 0 to 1 IH:'l'('Pllt 
slopes. In places it has a thilmer surface layer and is 
slightly lighter colored throughout the profile than the 
Anana soils on the gentler slopes. It is also slightly shal
lower in places; the average thicklless is ~-! to 30 ill('hes, 
Most of the slopes are about 2 percent. 
If this soil is cultiyated, the hazards of sheet and gully 

erosion and of wind erosion are moderate. (Capability 
unit IIIe-l (dryland) ; capability unit IIIe-2 (il'l'igated)"; 
Mixed Land range site.) 

Arvana fine sandy loam, shallow, 0 to 1 percent 
slopes (AwA).-This shallow soil differs from ~\..l'nllla fine 
sandy loam in being underlain by hard caliche at a depth 
of about 12 to 20 inches, 

The slight depth of this soil is a very limitill!.!· fnctor. 
Often the soil will not hold all the ra iniall. ;-';;)\11(' rain 
is lost as runoff, and some enters the cracks of tIl(> hard 
caliche and goes beyond the zone that most crop roots can 
penetrate. 

If cultiYatecl, this soil is moderately susceptible to wind 
erosion. Crop residues or a green cover crop should be 
left on the soil during the critical period of soil blowilw in 
spring. In cuHiyated areas many rocks are scattered ;Wl' 
!he su:face. (C'~p~bility unit IVe-3 (dryland) : capabil
Ity umt IIIe--4 (IrrIgated) ; Mixed Land range site.) 

Berthoud Series 
The Berthoud series consists of brown to grayish-brown, 

moderately deep, moderately permeable soils: 
The surface layer is brown to dark-brown loam or fine 

sandy loam, 8 to 16 inches thick. The subsoil is yello\yish
brown clay loam that contains free lime. The parent mate
rial is a very pale brown clay loam that contains much free 
lime. It occurs at a depth of 30 to 48 inches. 

These soils occupy long, very narrow areas along the 
foot slopes of the draws and below the higher lying 
Potter soils. They follow the slope contour of the dr'a ws, 
just above the Spur and Bippus soils, which occupy the 
bottoms of the draws. They haye developed from material 
washed from higher lying areas. 

The Berthoud soils are associated with the ~Iansker, 
which are shallower, and the Spur, ,yhich are darker 
and deeper. In Yoakum County the Berthoud soils are 
mapped only in a complex ,yith the Potter soils and are 
of minor extent. 

Berthoud-Potter complex (Bel,-This mapping unit 
consists of a complex of soils that were too closely asso
ciated or intricately mixed to be mapped separately. These 
soils occupy the steep slopes of the draws that cross 
Yoakum County. The Potter soils occupy tIle narrow 
ledges or caliche caps that are Ileal' the top or the slopes and 
on the steeper areas. These soils normally make np about 
45 percent of the acreage. Berthoud soils occupy the lower 
lying foot slopes and the less sloping tributary dra inage
ways. They generally make up about 45 percPllt of this 
complex. ~\..reas of Arvana, Mansker, and Kimbrough 
soils make up about 10 percent of the complex. 

The complex consists of brown to dark grayish-browp, 
very shallow to moderately deep soils that arp underlam 
11y soft to hard caliche. The slopes range from 5 to 12 
percent hut in most places are about 8 percent. 

These soils haye :-:hallow gullies and some aUm'ial fans 
at the base of the "lopes. The yegetation is a sparse stand 
of short !.!Tas:-;es and a moderate stand of broom snakeweed. 

Most areas of .... \.nttntt and Kimbrough soils have been 
moderately eroded by both wind and water. Because 
the soils of this complex haw steep slopes and are highly 
susceptible to both wind and water erosion, they are l:ot 
suited to cultiyation. 'fIIPY are best suited to pen:'nnwl 
grass. (Capability unit \~1s-1 (dryland); not suitable 
for irrigation; :--Ihal1ow Land range site,) 

Bippus Series 
This series consists of grayish, friable, moderately per

meable soils that han no free lime to a depth of J,':I inches. 
The surface layer rall~!YS from yel'y dark brown to 

grayish brown in color am! from clay loam to loam in tex
ture, The subsoil is brmvn to light-brown clay loam, 
10 to 20 inches thick, and it contains free lime. It is under
lain by a lighter colored clay loam that contains a large 
amount of free lime. 

These soils occupy the bottoms of ancient draills or 
dm "'s that cross t he county from northwest to southeast. 
Runoff is slow to moderate, and internal drainage is 
moderate. 

In this county the Bippus soils are mapped only with 
t he Spur soils as an unclifi'erentiated unit. 

Brownfield Series 
The Brownfield series consists of deep, noncalcareous, 

moderately permeable sandy soils. These soils are nearly 
le\'el to undulating. They are the most extensiye soils 
in Yoakum ('ounty, 

The surface l:q:er is yellowish-red to reddish-yellow 
fine sand, 10 to -!o' inches thick. This layer is wry friable 
and loose, is easily "'orked, and takes water readily. 

The subsoil is red, friable, moderately permeable, non
calcareous sanlly clay loam, 40 to 7n inches thick. 

The parent material ranges from reddish, noncalcareous 
light sandy clay loam to loamy fine sand. The Bro,vn
field soils do not have distinct horizons of calcium car
bonate, but in some 'places they are underlain by soft 
caliehe. This caliche IS thought to be a relict carbonate 
layer on which windblown material was deposited. 

The Brownfield soils are associated with the ~\..mari1lo, 
the Gomez, and the Ti\'oli soils. They occupy g'Plltly 
rolling slopes aboy!' the smoother ~\mari1lo and Gomez 
soils and below the dunelike Tivoli soils. 

TIll' Brownnel(l soils are deeper and sandier than the 
~\marill0 soils. They do not haye an accumulation of 
calcium carbonate as do the ~\..mari11o soils. They are 
redder and less permeable than the Gomez ~oils. ~\.. sandy 
clay loam subsoil distinguishes them from the Tivoli 
soils. which a re sandier throughout the profile. 

Cl11tiyated areas of the Brownfield soils are hi,£duy sus
ceptible to wind erosion. If they are not protected by 
wgetation. the top few inches of the surface soil is con
tinually shifted by the wind. The wind remoyes a small 
amount of silt, clay, and organic matter, and the soil 
becomes sandier and less fertile each year. 

The Brownfield soils are used for both cultiyated crops 
and range. 
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Brownfield fine sand thin surface (Bsl.-This is the 
most extensive soil in th~ county; it makes up 42 percent 
of the county. Slopes range from 0 to 3 percent. . 

The surface layer ranges from ~ellowi.sh r~d to reddIsh 
yellow in color, and from 10 to 18 mches m tlnckness. 

Included with this soil, as mapped, are a few small 
areas of Brownfield fine sand, thick surface. . 

Brownfield fine sand, thin surface, is productIve, but 
the risk of wind erosion is high. For several years, 
farmers have deep plowed this soil and mixed the san~y 
clay loam of the subsoil with the fine sand surface SOIL 

This practice, if used with other good ma~agement.prac
tices, helps to reduce or to control wmd erOSIOn. Sprmkler 
irrigation is the only efficient way to .apply ,,:ater. (CaI?a
bility unit IVe-2 (dryland); capabIlIty umt IIIe-5 (Ir-
riga ted) ; Sandy Land range site.) . . 

Brownfield fine sand, thick surface (Brl.-Tlns SOlI 
makes up about 14 percent of the county. It occurs along 
the northern edge and in areas of 400 to 600 acres through
out the county. 

The reddish-yellow fine sand surface layer ranges from 
18 to 40 inches in thickness, but it is generally less than 
30 inches thick. It is thicker than that of Brownfield fine 
sand thin surface, and is more susceptible to wind erosion. 

In~luded with this soil are a few small, subdued dunes 
consisting of Tivoli fine sand. Small areas of Brownfield 
fine sand thin surface, on the tops of ridges and on slopes 
facing w~st are also included. .. . 

Brownfield fine sand, thick surface, IS hIghly susceptIble 
to wind erosion. Deep plowing is not practical because, in 
most places, the sandy surface layer IS so thic~ th~t n?t 
enough clayey subsoil can be plowe~ up to mIX WIth It. 
Keeping a continuous cover of growmg plants. or stubble 
on this soil is the only way to control ~!nd er?SIOI!. <qa
pability unit VIe-1 (dryland) ; capabIlIty umt n e-1 (Ir
rigated) ; Deep Sand range site.) 

Brownfield soils, severely eroded (Bt31.-All of the 
surface soil has been removed from as much as 80 percent 
of the area of the soils in this mapping unit, and the red 
sandy clay loam subsoil has been exposed. The slopes 
ran<Te from 0 to 3 percent. These soils are of minor extent 
aneC occur in abandoned fields throughout the county. 

Other characteristics of these soils are (1) blowout holes 
where all of the surface soil and part of the subsoil have 
been removed; (2) dunes and hillocks, as much as 6 feet in 
height and 10 to 50 feet in diameter at the base; and (3) 
dunes, 10 to 15 feet high and 50 to 100 feet wide, around 
the field boundary. In some places there may be two or 
three fences, one above the other, covered by these field
boundarv dunes. Other areas form a complex of blowouts 
and dun~s. The dunes in these areas are circular, occupy 
as much as 20 percent of the acreage, and are generally 
covered by shin oak and a few tall grasses; some, however, 
are bare and are moving from southwest to northeast. 
The swept-off areas are often bare except in local low spots 
that recei,-e extra water (fig. 6). Hard caliche rocks are 
exposed in places. 

Areas of these soils are nonarable. The sand could be 
extensively leveled and redistributed, but these practices 
are costly and may not be practical. The best practice is 
to establish perennial grass, but this is difficult. (Capa
bility unit VIe-l (dryland); not suitable for irrigation; 
Deep Sand range site. ) 

Figure 6.-A typical area of Brow:nfield soils that are severely 
eroded because of Improper use. 

Brownfield-Tivoli fine sands (Byl.-This comp~ex con
sists of very sandy soils that were too closely assocIated ?l' 
too intricately mixed to.he mapped separately. These SOlIs 
are in a band, 4 to 6 mIles WIde, across the northern e~ge 
of the county. Throughout the .ar~a they are undulatmg 
to rolling and in places ~re ~n dIstmct dunes, 3 ~o 30 feet 
high and 50 to 100 feet m dIameter. They are m range
land that supports tall grasses, such as bluestems and 
drop seeds. Invading plants include yucca, sandsage, and 
shin oak. 

These soils are not suited to cultivation because their 
surface soil is loose and sandy. (Capability unit VIIe-l 
(dryland); not suitable for irrigation; Deep Sand range 
site. ) 

Drake Series 
The soils of the Drake series are light colored, strongly 

calcareous, and moderately rapidly permeable. They 
make up the dunes on the east and ,northeast sid~s of 
ancient lakes, or playas. There are SIX very promment 
dunes and many smaller ones. These dunes are locally 
called chalk hills. The Drake soils are of minor extent. 

The surface layer is gray to grayish-brown loam or fine 
sandy loam, 6 to 10 inches thick. The subsoil is a white, 
strongly calcareous, soft chalky material. 

These soils have developed from material blown from 
the dry, strongly calcareous playas. . 

The Drake soils are associated with the lower lymg 
Arch and Portales soils. They have steeper slopes than 
the Arch and are lighter colored and more strongly cal
careous than the Portales soils. 

The Drake soils are highly susceptible to wind erosi~n. 
Drake soils, 1 to 3 percent slopes (DrBI.-These SOlIs 

generally have crescent-shaped slopes of more than 2 per
cent. In a few places, however, they have slopes greater 
than 3 percent. They are of minor extent in the cou~ty. 

Because of slope, these soils are moderately susceptI.hle 
to water erosion. They are highly susceptible to wmd 
erOSIOn. 
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Since the smaller areas of these soils are associated with 
less sloping and !!lore producti~e soils, they are often cul
tivated. ChlorosIs, or a yellowmg of the leaves of plants 
grown on these soils, is a problem. Plowing to form clods 
for erosion control is not feasible on these soils. Because 
of the high content of lime in the soils, the cl. ods are not 
stable. (Capability unit IVes-1 (dryland); capability 
unit IIIes-1 (irrigated); High Lime range site.) 

Gomez Series 
The Gomez series consists of moderately deep, moder

ately rapidly permeable, calcareous sandy soils developed 
from wind-deposited material. These soils haye concave 
slopes of less than 2 percent. They are not extensive. 

The surface layer ranges from brown to dark grayish
brown loamy fine sand to fine sand, 10 to 2-1 inches thick. 
This layer is easily worked, very friable, and takes water 
readily. 

The subsoil is light gray to very dark brown, calcareous 
fine sandy loam, 10 to 24 inches thick. It is moderately 
rapidly permeable. 

The parent material is a white to light brownish-gray, 
very strongly calcareous fine sandy loam. 

The Gomez soils are associated with the Portales, which 
are less sandy, and the Amarillo and Brownfield, which 
are less permeable. 

Gomez soils are used for both dry land and irrigated 
farming. 

Gomez fine sand (GfJ.-The surface layer is fine sand, 
18 to 24 inches thick. Cultivated areas are calcareous to 
the surface and are highly susceptible to wind erosion. 
Surface roughening alone will not control wind erosion. 
Because of the high lime content and the sandy texture of 
the soil, the clods are not stable. (Capability 1ll1it VIe-3 
(dryland); capability unit IVe-l (irrigated); Sandy 
Land range site.) 

Gomez loamy fine sand (GI).-The surface layer of this 
soil is thinner and darker colored than that of Gomez fine 
sand. It is also less sandy and less cn lcareous. This soil is 
highly susceptible to wind erosion. (Capability unit 
IVe-1 (dry land); capability unit IIIe-1 (irrigated); 
Sandy Plains range sIte.) 

Kimbrough Series 
In the Kimbrough series are brown to reddish-brown, 

very shallow, nearly level, noncalcareous soils. These soils 
are 4 to 10 inches thiek over a layer of thick, hard, platy 
caliche. Their total acreage is small. 

The surface layer ranges from loam to fine sandy loam 
in texture. 

The Kimbrough soils are darker colored and less cal
careous than the Potter soils and are underlain by harder 
caliche. They are shallower and less red than the Arvana 
soils. They are less slowly permeable than the Stegall 
soils, which range from 12 to 36 inches in depth to hard 
rock. 

The Kimbrough soi1s are not suited to cultivation. 
Kimbrough soils (Kml.-These soils are too shallow to 

produce crops successfully (fig. 7). If they are culti
vated, many small hard rocks are on the surface. (Capa
bility unit VIIs-1 (dry land); not suitable for irrigation; 
Shallow Land range site.) 

Figure 7.-Kimbrough soils, showing the 6- to lO-inch surface layer 
over a thick bed of caliche. 

Kimbrough-Stegall complex (Ksl.-This complex con
sists of areas of Kimbrough soils and Stegall soils that 
were too closely associated or intricately mixed to be 
mapped separately at the scale used. The Kimbrough 
soils make up about 70 percent of this complex, and the 
Stegall soils, about 30 percent. This complex is of minor 
extent. 

The Stegall soils are in the wry slight swales within 
areas of the higher lying Kimbrough soils. They are 
noncalcareous and are deeper, darker, and more slowly 
permeable than the Kimbrough soils. The slopes of the 
Kimbrough soils are less than 2 percent. (Capability 
unit VIIs-l (dryland) ; not suitable for irrigation; Shal
low Land range site.) 

Lea Series 
The Lea series consists of grayish-brown to dark gray

ish-brown, moderately permeable, calcareous soils, 14 to 
20 inches thick. These soils haye developed over hard, 
rocklike caliche. They are smooth and nearly level and 
are of minor extent. 

The surface layer is calcareous loam, 8 to 10 inches thick. 
The subsoil is pale-brown clay loam that is strongly 
calcareous. 

The Lea soils are shallower than the Portales. Unlike 
the Mansker soils, Lea soils have hard rocks under the 
subsoil. 

A minor acreage of the Lea soils is cultivated. Most 
areas are in native range. 

Lea loam, shallow, 0 to 1 percent slopes (leAl.-This 
soil is associated with deeper soils of other series. It is 
mainly in the west-central part of the county. The shallow 
depth limits the capacity of this soil to hold water and 
plan.t nutrients. .qultiva~ed areas are susceptible to wind 
er~slOn. (C3;pa~lhty umt. IVe-4 (dry land); capability 
umt IIIe-4 (IrrIgated) ; MIxed Plams range site.) 



SOIL SURVEY SERIES 1960, NO. 15 

Mansker Series 
In this series are brown to dark grayish-brown, cal

careous, shallow, moderately permeable soils, 16 to 20 
inches deep over soft caliche. These soils have nearly level 
to gentle slopes that range from 0 to 3 percent. They are 
of minor extent. 

The surface layer is loam or fine sandy loam, 8 to 12 
inches thick. The subsoil is strongly calcareous, pale
brown to gray clay loam. The parent material is yery 
strongly calcareous, pale-brown to white clay loam. 

The Mansker soils are shallower and lighter colored than 
the Portales and do not have a layer of hard caliche as do 
the Lea. 

Some areas of Mansker soils are used for cotton and 
grain sorghum under both dryland and irrigated farming. 

Mansker fine sandy loam, 0 to 1 percent slopes 
(MfA}.-This shallow soil has a brown to grayish-brown, 
calcareous fine sandy loam surface layer, 6 to 10 inches 
thick. It occurs in small areas throughout t he county. 

Tillage will not control wind erosion, because the high 
content of lime in the soil prevents the formation of 
enough stable clods. Chlorosis, or a yellowing of the 
leaves caused by lime, is a problem on this soil. (Capabil
ity unit IVe-3 (dryland); capability unit IIIe-4 (ir
rigated) ; Mixed Plains range site.) 

Mansker fine sandy loam, 1 to 3 percent slopes 
(MfB}.-This soil is more sloping, lighter colored, and 3 to 
4 inches shallower than Mansker fine sandy loam, 0 to 1 
percent slopes. Because of the slope, slight depth, and 
risks of both wind and water erosion the use of this soil 
is limited. (Capability unit IVe-3 (dryland) ; capability 
unit IIIe-4 (irrigated) ; Mixed Plains range site.) 

Mansker loam, 0 to 1 percent slopes (MkA}.-The sur
face layer of this soil is a brown to dark grayish-brown 
loam, 6 to 10 inches thick. This soil is limited in use 
because it is shallow and has a relatively low water-hold
ing capacity. It occuJ?ies small areas in association with 
Portales loam, which IS deeper. (Capability unit IYe-4 
(dryland); capability unit IIIe-4 (irrigated); )Iixed 
Plains range site.) 

Portales Series 
The Portales series consists of moderately dark, 

moderately deep, moderately rapidly permeable soils that 
are friable and calcareous. The slopes range from 0 to :3 
percent but are normally less than 2 percent. These soils 
are fairly extensive throughout the eounty. 

The surface layer is pale-brown to dark grayish-brown, 
calcareous fine sandy loam or loam, f\ to 16 inches thick. 
The subsoil is calcareous clay loam that is lighter in color 
than the surface layer and 8 to 2-1 inches thick. The 
parent material is vpry strongly calcareous, white to light 
brownish-gray clay loam, 24 to 36 inches below the sur
face. 

The Portales soils are associated with the )Iansker, Zita, 
Amarillo, and Arch. They are deeper than the )Iansker 
and are ~eeper and less limy than the Arch soils. They 
are shallower and less red than the Amarillo soils, which 
are noncRlcareous. The Portales soils are lighter colored 
and more limy than the Zita soils. 

Portales fine sandy loam, 0 to 1 percent slopes (PfA).
This soil has a surface layer of grayish-brown to dark 

grayish-brown fine sandy loam. The parent material is 
white to pale-brown, very strongly calcareous clay loam 
that occurs at a depth of 24 to 36 inches. This is the most 
extensive soil in the Portales series. 

In some places this soil has 3 to 6 inches of loamy fine 
sand in the plow layer. The texture of this layer may be 
caused by two kinds of erosion-the removal of silt and 
clay by the wind or the accumulation of sand particles 
that have blown from higher lying, sandier areas to the 
slightly depressed areas of this soil. 

This soil is used for cotton and grain sorghum under 
both dry land and irrigated farming. (Capability unit 
IIIe-2 (dryland); capability unit 1Ie-5 (irrigated); 
.Mixed Plains range site. ) 

Portales fine sandy loam, 1 to 3 percent slopes (PfB).
The surface layer of this gently sloping soil is thinner, 
lighter colored, and more calcareous than that of Portales 
fine sandy loam, 0 to 1 percent slopes. Most areas have 
slopes of less than 2 percent. In some places small gullies 
ha ye been formed. (Capability unit IIIe-2 (dryland); 
capability unit IIIe-3 (irrigated); Mixed Plains range 
site. ) 

Portales loam, 0 to 1 percent slopes (PmA}.-The sur
face layer of this soil is brown to grayish-brown, calcare
ous loam, 8 to 18 inches thick. The subsoil is lighter 
colored and more calcareous than the surface layer and is 
10 to 20 inches thick. The parent material is white to 
pale-brown, very strongly calcareous, soft chalky earth. 
This soil is nearly level and smooth. It occupies broad 
areas in the west-central part of the county. (Capability 
unit IIIce-2 (dryland); capability unit IIe-2 (ir
rigated) ; )Iixed Plains range site.) 

Potter Series 
The Potter series consists of light grayish-brown, very 

shallow, calcareous soils that overlie beds of soft or slightly 
hard caliche. These soils occupy the steep slopes of the 
draws that cross the county. 

The Potter soils are similar to the Kimbrough and Lea. 
They are more calcareous, are lighter colored and are 
underlain by less hard caliche than the Kimbro~gh soils. 
They are shallower and lighter colored than the Lea soils. 

In thi~ county the Potter soils are mapped only in com
plexes WIth the Berthoud soils and the Tivoli soils. 

Randall Series 
In this, series are gray to dark-gray, poorly drained 

clayey SOlIs on the floors of playas (lakes). These soils 
occupy small areas, 2 to 4 acres in size, mainly in the west
central part of the c~unty. They are of minor extent. 
. The s~rfacer layer IS ~.ay to dark-gray clay, 10 to 30 
ll1ches thIek.. rhe S~bSOllIS dark-gray, tough plastic clay. 
Th~ aSSOCIated SOlIs are th~ Kimbrough, Arvana, and 

Aman1l? The Randall soIls are normally cultivated 
along WIth the surrounding soils. 
)landall clay (Rc).-This soil is farmed in some areas. 

"Y Ields ar~ good m years when moisture is adequate but 
no~ exceSSIve. The slopes. are. less than 1 percent. A gil
gaI,.or bu.ffalo-wallow relIef, IS common where these soils 
are m ~atIve range. Because of floods and the consequent 
drownll~~ of cr?ps, this soil is extremely limited in use. 
(CarabIlIty umt Vlw-l (dry]and); not suitable for ir
rIgatIOn; Deep Hardland range site.) 
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Springer Series 
The soils of the Springer series are loose, sandy, 

moderately rapidly permeable, and nOlfcalcareous. ~hey 
are gently sloping. .They are underlam by hard calIche 
at a depth of 16 to 36 mches. 

The subsoil is a red to yellowish-red loam to fine sandy 
loam. 

These soils are used for both cultivated crops and range. 
Cultivated areas are highly susceptible to wind erosion. 
If not protected by vegetation, they are subject to a con-
tinual shifting of the uppe~ few in~hes by wind. . 

In this county the Sprmger soIls are mapped only m 
undifferentiated units with Brownfield soils. They have 
less clay in the subsoil than the Brownfield soils. 

Springer and Brownfield soils, moderately shallow 
(Sb).-These soils occupy areas of 40 to 60 acres through
out the county. They resemble Brownfield fine sand, thin 
surface, except that they are underlain at a depth of 20 to 
36 inches by hard caliche rock and have a fine sandy loam 
subsoil in some areas. 

These soils are closely associated with Brownfield fine 
sand thin surface, and Springer and Brownfield soils, 
shall~w. They usually occupy ridges above Brownfield 
fine sand, thin surface.. '" 

These soils are productIve, but the rIsk of wmd erOSIOn 
is high. Since they are underlain by hard rock, they must 
be deep plowed with caution. 

During the period of plowing in spring, these soils are 
subject to shifting of the surface soil and the loss of finer 
textured, more fertile particles. of silt an~ clay .. T.he ~nly 
efficient way t? apply water IS by sprl~~ler Ir~lgatIon. 
(Capability umt IVe-2 (dry land) ! capabIlIty umt I11e-5 
(irrigated); Sandy Land range sIte.) 

Springer and Brownfield soils, shallow IS9).-~he~ 
soils are very inextensive and occupy small areas wIthm 
larger areas of Springer a~d Brownfield soils,. moderately 
shallow. Unlike the assocIated Brownfield SOlIs, they are 
underlain by hard caliche at a depth ranging from 10 to 
20 inches. 

These areas of shallow soils generally have been deep 
plowed along with the surrounding areas. As a result, 
they have flat, rocklike caliche. fragme~ts on t~e surface. 

These soils are highly susceptIble to wIlld erOSIOn. They 
are not suited to cultivation and should be planted to 
perennial grasses. (Capability unit VIe-2 (~ryland); 
not suitable for irrigation; Sandy Land range SIte.) 

Spur Series 
The soils of this series are brown to \'ery dark grayish

brown, friable, and calcareous. They are on the floors of 
the ancient draws that cross the county from northwest 
to southeast. These draws were once the headwaters of 
the Colorado River but do not now carry runoff. These 
soils are of minor extent. 

The surface layer ranges from very dark grayish brown 
to liO"ht brown in color and from clay loam to fine sandy 
loa~in texture. It ranges from 12 to 30 inches in thick
ness and is calcareous. 

The subsoil is a pale-brown to grayish-brown clay loam. 
This layer is calcareous, friable, and moderately perme
able. It is from 20 to 50 inches thick. 

The parent material is a white to grayish-brown, \'ery 
strongly calcareous clay loam. 

The main associated soils are the Potter and the Man
sker. The Potter are very shallow soils that occupy the 
steep slopes on the edges of the draws. The Mansker are 
shallow soils that also occupy the edges of the dr~ws. 

In this county the Spur soils we~e maP1?ed only. m asso
ciation with the Bippus as an undIfferentIated umt. The 
Bippus soils are noncalcareous in the surface layer and 
more clayey throughout the profile than the Spur soils. 

Spur and Bippus soils (Sp).-This lmit oonsi.sts of area:s 
of Spur and Bippus soils that were so intermIxed that It 
was not practical to map them separately. Generally, the 
Spur soils are calcareous to the surface, and the Bippus are 
not. 

As a result of the winnowing by wind and the accumu
lations of sand from nearby sandy soils, some areas have 
3 to 6 inches of loamy fine sand in the plow layer. The 
slope is less than 1 percent. 

These are fertile soils that re~ive water from adjoin
ing areas. They produce good yields of cotton, grain 
sorghum, and grass. The risk of wind erosion is moder
ate. (Capability unit 11Ie-1 (dryland); capability unit 
11e-4 (irrigated) ; Bottom Land range site.) 

Stegall Series 

This series consists of brown to dark-brown, shallow to 
moderately deep, slowly permeable soils that are noncal
careous. These soils have developed over hard, rocklike 
caliche that is at a depth of 16 to 36 inches. They are of 
minor extent. 

The surface layer is brown to dark-brown, noncalcar
eous loam, 4 to 12 inches thick. 

The subsoil is dark-brown to dark grayish-brown, non
calcareous heavv clay loam, 8 to 32 inches thick. This 
layer has blocky structure and is slowly permeable. Be
cause of the clay loam texture and blocKy structure, the 
movement of air and water through the soil is slow and 
root penetration is restricted. 

These soils are less permeable and are less red than the 
Arvana soils. 

Stegall loam, shallow, 0 to 1 percent slopes (SuA).
This soil is underlain by hard caliche at a depth of 16 to 20 
inches. Most areas are in swales surrounded by higher 
lying Kimbrough soils. This soil is of limited use because 
it is shallow and low in its capacity to hold available 
water. It is susceptible to slight wind erOsion, if culti
vated. (Ca;pabilityunit IVe-4 (dryland); capability 
unit 11Ie-4 (irrigated); Shallow Land range site.) 

Stegall loam, 0 to 1 percent slopes (StA).-This is a 
moderately deep soil that is underlain by hard, rocklike 
caliche at a depth of 20 to 36 inches. It occupies areas in 
the west-central part of the county in low swales sur
rotmded by higher lying Kimbrough, Mansker, and Zita 
soils. 

This is a fertile soil that produces good yields of cotton 
and grain sorghum, except when water is scarce. Because 
the soil is slowly permeable and does not supply water 
rapidly enough to the roots in dry weather, crops are 
likely to wilt. (Capability unit II1ce-1 (dryland) ; capa
bility unit 1Ie-1 (irrigated) ; Deep Hardland range site.) 



'r 
14 SOIL SURVEY SERIES 1960, NO. 15 

Tivoli Series 
The soils of the Tivoli series are deep, light-c.olored loose 

sands that were deposited by wind. These soils occur in a 
band 4 to 6 miles wide, on the northern edge of the c.ounty, 
and ~lso along ancient drains. . .. 

The Tivoli are undulating to billowy SOlIs on s~abI~Ized 
dunes, ~ to 12 feet high, and as much as 200 feet m dIam-
eter at the base. . 

The surface layer is light ~rownisl~-gray to. brown tluck 
fine sand, 6 to 10 inches tlllCk. TIlls layer IS loose sand 
that takes water rapidly. 

The underlying material is very pale brown to yellow 
fine sand, 30 to 60 inches thick. 

Because the hazard of wind erosion is high, the Tivoli 
soils are not suited to cultivation. In this county they 
are mapped in complexes with the Brownfield soils and 
the Potter soils. The Brownfield are smoother, lower 
lyinCT soils adjacent to or intermingled with the Tivoli. . 

Trvoli-Potter complex (Txl.-About 75 percent of tIllS 
complex of soils consists of fine sal1(~ that accumula~ed 
over Potter material; 20 percent conSIsts of Potter soIls; 
and 5 percent consists of Mansker fine sandy loan~, 1 to 3 
percent slopes. These areas were too closely assocmted or 
intricately mixed to be mapped sep~rately. The accumu
lations of fine sand on the areas of thIS complex range from 
1 to i) feet in thickness. They are mainly in areas covered 
with native vegetation that adjoin areas of cultiyate<l 
sandy soils. ., 

These soils occupy slopes along anCIent drall1~ (fig. 8). 
They are associated with the coarse-textured soIls of the 
Brownfield and Amarillo series. 

Figure 8.-A steeply sloping area of the Tivoli-Potter complex on 
the edge of one of the draws that cross the county. 

Because these soils aTe thin, or haye steep slopes and 
are highly susceptible to wind and water erosion, they are 
not SUIted to cultivation. They are best suited to peren
nial ~rasses. (Capability unit YIIe--2 (dry land); not 
suitable for irrigation; Sandy Land range site.) 

Zita Series 
The soils of the Zit a series are brown, moderately deep, 

moderately permeable, and noncalcareous. These are 

nearly level soils that occur in s~all areas within larger 
areas of Amarillo and Portales soIls. They are of minor 
extent. 

The surface layer is brown to dark grayish-brown fine 
sandy loam or loam, 8 to 20 inches thick. It has subangu
lar blocky structure. 

The subsoil is grayish-brown to dark-brown, calcareous 
clay loam, 8 to 16 inches thick. 

The parent n:aterial is .pink to white, strongly calcareous 
clay loam. It IS 24 to 36 mches below the surface. 

These soils are shallower and less red than the Amarillo 
soils. They are darker than the Portales soils, which are 
calcareous to the surface. Most areas of the Zita soils are 
in cultivation. 

Zita fine sandy loam, 0 to 1 percent slopes (ZfA).
This soil has a dark-brown fine sandy loam surface layer, 8 
to 1~ inches thick. The subsoil is calcareous and is lighter 
colored and more clayey than the surface layer. 

This soil normally receives runoff from the surrounding, 
slightly higher lying soils. In many areas 2 to 6 inches of 
loamy fine sand is in the plow layer. 

This soil produces good yields of cotton and grain 
sorghum. It is susceptible to moderate wind erosion. 
(Capability unit IIIe-l (dryland) ; capability unit IIe-4 
(irrigated) ; Mixed Land range site.) 

Zita loam, 0 to 1 percent slopes (ZmA).-This soil has 
a dark grayish-brown loam surface layer, 8 to 20 inches 
thick. It occupies depressed areas in association with 
higher lying Portales soils. It is minor in extent, and 
the mapped areas rarely exceed 20 acres in size. 

Yields of grain sorghum and cotton are good under 
either dryland or irrigated farming. Irrigated areas are 
well suited to alfalfa and to perennial grasses. This soil 
is slightly susceptible to wind erosion. (Capability unit 
IIIce-l (dryJand); capability unit IIe-3 (irrigated); 
Deep Hardland range site.) 

Use and Management of the Soils 
In this section wind erosion and the general management 

practices used on cropland are discussed. The system of 
capability groupings used by the Soil Conservation Serv
ice is explained, and the soils of Yoakum County are 
grouped into capability classes, subclasses, and units. 
Management by capability units for both dry land and ir
rigation farming is discussed. A yield table gives the 
estimated yields of each cultivated soil in the county under 
two levels of management. Range management and the 
range sites in the county are also discussed in this section. 

Wind Erosion and Its Control 

""Vind erosion is the greatest hazard to cultivation in 
Yoakum County. Its control is one of the main problems 
of soil management. 

Wind erosion is caused by high winds that blow loose, 
unprotected soil (fig. 9). Small soil particles, such as 
medi um to fine sand, begin to roll or creep, or to move 
across the surface soil in a series of bounces. Where 
these particles strike unprotected soil, they loosen and free 
other particles. Some of the finer particles, such as silt 
and clay, are sometimes carried high into the air and may 
float for days before settling. The dan~er of soil blowing 
is greatest late in winter and early in sprmg. In these sea-
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Figure 9.-A Brownfield fine sand that has been severely 
"eroded. Most of these eroded areas are abandoned. 

sons the wind usually blows the strongest, the land has the 
least vegetation, and the soil is most susceptible to blowing. 

The soil is eroded by wind mainly because it lacks vege
tation. Though drought is the obvious cause of the lack 
of vegetation, it is not the only cause. The way the land 
is used is a factor. Large acreages that were suited only 
to permanent grass have been cultivated. They have pro
vided low returns and have left the land bare and subject 
to severe erosion. Erosion also results from the growing 
of cultivated crops that do not produce enough cover. 
Improper tillage implements have also depleted vegetation 
and thus caused erosion. The practice of shallow breaking 
increases the hazard. High temperatures and dry years 
have also been factors. 

Management practices are needed that will best control 
wind erosion. It is much more practical to use permanent 
practices than to delay and then to use emergency ones. 
The following help to protect the soil from wind erosion: 
(1) soil cloddiness, (2) surface roughness, (3) the use of 
surface cover or crop residue, or the use of both. 

Effects of 'wi1ui erosion.-A description of soils in Yoa
kum County would not be complete unless the effects of 
wind erosion were fully recognized. Although "eroded" 
does not appear in names of soil mapping units, all of the 
cultivated soils and some of the soils used only for grazing 
have been altered by the wind. Because wind erosion is 
the major hazard to agriculture in this county, the soils 
must be managed to prevent rapid and lasting damage. 
On cultivated soils wind erosion may remove as much as 
half the original surface layer; or some of the organic 

matter, silt, and clay from the plow layer; or it may cause 
an accumulation of 4 to 6 inches of sandy material. 

The hazard of wind erosion is least on noncalcareous 
loams and increases with the amount of sand or lime in the 
subsoil. The finer textured soils, such as loams, are least 
affected by wind erosion because tillage generally roughens 
and clods them so that they can resist blowing. Wind 
winnowing, however, has removed enough of the organic 
matter, silt, and clay from the surface soil in most areas 
to make it coarser textured and somewhat lighter colored 
than when first cultivated. Thus, soils become more 
I>usceptible to erosion and have less capacity to hold water 
and plant nutrients. 

The fine sandy loams are moderately susceptible to wind 
erosion and have been greatly altered. In some small areas 
nearlJ: all of the original surfa.c~ layer has been re~oved 
by ~nnd. T~le reduced fertIlIty and poor mOlsture
holdmg capacIty that result are reflected in the lower 
yields o~ crops in these areas. The most damaging effect 
of blowlI~g probably has been the removal of organic 
matter, SIlt, and clay from the plow layer of these soils. 
T}le remaining sandy .layer is practically sterile and is 
hIghly susceptIble to wmd erosion. To offset these effects, 
farmers have plowed deeper to bring more clayey material 
from below. 

The coarse-textured loamy fine sands and fine sands 
show the most drastic effects of wind erosion. In culti
\'~lted areas of these soils, fence-row dunes up to 10 feet 
hIgh are common. Farm buildings are often nearly sur
rounded by loose sand dunes. County roads may be closed 
by drifting sand during one hard blow. Farmers often 
ha:oe. to plant t~leir crops three or four times because of 
sluftmg sand m the early spring blows. In places 
abandoned fields have lost all of the thick sandy surface 
laJ:e~ .. The blowing of sterile sand from' these areas to 
adJom~ng areas of more productiYe soils is especially 
damagmg. 

Rangeland also shows the effects of wind erosion Some 
of. th.e soil is shifted or removed. Generally, howe~er, the 
SOlI IS blown onto the rangeland from cultivated areas. 
In some places several acres are covered with 6 inches to 3 
feet of sand. In such areas the good grasses are smothered 
and weeds and brush grow. ' 
. Fro?l one cultiva~d fi.eld in Yoakum County, the erod
mg SOlI moved 1~ mIles 111 a northeasterly direction across 
rangeland ~nd kIlled all the nati,oe grasses in its path. 
Only undeSIrable weeds and brush remained, and the value 
of the area as rangeland was reduced. 

0l!e of th~ lea~t noticeab~e, yet most damaging effects 
o.f wmd erOSIOn, IS the blowmg of clay and silt from cul
tnoated land to rangeland. These materials are carried 
many miles and deposited as a thin mantle on much of the 
~angeland. Though tJlis mantle is only lis to % inch thick, 
It forms a yery effective crust that reduces water intake. 
The crust mcreases runoff and water erosion and thus 
takes greatly needed moisture from the good grasses. 

General Management of Cropland 
The chief problems in use and management of the soils 

of Yoakum County are control of soil erosion, conservation 
of moisture, use of suitable cropping systems use of till
age, and maintenance of fertility. Most of th~ soils in the 
county need protection from wind and water erosion. 
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Some of the management practices used on the soils ~f 
Yoakum County are next discussed. Generally, a combI
nation of practices is needed. These practices are referred 
to in the section "Capability Groups of Soils.~' 

Cropping systems 
In planning a cropping system, the soil properti~s that 

need the most careful attention should be consHlered. 
This will insure the most efficient production over a period 
of years. The limitations of a soil will determine the types 
of crops and the frequency with which they can be grown. 

The crops grown in a cropping system should (1) con
serve the soil; (2) use available moisture efficientlJ:; (~) 
protect the soil from wind and water erosion; (4,) I?am~am 
or improve the physical condition, fertility, and bIOlogICal 
condition of the soil; (5) help control weeds, insects, and 
disease; and (6) fit into a long-time plan of land use that 
is economically sound and feasible. 

In Yoakum County the cropping system should include 
crops that provide maximum protection of the soil whe.n 
the risk of wind erosion is greatest. Although cotton IS 
the most common cash crop, it leaves little residue after 
harvest. Therefore, the soil is not adequately protected 
in critical periods of blowing. 

In general, grasses, legumes, and other high-residue 
crops should be grown more often in the cropping system 
as the hazard of soil erosion and soil deterioration in
creases. 

The use of crop residue 

Crop residue or stubble left in the field after crops are 
harvested will protect the soil from damaging winds and 
maintain or improve its physical, chemical, and biological 
condition. This residue or stubble should be handled so 
as to leave a protective cover on the surface of the soil dur
ing. the critical periods of soil blowing in winter and 
sprmg. 

Vegetation and crop residues protect the soil as well as 
a roughened surface. Generally they have a greater ca
pacity to trap the mo,"ing soil than a rough or cloddy 
surface. In addition to providing roughness, the cover 
helps to reduce wind erosion. Tall stubble reduces the 
surface velocity of the wind more effectiYely than an equal 
weight of short stubble. Residue from grain sorghum or 
crops of small grain and winter peas and Yetch make good 
cOYer for soil protection. Grass makes one of the best 
covers because it has a relatiYely large protectin surface 
above and below the ground and i~ well anchored. 

Grain-sorghum stalks are generally used to protect the 
soil, either in closely spaced or in 40-inch rows. The 
height of the stubble is 10 to 14 inches. The rest of the 
stalk, which has been through a combine, is left on the 
ground. 

Stubble mulching 

Stubble mulching is a practice in which all the tillinO" 
planting, cu1tiv~lting, and hHlTesting a~e designed to kee~p 
enough vegetatIOn on the surface untIl the next crop is 
seeded (fig. 10). It requires special equipment. '\11ere 
stubble mulching is practiced, the crop residue is actually 
manage(l the year around. 

Stubhle mulching is an excellent practice on all soil 
!ypes. It will (1) control ~ind and ,;ater. erosion; (2) 
Imprm'e the phYSIcal, chemIcal, and bIOlogICal condition 

Figure lO.-Grain-sorghum stubble on or near the surface. 

of the soil ;(3) save moisture and reduce surface evapora
tion; and (4) reduce the rate at which organic matter 
decreases. 

Contour farming and terraces 

In contour farming, the plowing, planting, and other 
cultivation practices are done along the contour. The 
contour lines that are followed may be on established 
terraces, in contour strips, or along natural contour lines. 

Terraces are used to hold runoff and distribute it in 
such a way that most of it is available to plants (fig. 11). 
In Yoakum County much of the rain comes rapidly; some
times 1 to 2 inches fall in an hour. By using contour 
farming and terraces, farmers store much moisture in 
the subsoil for future crops. 

Tillage 

The purposes of tillage are to prepare the seedbed, to 
control weeds, and to manage crop residue. All tillage op
erations should help produce and maintain good tilth, or 
physical condition, of the surface soil. In Yoakum 
Connty, tillage is the principal means by which a farmer 
carries ont his soil management program. 

Deep plowing.-This practice helps to make the soilless 
susceptible to blowing. It is now a widely accepted prac
tice in Yoakum County on fine sands and loamy fine sands. 

Deep plowing brings 4 to 6 inches of the sandy clay 
loam subsoil to the surface in the furrow slice (fig. 12). 
'Vhen this finer material is mixed with the sandy surface 
soil, the texture of the plow layer becomes less sandy. 
The soil then may be roughened to form stable clods that 
will not blow easily. Crops that leave enough residue on 
the surface to control wind erosion are almost impossible 
to grow on dryland farmed areas of sandy erodible soils. 
Following deep plowing, however, crop residue, cloddiness, 
and roughness can be successfully combined to control wind 
erosion. If used alone, deep piowing is not enough. 

The real significance of the plowing is the bringing up 
of the clayey soil material from below to increase soil 
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Figure H.-Top: Terraces are used to effectively control water 
erosion. Bottom: The effects of gully erosion on a field not pro

tected by terraces. 

productivity. The more clayey soil will, no doubt, main
tain a cloddier and less erodible structure as long as no 
soil drifting occurs. But if stability of the surface is 
not maintained after deep plowing, beneficial results from 
the practice are short lived. Continued drifting of the 
surface will eventually bring about a condition where 
clayey material is not within the reach of further deep 
plowing. The resulting deep mantle of sand will then 
tend to be more hazardous than the initial shallower 
mantle (4) 1. 

Soil cloddiness.-This is a form of surface roughness. 
The clods reduce susceptibility to wind erosion, because 
the clods at the surface are too large to be moved by wind. 
Clods that will resist wind erosion are about the size of 
an alfalfa seed, 0.84 millimeter (%2 of an inch) in diam-

1 Italic numbers in parenthe~s refer to Literature Cited, p. 52. 

eter. The degree of protection depends on the size, 
stability, and amount of clods. 

The formation of clods is related to the texture of the 
soil. The most clods will form on surfaces that contain 
20 to 35 percent clay. The clay binds the particles of 
sand and silt together to form clods. The stability of the 
clods varies directly with the percentage of clay in the 
soil. The lime in the soil also reduces their stability. 

Larger clods are not so effective as smaller ones that 
ha ve more protective surface in proportion to their weight. 
Often the only suitable practice IS the use of a tillage 
implement that will bring as many clods to the surface 
as possible, even if the clods are not an ideal size. 

A rough surface is more resistant to wind erosion than 
a smooth one. It slows down wind velocity at the surface 
and traps the particles that have been removed from the 
more exposed areas. The surface soil maybe roughened 
by listing. 

Use of commercial fertilizers 
The use of commercial fertilizers is increasing each 

year. On dry-farmed areas, moisture is the limiting fac
tor on most soils. Farmers have noticed, however, that 
yields have declined on areas that have been irrigated for 
3 or 4 years. At present, fertilizer is applied to all cotton 
on irrigated areas and to much of the cotton on dry
farmed areas. 

A farmer should use amounts of fertilizer that are based 
on needs determined by soil tests. The soil maps at the 
back of the report will help in selecting sites on which 
to take soil samples. 

Stripcropping 

This is a protective practice that consists of growing 
crops in alternate bands or strips. In one band are tall, 
leafy crops .that le~ve much. residue and serve as a pro
tect! ve barrIer agamst erOSIOn. In the next band is a 
row crop, or fallow land. Crops suitable. for the protec
tive bands are grain and forage sorghum, sudan, and tall 
perennial grasses. The protective bands protect the com
panion crop from the sand-blasting wind and protect the 
soil after the companion crop is harvested. 

A common practice in Yoakum County is to plant 4-row 
bands of gram sorghum and alternate 8-row bands of 
cotton. Hlghly erodible soils used for cotton should be 

Figure 12.-Deep plowing on Brownfield fine sand to a depth of 
24 inches. 
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listed soon after harYest. TI~is practic~ P!eYents local soi} 
blowing and the accumulatIOn of sOlI m the bands 0 

protective crops. 

Irrigation 
Ayailable irrigation water does not occur in a definite 

pattern in Yoakum County. It ?ccurs throughout the 
county in spots, however, except m the extreme north
eastern part. In this area the~e ~re !lot enough water
bearing sands to indicate that IrrIgatIOn wells would be 
feasible. 

In most areas the wells range in depth from 80 to 180 
feet. They. produce at. rates ranging from 200 to 800 gal
lons per mlllute. Sprmkler-type systems are used most 
extensively (fig. 13). ~\ few flood-type systems are used 

Figure 13.-A sprinkler irrigation system in operation. 

in the nearly flat areas and on the more clayey soils, how
ever. 

The factors to be considered in designing an irriga
tion system are: (1) the quality and quantity of available 
water; (2) the rate the soil will take water and the amount 
it will hold; (3) the water needs of the crop to be grown; 
and (4:) the topography of the land. 

Unless the soil is managed well, the best system for con
trol and distribution of irrigation water will not be suc
cessful. 

The use of a consenation irrigation system prolongs the 
supply of available water and produces crops more eco
nomically. The use of a well-designed system allows the 
farmer to--

1. Supplement rainfall by supplying additional mois
ture to the crop. 

~. Maintain or improve productivity. (This is the 
most important benefit.) 

3. Hold soil erosion to a minimum. 
..... Prevent excessive leaching of plant nutrients. 
;). Dispose of excess water safely. 
6. Prevent waterlogging or the accumulation of 

harmful salts. 
7. Produce crops in which the plants grow at the 

same rate to maturity without damage from lack 
of water. 

8. Produce maximum yields of crops under the ex
isting conditions. 

9. Maintain proper moisture at all times. 

Engineers in the Soil Conservation Service will assist 
in designing a conservation irrigation system that is suited 
to the soil, the water supply, and the selected crops. 

Capability Groups of Soils 
The capability classification is a grouping that shows, 

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

In this system all the kinds of soil are grouped at three 
levels, the capability class, subclass, and unit. The eight 
capability classes in the broadest grouping are designated 
by Roman numerals I through VIII. In class I are the 
80ils that have few limitations, the widest range of use, 
and the least risk of damage "when they are u~ed .. The 
80ils in the other classes have progressively greater natural 
limitations. In class VIII are soils and landforms so 
rough, shallow, or otherwise limited that they do not pro
duce worthwhile yields of crops, forage, or wood products. 
There are no class I, class V, or class VIII soils in Yoakum 
County. 

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, e, IW, 8, or c, to the class numeral, 
for example, IIIe. The letter e shows tha~ the main limi
tation is risk of erosion unless close-growlllg plant cover 
is maintained; 'W means that water in or on the soil will 
interfere with plant growth or cultivation (in some soils 
the wetness can be partly corrected by artificial drainage) ; 
8 shows that the soil is limited mainly because it is shallow, 
droughty ~ or stony; and 0, used in only some parts of the 
country, indicates that the chief limitation is climate that 
is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can contain, 
at the most, only subclasses 1-0, 8, and c, because the soils in 
it have little or no susceptibility to erosion but have other 
limitations that limit their use largely to pasture, range, 
woodland, or wildlife. 

"Within the subclasses are the capability units, groups of 
soils enough alike to be suited to the same crops and pas
ture plants, to require similar management, and to have 
similar productivity and other responses to management. 
Thus, the capability unit is a convenient grouplllg for 
making many statements about management of soils. Ca
pability units are generally identified by numbers assigned 
locally, for example, IIIe-l or IIIe-2. 

Soils are classified in capability classes, subclasses, and 
units in accordance with the degree and kind of their per
manent limitations; but without consideration of major 
and generally expensive landforming that would change 
the slope, depth, or other characteristics of lIte soil; and 
without consideration of possible but unlikely major rec
lamation projects. 

Management by capability units (dryland) 
The dominant limitations on agriculture in Yoakum 

County are low annual rainfall and high wind velocities 
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in spring. Dryland management of the soils requires prac
tices that will maintain the supply of organic matter, pre
vent soil structure from deteriorating, control wind and 
water erosion, and conserve the limited moisture. 

The soils of Yoakum County have been placed in the 
following capability classes, subclasses, and units for dry
land farming. Use and management for each capability 
~ni~ are discussed. The soils in one capability unit need 
sImIlar management and respond to that management in 
about the same way. 
. In the ~~treme southwestern part of the county, there 
IS a tranSItIOnal zone to an area of less rainfall. All of 
the soils in this part of the county are used either for 
range or for irrigated crops. If these soils ... vere used for 
dryland farming, howeves. the yields would be lower than 
else'Yhere in the county. uenerally, soils that are in class 
III III th~ northern and eastern parts of the county are in 
dass IV III the southern and western parts. Soils in class 
IV in northern and eastern parts are in class VI in the 
southern and western parts. Very little cultivation has 
been done in the southern and western parts of the countv. 
Farmers should consult the local agricultural workers 
before they attempt to cultivate any land !n .the .southern 
and western parts of the county WIthout IrrIgatIOn. 
Class I.-Soils that have a few limitations that restrict 

their use. ( No class I soils in the county.) 
Class II.-Soils that have some limitations that reduce 

the choice of plants or require moderate conservation 
practices. (No class II soils in the county.) 

Class IIl.-Soils that have severe limitations that reduce 
t~e choice of plants, or require special conservation prac
tices, or both. 

Subclass IIIe.-Soils subject to severe erosion if they 
are cultivated and not protected. 

Capability unit IIIe-l.-Reddish-brown to dark 
grayish-brown fine sandy loams that are mod
erately permeable and have a moderate capacity 
for holding water and plant nutrients. 

Capability unit IIIe-2.-Brown to grayish
brown, calcareous fine sandy loams that are 
moderately rapidly permeable and are nearly 
level to gently sloping. 

Subclass lIIce.-Soils subject to moderate wind ero
sion, if they are cultivated, and that have a severe 
climatic limitation. 

Capability unit IIIce-l.-Nearly level, brown to 
dark-brown loams that are slowly to moderately 
permeable and have a moderate capacity for 
holding water and plant nutrients. . 

Capability unit lllce-2.-Nearly level, brown to 
dark grayish-brown, calcareous loams that are 
moderately permeable and have a high capacity 
for holding water and plant nutrients. 

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

Subclass lVe.-Soils subject to very severe erosion if 
they are cultivated and not protected. 

Capability unit lVe-l.-Deep, reddish-brown to 
grayish-brown, moderately permeable to mod
erately rapidly permeable soils that have a 
sandy surface layer. 

Capability unit 1Ye-2.-80ils that have a sandy 
surface layer, are moderately to moderately 
rapidly permeable, moderately deep to deep, 
and are nearly level to gently slopmg or un
dulating. 

Capability unit IYe-3.-Shal1ow, reddish-brown 
to gra"ish-brown fine sandy loams that are 
nearly 'level to gently sloping. 

Capability unit IVe--!.-Shallow, grayish-brown 
to brown loams that are nearly level to gently 
sloping. 

Subclass IVes.-Strongly calcareous soils that are 
suitable for nati Ye grasses and have very severe 
limitations if tilled. 

Capability unit 1Yes-l.-Grayish-brown fine 
sandy loams and loams that have a very low 
capacity to hold water and plant nutrients; 
have a Yery high content of lime that results 
in clods that are easily broken; and are very 
highly susceptible to wind erosion. 

Class V.-Soils not likely to erode that have other limi
tations, impractical to remove without major reclama
tion, that limit their use largely to pasture or range, 
woodland, or wildlife food and cover. (X 0 class V soils 
in the county.) 

Class VI.-Soils that ha,-e severe limitations that make 
them generally unsuitable for cultinttion and that limit 
t heir use largely to pasture or range, woodland, or 
wildlife food and cover. 

Subclass VIe.-Soils severely limited, chiefly by risk 
of erosion if protective cover is not maintained. 

Capability unit VIe-l.-Yellowish-red to grayish 
fine sands that have a surface layer more than 
18 inches thick; moderately to moderately 
rapidly permeable. 

Capability unit Vle-2.-Shallow sandy soils that 
are not suitable for cultivation. 

Capability unit Vle-3.-Deep, grayish-brown 
sandy soils that are nearly level and moderately 
rapidly permeable. 

Subclass Vlw.-Soils severely limited by excess water 
and generally unsuitable for cultivatIOn. 

Capability unit Vlw-l.-Dark-colored, poorly 
drained soils in playa beds. 

Subclass Vls.-Soils generally unsuitable for culti
vation and limited for other uses by their moisture 
capacity, stones, or other features. 

Capability unit VIs-l.-Very shallow, gently 
sloping to steeply sloping soils that are 
unsuited to cultivation. 

Class VII.-Soils that have very severe limitations that 
make them unsuitable for cnltivation without major 
reclamation, and that restrict their use largely to graz
ing, woodland, or wildlife. 

Subclass VIIe.-Soils very severely limited, chiefly 
by risk of erosion if protective cOYer is not 
maintained. 

Ca pability unit VIIe-l.-Deep, light-colored 
extremely sandy soils. 

Capability unit VIIe-2.-Shallow to deep sandy 
soils that are strongly sloping and unsuited to 
cultivation. 
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Subclass VIIs.--Soils very severe~y limited by mois
ture capacity, stones, or other SOlI features. 

Capability unit VIIs-I.-Very shallow to shal-
low, stony soils. . . . 

Class VIII.-Soils and landforms that have lIm~tatlOns 
that preclude their use, without major recl!l;matIO~, for 
commercial production of plants; and restrIct t1~eIr use 
to recreation, wildlife, water supply, or esthetIC pur
poses. (No class VIII soils in the county.) 

CAPABILITY UNIT llle-l (DRYLAND) 

This unit consists of deep and moderately deep, reddish
brown to dark grayish-brown, moderately perm.eable fine 
sandy loams that are nearly level to gently slopmg. The 
soils in this unit are-

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

These soils are susceptible to moderate wind erosion and 
slight to moderate water erosion. They ~la ve a moderate 
capacity for holding water and plant nU~rIents .. The Spur 
and Bippus soils absorb water at a sbghtly hIgher rate 
than the other soils in this unit. Practices are necessary to 
control wind erosion, conserve moisture, and maintain 
crop production. 

Cotton and grain sorghum are the main cash crops. 
Small grain may also be grow~ for a c~sh crop. 

The cropping system should mclude hIgh-re~ndue croI?s 
on two-thirds of the land each year. Also satIsfactory IS 
a cropping system in which a high-residue crop such as 
grain sorghum is grown each year in strips that make up 
half the land. A crop such as cotton may be grown on the 
other strips. Each strip used for cotton would be planted 
the next year to a high-residue crop. Residue should be 
left on the surface to help reduce erosion in seasons when 
blowing is critical. In years ,,·hen adequate residue is not 
pro~uced, rough tillage should be used to help control 
erOSIOn. 

CAPABILITY UNIT llle-2 (DRYLAND) 

This unit consists of deep, brown to grayish-brown, 
moderately rapidly permeable, calcareous fine sandy loams 
that are nearly level to gently sloping. The soils in this 
unit are-

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

These soils are susceptible to moderate wind erosion and 
slight to moderate water erosion. They have a moderate 
capacity to hold water and plant nutrients. 

Cotton and grain sorghum are the main cash crops. 
Small grain may also be grown for a cash crop. 

The cropping system should include high-residue crops 
on two-thirds of the land each year. Also satisfactory is 
a cropping system in which a high-residue crop such as 
grain sorghum is grown e.'lch year in strips that make up 
half the land. A crop such as cotton may be grown on the 
other strips. Each st.rip use.d for cotton would be planted 
the next year to a hIgh-reSIdue crop. All crop residues 
should be left on the surface to help reduce wind erosion 
in seasons when blowing is critical. In years when ade
quate residue is not produced, listing or chiseling, or other 
rough tillage helps to control wind erosion. 

CAPABILITY UNIT Illce-l (DRYLAND) 

This unit consists of nearly level, moderately deep, 
brown to dark-brown soils that are non calcareous and are 
slowly to moderately permeable. The soils in this unit 
are-

Stegall loam, 0 to 1 percent slopes. 
Zita loam, 0 to 1 percent slopes. 

These soils are slightly to moderately susceptible to wind 
erosion. They have a moderate capacity for holding water 
and plant nutrients. Lack of moisture limits production 
on these soils. 

The main cash crops are cotton and grain sorghum. 
The cropping system should include a high-residu.e crop 
on half of the land each year. Crops such as gram sor
ghum and small grain pro~uce. relatively large amoun~s 
of residue that help to mamtam the content of orgamc 
matter. If kept on th~ ~urface, the res~due wiP help to 
reduce erosion by provldmg a cover durmg perIOds when 
the hazard of wind erosion is high. vVhen rainfall is low, 
or after such pe.riods, if t!tere is not en0.ugh resid~e to 
control soil blowmg, the SOlIs should be chIseled or hsted. 
This practice helps to keep them cloddy and rough. 

CAPABILITY UNIT IIIce-2 (DRYLAND) 

This unit consists of a deep, moderately permeable, 
brown to dark grayish-brown soil. The surface layer is 
calcareous loam. There is a zone of calcium carbonate 
accumulation 24 to 36 inches below the surface. This is 
a nearly level soil that has slopes of 1 percent or less. 
The soil is-

Portales loam, 0 to 1 percent slopes. 

This soil has a moderate susceptibility to wind erosion. 
It has, however, a high capacity to hold water and plant 
nutrients. . 

Cotton is the main cash crop. Other cash crops are gram 
sorghum and some small grain.. . . 

The cropping system should prOVIde a hlgh.-resIdue crop 
on three-fifths of the land each year. ReSIdue kept on 
the surface in seasons when soil blowing is critical helps 
to control wind erosion. 

During or fo~lowi.ng dry years, ,~hen lit~le crop residue 
is produced, thIS soIl should be chIseled, lIsted, or other
wise tilled so that the surface is left cloddy or rough. 

CAPABILITY UNIT IVe-l (DRYLAND) 

In this unit are deep, reddish-brown to grayish-brown, 
moderately permeable to moderately rapidly perme~ble 
loamy fine sands that are nearly level to gently slopmg. 
The soils in this unit are-

Amarillo loamy fine sand, 0 to 3 percent slopes. 
Amarillo loamy fine sand, thin solum, 0 to 3 percent slopes. 
Gomez loamy fine sand. 

Because of their sandy surface soil and the dry climate, 
these soils are highly susceptible to wind erosion. They 
are slightly susceptible to water erosion on the steeper 
slopes. They have a high water-intake rate. 

Soils that are protected from wind erosion may be us~ 
for cultivated crops, but they are best suited to pe:enmal 
yegetation. Cotton and grain sorghum .ar~ the mall! cash 
crops. Where cotton is grown, the soIl IS left WIthout 
cover much of the time. 

On the soils that can be deep plowed successfully, the 
cropping system should include a high-residue crop such 
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as grain sorghum on three-folll'ths of the land each year. 
~\lso satisfactory is a cropping system in "which a lligh
residue crop such as gJ'ain sorghum is grown eal'll year 
in strips that make up two-thirds of tll!' land. A crop 
such as cotton may be grown on the other strips. Each 
strip used for cotton would be planted the n('xt year to a 
high-residue crop. 

C?n soils that cannot b~ deep plowed successfully, a high
resldue crop such as gram sorghum or small grain, should 
be gro,vn each year. The crop residue should be kept on 
the su,rface for control of '''.ind erosion. In years when 
there IS not enough crop resIdue to control wind erosion 
chiseling, listing, or other rough tillage should be used: 

CAPABILITY LNIT IVe-2 (DRYLAND) 

The soils in this unit are yellowish-red, moderately to 
moderately rapidly 'permeable sandy soils that are nearly 
lev.el to gently slopmg or undulating. The soils in this 
umt are-

Brownfield fine sand, thin ",urfaee, 
Springer and Brownfield soils, moderately shallow. 

These soils are highly susceptible to wind erosion. The 
sandy surface layer has a low capa('ity to hold \Yater and 
plant nutrients. 'Yind erosion is difficult to control on 
these soils. 

Grain sorghum is the main cash crop, but some cotton is 
grown. Cotton stubble provides little protection. ('Oll
sequently, the soil in fields that have been planted to 
cotton, particularly in dry-farmed areas, is generally the 
first to start blowing in spring. 

These soils are best suited to perennial grasses. 'Yhen 
moisture is adequate, plant growth is often limited by the 
low fertility. 

On s?ils that aTe deep plowed, the cropping system 
should mclude a hIgh-resIdue crop such as grain sorghum 
on three-fourths of the land each year. On soils that are 
not deep plowed, a high-residue crop such as grain sorghum 
should be grown each year. The residue from these crops 
should be kept on the surface to help control wind erosion. 
In years when there is not enough residue to control wind 
erosion, chiseling, listing, or other rough tillage helps to 
reduce erosion. 

CAPABILITY UNIT IVe-3 (DRYLAND) 

This unit consists of shallow, moderately permeable, 
reddish-brown to grayish-brown fine sandy loams. These 
soils are nearly level to gently sloping. TIlt' ... \1'\'ana soils 
are underlain by hard caliche at a (lepth of 1~ to ~o inches. 
The ~Iansker soils are limy to the surface. The soils in 
this unit al'e-

Arrana fine sandy loam, shallow, 0 to 1 percent slopes. 
~Ifln~l{er fine sandy loam, 0 to 1 percent slopes. 
~Iflnsker fine sandy loam, 1 to 3 percent slopes. 

These soils are moderately susceptible to wind erosion. 
The Mansker soil with a slope of 1 to 3 percent is moder
ately susceptible to 'Yater erosion. ..:\,11 of the soils ha ,"e 
moderate capacity to hold water and plant nutrients. Be
cause of slight depth, these soils are often droughty. 
Often too little residue is produced to control wind erosion. 

These soils are best suited to permanent vegetation. 
Grain sorghum is the main cash crop. 

The cropping system should include a high-residue crop 
on three-fourths of the land each year. .\lso satisfactory 

is a cropping system in which a high-resi(~ue crop is grown 
each year in strips that make up two-thll'ds of the 1~1l(1. 
A crop such as cotton may be grown on the other :-;tl'lps. 
Each strip used for cotton would be planted the next year 
to a high-residllP crop. The residue should be kept on the 
surface to control wind erosion. In yeal':-; ,vhen residue is 
not adequate, tillage such as chiseling :-;honld be used to 
help control prosion. 

CAPABILITY UNIT IVe-4 (DRYLAND) 

This unit consists of shallow, gT<lvish-brown to brown 
loams that are slowly to moderately I)ermeable. The soils 
in t his unit are-

Lea loam, shallow, 0 to 1 percent slopes. 
~lallsker loam, 0 to 1 percent slopes. 
Stegall loam, shallow, 0 to 1 percent slopes. 

Because of the dry climate and the shallowness of tIH"Sl' 
soils, yields are limited. The hazard of wind erosion is 
moderate. These soils are often droughty, and often too 
little residue is produced to control wind erosion. 

These soils are best suited to permanent ngetation. 
Grain sorghum is tIw main cash crop. 

High-residue crops such as grain sorghum or small grain 
should be grown on three-fourths of the land each year. 
Also satisfactory is a cropping system in which a high
residue crop such as grain sorghum is grown each year in 
strips that make up two-thirds of the land. A crop such 
as cotton may be grown on the other strips. Each strip 
used for cotton would be planted the next year to a high
residue crop. 

The residue should be kept on the surface to help con
trol wind erosion. High-residue crops that impro,"e the 
soil may be used in the (']'()pping system. In years when 
adequate residue is not produced, chiseling or other rough 
tillage should be used to help control erosion. 

CAPABILITY UNIT IVes-l (DRYLAND) 

This unit consists of grayish-colored, shallow, level to 
gently sloping, calcareous fine sandy loams and loams. 
These soils have a moderately pern1eable subsoil. The 
soils in this unit are-

.\ I'('h loam, thin surface. 
Arch complex. 
Drake ~oils, 1 to 3 percent slopes. 

These soils are all highly sH:-'ceptible to wind erosion; 
the Drake soils are moderately susceptible to water ero
sion. The soils have a very low water-storage capacity. 
The large amount of free lime in these soils slows the 
release of plant nutrients and frequent ly causes the leaws 
of grain sorghum to turn yellow. 

The soils in this unit are best suited to permanent wge
tation. Howeyer, an effecti\'(' croppillg system is one in 
,,"hich a high-residue crop such as grain sorghum is grown 
each year in strips that occupy three-fourths of the land. 
~\ crop such as cotton may be grown Oil the other strips. 
Each strip used for cotton would be planted the next 
year to a high-residue crop. ,.:\n alternative cropping sys
tem is that of growing grain sorg'hum, a small grain, or 
It similar high-residue crop each year. The crop re!'idue 
should be kept on the surface to gin the best protection 
from wind erosion. In years when residue is not pro
duced, chiseling, listing, or similar til1age is needed in 
places to help control wind erosion. 
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CAPABILITY UNIT VIe-l (DRYLAND) 

This unit consists of deep fine sands that are nearly level 
to steep. The soils in this unit are-

Brownfield fine sand, thick surface. 
Brownfield soils, severely eroded. 

These soils are very susceptible to ~ind .erosion. Their 
capacity to hold water and plant nutnents l~ low. ~ecause 
of the thick sandy surface soil, deep plowmg ~o mcrease 
the clav content in the surface soil is not practical. Also, 
it is 110t practical to cultivate these soils for dryla~d 
farming. These soils are best suited to tall, perenlllal 
grasses. More information on the use and management 
of the.<;e soils for ranp:e is in the section "Range ~Ianage
ment." 

CAPABILITY UNIT VIe-2 (DRYLAND) 

The soils in this unit are shallow, reddish-brown loamy 
fine sands that are nearly level to gently sloping:. Hard 
rock is 10 to 20 inches below the surface. The SOlIs are-

Springer and Brownfield soils, shallow. 

These soils are highly susceptible to wind erosion and 
are not suited to cultinttion. If used for range, careful 
management is needed to control erosion. More informa
tion on their use and management is in the section "Range 
Management." 

CAPABILITY UNIT VIe-3 (DRYLAND) 

The soil in this unit consists of p:rayish-brown fine sand 
that is nearly level and moderately rapidly permeable. 
It has a calcareous subsoil. The soil in this unit is-

Gomez fine sand. 

This soil is highly susceptible to wind erosion. Its ca
pacity to hold water and plant nutrients is low. It is 
not practical to cultivate the soil for dryland farming. 
This soil is best suited to tall, perennial grasses. 

CAPABILITY UNIT VIw-l (DRYLAND) 

The soil in this unit is a gray to dark-gray, weakly de
veloped, poorly drained soil in the playas. This soil is-

Randall clay. 

This soil is frequently flooded by runoff from soils at 
higher elevations. Consequently, the hazard of flooding 
limits its use. In long, dry spells, many of the small, 
shallow lakes dry out and are farmed. Areas of this 
soil are not suited to drainage. 

If the surrounding areas are in crops, this soil can also 
be cropped in dry years. In wet years it produces annual 
weeds and grasses. Areas of this soil in range will pro
vide a temporar.v supply of water for livestock. 

More information on the use and management of this 
soil for range is in the section "Range Management." 

CAPABILITY UNIT VIs-l (DRYLAND) 

This unit consists of a complex of soils. These soils 
are dark grayish-brown, gently sloping to strongly slop
ing, and Yery shallow to moderately deep. They occur 
on the slopes of draws. These soils are moderatelv perme-
able. In this unit is- . 

Berthoud-Potter complex. 

These soils are moderately susceptible to wind and 
wllt~r erosion. They are too shallow or too steep to be 
cultn·uted. If used for range, they need careful manage-

ment that will control erosion. Areas where grasses have 
been killed by overgrazing should be reseeded to blue 
grama and side-oats gr~ma. Newly seeded areas need to 
be protected from grazmg for at least one season. This 
practice allows the plants to become well established. 

More information on the use and management of 
these soils for range is given in the section "Range 
Management. " 

CAPABILITY UNIT VIIe-l (DRYLAND) 

This unit consists of a complex of soils. These soils are 
deep, loose fine sands. They are moderately to rapidly 
permeable. In this unit is-

Brownfield-Tivoli fine sands. 

These soils are highly susceptible to wind erosion and 
are not suited to cultivation. Because there is no runoff, 
much ,Yater is available for the plants and tall, native 
grasses that grow on these soils. The capacity of these 
soils to hold water and plant nutrients is low. Deep 
breaking to bring clay to the surface is not practical be
cause the clay is 36 to 60 inches belo,,?, the surfa~e. The 
billowy surface makes normal farmmg operatIOns ex
tremely difficult. 

Cultivated areas should be reseeded to tall, native 
O'rasses. Careful protection of these soils from fire and 
~vergrazing helps to control wind erosion. 

More information on the use and management of these 
soils for range is in the section "Range Management." 

CAPABILITY UNIT VIIe-2 (DRYLAND) 

This unit consists of a complex of soils. These soils are 
steep, shallow to deep, rapidly permeable fine sands that 
vary in depth over hard rock. In this unit is-

Tivoli-Potter complex. 

These soils are highly susceptible to wind and water 
erosion. They are not suited to cultivation. If they are 
use~ for range, careful management is needed to control 
erOSIOn. 

Cultivated areas should be reseeded to native grasses. 
Overgrazed pastures should be rested until grasses have 
recovered enough to help control wind erosion. New 
grass seedings should not be grazed for 1 to 2 years so 
that they can become well established. 

More information on the use and management of this 
complex for range is in the. section "Range Management." 

CAPABILITY UNIT VIIs-l (DRYLAND) 

This unit consists of dark grayish-brown, nearly level 
to gently sloping, very shallow to shallow soils. These 
soils are slowly to moderately permeable. The soils in this 
unit are-

Kimbrough soils. 
Kimbrough-Stegall complex. 

Because of their slight depth, these soils are not suited 
to cultivation. They support little native vegetation. 
Even when they are used for range, careful management 
is needed to control erosion. 

Overgrazed pastures should be rested 2 to 3 years to 
allow recovery of the native grasses. Grazing should be 
managed so that at least half of the current year's growth 
i~ left on the ground. This practice helps to control ero
SIOn and also helps to form a mulch that allows more 
water to enter the soil. 
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Information on the use and management of these soils 
for range is in the section "Range Management." 

Management by capability units (irrigated) 
The soils of Yoakum County suitable for irrigation haye 

been placed in the following ca pability classes, subclasses, 
and units. The use and management for each ('a pability 
unit are discussed. 

Class II.-Soils that haye some limitations that reduce the 
choice of plants or require moderate consen'atioIl 
pract ices. 

Subclass IIe.-Soils subject to moderate erosion if 
they are not protected. 

Capability ullit IIe-1.-Xearly level, slowly per
meable, noncalcareous, brown to dark-brown 
loams that h:we a moderate capacity for hold
ing water and plant nutrients. 

Capability unit IIe-:2.-Deep, nearly leyel, brown 
to g:rayish-brown loams that are calcareous and 
moderately permeable. 

Capability unit IIe-3.-~r()derately deep, nearly 
level, moderately permeable, brown to dark 
g-rayish-brown soils that haye a surface layer 
of noncalcareous loam. 

Capability unit IIe-4.-Deep and moderately 
deep, nearly leyel, reddish-brown to dark gmy
ish-brown fine sandy loams that are moderately 
permeable and haw a moderate capacity for 
holding water and plant nutrients. 

Capability unit IIe-J.-~roclerately deep,. nearly 
lewl, dark grayish-brown fine saIldy loams that 
are calcareous and moderately rapidly per
meable. 

Class IlL-Soils that haye severe limitations that reduce 
the choice of plants, or require special conservation 
practices, or both. 

Subclass IIIe.-Soils subject to seYE're erosion if they 
are cultiyated and not protected. 

Capability unit IIIe-1.-Deep and moderately 
deep, reddish-brown to grayish-brown, mod
erately to moderately rapill1y permeable sandy 
soils. 

Capability unit IIIe-:2.-Reddish-browll to dark 
grayish-brown, moderately to moderately rap
idly permeable fine sandy loams that are gently 
sloping. 

Capability unit IIIe-~.-Dark grayish-brown, 
calC'areous fine sandy loams that are moderately 
rapidly permeable ;llld are gently sloping. 

Capability unit IIIe--!.-Shallow, reddish-brown 
to grayish-brown, moderately permeable soils 
that have a loam to fine sandy loam surface 
layer. 

Capability unit IIIe-;).-Ye11owish-re(l, moder
ately to moderately rapidly permeable sandy 
soils that are nearly lenl to gently sloping-. 

Subclass IIIes.-Strongly calcareous soils that han 
SHere limitations if cuItiyatel1. 

Capability unit IIIes~1.-Loams that haw a yery 
low capacity to hold I\'ater and plant nutrients 
and are moderately sHsceptible to wind erosion. 

Class IY.-Soils that have very SHere limitations that 
restrid the choice of plants, require wry careful man-
ag-enlPnt, or both. . . 

Subclass IVe.-Soils subject to n'ry se,-ere erOSIOn If 
they an' cult i,'at.ed and not protected. 

Capability unit IVe-l.-Light-colored, deep and 
moderately deep fine sands that haw a lo~ ca
pac·ity for holding water and plant llutnents. 

CAPABILITY UNIT I1e-l (IRRIGATED) 

In this unit is a moderatply deep, brown to dark-brown, 
llollcalcan>olls loam. It is vIlearl}' level, is slowly per
lIleable, and is underlain by hard rock at a depth of about 
;30 inc lies. The soil in this unit is-

Stegalll():lm, 0 to 1 percent "\Ol'P'" 

This soil is slightly to moderately susceptible to wind 
erosion and is slightly sllsC'Pptible to water erosion. The 
capacity to hold water awl plant nutrients is moderate. 

The main cash crops are cotton and grain soq.!,·lmm. 
Other suitable ('rops are alfalfa, wtch, ~\.ust rian winter 
peas, small grain, and (·owpeas. These crops SPtTe as 
winter cover. If properly inoculate(l and irrigated, al
falfa will fix nitrogPl1 from the atmosphere. 

This soil is productiYe if irrigated. A high-residue (TOP 
should be grown on one-third of the land each year. ~\. 
soil-improving crop, as a deep-rooted legume, should also 
be grown 1 year in 3. Deep-rooted legumes help to main
tain or improve soil tilth. Emergency tillagp such as 
chiseling should be used where there is not enough ('O\'er 
to control wind erosion. Tillage may also help to increase 
the initial intake of water and to store moisture tf.'m
porarily. In places commercial fertilizer is needed to 
maintain good crop yields. 

This soil may be irrigated by the leyel-border, lewl
furrow, graded-furrow, or sprinkler systems. 

CAPABILITY l'NIT lIe-2 (IRRIGATED) 

In this unit is a nearly lenl, deep, moderately per
meall1e, brown to grayish-brown soil. The surface layer 
is calcareous loam. ~\. zone of calcium carbonate accumu
lation lies :24 to 36 inches below the surfa(·e. The soil in 
this unit is-

Portales loam, 0 to 1 percent slopes. 

This soil is moderately susceptible to wind erosion but 
has a hig:lt capacity for holding water and plant nutrients. 

Cotton is the main cash crop. ~\.mong other cash crops 
grown are grain sorghum and some small grain. Oc
casionally, gra in sorghum shO\ys symptoms of chlorosis, 
or yellowing- of the leans, caused hy a deficiency of iron. 
~\lfalfa, Austrian winter peas, cowpeas, and Yl'tch may be 
included in a (Topping systelll. 

High-residue crops and soil-improying CTOPS should be 
grown on hyo-fifths of the land each yenr. Yetch, willter 
peas. fertilized grain sorghum, or slllall !-!"rain ma v be 
lIsed as high-residue ancl soil-improvillg' crops. The "crop 
l'Psichle should be managed on the surface to help control 
wind erosion. In pla('E's tillage such as chiseling is also 
needed when the residue is not adequate for control of 
erosion. Chiseling may also help to increase the initial 
intake of water. ('olllmercial fertilizer is used to main
tain high crop yields. 

This soil may be irri!'!"ated hr slwinkler, lenl-border or . , . . , 
leye 1- furrow syst ems. 
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CAPABILITY UNIT I1e-3 (IRRIGATED) 

In this unit is a nearly level, moderately deep, moder
ately permeable, brown to dark grayish-brown soil. ';fhe 
surface layer is noncalcareous loam. A zone of calCIUm 
carbonate accumulation is at a depth of 24 to 36 inches. 
The soil in this unit is-

Zita loam, 0 to 1 percent slopes. 

This soil is slightly to moderately susceptible to wind 
erosion. The capacity to hold water and plant nutrients 
is high. 

Cotton is the main cash crop. Others are grain sor
ghum and some small grain. 

The cropping system should include a high-residue crop 
on one-thIrd of the land each year. A soil-improving 
crop such as alfalfa, vetch, or Austrian winter peas should 
be grown on one-third of the land each year. For most 
effective control of wind erosion, crop residue should be 
managed on the soil surface in periods when soil blowing 
is critical. Tillage such as chiseling may be needed when 
there is not enough residue. In places chiseling may 
also help increase the initial intake of water. Commercial 
fertilizer will help maintain high crop yields. 

This soil may be irrigated by sprmkler, level-border, 
or level-furrow systems. 

CAPABILITY UNIT I1e-4 (IRRIGATED) 

The soils in this unit are deep and moderately deep, 
noncalcareous, reddish-brown to dark grayish-brown fine 
sandy loams. These soils are nearly leyel. They are 
moderately permeable. The soils in this unit are-

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

These soils are susceptible to moderate wind erosion and 
slight water erosion. They have a moderate capacity to 
hold water and plant nutrients. 

Cotton ~nd grain sorghum are the main cash crops. 
Small graI!l and alfalfa may also be grown as cash crops. 

The.se soIls are very productive under irrigation. The 
croI?pmg system should proyide a soil-improving crop and 
a hIgh-reSIdue crop on one-tl~ird of the land each year. 
These crops may be Yetch, wmter peas, fertilized grain 
sorghum, or small grain. Crop residue should be man
aged on the surface in seasons of critical soil blowinO' to 
help contr<?l e~osion. If residue is not adequate, til1'tge 
such as chlselmg may also be needed. Tillage may be 
benefici~l for increasing the initial intake of water and 
for stormg .water t.e!llporarily. 
. CommerCIal fertIlIzer may be applied to maintain or 
mcrease crop Ylel~s. Grass~s and alfalfa, or other deep
rooted legu!11es wIll h~lp to Improve or maintain tilth. 

These SOlIs are smted to level-border level-furrow 
graded-furrow, or sprinkler irrigation. ' , 

CAPABILITY UNIT I1e-5 (IRRIGATED) 

In this unit is a moderately deep, dark grayish-brown 
calcareous fine ~andy loam. This soil is nearly level and 
moderately rapIdly permeable. The soil in this unit is-

Portales fine sandy loam, 0 to 1 percent slopes. 

.This soil is sus~ptible to moderate wind erosion and to 
slIght water erOSIOn .. It has a moderate capacity to hold 
water and plant nutrIents. . 

Cotton. and grain sorghum are the main cash crops; 
slllall gram and alfalfa may also be grown. Occasionally 
grain sorghum shows symptoms of chlorosis, or yellowing 
of the leaves caused by a deficiency of iron. 

High-residue crops should be grown on half the land 
each y'ear. A soil-improving crop should be grown on 
one-thIrd of the land each year. Alfalfa, vetch, Austrian 
winter peas, cowpeas, or other soil-improving crops help 
to improve tilth and fertility. Crop residue should be 
managed on the surface to help control wind erosion. If 
crop residue is not adequate to control wind erosion emer
gency tillage may be used to roughen the surface. ' 

Commercial fertilizer can be used to maintain high 
crop yields. This soil can be irrigated by the level-furrow 
level-border, or sprinkler systems. ' 

CAPABILITY UNIT IIIe-l (IRRIGATED) 

The soils in this unit are deep and moderately deep 
reddish-brown to grayish-brown, moderately to moder~ 
ately rapidly permeable loamy fine sands. They are 
nearly level to gently sloping. The soils in this unit are-

Amarillo loamy fine sand, 0 to 3 percent slopes. 
Amarillo loamy fine sand, thin solum, 0 to 3 percent slopes. 
Gomez loamy fine sand. 

These soils are highly' susceptible to wind erosion and 
are moderately susceptIble to water erosion. The sandy 
surface soil has a low capacity for holding water and 
pla~t. nutri~nt~. Plant growth is m.ore affected by low 
fertIhty on IrrIgated areas of these SOlIs than on irrigated 
areas of less sandy soils. 

Areas protected from wind erosion may be used for 
cultivated crops but are best suited to perennial vegeta
tion. Cotton and grain sorghum are the main cash crops. 
Areas planted to cotton are left without cover much of 
the time. In irrigated areas alfalfa and small grain are 
successfully grown. Vetch, Austrian winter peas and 
cowpeas may also be included in the cropping syste~. 

In areas that have been successfully deep plowed the 
cropping system should include a high-residue crop' and 
a soil-improving crop on half of the land each year. On 
soils that have not been deep plowed, the cropping system 
~hould .include high-residue crops 2 years in 3. Soil
Improvmg crops should be grown 1 year in 2. The crop 
reSIdue should be kept on the surface to help control 
wind erosion. 

Deep plowing is effecti\'e in controlling wind erosion. 
Fe~tilizer . w.ill .help to improve crop yields. Only 
sprmkler IrrIgatIOn systems are successful. 

CAPABILITY UNIT I1Ie-2 (IRRIGATED) 

This un~t consists of gently sloping, reddish-brown to 
dark graYIsh-brown fine sandy loams. These soils are 
deep and. moderately deep and are moderately to moder
ately rapIdly permeable. The soils in this unit are-

Amarillo fine sandy loam, 1 to 3 percent slopes. 
Arvana fine sandy loam, 1 to 3 percent slopes. 

Cultivated areas are susceptible to moderate wind and 
water erosion. The capacity of these soils to hold water 
and plant nutrients is moderate. 

qotton is the main cash crop. Other cash crops are 
gram sorghum~nd sma~l grain, which supply residue t~at 
helps control wmd erOSIOn. Alfalfa, vetch Austrian WIll

ter peas, and cowpeas are successfully included in cropping 
systems. 
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The ('rapping system should include a high-residue crop 
and a soil-improving crop on half of the land each year. 
The crop residue should be managed on the surface to help 
control erosion in periods when soil blowing is critical. 
If there is not enough residue, tillage such a" chiseling or 
listing may be necessary. Commercial fertilizer will im
pron yields. These soils are best suited to a :-pl'inkler 
irrigation system. 

CAPABILITY UNIT 1IIe-3 (IRRIGATED) 

This unit consists of a gently sloping, dark grayish
brown, calcareous fine sandy loam. This soil is moderately 
rapidly permeable. The only soil in this unit is-

Portales fine sandy loam, 1 to 3 percent slopes. 

Cnltiyated areas of this soil are susceptible to moderate 
,vind and ,Yater erosion. The capacity to hold water and 
plant nutrients is moderate. 

Cotton is the ma in cash crop. Other cash crops are grain 
sorghum and small grain, which supply residue that helps 
control wind erosion. 

The cropping systeIll should include a h igh-l'esidue crop 
on three-fifths of the land each year. ~\.. soil-improving 
crop such as Yetch, Austrian winter peas, cow peas, or 
alfalfa should be grown on half of the land each year. 
Crop residue should be managed on the surface for most 
effecti '-e control of erosion in periods when soil blowing is 
critical. Tillage such as chiseling or listing may also be 
needed when there is not enough crop residue. 

Commercial fertilizer will improw crop yields. Sprin-
IdeI' irrigation is best :-:-nitecl to this soil. . 

CAPABILITY UNIT IUe-4 (IRRIGATED) 

The soils in this unit are shallow, reddish-brown to 
grayish-brown ]oams and fine sandy loams. They are 
nearly level to gent ly sloping. j.JI of them are moderately 
permeable except ~tegal1loam, 'which j" slowly permeable. 
The soils in this unit are-

An'ana fine sandy loam, shallow, 0 to 1 percent slopes. 
Lea loam, shallow, 0 to 1 percent slopes. 
)Iall"ker fine sandy loam, 0 to 1 percent slopes. 
)lansker fine sandy loam, 1 to 3 percent slopes. 
~Iansker loam, 0 to 1 percent slopes. 
f'tegallloam, shallow, 0 to 1 percent slopes. 

These soils are slightly tomodel'ately susceptiiJle to wind 
erosion. Those that han' 0 to 1 percent slopes are slightly 
susceptible to ,Yater erosion; the others are moderately 
susceptible. All of these soils ha,'e a moderate capacity 
to hold water and plant nutrients. They are shallow and 
are often droughty. Often too little re"iclue is produced 
to control wind erosion. 

These soils are best suited to permanent wgetation. 
Grain sorghum and cotton are the main ('ash crops. 

The cropping system should include a high~re.sidue c~op 
on three-fifths of the land each year. A sOll-lmprovmg 
crop such as vetch, Austrian winter peas, or cowpeas, 
should be grown on half of the land each year. 

Crop residue should be managed on the surface for 
most efi'ectiYe control of erosion during periods ,vhen soil 
blowing is critical. If there is not enough residue to con
trol erosion, tillage such as chiseling may be necessary. 
These soils need commercial fertilizer. Th~y need small 
frequent applications of irrigation water. Consequently, 
irrig-ation is more costly on these than on other soils. 
Sprinkler irrigation is best suited. 

CAPABILITY UNIT I1Ie-5 (IRRIGATED) 

In this unit are yellowish-red, moderately to moderately 
rapidly permeable sandy soils. These soils are nearly 
leyel to gently sloping. The soils in this unit are-

Brownfield fine sand, thin surface. 
:-Ipringer and Brownfield soils, moderately shallow. 

These soils are highly susceptible to 'wind erosion. The 
sandy surface soil has a low capacity for holding water 
and fertility. "rind erosion is difficult to control. 

Grain sorghum is the main ca"h crop, but some cotton 
is grown. Because cotton provides little protective stub
ble, area.c:; planted to cotton are generally the first to start 
blowing in spring. 

These soils are best suited to perennial grasses. Even 
when there is adequate moisture, plant growth is limited 
in many places by the low fertility of these soils. 

On Salls that have been deep plowed successfully, the 
cropping system should include high-residue crops and 
soil-improving crops on half the land. On soils that ha,-e 
not been deep plowed, a high-residue crop should be grown 
each year. A soil-improving crop should be grown 1 year 
in ~. 

The crop residue should be managed on the surface for 
most efi'ectiYe control of ,,,ind erosion during periods 
when soil blowing is critical. Tillage such as chiseling or 
listing may be needed when crop residue is not adequate. 
Commercial fertilizer will help improve crop yields. 
Sprinkler irrigation is the only type suited to these soils. 

CAPABILITY UNIT Illes-l (IRRIGATED) 

The soils in this capability unit are light-gray to gray
ish-brown, shallow to moderately deep, calcareous loams. 
They are nearly level to gently sloping. The soils in this 
unit are-

Arch complex. 
Arch loam, thin surface. 
Drake soils, 1 to 3 percent slopes. 

The hazard of water erosion is slight on Arch loam and 
moderate on the Drake soils. The Arch and the Drake 
soils are moderately susceptible to ,,,ind erosion. The 
soils in this unit have a moderate capacity to store water. 
They contain large amounts of free lime. The lime slm"s 
the release of plant nutrients, especially iron, and lack of 
iron frequently causes the leayes of grain sorghum to turn 
yellow. 

In dry-farmed areas these soils are best suited to perma
nent ngetation. Grain sorghum and some small grain 
are grown. In irrigated areas cotton, alfalfa, sweetclover, 
Yetch, Austrian winter peas, cowpeas, and guar are success
fully grown. 

The cTopping system should keep a high-residue crop 
on two-thirds of the land each year. A soil-improving 
crop should be grown on half of the land each year. The 
crop residue should be kept on the surface in periods when 
soil blowing is critical. Tillage such as chiseling will help 
to control wind erosion when there is not enough crop 
residue. 

Commercial fertilizer can be added to improve yields 
and to increase the residue. Deep-rooted legumes and 
grasses help improve or maintain yields. Sprinkler 
irrigation is the most efficient system of applying water 
to these soils. 
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CAPABILITY UNIT IVe-l (IRRIGATED) 

The soils in this capability unit .are nearly level to 
gently sloping, reddish-yellow to graYIsh-brown fine sands. 
These soils are deep and moderately deep and are .mo~
erately to moderately rapidly permeable. The SOlIs III 

this unit are-
Brownfield fine sand, thick surface. 
Gomez fine sand. 

These soils are highly susceptible to wind erosion and 
are slightly susceptible to water erosion. The.y have a low 
capacity for holding water and plant nutrIents. Tl.ley 
have deep sandy surface layers; therefore, deep plowmg 
is not practical. 

It is not practical to cultivate these soils f?r dryland 
farming, though the soils are suited to peren.mal grasses. 
In irrigated areas limited amounts of gram sorghum, 
small grain, and perennial grasses may be grown in drilled 
or closely s1?aced rows. 

High-resIdue crops, planted in close-spaced rows, should 
be included in the cropping system. A soil-improving 
crop should be grown on half of the land each year. Crop 

residues should be managed on the surface to control 
erosion. 

Emergency' tillage ~uch as ch~~ling. is needed in places 
to control wIlld erOSIOn. FertIlIzer IS very effectIve in 
maintaining crop production. Sprinkler irrigation is the 
only type that is suited to these soils. 

Estimated Yields 
The yields on a soil reflect, at least in part, the level of 

management it has had. If yields have been consistently 
high, the soil probably has been properly managed. In 
addition to keeping yields high, good management con
serves the soil and may even improve it. The farmers of 
Yoakum County manage their soils at different levels of 
management. Consequently, the yields vary from farm 
to farm. 

In table 2 are estimated yields of cotton and grain sor
ghum on soils managed at a low level and at a high level. 
If the soil is both dry farmed and irrigated, yields pro
duced under each method are given. If only one method 
is practical, yields produced under this method are given. 

TABLE 2.-Estimated average yields per acre for cotton and grain sorghum 

A. Low-level management 
I 

B. High-level management 
----------

Soil Cotton (lint) Grain sorghum Cotton (lint) Grain sorghum 

Dryland Irri- Dryland Irri- Dryland Irri- Dryland Irri-
gated gated gated gated 

-----------
Lb. Lb. Lb. Lb. Lb. Lb. Lb. Lb. 

Amarillo fine sandy loam, 0 to 1 percent slopes ____________ 140 500 800 2, 500 175 750 1, 200 4,000 
Amarillo fine sandy loam, 1 to 3 percent slopes ____________ 130 450 700 1, 700 160 700 1,000 3,40() 
Amarillo loamy fine sand, 0 to 3 percent slopes ____________ 125 500 700 1, 500 175 750 1,000 3,500 
Amarillo loamy fine sand, thin solum, 0 to 3 percent slopes __ 125 500 700 2, 500 160 650 1, 100 5, 700 Arch loam, thin surface ________________________________ 70 175 400 1,200 (1) 400 500 2,00() Archcomplex _________________________________________ 100 350 500 1, 500 115 450 650 2, 50() 
Arvana fine sandy loam, 0 to 1 percent slopes _____________ 125 450 650 2,000 160 700 1, 000 3, 200 
Arvana fine sandy loam, 1 to 3 percent slopes _____________ 120 375 600 1, 200 175 600 900 2,50() 
Arvana fine sandy loam, shallow, 0 to 1 percent slopes _____ 55 200 450 1,200 100 200 600 2,000 Berthoud-Potter complex _______________________________ (1) (1) (1) (1) (1) (1) (1) (1) 
Brownfield fine sand, thick surface _______________________ 75 300 400 1, 200 125 300 500 2,000 
Brownfield fine sand, thin surface ________________________ 110 375 625 1, 400 165 575 900 3,000 
Brownfield soils, severely eroded _________________________ (1) (1) (1) (1) (1) (1) (1) (1) 
Brownfield-Tivoli fine sands _____________________________ (1) (1) (1) (1) (1) (1) (1) (1) 
Drake soils, 1 to 3 percent slopes ________________________ (1) (1) (1) (1) (1) (1) (1) (1) Gomez fine sand _______________________________________ 90 300 500 1, 200 125 400 600 2,200 
Gomez loamy fine sand --------------------------------- 100 400 600 2,000 150 500 1,000 3,600 Kimbrough soils _______________________________________ (1 ) (1) (1) (1) (1) (1) (1) (1) 
Kimbrough-Stegall complex _____________________________ (1) (1) (1) (1) (1) (1) (1) (1) 
Lea loam, shallow, 0 to 1 percent slopes __________________ (1 ) 220 500 1,300 (1) 250 750 2,400 
Mansker fine sandy loam, 0 to 1 percent slopes ____________ 75 220 500 1,300 (1) 250 750 2,400 
:\fansker fine sandy loam, 1 to 3 percent slopes ____________ 60 200 400 1,200 (1) 220 700 2,400 Mansker loam, 0 to 1 percent slopes _____________________ (1) 200 450 1,200 (1) 250 700 2,400 
Portales fine sandy loam, 0 to 1 percent slopes ____________ 135 47.5 700 1, 700 160 700 1, 100 3,600 
Portales fine sandy loam, 1 to 3 percent slopes ____________ 100 450 550 1,500 150 650 900 3,400 Portales loam, 0 to 1 percent slopes ___________ 100 500 600 1,800 160 700 1,050 4,200 Randall clay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - (1) (1) (1) (1) (1) (1 ) (1) (1) 
Spr!nger and Brownfield soils, moderately sh~il~~ ~ ~ = = = = = = = 120 450 650 1,500 165 700 900 2,800 
~prmger and Brownfield soils, shallow _______________ 

- - - -- 60 150 350 800 100 300 800 2,000 pur and Bippus soils _________________ 150 600 700 2,400 200 700 1, 100 4,000 
Stegall loam, 0 to 1 percent slopes ______ ================= 
Stegall loam, shallow, 0 to 1 percent "lopes_ 

100 450 500 1,800 150 700 1,000 3,600 
Tivoli-Potter complex ____________________ - - - - - - - - - - - - -- (1) (1) (1) (1) (1) (1) (1) (1) 

Zita fine sandy loam, 0 to 1 percent slopes - - - - - - - - - - - - --
(1 ) (1) (1) (1 ) (1) (1 ) (1) (1) 

Zita loam, 0 to 1 percent slopes _________ = = = = = = = = = = = = = = = = 
160 550 900 2,000 200 800 1,000 4,000 
145 500 800 1,800 180 800 1,000 4,000 

1 Crop I", seldom, If e\er, gro\\n, or the soil I;'; not sUlted to Its production. 
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In Yoakum County many crops other than cotton and 
grain sorghum are grown; however, yields for these crops 
are not given because their acreages are so small that 
reliable data are not available. 

The yields for dryland farming do not apply to the 
extreme southwestern part of the county. This part is 
transitional to an area of lower rainfall, and there is not 
enough dryland farming practiced there to give a reli
able basis for estimating yields. 

The yields in table 2 were obtained through interviews 
with farmers, from records of experiment stations and 
other agricultural agencies, and from data from surround
ing counties having similar soils and climate. 

The practices used on dryland at a low level of man-
agement are as follows: 

1. Water is not properly conserved. 
2. Soil-improving crops are not used in rotation. 
3. Tillage alone is used to control wind erosion. 

The practices used on irrigated soils at a low level of 
management are as follows: 

1. 'Vater is not conserved. 
2. Crop residue is turned under. 
3. Erratic irrigation is used. 
4. Fertilizer is not used or is used haphazardly. 

The practices used on dryland at a high level of man
agement are as follows: 

1. Water that falls on the land is saved. 
2. Soil-improving and high-residue crops are used 

in the crop rotation. 
3. Residue is used to help control wind erosion. 

The practices used on irrigated soils at a high level of 
management are as follows: 

1. Rainfall is sayed and crops are watered according 
to crop needs. 

2. Fertilizer is used in amounts determined by soil 
tests and crop needs. 

3. Crop residue is used to help control wind and water 
erOSIOn. 

4. Soil-improving and high-residue crops are used 
in the rotation. 

Practically all the farmers in Yoakum County use a 
high level of insect and weed control. 

Range Management 2 

Livestock production is the second largest agricultural 
enterprise in the county. The success of this enterprise 
depends on the way ranchers manage their rangeland. 
Much of the rangeland in the county is now producing 
only one-fourth or less of the forage it normally produces 
when the range is in good or in excellent condition. 

Approximately 302,600 acres in Yoakum County are 
in range. Of this rangeland, about 222,000 acres is made, 
up of large areas of deep sandy soils; 28,700 acres, of 
areas of limy soils; and 51,900 acres, of areas of sandy 
loams. The rest is made up of shallow and bottom-land 
soils in areas scattered throughout the county. 

2 By ALTON T. WILHITE, JR., range conservationist, Soil Conser
vation Service. 

The vegetation on the sandy soils was originally sand 
bluestem and little bluestem, giant dropseed, side-oats 
grama, and some shin oak. .A good stand of side-oats 
grama, blue grama, black grama, and buffalograss grew 
on the sandy loams and limy soils. 

Because of overstocking or drought, or both, undesira
ble plants have replaced most of the palatable grasses. On 
the sandy soils, shin oak has replaced the tall and mid 
grasses. On the sandy loams, mesquite and the woody 
plants have replaced the mid and short grasses; and on 
the limy soils, broom snakeweed has replaced the mid 
and short grasses. 

Range sites and condition classes 
Different kinds of rangeland produce different kinds 

and amounts of grass. In order to manage rangeland 
properly, a rancher should know the different kinds of 
soil on his ranch and the plants that will grow on each 
soil. Then he can use management that ,vill produce the 
best forage plants. 

A range site is a kind of rangeland that differs signifi
cantly from other rangeland in its capacity to produce 
different kinds and amounts of climax, or original, vege
tation. The difference between two range sites must be 
enough to require different use and management on the 
sites to maintain or improve the grasses. The climax 
vegetation of a range site is that combination of plants 
that originally grew on the site. Generally, it is the most 
productIVe combination of forage plants that will grow 
on the site. 

On the range sites, native plants are referred to as de
creasers, increasers, and invaders. Decreasers are plants 
in the climax vegetation that decrease under grazing that 
is continuous and moderately heavy to heavy. Increasers 
are plants in the climax vegetation that normally increase 
as the decreasers decline. Invaders are plants that nor
mally are insignificant or lacking in the climax vegetation, 
but .that will invade if increasers are heavily grazed 
contmuously. 

A rancher can estimate the range condition if he knows 
the composition of the climax vegetation. If soils are 
placed in rang-e sites, the g-rasses can be named that make 
up the climax vegetation in each site. Then the condition 
of the range can be determined by comparing the existing 
vegetation with the climax vegetation. 

Range condition is expressed as follows: 
Percentage of 

Oondition class: climaw vegetation on the site 
Excellent -----------______________________________ 76-100 
Good _____________________________________________ '51-75 
Fair _____________________________________________ 26-50 
Poor _____________________________________________ 0-25 

The nine range sites in this county are Deep Sand, 
Sandy Land, Sandy Plains, Mixed Land, Mixed Plains, 
High Lime, Deep Hardland, Shallow Land, and Bottom 
Land (fig. 14,). 

Four or five grasses are generally dominant when a 
range site is in excellent condition. For example, on the 
Deep Sand site, when in excellent condition, sand blue
stem, giant drop seed, giant sandreed, and little bluestem 
make up more than 60 percent of the total forage. The 
site, therefore, is producing nearly its maximum amount 
of forage when these grasses are dominant. Many other 
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Figure U.-A, Deep Sand range site in good condition; B, Sandy Land range site in excellent condition; C, Sandy Plains range site 
in fair condition; D, Mixed Land range site in good condition; E, Deep Hardland range site in good condition; F, Bottom Land 
range site in good condition. 

grasses grow on the Deep Sand site in small amounts. If 
the grasses on a site are similar in kind and in proportion 
to those in the climax vegetation, the site will probably 
produce high yields for a long time. 

In the following discussion of each range site, estimated 
yields of range forage are given. These estimates are re
ported in terms of air-dry weight per acre and are based 
on averages of several locations and range conditions over 
a period of years. The estimates take i!lto account years 
with below average and above averageramfall. 

DEEP SAND RANGE SITE 

This range site consists of large sand dunes and lower 
lying, level to gently sloping areas between the dunes (see 
fig. 14A). The dunes are as much as 20 feet high and 
have choppy slopes of about 40 percent. Many blowout 
spots are on the southwestern side of the dunes. The soils 
are sandy, and there is no runoff. The following soils are 
in this range site-

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

The climax ve~etation consists of 60 to 70 percent de
creasers and 30 to 40 percent increasers. The decreasers 
are mainly sand bluestem, giant dropseed, giant sandreed, 
and little blu('stem. The increasers are mainly sand rlrop-

seed, perennial three-awn, and Havard oak. The com
mon invaders are false buffalograss and annuals. 

The averas-e annual production of grazable forage per 
acre ranges trom about 225 pounds (dry weight) on areas 
of this site in poor condition to about 750 pounds (dry 
weight) on those in excellent condition. 

SANDY LAND RANGE SITE 

This range site is undulating and normally occurs on 
nearly level to gently sloping plains (see fig. 14B). Be
cause the soils are sandy, they readily take m water, and 
there is little runoff. No drainage patterns are formed. 
The following soils are in this range site-

Amarillo loamy fine sand, 0 to 3 percent slopes. 
Amarillo loamy fine sand, thin solum, 0 to 3 percent slopes. 
Brownfield fine sand, thin surface. 
Gomez fine sand. 
Springer and Brownfield soils, moderately shallow. 
Springer and Brownfield soils, shallow. 

Included in this site are small, insignificant areas of the 
Tivoli-Potter complex. The soils of this complex actually 
form a separate range site, but because of their small acre
age and association with the other soils, they are listed 
with this one. 

The climax vegetation consists of 65 to 75 percent de
creasers and 25 to 35 percent increasers. The decreasers 
are mainly giant drop seed, little bluestem, side-oats grama, 



YOAKU~I COUNTY, TEXAS ( 29 

mesa dropseed, and plains bristlegrass. The increasers are 
mainly hooded windmil1grass, fall witchgrass, sand drop
seed, perennial three-awn, and Havard oak. The common 
invaders are annuals. 

The average annual production of grazable forage per 
acre ranges from a bout 265 pounds (dry weight) on areas 
of this site in poor condition to about 950 pounds (dry 
weight) on those in excellent condition. 

SANDY PLAINS RANGE SITE 

. This ~·::tlwe site is generally in nearly level, slight depres
SIOns \nthm much larger areas of Brownfield soils (see 
fig. 140). The depressions recei ye runoff from surround
ing areas. In a few places this site makes up lmJ:1(l ex
panses of gently sloping, undulating plain. The follow
ing soil is in this range site-

Gomez loamy fine sand. 

On this site the climax vegptation consists of 65 to 75 
percent decreasers and 25 to 35 percellt incrpasers. The 
decreasers are mainly side-oats grama 1 blue grama, cane 
bluestem, plains bristlegrass, and ~\.rizona cotton top. The 
increasers are mainly black gram a, hooded windmillgrass, 
sand drop seed, and perennial three-awn. The common 
imoaders are sand sage and annuals. 

The a,-erage annual production of grazable forage per 
acre ranges from about 300 pounds (dry weight) on areas 
of this site in poor condition to about 1,050 pounds (dry 
weight) on those in excellent condition. 

MIXED LAND RANGE SITE 

This range site normally occurs in broad areas of nearly 
level to gently sloping soils of the upland (see fig. 14D). 
Drainage patterns are immature, as most of the drainage is 
into shallow playas. The following soils are in this range 
site-

Amarillo fine sandy loam, 0 to 1 percent slopes. 
Amarillo fine sandy loam, 1 to 3 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 percent slopes. 
Zita fine sandy loam, 0 to 1 percent slopes. 

The climax vegetation consists of 65 to 75 percent de
creasers and 25 to 35 percent increasers. The decreasers 
are mainly side-oats grama, cane bluestem, blue grama, 
Arizona cottontop, and plains bristlegrass. The in
creasers are mainly black grama, buffalograss, hooded 
windmill grass, and sand dropseed. The common invaders 
are mesquite and annuals. 

The a\Oerage annual prodw·t.ion of grazable forage per 
acre ranges from about 300 pounds (dry weight) on areas 
of this site in poor condition to about 1,1:25 pounds (dry 
weight) on those in excellent condition. 

MIXED PLAINS RANGE SITE 

This range site occupies broad, level to nearly level 
plains consisting of permeable, calcareous soils. Drainage 
patterns are immature; most of the drainage is into ancient 
lakes. The following soils are in this ral\ge site-

Lea loam, shallo,,", 0 to 1 percent slopes. 
Mansker fine sandy loam, 0 to 1 percent slopes. 
Mansker fine sandy loam, 1 to 3 percent slop",.:. 
Mansker loam. 0 to 1 percent slopes. 
Portales fine ,.:alldy loam, 0 to 1 percent slopes. 
Portales fine :,;andy loam, 1 to 3 percent slopes. 
Portales loam, 0 to 1 percent slopes. 

The climax vegetation consists of 65 to 7;; percent de
creasers and 25 to 35 percent increasprs. The decreasers 
are mainly side-oats grama, cane bluestem, blue grama, 
and vine-mesquite. The increasers are mainly black 
grama, sand dropseed, and perennial three-a ,,,n. The com
mon invaders are sand muhly, ring muhly, broom snake
weed, and annuals. 

The anrage annual production of grazable forage per 
acre ranges from about 300 pounds (dry weight) on areas 
of this site in poor condition to about 1,f);')U pounds (dry 
weight) on those in ex('e 1Ient cond i t ion. 

HIGH LIME RANGE SITE 

In this range site are tIll' highly calcareous soils on con
vex, sloping eolian dunes, generally on the east and north
east sides of ancient lakebeds. It also includes the soils 
that occupy the lower lying, sloping areas of these dunes. 
The following soils are in this range site-

Arch complex. 
Arch loam, thin surface. 
Drake soils, 1 to 3 percent slopes. 

The climax vegetation usually consists of 6G to 75 per
cent decreasers and 25 to 35 percent increasers. Because 
of erosion and salinity, however, the climax vegetation 
differs in some areas around salt lakes. In areas adjacent 
to the lakes, only salt-tolerant ngetation may grow, but 
as the distance from the lakes increases, the vegetation is 
increasingly less tolerant to salt. On most of this site the 
decreasers are mainly side-oats grama, blue arama, and 
vine-mesquite. The increasers are mainly bl~ck grama, 
sand dropseed, three-awn, and alkali sacaton. The com
mon invaders are sand muhly and annuals. 

The average annual production of grazable forage per 
acre ranges from about 225 pounds (dry weight) on areas 
of this site in poor condition to about 825 pounds (dry 
weight) on those in excellent condition. 

DEEP HARD LAND RANGE SITE 

This range site. normally occurs on nearly level to 
gently sl?pmg plams (sel' fig. 14E). The \Yater from 
thes~ plams generally. drains into large playas. This site 
conSIsts of the followmg soils-

Stegall loam, 0 to 1 percent slopes. 
Zita loam, 0 to 1 percent slopes. 

Also included in this site are small areas of Randall 
day, which if they made up a JarO'er total acreaae would 
b 'd >-. b e recogmze as a separatl' range SIte. Because of the 
small acreage of this soil and its association with other 
soib, no special range site has been set up for it. 

The climax :'egett~tion consi!'ts of 55 to 65 percent de
creasers and ;):) to -±J percent mcreasers. The de creasers 
are Il1:ainly sid~-oats gr~ma, blue gnuna, calle bluestem, 
and vIlle-mesqUIte. The ll1creasers are mainly tobosaO'rass 
buffalograss, and perennial three-awn. The comm;n in~ 
vaders art' mesquite and annuals. 

The average annual production of graza?le forage per 
acre ranges from ahout 300 pOlmds (dry weIght) on areas 
of this site in poor condition to about 1.1:2;') pounds «(h'y 
weight) on those in l'xcellent condition. . 

SHALLOW LAND RANGE SITE 

This range site consists of shallow soils. It occurs 
throughout the county among large areas of deep soil or 
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on slopes that grade into ancient draws. 
the following soils-

Kimbrough soils. 
Kimbrough-Stegall complex. 
Stegall loam, shallow, 0 to 1 percent slopes. 

In this site are 

Also in this site are some soils of the Berthoud-Pott~r 
complex. The major soils of th~t complex are actually III 
another more favorable range SIte; but because the areas 
and also the total acreage are small, a special site for the 
soils of this complex has not been set up. 

The climax vegetation consists of 70 to 75 percent de
creasers and 25 to 30 percent increasers. The decreasers 
are mainly side-oats grama, black g-:ama, cane blues~em, 
and X ew Mexican feathergrass. The Illcreasers are malI~]Y 
hairy grama, slim tridens, sand dropseed, and perenmal 
three-awn. The common invaders are broom snakeweed 
and annuals. 

The average annual production of grazable forage per 
acre ranges from about 2~5. pounds (dry:veight) on areas 
of this site in PO?r condItIon to 3:b~)Ut '150 pounds (dry 
weight) on those III excellent condItIOn. 

BOTTOM LAND RANGE SITE 

This range site occurs in narrow draws that ~re on flats 
or in nearly level areas (see fig. 14F).. It r~ceI.yes runoff 
from adjoining sites even when the ram fall IS lIght. The 
following soils are in this range site-

Spur and Bippus soils. 

The climax vegetation of this site consists of 60 to 70 
percent decreasers and 30 to 40 percent increasers. The 
decreasers are mainly side-oats grama, cane bluestem, silver 
bluestem, white tridens, and plains bristlegrass. The in
creasers are mainly vine-mesquite, blue grama, and buffalo
grass. The common invaders are mesquite and annuals. 

The average annual production of grazable forage per 
acre ranges from about 500 pounds (dry weight) on areas 
of this SIte in poor condition to about 3,000 pounds (dry 
weight) on those in excellent condition. 

Management principles and practices 
Good range management increases the palatable, native 

plants in the forage and also conserves soil and water. 
The grazing should be so regulated that grass can grow 
and reproduce and provide maximum yields for grazing 
animals. The essential stages in the growth and repro
duction of grass are leaf development, root growth, the 
formation of flower stalks, seed production, forage re
growth, and the storage of food in roots. 

Livestock graze selectively. They constantly seek the 
decreasers, which are generally the more palatable and 
more nutritious plants. If grazing is not carefully regu
lated, the decreasers are eliminated and the increasers or 
less desirable plants1 multiply. If grazing is contin~ed 
the increasers are thmned out, or eliminated, and the un~ 
desirable invaders replace them. 

Research and the experience of ranchers have shown 
that when about half the yea,rly :"o~~e of grass is grazed, 
damage to the better plants IS mmImIzed and the range is 
improved. The half of the forage left on the ground has 
the following effects: 

1. It serves as a mulch that allows a rapid intake and 
storage of water. The more water stored in the 
ground, the better the grass grows. 

2. It al~ows r<?ots to reach deep moisture. (Grass 
that IS heavIly grazed cannot reach deep moisture 
because not enough green shoots are left to provide 
the food needed f<?r ~ood ro.ot growth.) 

3. It protects the SOlI from wmd and water erosion. 
Grass is the best kind of cover for protection 
against erosion. 

4. It allows the better grass to crowd out weeds. 
5. It enables plants to store food for quick and vigor

ous growth after droughts and in spring. 
6. It provides for greater feed reserves for the dry 

spells and prevents the sale of underweight live
stock at a loss. 

Range management requires that grazing be kept in bal
ance with the growth of forage from season to season. 
Reserve pastures or other food for livestock should be 
provided during droughts or other periods of low forage 
production. Thus the forage can be moderately grazed at 
all times. It is often desirable to keep part of the live
stock, such as stocker steers, readily salable. The rancher 
can then keep the number of livestock in balance with the 
available forage without the sale of breeding animals at 
a loss. 

Grazing should be so regulated that adequate protective 
cover and the most desirable grasses are maintained. If 
the range has deteriorated, the grazing intensity should 
be lessened or grazing should be deferred so that the 
quality and quantity of the grasses are improved. 

The number of livestock should be kept in balance with 
the amount of forage produced. This can be done by 
regulating the grazmg according to the quantity and 
quality of the most palatable, or key, plants. The key 
plants usually make up 10 percent or more of the vege
tation, and the condition of the range can be judged by 
obselTing them. 

The following practices should be used to get the most 
benefit from forage plants: 

1. Enough leaf and stem growth should be left to 
manufacture plant food. 

2. Grazing should be regulated during the early de
velopment of plants to permit accumulation and 
storage of plant foods. Close grazing decreases the 
yields and reduces the root growth of most plants 
and may eventually eliminate the desirable ones. 

3. The characteristics of all plants on the range 
should be considered to determine how much for
age is available, when it is ready to be grazed, and 
how long it should be grazed. 

Generally, it is considered safe to let animals graze about 
50 percent of the total volume of the current growth of the 
key plants. If this is done, 75 to 90 percent of the growth 
of the less palatable plants may be left. Properly regu
lated grazing at the end of the grazing season will leave a 
stubble 1% to 2 inches high on short grasses, 4 to 7 inches 
on mid grasses, and 7 to 10 inches on tall grasses. 

Much of the rangeland in Yoakum County is in fair 
or poor condition. The grazing on this rangeland should 
be deferred so that the vigor of the forage stand can 
increase. When grazing is deferred, the most desirable 
plants produce seed, reproduce, and can grow without the 
hindrance of grazing pressure. The time to defer grazing 
depends on the season of growth and the period of seed 
development of the desirable plants. 
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On most farms and ranches, it is not practical to defer 
grazing on all parts of the rangeland in the same year. 
Some parts can be rested while other parts are grazed. 
Because animals eat the seed stalks and flowers of key 
grasses and allow the poorer grasses to increase, all liYe
stock should be kept off the range during t he rest period. 
The benefits of the rest period are lessened, however, if 
parts of the rangeland are overgrazed while other parts 
are being rested. Over a period of years, all the range
land benefits from rest periods in the growing season. _ \s 
the more palatable plants increase in number, their yigor 
improves and the available forage increases. 

The following management practices are needed for 
range in this county: 

Range seeding.-Seeding to perennial or improved 
grasses is needed on ranges in poor condition. This prac
tice will help control runoff and erosion. ~\ range gen
erally needs seeding if the climax vegetation is less than 
10 percent of the stand, or if the desirable grasses are so 
depleted that they cannot reseed and spread naturally. 
Cropland on which erosion cannot be controlled should 
be seeded to grass. 

BnaJh control.-Brush should be controlled if it makes 
up more than 10 percent of the total vegetation. Mesquite 
and shin oak are particularly troublesome in the county. 
On some range sites, the grass is so suppressed by brush 
that ·it does not protect the soil from erosion and does 
not supply satisfactory forage. Some areas need brush 
control before the condition of the range can be improved. 
Brush can be controlled by chemical or mechanical means. 

lVater distribution.-Points where ,Yater is available to 
livestock should be located close enough so that the ani
mals do not have to walk far for a drink. Reasonable 
walking distances for cattle are 1 mile on sandy areas and 
2 miles on smooth, flat areas. Well-spaced watering points 
will help to keep the range grazed evenly. Most ranges 
in Yoakum County have adequate wells that are the only 
source of water for livestock on ranges. 

Fencing.-Most of the rangeland in Yoakum County is 
adequately fenced to allow control of livestock and regu
lation of grazing. Additional cross-fences could be built 
within some fenced areas to permit deferred and '3easonal 
grazing. 

Engineering Interpretations 
of the Soils 3 

In this section some of the ways that engineers can 
use the soil report are pointed out and the engineering 
soil classification systems are discussed. Brief descrip
tions of the soils and estimates of their engineering prop
erties-particularly those related to high\"my construction 
and agricultural engineering-are given in table 3. The 
soils are evaluated for specific engineering uses in table -I:. 

Information in this report can be used to-
1. Make soil and land-use studies that will aid in 

selecting and developing industrial, business, resi
dential, and recreational sites. 

2. Make preliminary estimates of the engineering 
properties of soils in planning agricultural drain-

• This section by LEE H. WILLIAMSON, area engineer, Soil Con
servation Service, Big Spring, Tex. 
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age systems, farm ponds, irrigation systems, and 
dl version terraces. 

3 .. Make preliminary evaluations of soil and ground 
conditIOns that will aid in selecting locations for 
highways, airports, and storage areas and in r1an-
ning detailed investigations at selected locatIOns. 

--1. Locate probable sources of sand, gravel, topsoil, 
and other construction materials. 

i). Correlate performance of engineering structures 
with soil maJ?ping units and thus develop inform a -
tion that WIll be useful in designing and main
taining the structures. 

6. Determine the suitability of soil mapping units 
for cross-countrv movement of vehicles and con
struction equipment. 

7. Supplement information obtained from other pub
lished maps, reports, and aerial photographs for 
the purpose of making maps and reports that can 
be used readily by engineers. 

8. Develop other preliminary estimates for construc
tion purposes in the particular area. 

Thi.s report will not eliminate the need fo}', or talee the 
p7((('e of, on-site sampling and testing of soils for desigll 
and construction of specific engineering works. The 1'e

port can be useful in planning more detailed field 8w'/'eys 
to determine the in-place condition of the soil at the .'lite 
of the proposed construction. 

Some of the terms used by the soil scientist may be un
familiar to the engineer, and some words have special 
meanings in soil science. These terms are defined in the 
Glossary. 

Engineering Classification Systems 
The soil m.aterial in the horizons of a typical profile for 

each soil type is classified in three systems-USD),., rni
fied, and AASHO. 

The USDA system is the textural classification used 
by the Soil Conservation Sen ice in soil surveys. 

The Unified classification (7) was developed at the 
Vicksburg W'aterways Experiment Station by the Corps 
of Engineers, U.S. Army. In this system soil material 
is put in Ii) classes that are designated by pairs of letters. 
These classes range from G'V, which consists of we1l
graded gran>l, granl and sand mixtures, and a little fine 
material, to Pt, which consists of peat and other highly 
organic soils. The soils of this connty ha,:e been classifi~d 
only in the SP, 8)1, SC, }[L, eL, and CH classes of 
material. 

)1any highway engineers classify soil material accord
ing to the ~L\SHO method (1). This method was ap
proved by the ~\lllel'i('an Association of State Highway 
Officials. In this system., soil materials are classed ill 
seven principal groups. The groups range from .A-1. 
consisting of soils that huye high bearing capacity, to A-7, 
consisting of clayey soils having low strength "'hen wet. 

Explanation of Engineering Tables 
This section consists of two tables (tables 3 and 4) 

and a discussion of some of the terms used in the tables. 
The information in tables 3 and --1 is based on tests by 

the Texas State Highway Department on samples from 
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TABLE 3.-Brief de8cripti0'n8 of the 80il8 

Map 
symbol 

AfA 

AfB 

AmB 

AnB 

Aa 
Ac 

AvA 
AvB 
AwA 

Be 

Sp 

Br 

Bt3 
Bv 

Bs 

DrB 

Gf 
Gl 

Km 
Ks 

LeA 

MfA 

MfB 

MkA 

Soil 

Amarillo fine sandy loam, 0 to 1 percent 
slopes. 

Amarillo fine sandy loam, 1 to 3 percent 
slopes. 

Amarillo loamy fine sand, 0 to 3 ;>ercent 
slopes. 

Amarillo loamy fine sand, thin solum, 0 to 3 
percent slopes. 

Arch loam, thin surface - - - - - - - - - - - - - - - - - -
Arch complex. 

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 per-

cent slopes. 

Berthoud soils of the Berthoud-Potter com
plex. 

Description 

8 to 14 inches of fine sandy loam over 30 to 40 inches of moderately 
permeable, well-drained sandy clay loam; developed on uncon
solidated, moderately sandy alluvial and eolian sediments. 

9 to 14 inches of loamy fine sand over 24 to 36 inches of moderately 
permeable, well-drained sandy clay loam; developed on uncon
solidated, moderately sandy alluvial and eolian sediments; soft 
caliche is 30 inches or more beneath the surface, but in the thin 
solum, 26 to 30 inches. 

6 to 8 inches of well-drained, strongly calcareous loam; developed 
from chalky earth that consists of old alluvium or plains out
wash; apparently modified by calcium carbonate deposited by 
ground water; occupy broad valleys and benches around inter
mittent lakes on the southern High Plains; Arch complex con
tains areas of Portales and of Mansker soils. 

8 to 12 inches of fine sandy loam over 14 to 26 inches of moderately 
permeable, well-drained sandy clay loam; developed on a thin, 
sandy, eolian mantle deposited over indurated caliche. 

o to 12 inches of calcareous loam over 12 to 38 inches moderately 
rapidly permeable, well-drained calcareous clay loam, over 
strongly calcareous clay loam, over a thick layer of whitish, soft 
caliche. 

Bippus soils of the Spur and Bippus soils_ _ _ _ 0 to 18 inches of noncalcareous clay loam over moderately perme
able, well-drained calcareous clay loam; developed over soft 
caliche. 

Brownfield fine sand, thick surface _________ _ 20 to 40 inches of fine sand; if not eroded, overlies 20 to 30 inches of 
well-drained, moderately permeable sandy clay loam; developed 
from sandy earth that appears to be eolian; in some places hard 
caliche is at a depth of 3 to 7 feet. 

Brownfield soils, severely eroded_ _ _ _ _ _ _ _ _ _ _ 0 to 40 inches of fine sand over 20 to 30 inches of well-drained, 
Brownfield soils of Brownfield-Tivoli fine moderately permeable sandy clay loam; developed from sandy 

sands. earth that appears to be eolian. 

Brownfield fine sand, thin surface _ _ _ _ _ _ _ _ _ _ 0 to 16 inches of fine sand over 20 to 30 inches of well-drained, 
moderately permeable sandy clay loam; developed from sandy 
earth that appears to be eolian; in some places hard caliche is at 
a depth of 3 to 7 feet. 

Drake soils, 1 to 3 percent slopes ___________ 0 to 12 inches of strongly calcareous, well-drained fine sandy loam; 
developed from eolian deposits from playas in the southern 
High Plains. 

Gomez fine sand _________________________ _ 
Gomez loamy fine sand. 

12 to 20 inches of loamy fine sand over 8 to 20 inches of well-drained, 
slightly more clayey material; underlain by strongly calcareous 
sandy material that may be saturated with water during periods 
of high rainfall. 

Kimbrough soils __________________________ 0 to 8 inches of loam over hard, platy caliche _________________ _ 
Kimbrough soils of Kimbrough-Stegall com-

plex. 

Lea loam, shallow, 0 to 1 percent slopes ______ 0 to 9 inches of well-drained calcareous loam over moderately per-
me~ble, calcareous clay loam over a bed of strongly cemented 
calIche. 

Mansker finc sandy loam, 0 to 1 percent 
slopes. 

Mansker fine sandy loam, 1 to 3 percent 
slopes. 

Mansker loam, 0 to ] percent slopes ________ 

4 to ~O inches of fine sandy loam over medium- to fine-textured 
sedIments; underlain by strongly calcareous sandy material that 
may be saturated with water during periods of high rainfall. 

4 to 10 inches of well-drained loam to clay loam; developed from 
strongly calcareous, medium- to fine-textured sediment of 
Hi~h Plains outwash material; occurs on High Plains and rolling 
plams. 

See footnotes at end of table. 

i 

Depth II 

from 
surface 

Inchea 
0-14 

14-43 
43-68 

0-14 
14-64 
64-96 

0-7 
7-60 

0-7 
7-18 

18+ 

0-14 
14-30 
30-60 

0-14 
14-38 
38-60 

0-24 
24-68 
68-96 

0-40 
40-68 
68-96 

0-16 
16-84 
84-96 

0-8 
8-36 

36-74 

0-12 
12-26 
26-48 

0-8 
8-60 

0-9 
9-16 

16-20 

0-10 
10-17 

17-36 

0-10 
10-17 
17-40 

I 

I 

i 
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and their e8timated phY8ical propertie8 

I 
Classification Percentage passing sieve- Available 

Permea- water Reaction Shrink-swell 
bility capacity potential 

Texture USDA Unified! AASH02 No.4 No. 10 No. 200 

['fIChes per 1'fIChes per pH 

Fine sandy loam __ SM _________ hour inch of depth 
A-2 or A-4_ 3 100 3 100 325-45 1. 0-2. 0 0.12 7.5-7.8 Low to moderate. 

Sandy clay loam __ SC or CL ____ A-4 or A-6_ 3 100 3100 333-53 O. 5-1. 0 0.16 7. 5-8. 0 Low to moderate. 
Sandy clay loam __ SC or CL ___ A-2, A-4, 4 50-100 445-100 420-70 O. 5-1. 0 O. 04 8. 0-8. 4 Low to moderate. 

or A-6. 

Loamy fine sand __ SM _________ A-2 ________ 3100 3 100 3 15-20 1. 5-5. 0 O. 08 7. 2-7. 7 Low. 
Sandy clay loam __ SM or SC __ A-2 or A-6_ 3 100 3100 330-40 O. 5-1. 5 0.16 7. 5-8. 0 Low to moderate. 
Sandy clay loam __ SC ___ ~ _____ A-2, A-4, 3 100 3 100 330-40 0.5-1. 5 O. 08 8. 0-8. 5 Low to moderate. 

or A-6. 

Clay loam 5 ______ CL 5 ________ A-4 ________ 6 100 6 55-80 655-80 O. 2-0. 8 O. 18 8.0+ Moderate. 
Clay loam 5 ______ CL 5 ________ A-6 ________ 6 100 655-80 655-80 O. 2-0. 8 0.18 8.0+ Moderate. 

I 
! 

Fine sandv loam 5_ SM 5 or ML_ A-2 or A-4_ 6100 645-85 630-60 1. 0-2. 0 0.12 7.5-7.8 Low to moderate. 
Sandy clay loam 5 _ SM, SC, or A-2, A-4, 6100 645-80 620-55 O. 5-1. 5 O. 16 7. 5-7. 8 Low to moderate. 

ML5. or A-6 5• 
Hard caliche _____ ------------- ------------ --------- --------- -------- ---------- o. 04 8.0+ Low. 

I Clay loam 5 ______ CL5 _________ A-4 5 _______ 6100 620-45 655-80 0.2-0.8 2. 1 7.8-8.0 Moderate. 
Clay loam 5 ______ CL5 _________ A-6 5 ___ ---- 6100 685-100 655-80 O. 2-0. 8 2. 1 8.0+ Moderate. 
Clay loam 5 ______ CL5 _________ A-6 5 _______ 6100 685-100 655-80 O. 2-0. 8 0.5 8.0+ Moderate. 

Clay loam5 ______ ML _________ A-4 s __ ----- 697 695 685 1. 0-1. 5 2. 4 7. 5-7. 8 Moderate. 
Clay loam 5 ______ ML _________ A-4 s _______ 96 82 70 O. 4-0. 8 2. 0 7.5-8.2 Moderate. 
Clay loam' ______ CL _________ A-4, A-6, 90 85 70 O. 5-1. 0 2.0-1. 2 7.5-8.2 Moderate. 

or A-7 S• 

Loamy fine sand __ SM _________ A-2 ________ s 100 8100 315-20 5.0+ O. 06 7.5 Low. 
Sandy clay loam __ SC _________ A-2 or A-6_ 3100 3100 325-40 O. 5-1. 5 0.16 7.2-7.8 Low to moderate. 
Fine sandy loam __ SM _________ A-2 or A-4_ 3100 3100 325-40 1. 0-2. 0 0.12 7. 2-8. 0 Low to moderate. 

Fine sand ________ SM _________ A-2 ________ 6100 6!00 612 1. 5-3. 0 1. 0-1. 4 6. 5-7. 0 Low to moderate. 
Sandy clay loam __ SC _________ A-6 ________ 100 100 39 1. 5-3. 0 1.5 7.0-7.5 Low to moderate. 
Sandy clay loam __ SC or CL ____ A-6 ________ 100 100 42-58 1-5-3. 0 1.4 7.0-7.5 Low to moderate. 

Loamy fine sand __ SM _________ A-2 ________ 4100 4100 415-20 5.0+ O. 06 7. 6 Low. 
Sandy clay loam __ SC _________ A-6 ________ 4100 4100 435-40 0.5-1. 5 0.16 7. 2-7. 9 Low to moderate. 
Fine sandy loam __ SC _________ A-6 ________ 4100 4100 435-40 1. 0-2. 0 O. 12 7. 2-8. 3 Low to moderate. 

Clay loams ______ CLs _________ A-4 ________ 6100 655-80 655-80 0.2-0.8 O. 18 8.0+ Moderate. 
Clay loam' ______ CL' _________ A -6 ' _______ 6100 655-80 655-80 O. 2-0. 8 0.18 8.0+ Moderate. 
Clay loam' ______ CL' _________ A-6' _______ 6100 620-45 655-80 O. 2-0. 8 O. 18 8.0+ Moderate. 

Loamy fine sand 5_ 
SM 5 _______ A-2 ________ 6 100 6 70-90 6 10-30 1. 5-5. 0 O. 08 7.2-7.8 Low. 

Fine sandy loam 5_ SM or ML , __ A-2 or A-4_ 6 100 6 45-85 6 15-55 1. 0-2. 0 O. 12 7.5-8.0+ Low to moderate. 
Sandy clay loam SC or CL ____ A-4 or A-6_ 6 100 645-80 6 35-60 O. 5-1. 5 o. 04 8.0+ Low to moderate. 

(caliche). 

Light clay loam __ CL _______ ._ A-4 ________ 696 694 6 56 0.5-1. 0 1. 2-1. 5 6. 5-7. 0 Low. 
Hard caliche _____ ------------- ------------ --------- --------- -------- ---------- ---------- ---------- Low. 

Loam. __________ CL _________ A-4 ________ 6 96-100 694-100 6 56-59 0.5-1. 0 2. 0 8.0-8.5 Moderate. 
Clay loam _______ CL _________ A-6 ________ 99 98 64 o. 5-1. 0 2. 0 8. 0-8. 5 Moderate. 
Hard caliche _____ CL _________ A-4 ________ 86-99 83-98 56-77 0.5-1. 0 O. 8 ---------- Moderate. 

Fine sandy loam 5_ SM or ML5_ A-2 or A-4 s 6 100 6 45-85 6 15-55 1. 0-2. 0 O. 12 7. 5-8. 0 Low to moderate. 
Sandy clay loam 5_ SM, SC, or A-2 or 6 100 6 45-80 620-55 O. 5-1. 5 O. 04-0. 12 8.0+ Low to moderate. 

CL5. A-6 5• 

Sandy clay loam 5_ SC or CL , __ A-6 ________ 6 100 6 80-100 635-60 0.5-1. 5 O. 04 8.0+ Low to moderate. 

Clay loam _______ CL _________ A-4 or A-6_ • 95-100 4 95-100 4 55-65 O. 2-0. 8 0.18 7. 5-8. 0 Moderate. 
Clay loam _______ CL _________ A-4 or A-6_ 4 95-100 4 95-100 455-65 0.2-0.8 0.18 8.0+ Moderate. 
Clay loam _______ CL _________ A-6 ________ 4 85-100 4 85-100 4 55-75 O. 2-0. 8 O. 04 8.0+ Moderate. 
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Map 
symbol 

PfA 
PfB 

PmA 

Be, Tx 

Rc 

Sb, Sg 

Sp 

StA 
SuA 
Ks 

Bv 

Tx 

ZfA 

ZmA 

SOIL SURVEY SERIES 1960, NO. 15 

TABLE 3.-Brief de8criptwn8 Of the 80ils 

Soil 

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

Description 

8 to 14 inches of well-drained fine sandy loam; developed from 
strongly calcareous, medium- to fine-tex~ured se?iment of H~gh 
Plains outwash material; occurs on HIgh Plams and rollmg 
plains. 

Portales loam, 0 to 1 percent slopes___ _ _ _ _ _ _ 6 to 10 inches of calcareous, well-drained, moderately permeable 
loam to clay loam developed in limy plains sediment; underlain 
by a thick layer of whitish, soft caliche. 

Potter Roils ________ - - - - - - - - - - - - - - - - - - - - - - 2 to 10 inches of strongly calcareous, well-drained fine sandy loam; 
developed on deep beds of soft or only weakly indurated caliche. 

Randall clay ____________________________ - 4 to 5 feet of poorly drained clay on the floors of enclosed depressions 
or intermittent lakes; occurs on the southern High Plains. 

Springer soils of Springer and Brownfit'ld soils_ 0 to 9 inches of well-drained loamv fine sand over moderately per
meable sandy clay loam to fine sandy loam; developed over 
a thick bed of indurated caliche. 

Spur clay loam of Spur and Bippus soik - - - - 4 to ,j feet of well-drained alluvial clay loam on the flood plains of 
ancient draws on the High Plains. 

Stegall loam, 0 to 1 percent ~lopl'''_ _ _ _ _ _ _ _ _ _ 0 to 8 inches of wdl-drained, non calcareous loam over slowly per-
Stegall loam, shallow, 0 to 1 percent slopes. meable, noncalcareou~, heavy clay loam; developed over a bed 
Stegall soils of Kimbrough-Stegall complex. of indurated caliche. 

Tivoli fine sand of Brownficld-Tivoli fine 
sands. 

Tivoli soils of the Tivoli-Potter complex. 

6 to 7 feet of well-drained fine sand; developed from wind deposits 
of the Quaternary period. 

Zita fin(' sandy loam, 0 to 1 percent slopes_ _ _ 6 to 12 inches of fine sandv loam over 14 to 20 inches of well-drained 
sandy clay loam; developed in highly calcareous, eolian or 
alluvial material of til(' High Plains. 

Zita loam, 0 to 1 percent slopes _ _ _ _ _ _ _ _ _ _ _ _ 0 to 8 inches of noncalcareous, well-drained loam over calcareous, 
moderatl'ly permeable clay loam over soft, white caliche. 

Depth 
from 

surface 

Inches 
0-14 

14-25 
25-60 

0-10 
10-27 
27-34 

0-6 
6+ 

0-10 
10-76 

0-9 
9-34 

34-60 

0-16 
16-63 
63-78 

0-8 
8-32 

32-60 

0-6 
6-96 

0-18 
18-33 
33-60 

0-6 
6-30 

30-60 

I Based on "The Cllifi('d ;o;oil Classification ;o;ystem, "Technical Memorandum No. 3-357, 2 v. and appendix, Waterways Experiment 
Station, Corps of Engint't'rs, ~Iar('h 1953, rev. 1957. 

2 Based on ";o;tandard Spf'cifications for Highway Materials and :'.Ipthods of Sampling and Testing (pt. 1, ed. 8): The Classification 
of Soils and ;o;oil-Aggregate :'.lixtures for Highway Construction Purposes," AASHO Designation: M 145-49. 

3 Data from t('sts by Texas ~tate Highway Department on samples from Terry County, Tex. 

the soils from Terry County, Tex., and on tests by the 
Bureau of Public Hoads on some samples from Lynn 
County, Tex. Engineering tests were not made on soil 
samples from Yoakum County. 

Table ;~ gives brief descriptions of all the soils in 
Yoakum County and estimates of some soil properties that 
are significant to engineering. In this table the classifi
cation by grain size under the heading "Percentage pass
ing sieve" is based on data furnished by the Bureau of 
Public Roads and by the Texas State Highway Depart
ment. "There engineering test <lata for grain size were 
not a nlilable for some solls, the range of grain sizes was 
estimated on the basis of test data for similar soils and the 
CSD~\' textural classification. 

,!-,he column in. ta~le ;3 headed "Permeability" gives the 
estimated rate, m mches per hour, that water moves 
through a soil horizon. 

~n the c.olt!mn heade~l .• ~\. yaila.ble water ca.pacity·' are 
estImates. m ll1ches per 111ch of soIl, of the capIllary water 
in the soil whpn. it is wet to field capa~ity. For example, 
a layer of AmarIllo fine sandy loam, 1 mch thick, will hold 

0.1~ inch of water soaking down from the surface. If 
another 0.12 inch is added, another inch of soil will be 
wetted. In contrast, a layer of Tivoli fine sand, 1 inch 
thick, will hold only 0.06 inch of water after the excess has 
drained away. 

In the column headed "Reaction," the estimated degree 
of acidity or alkalinity is expressed as a pH value, which 
is the common logarithm of the reciprocal of the hydrogen
ion concentration of a solution. A notation of 7.0 pH in
dicates precise neutrality; higher values indicate increas
ing alkalinity, and lower yalues indicate increasing 
acidity. 

"Shrink-swell potential" indicates the yolume chang-e 
of the soil material that can be expected with changes III 

moisture content. A know ledge of this potential is im
portant in planning the use of a soil for building roads 
and other engineering structures. The shrink-swell pote.n
tial was estimated by technicians familiar with the SOlIs 
of the area. 

Because all soils in the county, except Randall clay and 
the Spur soils, ha "e a very low water table, the depth to 
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and their e8timated physical properties-Continued 

Classification Percentage passing sieve- Available 
Shrink-swpll Pcrmea- water Reaction 

ability capacity potential 
Texture USDA Unified! AASH02 No.4 No. 10 :\0.200 

Inches per [nche~ per pH 
hour inch of dept\ 

Fine sandy loam __ SMorCL __ A-2 or A-4_ 3 100 3 95-100 3 20-55 1. 0-:2. 0 O. 12 7. 8-8. 0 Low to moderate 
Sandy clay loam __ SM or CL. ___ A-2 or A-6_ 3 100 3 100 3 35-55 O. 5-1. 5 0.04-0. 12 8.0-8. 1 Low to moderate. 
Sandy clay loam_ SC or CL ____ A-4 or A-6_ 3 100 3 80-95 3 -l0-55 0.5-1. 5 O. 04 8.0+ Low to moderate. 

Clay loam 5 ______ CL 5 ________ A-4 5 ______ qOO 655-80 655-80 O. 2-0. 8 O. 18 7. 8-8. 0 Moderate. 
Clay loam 5 ______ CL 5 ________ A-6 5 ______ 6100 655-80 65.5-80 0.2-0.8 O. 18 8.0+ Moderate. 
Clay loam 5 ______ CL 5 ________ A-6 5 ______ 6J00 685-100 65.5-80 O. 2-0. 8 O. 04 8.0+ Moderate. 

Fine sandy loam 5_ SM or ML __ A-2 or A~4_ 6J00 645-8,5 6 15-55 1. 0-2. 0 O. 12 8.0+ Low to moderate. 
Caliche __________ ------------- ---------~-- --------- --------- - ---- - - ---------- O. 04 8.0+ Low. 

Clay ____________ CH _________ A-7 _______ 4100 4 100 4 80-8.5 O. 0-0. 2 0.21 7.4-8.0+ High. 
Clay ____________ CL _________ A-L ______ 4100 4 100 4 80-8,5 O. 0-0. 2 0.21 7.4-8.0+ High to moderate. 

Loamy fine sand __ SM _________ A-2 or A-4_ 697-100 695-100 6 15-40 2. 5-5. 0 1.0 7. 0-7. 2 Low. 
Fine sandy loam __ SM or ML ___ A-2, A-4 ___ 100 45-85 15-55 1. 0-2. 0 1.5 7. 0-7. 2 Low to moderate. 
Hard caliche _____ ------------- --------- .... -- --------- --------- -------- ---------- O .. 5 8.0+ 
Clay loam 5 ______ CL5 ________ A-4 or A-6_ 6J00 655-100 655-80 0.2-0.8 O. 18 7.2-8.0+ Moderate. 
Clay loam 5 ______ CL 5 ________ A-40rA-65_ h 100 6 55-80 655-80 O. 2-0. 8 O. 18 8.0+ Moderate. 
Clay loam 5 ______ CL 5 ________ A-6 5 ______ 6100 6 55-80 655-80 O. 2-0. 8 O. 18 8.0+ Moderate. 

Loam ___________ CL _________ A-6 _______ 6J00 b 100 650-60 O. ,5-2. 0 1.8 7.0 Moderate. 
Heavy clay loam_ CL _________ A-6 or A-7_ 100 100 70-80 0.6-1. 0 2. 0 7.0-7.5 Moderate to high. 
Hard caliche _____ ------------- ------------ --------- --------- -------- ---------- ---------- ----------

Fine sand 5 ______ SM or SP 5 __ A-2 or A-3 5_ 6 100 68,5-100 60-15 5. 0-8. 0 0.06 7.0-7. ,5 Low. 
Fine sand 5 ______ SM or SP 5 __ A-2 or A-3 5_ 6 100 685-100 60-15 5.0-8.0 O. 06 7. 0-7. 5 Low. 

Fine sandy loam 5 _ SM or ML 5_ A-20rA-4 5_ 6 100 643-8.5 6 15-55 1. 0-2. 0 O. 12 7. 4-7. 8 Low to moderate. 
Sandy clay loam 5 _ SC or CL 5 __ A-20r A-6 5_ 6100 645-85 620-55 0.5-1. 5 O. 16 7. 6-8. 0 Low to moderate. 
Sandy clay loam 0 _ SC or CL 5 __ A-6 5 ______ 6100 645-80 63.')-5.') O. 5-1. .5 O. 04 8.0+ Low to moderate. 
Loam ___________ CL _________ A-6 ________ 6100 6100 655-65 1. 0-2. 0 2. 0 7. ,5-8.0 Moderate. 
Loam ___________ CL _________ A-6 ________ 100 100 55-65 ---------- 2. 0 7.5-7.8 Moderate. 
Loam ___________ CL _________ A-6 ________ 95-100 95-100 50-60 ---------- 1.0 8.0-8 .. 5 Moderate. 

4 Data from tests by Bureau of Public Roads on samples from Lynn County, Tl'X. 

5 Classification estimated for modal soil in survey area using test data for soils of similar classification. 
6 Data estimated. 

the seasonally high water table is not given in table 3. 
At times the Spur soils have a high water table, 

Soil dispersion is not shown in table 3, since no soil in 
this county is appreciably affected by dispersion. 

In table 4 the soils are evaluated for engineering uses, 
The interpretations are based on data in table 3, actual test 
~ata available, the knowledge of specialis~s, and informa
tIon from engmeers of the Texas State HIghway Depart
ment and personnel in construction companies. 

If the material is properly placed and compacted, 
practically all the soils in the county are suitable for road 
fill. The sandy surface layer of some soils must be graded 
with the finer textured layers in the profile to make the· 
best road filL The most difficult soils to place and com
pact are the sands that do not contain enough fine material 
for binding. The heavier soils are more easily compacted 
but may be overcompacted. Overcompaction may cause 
an unstable fill and a corrugated and uneven surface. 

In Yoakum County bedrock is not likely to be reached 
in ordinary construction. Many soils in the survey area, 
however, are underlain by hard caliche that can be used 

for road subgrade and subbase material. If the caliche is 
properly crushed and graded, it is also suitable as an ag
gregate for asphalt surfacing. 

The suitability of the soil material for road subgrade 
depends largely on the texture of the soil material. Soils 
with plastic clay layers have impeded internal drainage 
and haye low stability when wet, hence are rated "Poor." 
The coarser textured and better graded soils are rated as 
·'Fair." The Kimbrough soils, which consist of shallow 
loam over caliche, are rated "Good to fair.~' 

The surface layer of almost all the soils in the county 
can be used for topsoil. Some soils, however, have a thin 
surface layer that does not supply much topsoil. 

A little sand and gravel can be obtained in small, oyer~ 
wash areas. No area, howeyer, is large enough for sand 
and gra yel to be obtained on a commercial basis. 

Irrigation water can be applied to the soils in the county 
by sprinkler or by flooding. The level-border system and 
the le\'e1- or graded-furrow s~stem are suited to the fine
and medium-textured soils. Sprinklers can be used on all 
the soils in the county. 
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TABLE 4.-Engineering 

Suitability for- Suita.bility as source Soil type and map symbol 
Road sub grade Road fill of topSOil 

Amarillo fine sandy loam (MA. AfB). Fair to poor __ - _ - - __ Satisfactory _________ Surface layer satis-
tory. 

Amarillo loamy fine sand (AmB. AnB). F air to poor _ - - - - - _ - Satisfactory _________ Surface layer satis-
factory. 

Arch loam (Aa). [Poor to fair _________ Satisfactory _________ Surface layer satis-
Arch soil of Arch complex (Ae). factory. 

Arvana fine sandy loam (AvA. AvB). Fair to pOOL _______ Satisfactory _________ Surface layer satis-
Arvana fine sandy loam, shallow (Aw A). factory. 

Berthoud soils of Berthoud-Potter complex (Be). 
Poor _______________ Poor to faiL ________ Fair _______________ 

Bippus soils of Spur and Bippus soils (Sp). 
Poor _______________ Fair _______________ Surface layer satis-

tory. 

Brownfield fine sand, thick surface (B r). 
Fair _______________ Satisfactory _________ Surface layer satis-

Brownfield fine sand of Brownfield-Tivoli fine sands (Bv). factory. 

Brownfield fine sand, thin surface (Bs). Poor to fair _________ Satisfactory ___ . _____ Surface layer 
satisfactory. 

Drake soils (OrB). Poor to faiL ________ Satisfactory _________ Surface layer 
satisfactory. 

Gomez fine sand (Gf). Fair _______________ Satisfactory _________ Surface layer 
satisfactory. 

Gomez loamy fine sand (GJ). Fair _______________ Satisfactory _________ Surface layer 
satisfactory. 

Kimhrough soils (Km). Good to fair ________ Satisfactory _________ Surface layel thin 
Kimbrough-Htegall complex (Ks). but satisfactory. 

Lea loam, shallow (LeA). Poor to fair _________ Poor to fair _________ Fair _______________ 

Mansker fine sandy loam (MfA, MfB). Fair to poor ________ Satisfactory _________ Surface layer 
satisfactory. 

Mansker loam (MkA). Poor to fair_ ------- Satisfactory _________ Surface layer 
satisfactory. 

Portales fine sandy loam (PfA, PfB). Fair to pOOL _______ Satisfactory _________ Surface layer 
satisfactory. 

Portales loam (PmA). Poor to faiL ________ Satisfactory _________ Surface layer 
satisfactory. 

Potter soils (Be, Tx). Fair _______________ Satisfactory _________ Surface layer 
satisfactory. 

Randall clay (Re). Poor _______________ 
Satisfactory to Poor _______________ 

unsa tisfactory. 
Springer soils of Springer and Brownfield soils (Sb, Sg). Fair to good ________ Fair _______________ Surface layer poor ___ 

Spur soils of Spur and Bippus soils (Sp). Poor _______________ Satisfactory _________ Surface layer 
satisfactory. 

Stegall loam (StA). Poor to fair _________ Fair _______________ Fair _______________ 
Stegall loam, shallow (SuA). 

Til'oli fine sand (Bv). Fair _______________ Satisfactory _________ Surface layer 
satisfactory. 

Zita fine sandy loam (ZfA). Fair to POOL _______ Satisfactory _________ Surface layer 
Zita loam (ZmA). satisfactory. 



interpretations of the soils 

Irrigation 

Moderate permeability; moderate to high 
water-holding capacity. 

Moderate permeability; high susceptibility 
to wind erosion; low water-holding 
capacity 

Moderate permeability; low water-holding 
capacity. 

Moderate permeability; moderate to high 
water-holdIng capacity. 

Moderate permeability; deep soils; high 
water-holding capacity. 

YOAKUM COUNTY, TEXAS 

Soil features aifecting-

Field terraces and diversion terraces 

Moderate permeability; moderate to high 
water-holding capacity. 

High susceptibility to wind erosion; poorly 
graded surface soil. 

Hazard of wind erosion; moderate perme
ability; low water-holding capacity. 

Moderate permeability; moderate to high 
water-holding capacity; substratum is 
hard caliche. 

Moderate permeability; hazard of erosion; 
high water-holding capacity. 
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Waterways 

Highly calcareous subsoil. 

High susceptibility to wind erosion. 

Moderate permeability; subject to wind 
erosion; low water-holding capacity. 

Highly calcareous subsoil; hard caliche. 

Hazard of erosion; calcareous substratum. 

Moderately rapid permeability; moderate Subject to erosion _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Subject to erosion. 
water-holding capacity. 

Moderate permeability; high suscepti
bility to wind erosion; low water-holding 
capacity. 

Moderate permeability; high susceptibility 
to wind erosion; low water-holding 
capacity. 

Moderately rapid permeability; high 
susceptibility to wind erosion; low 
water-holding capacity. 

Moderately rapid permeability; high 
susceptibility to wind erosion; low 
water-holding capacity. 

Moderately rapid permeability; high 
susceptibility to wind erosion; low 
water-holding capacity. 

Moderately rapid permeability; very 
shallow. 

Low intake rate; low water-holding 
capacity. 

High susceptibility to wind erosion; well
graded subsoil. 

High susceptibility to wind erosion; poorly 
graded surface soil. 

Poor stability; high susceptibility to wind 
erosion; highly calcareous subsoil. 

High susceptibility to wind erosion. 

High susceptibility to wind erosion. 

High susceptibility to wind erosion; highly 
calcareous subsoil. 

Poor stability _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ High susceptibility to wind erosion; highly 
calcareous subsoil. 

Poor stability; high susceptibility to wind 
erosion; highly calcareous subsoil. 

Very shallow surface layer, less than 10 
inches in depth. 

Slight erosion _______________ - - - _______ - _ 

High susceptibility to wind erosion; highly 
calcareous subsoil. 

Very shallow surface layer, stony throughout 
profile. 

Slightly erodible. 

Shallow; low water-holding capacity _______ Shallow; soft caliche near surface; low 
water-holding capacity. 

Shallow; soft caliche near surface; fair 
stability. 

Shallow; low water-holding capacity ______ _ 

Moderately rapid permeability; moderate 
water-holding capacity. 

Moderat.e permeability; deep soil; high 
water-holding capacity. 

Moderate to rapid permeability; very 
shallow. 

Very slow permeability; hazard of flooding_ 

Low water-holding capacity _ - - _ - - - - _ - - - --

Shallow; soft caliche near surface ______ - - - - Shallow; soft caliche near surface; moderate 
susceptibility to wind erosion. 

Poor stability; highly calcareous subsoiL _ _ _ Highly calcareous subsoil. 

Moderate permeability; hazard of erosion; 
high water-holding capacity. 

Very shallow; soft caliche very near the 
surface; stony. 

Very slow permeability; hazard of flooding; 
subject to cracking. 

Very high wind erosion ___ - - - - - - - - __ - - - - - -

Hazard of erosion; calcareous SUbstratum. 

Very shallow; caliche very near surface; 
stony. 

Subject to cracking; hazard of flooding. 

Very high hazard of wind erosion. 

Hazard of flooding; shallow water table ____ Hazard of flooding _______________________ Hazard of flooding. 

Low intake rate_ _ _ _ __ _ _ _ ____ _ _ __ __ _ _ _ _ _ No problems ____ - - _____ - - - - - - - - - - - - - - - - - Erodible. 

Moderately rapid permeability; high sus- Low stability; hazard of wind erosion ______ Hazard of wind erosion; sandy. 
ceptibility to wind erosion; low water-
holding capacity. 

Moderate permeability; moderate to high 
water-holding capacity. 

Moderate permeability; highly calcareous Highly calcareous substratum. 
substratum. 
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Field terraces and diyersion terracps can be constructed 
on most soils in the county but are diffic~lt to maintain 
on the coarser textured soils. The terrace rldgps and chan
nels are difficult to keep in good condition. Son~e of the 
soil material accumulates in channels, and some IS blown 
out of the ridges hy wind. 

'Yind erosion is also a great hazard to watprways co~
strllete(l in the area 'Yindblown materials accunmlate 111 

waterways and sm~ther the ngetation, as well as hinder 
the flow of water. 

Generally, the soils in Yoakum County are not su~ta ble 
for ponds. The top layers of many soils may be sUlta.ble 
for the construction of pond fills, but the unclprlYlllg 
layers will not hold water in the resen-oir are.as. . 

~\ll the soils in the county can be graded III wm.tel', as 
long periods of subfreezing weather probably WIll not 
occur. Though the Spur soils are likely to bp wet, they 
are not likely to be hard to grade. 

Genesis, Classification, and 
Morphology of the Soils 

This section presents the outstanding morphologic 
characteristics of the soils of Yoakum County and relates 
them to the factors of soil formation. Physical and chemi
cal data on the soils lUP limited, however, and the discus
sions of soil genesis and morphology are correspon.dingl~" 
incomplete. The first. part. of tllP sectio~ deals .':Ith. the 
environment of the soIls; the second, tllPlr claSSIficatIOn: 
and the third, their morphology. 

Factors of Soil Formation 
Soil is a function of climate, living organisms, parent 

materials, topography, and time. The nature of ~he ~oil 
at any point O.ll the earth depends ~lpon the combmatwn 
of the fiye nUlJor factors at that pomt. All fi,"e of these 
factors come into pIny in the genesis of every soil. The 
relative importance of each differs from place to place. 
I II some places one is important, and in other places some 
other factor is important. In extreme cases one factor 
may dominate in the formation of the soil and fix most 
of Ih propertif's~ as is common when the parent material 
consist.., of purf' quartz sand. Little can haPlwn to quartz 
sand~ and the soils deriwd from it usnally haw faint hori
zons. En'n in quartz sand~ howeypr, distinct profiles can 
hf' formed under eertain typf'S of yeg-etation where the 
topography is low and flat and a high water tabJe is 
present. Thns, for eyery soil the past combination of the 
fi,'p major factors is of the first importance to its present 
character. 

Thf' interrelationships among the factors of soil for
mation are complex, and the effects of anv one factor can
not lip isolated and identified with certainty. It is con
Yenient, howeYer, to discllss the factors of S'oil formation 
separately and to indicate some of their probable effects. 
The reader should always remember that the factors inter
act continually in the processes of soil formation and that 
tllP interactions are important to the nature of e"erv soil. 

. ('liJII(de.-Pre~·ipitation,. temperature, humidity: and 
wmd haw heen Important 111 the denlopment of the soils 
of Y.oakulll ('ounty. T~l~ wet climate of past geologic 
ag-ps mfluenced the depOSItIOn of parent materials. Later, 

as a result of limited rainfall that seldom wet the soil 
below the area of living roots, most of the zonal and intra
zonal soils have a horizon of calcium carbonate. Many of 
the vounger soils have free lime throughout the profile 
because not enough rainwater has passed through them 
to leach out the lime. 

'Vind is an outstanding factor in the development of 
soils in this area. It has affected soil development from 
the time it deposited sands onr preexisting alluvial ma
terials in the Illinoian stage of the Pleistocene to its pres
ent shifting of coarse sands on the surface. 

Lil'tng organisms.-V e get a t ion, micro-organisms, 
earthworms, and other f0I111S of life that live on and in 
the soil contribute to its development. The type and 
amount of yegetation are important. They are determined 
partly by the climate and partly by the kind of parent 
material. Climate limited the vegetation of Yoakum 
County to grasses. The parent material determined 
whether the grasses would be tall, as on the sands, or short, 
as on the clays. 

The mixed prairie type of native vegetation contributed 
large amounts of organic matter to the soil. Decaying 
grass leaves and stems distributed this organic matter on 
the soil surface. Decomposition of the fine roots distrib
uted it throughout the solum. The network of tubes and 
pores left by these decaying roots hastened the passage of 
air and water through the soil and provided abundant 
food for bacteria, actilloIDycetes, and fungi. 

Earthworms are the most noticeable animal life in the 
soil. Despite the low rainfall in this area and periods 
when the entire solum is dry, the importance of earth
worms in soil development is easily seen. About 40 per
cent of some of the B2 horizons of the Amarillo soils are 
worm casts. Worm casts add greatly to the movement of 
air, water, and plant roots in a soil. 

Soil-dwelling rodents have had a part in the develop
ment of some soils. Farmers who occupied the land since 
it was in natiye grass know ",here large prairie-dog towns 
thrived. The burrowing of these animals did much to 
offset the leaching of free lime from the soil. It destroyed 
soil structure that was already formed. ~\. good example 
of such soils occurs within large areas of Amarillo soils. 
In contrast to the Amarillo soils around them, these soils 
are calcareous to the surface, have weaker structure in the 
subsoi1. and ha \"e weaker calcium carbonate horizons in 
many places. These soils have characteristics of the Por
tales soils and were mapped as such. 

The influence of men on soil formation should not be 
ignored. ~\t first men fenced the range, brought live
stock, and permitted the range to be overgrazed. They 
then plowed the land to plant crops. By harvesting crops 
and allowing runoff and ,,·ind erosion~ they reduced the 
amount of organic matter and the silt and clay particles 
in the plow layer. Through the use of heavy machinery 
and poorly timed tillage, men produced compacted areas 
that reduced infiltration of water and aeration. They 
han drastically changed the moisture regimes in some 
areas hy irrigating. These things that have occurred in 
the past ;,0 years have shown marked effects on the soils 
of the COHnty . 

The way that men treat the soil in future generations 
will affect the further deyelopment. 

Pft/'NIt m(dei'ifl18.-~\'1l the soils of Yoakum County 
were clenloped from Rocky ~Ioulltain outwash materials 
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deposited in the Quaternary and late Tertiary periods. 
Wmd has reworked most of the outwash since the allu
vium was originally deposited. The parent materials are 
largely alkaline to calcareous, unconsolidated sandy and 
silty earths. 

The lime content in some areas has been increased by a 
high water table. Some shallow, enclosed basins have 
received lime from surrounding slopes. 

The texture of the parent materials greatly influences 
soil development. Soils that have developed from fine
textured materials generally have developed more rapidly 
and to a greater degree than soils that have developed 
from coarse-textured materials. . 

Relie/.-Relief influences soil development through its 
effect on drainage and runoff. The degree of profile de
velopment depends mainly on the average amO'Unt of mois
ture in the soil, provided other factors of soil formation 
are equal. The soils on steep slopes absorb less moisture 
and normally have less well-developed profiles than soils 
on flats and in depressions. Besides, the soil-forming 
proc,esses on steep slopes are retarded by continuous 
erOSIOn. 

Time.-Many characteristics of a soil are determined 
by the length of time that the soil-forming factors have 
acted upon the soil. Some materials that have been in 
place for only a short time have not been influenced 
enough by climate and living organisms to develop well
defined and genetically related horizons. The eolian dunes 
bordering playas are examples. 

The soils on steep slopes are immature because geologic 
erosion has removed the effects of soil formation. The 
soils that have been in place for a long time and have 
approached equilibrium with their environment are ma
ture, or old, soils. These soils show marked horizon dif
ferentiations. They are well-drained soils that occupy 
the nearly level to gently sloping areas of the county. 

Classification of Soils by Higher Categories 
Soils are placed in narrow classes for the organization 

and application of knowledge about their behavior within 
farms, ranches, or counties. They are placed in broad 
classes for study and comparisons of large areas, such as 
continents. In the comprehensive system of soil classifica
tion followed in the United States (~), the soils are placed 
in six categories, one above the other. Beginning at the 
top, the six categories are order, suborder, great soil group, 
family, series, and type. 

In the highest category, the soils of the whole country 
are grouped into three orders." whereas thousands of soil 
types are recognized in the lowest category. The sub
order and family categories have never been fully devel
oped and thus have been little used. Attention has been 
given largely to the classification of soils into soil types 
and series WIthin counties or comparable areas and to the 
subsequent grouping of series into great soil groups and 
orders. Soil series, type, and phase are defined in "How 
Soils are Named, Mapped, and Classified" and in the Glos
sary in the back of the report. The subdivisions of soil 
types into phases provides finer distinctions significant to 
use and management. 

Classes in the highest category of the classification 
scheme are the zonal, intrazonal, and azonal orders (5). 
Because of the way in which the soil orders are defined, all 
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three can usually be found within a single county, as is 
true in Yoakum County. Two of the orders, and some
times all three of them, may occur in a single field. 

The great soil group is the next lower category beneath 
the order that has been widely used. Classes in that cate
gory have been used to a very great extent because they 
indIcate a number of relationships in soil genesis and also 
indicate something of the fertility status of soils, their 
suitability for crops or trees, and the like. 

Each great soil group consists of a large number of soil 
series that ha "e many internal features in common. Thus, 
all members of a single great soil group, if in either the 
zonal or intrazonal order, have the same number and kind 
of definitive horizons in their profiles. These definiti,>e 
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 recogniz
able, however, in every soil profile of a soil series repre
senting a given great soil group. 

In the following list, the soil series are classified by 
orders and great soil groups. Following the list is a dis
cussion of the morphology of each series and a description 
of a typical profile for each. 
ZON AL ORDER: 

Reddish Chestnut soils: 
Amarillo 
Arvana 

Chestnut soils: 

Bippus 
Lea 
Stegall 
Zita 

RE'ddish-Brown soils: 
Brownfield 
Springer 

INTRAzoNAL ORDER: 
Calcisols: 

Arch 
Gomez 
Mansker 
Portales 

Zonal order 

Grumusols: 
Randall 

AZON AL ORDER: 
Alluvial soils: 

Spur 

Lithosols: 
Kimbrough 
Potter 

Regosols: 
Berthoud 
Drake 
Tivoli 

The zonal order comprises soils with evident, genetically 
related horizons that reflect the dominant influence of 
climate and living organisms in their formation. These 
soils are nearly in equilibrium with their environment. In 
Yoakum County this order includes the Reddish Chestnut, 
Chestnut, and Reddish-Brown great soil groups. 

The Reddish Chestnut soils have a dark-brown, pinkish
or reddish-tinted surface layer, as much as 2 feet thick, 
over a finer textured reddish-brown soil, over grayish or 
pinkish lime accumulation. The soil series of Yoakum 
County in this great soil group are the Amarillo and 
Arvana. 

The Chestnut soils have a dark-brown surface layer that 
grades to lighter colored material, which in turn grades 
to a horizon of lime accumulation. In this county the 
s~il series in this group are the Bippus, Lea, Stegall, and 
ZIta. 

The Reddish-Brown soils haye a light-brown surface 
horizon of a slightly reddish cast that grades to dull 
reddish-brown or red material heavier than the surface 
layer. This heavier material grades to a horizon of 
whitish or pinkish lime accumulation. In this county the 
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soil series in this group are the Brownfield and Springer. 
Amarillo soils are somewhat similar to Ananu SOlIs, 

but the Amarillo de,"eloped in a thick bed of parent ma
terial, and the ~\rYana in thin. The Arvana, Lea, and 
Stegall soils all developed in a thin layer .of parent ma
terial deposited O\'er relict, indurated calIche .. In fa~t, 
the Arvana and Stegall soils are less than :36 mches 111 

thickness. 
Brownfield soils de\"eloped from more sandy ~nd less 

calcareous parent material than that of the ~\marIllo and 
"\nalla soils. 

Zita soils have developed from strongly cal~areous ma
terial. They normally occupy slightly depressIOnal areas, 
as do the Stegall soils. . 

The Bippus soils have a calcareous loamy subSOil that 
de\"eloped from calcareous parent material. Springer soils 
ha ,'e ?evel0r.ed from less clayey parent material than 
~\marIllo sorIs. 

Intrazonal order 
In the intrazonal order are soils with evident, geneti

cally related horizons that reflect the dominant influence 
of a local factor of topography or parent material over 
the effects of climate and Ii "ing organisms. The length 
of time that these soils lune been de,'eloping and the relIef 
have much to (10 in determining the kind of soils that 
den'lop. Genera]]y, these soils do not ha ,"e a B hori~on, 
or at best, ha ,"e a weak, textural B horizon. The hOrIzon 
sequence is ~\, ~\(', ('ca, C, and D. In Yoakum County 
this order contains the Calcisol and Grumusol great SOlI 
groups. 

Calcisols are a group of soils haying an A hor~zon 
variable in thickness and color, a prominent deeper hOrIzon 
of lime accumulation, and parent material with a high to 
very high content of carbonates. The series in this group 
in this county are the ~\rch, Gomez, )Iansker, and 
Portales. 

Grumusols ha ,'e relatively uniform texture and are high 
in montmorillonite clay. Swelling and shrinking con
tinuall" churn the soil. During shrinking, the soil "swal
lows itself," as dry soil that has fallen into the cracks is 
mixed with the lower lying material. The native cover 
is mid and short. grasses. The Randall soils are the only 
Grumusols in the county. 

The Gomez, Mansker, and Portales soils are medial 
Calcisols. The .Arch soils are minimal Calcisols. The 
)[ansker soils normally have developed on very gently 
sloping ridges where not so much water percolates through 
the profile as through the profile of the adjacent, lower 
lying, nearly level Portales soils. The Gomez soils have 
developed in a more sandy parent material than that of 
the Arch, ~[ansker, and Portales soils. 

Azonal order 
The azonal orde~ includes soils that lark distinct, geneti

rally related hOl'lzons, commonly because of resistant 
parent material or steep topography. In Yoakum County 
this order contains the ~\lluvial soils, Lithosols, and Rego
sols. 

AI~ll\'ial soils are soils .deyelopin~ from transported and 
~elatlyely recentl.y. deI?oslted m~terlal (alluvium) showing 
htt Ie or. no modIficatIOn hy soIl-forming processes. The 
~pllr :-;ol1s are the only .\l1m·ial soils in thiscountv. They . . 

have developed on recent alluvium, and except in the Al 
horizon, show little horizon differentiation. 

Lithosols are soils that have a thin solum. The series 
in this group in this county are the Kimbrough and 
Potter. 

Regosols are soils that do not have distinct horizons and 
ha ve developed from deep unconsolidated or soft rocky 
deposits. In this county they include the Berthoud, Drake, 
and Tivoli series. The Drake are young soils that have 
formed in material that was fairly recently blown from 
nearby playas and deposited in crescent-shaped dunes. 
The Tivoli soils have developed from siliceous materials 
that contain onlv a small amount of minerals that can be 
weathered. The Berthoud soils have a calcareous loamy 
subsoil and lack distinct genetic horizons, except for a 
weak A1 horizon. 

Morphology 
This section has been prepared for soil scientists and 

others who need more detailed descriptions of the soils 
in this cou.nty than are given elsewhere in the report. In 
the folI~)\nng pages eac!l soil seri~s i~ descri~ed .. A typi
cal profile of a soIl type III each serIes IS descrIbed ill detail 
and ranges of important characteristics of the soils withi~ 
the series are stated. 

Amarillo :~erie8.-This s~ries consists. of moderately 
sandy, ReddIsh Chestnut SOlIs. These SOlIs developed in 
unconsolidated, alluvial, and eolian sediments that were 
moderately sandy and calcareous. 

The A horizon is reddish brown and ranges in texture 
from fine sandy loam to loamy fine sand. The B horizon 
is a reddish, noncalcareous sandy clay loam (fig. 15). 

The Amarillo soils are less sandy and darker than the 
Brownfield. They have a Cca horizozn that the Brownfield 
soils lack. They are redder than the associated calcareous 
Portales soils that occupy the more nearly level, slightly 
lower areas. 

The Amarillo soils are extensive in the east-central part 
of the county. 

Typical profile of Amarillo loamy fine sand on a slope 
of about 1 percent (0.55 mile north and 100 feet west of the 
southeast corner of section 257, 6 miles north of Plains on 
Highway No. 214, then 6 miles east on a paved county 
road) : 

Alp-O to 14 inches, brown (7.5YR 4/4) loamy fine sand, dark 
brown (7.5YR 3/4) when moist; structureless; loose 
when dry, nearly loose when moist, and nonsticky 
when wet; common fine roots; 20 percent small clods 
plowed up from horizon below; noncalcareous; neu
tral; abrupt boundary. 

B21-14 to 24 inches, reddish-brown (5YR 4/4) sandy clay 
loam, dark reddish brown (5YR 3/4) when moist; 
compound weak, prismatic and weak, subangular 
blocky structure; hard when dry, friable when moist, 
and sticky when wet; many fine roots and common 
medium roots; common medium insect casts and bur
rows; many fine tubes and pores; clay films and or
ganic staining on surfaces of the peds ; noncalcareous; 
neutral; clear boundary. 

B22-24 to 40 inches, yellowish-red (5YR 5/8) sandy clay 
loam, yellowish red (5YR 4/8) when moist; compound 
weak to moderate, very coarse, prismatic and weak, 
subangular blocky structure; hard wben dry, friable 
when moist, and sticky when wet; few fine roots; 
common very fine tubes and pores; noncalcareous; 
neutral; gradual boundary. 
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B3-40 to 64 inches, yellowish-red (GYR G/n) sandy clay loam, 
yellowish red (5YR 4/6) when moist; weak, subangu
lar blocky structure; hard when dry, friable when 
moist, and sticky when wet; few threads and films of 
calcium carbonate; strongly calcareous; clear bound
ary. 

Cca-64 to 76 inches, pink (7.5YR 7/4) sandy clay loam, light 
brown (7.5YR 6/4) when moist; hard when dry, 
friable when moist, and sti!'!,y when wet; many fine 
and common medium concretions of calcium carbonate; 
very strongly calcareous; gradual boundary. 

C-76 to 96 inches +, yellowish-red (5YR 5/6) sandy clay 
loam, yellowish red (::;YI{ 4/6) when moist; hard 
when dry, friable when moist, and sticky when wet; 
few very fine and fine concretions of calcium carbo
nate; strongly calcareous. 

Range in characteristic8.-The .\ horizon ranges from 
8 to 16 inches in thickness, and from fine sandy loam to 
loamy fine sand in texture. The color ranges from reddish 
brown to dark brown, hue 5YR to 7.5YR, value ± to 6, and 
chroma 3 to 6. 

The B horizon ran O"es from 20 to 80 inches in thickness. 
The color ranges fro~n red to reddish yellow, hue 2.5YR 
to 7.5YR, value 3 to 6, and chroma 2 to 8. 

If present, the B3 horizon is weakly .(,llIclll'(,OllS and con
tains a few threads and films of calcmm carbonate. In 
places it is strongly calcareous. . . . 

The Cca horizon ranges from 4 to 12 mches III thIclnlPss. 
The color is pink, hue 5YR to 7.5YR, value 7 to 8, and 
chroma 3 to 4. 

The depth to the C horizon ranges fr~m 56 to more t!lan 
96 inches. The color ranges from reddIsh yellow to pmk, 
hue 5YR to 7.5YR, value 5 to 7, and chroma 3 to 6. 

Arch series.-This series consists of grayish, stron~ly 
calcareous, medium-textured, shallow soils. These soIls 
are in the Calcisol O"reat soil group. They are nearly level 
and smooth. The parent material is a chalky eart~l?f old 
al1uvium. This alluvium was modified by deposItIOn of 
calcium carbonate from ground water. 

The A horizon is grayish-brown loam or fine sandy 
loam, 5 to 10 inches thick. It overlies a shallow Cca horI
zon, 4 to 12 inches thick. 

The .\re11 soils are lighter colored, more calcareous, and 
shallower than the Mansker and Portales. 

The Arch soils oceupy large flats in the west-central part 
of Yoakum County between Plains and ~ronco. 

Typical profile of Arch loam (())~ mII~ north and. 0.5 
mile west of the southeast corner of sectIOn 338, 5 mIles 
northwest of Plains, Tex., on U.S. Highway No. 380 in a 
smal1, triangular fenced-in area west of a caliche pit) : 

AI-O to 7 inches, light brownish-gray (10YR 6/2) loam, 
grayish brown (lOYR 5/2) when moist; compound 
weak, prismatic and weak, subangular blocky struc
ture; slightly hard when dry, friable when moist, and 
stieky when wet; few medium roots, tubes, and pores 
and common fine roots, tubes, and pores; few medium 
and common fine insect casts and burrows; few, fine, 
angular fragments of calcium carbonate on surface 
and throughout horizon; very strongly calcareous; 
gradual boundary. 

<'(':1-7 to 31 inches, white (10YR 8/2) clay loam, light gray 
(lOYR 7/2) when moist; weak, subangular blocky 
structure; hard when dry, friable when moist, and 
sticky when wet; contains about 40 percent, by volume, 
of white (lOYR 8/1), soft, segregated calcium carbo
nate; common medium roots, tubes, and pores and 
many fine roots, tubes, and pores; few large insect 
casts and burrows; very strongly calcareous; diffuse 
boundary. 

C-31 to 60 inches +, very pale brown (10YR 7/3) clay loam, 
pale brown (lOYR 6/3) when moist; porous and fri
able; very strongly calcareous. 

Range in characteristic8.-The ~\ horizon ranges from 
5 to 10 inches in thickness. The color ranges from grayish 
brown to light brownish gray, hue 10YR to 2.5Y, value 5 
to 7, and chroma 2 to .. !. 

The Cen horizon ranges from -1- to 12 inches in thickness. 
The color ranges from light gray to white, hue lOYR to 
~J)Y, value 6 to 8, and chroma 1 or 2. 

In places indurated caliche occurs at a depth of 36 to 
60 inches. 

A)'l'{lna 8eJ'ics.-This series consists of moderately deep, 
moderately sandy, moderately permeable Reddish Chest
nut soils. These soils are reddish, noncalcareous loamy 
soils on hard, platy caliche (fig. 16). The .\rvana soils 
probably developed from a thin, sandy eolian mantle that 
was deposited oyer preexisting caliche. The B horizon 
is a reddish sandy clay loam. 

The .\nllna are associated with the Amarillo and Kim
brough soils. They occur with the Amarillo soils along 
rid~etops. They are shallower than the Amarillo soils, 
whIch are underlain by unconsolidated parent material. 
They have a thinner solum (12 to 36 inches thick) over 
hard, platy caliche. The Arvana are deeper than the 
Kimbrough soils and, in many places, surround small areas 
of the Kimbrough soils on gradual slopes below riclgetops. 
They are of minor extent in Yoakum County. 
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Figure 16.-Typical profile of Arvana fine sandy loam showing the 
hard, platy caliche. 

Typical profile of Arnma fine sandy loam on a slope of 
about 1 percent (0.3 mile east and 0.3 mile south of the 
northwest corner of section 342, 10 miles northwest of 
Plains on U.S. Highway No. 380, then south 0.3 mile on 
dirt road) : 

A1-O to 9 inches, reddish-brown (5YR 4/4) fine sandy loam, 
dark reddish brown (5YR 3/4) when moist; struc
tureless; soft when dry, very friable when moist, and 
slightly sticky when wet; many fine roots, tubes, 
and pores and common medium roots, tubes, and 
pores; noncalcareous; clear boundary. 

B21-9 to 21 inches, reddish-brown (5YR 4/4) sandy clay 
loam, dark reddish brown (5YR 3/4) when moist; 
compound moderate, coarse, prismatic and weak, 
subangular blocky structure; hard when dry, friable 
when moist, and sticky when wet; many fine roots, 
tubes, and pores; many fine insect casts and burrows; 
noncalcareous; clear boundary. 

B22-21 to 34 inches, yellowish-red (5YR 4/8) sandy clay 
loam, yellowish red (GYR 3/8) when moist; weak, 
!'Iubangular bloeky stmdnJ"e; consistence as in B21 
horizon; common fine roots, tubes, and pores' few 
insect casts and burrows; noncalcareous; 'clear 
boundary. 

D-34 inches +, indurated caliche. 

Rang.e in chfzrac~eri8tic8.-The A horizon ranges from 
8 to 12 Illches III thlCkness. It ranges from reddish brown 
to brown in color, hue 5YR to 7.5YR, value 4 to 6, and 
chroma :2 to 6. 

The B21 horizon ranges from 10 to 20 inches in thick
ness and from yellowish red to reddish brown in color hue 
:iYR, value 3 to 5, and chroma 3 to 8. ' 

The B:2:2 horizon ranges from 8 to 16 inches in thick
ness. The color is yellowish red, ~ue .) YR, value 4 to 5, 
and chroma 6 to 8. The B22 horIzon usually is one or 
two units higher in chroma than the B21. 

Berthoud 8eJ'i('s.-This series consists of brown to O"ray
j:-;h-hrown, moderately deep, calcareous soils. Thesebsoils 
are in the Regosol great soil group. They were developed 

from slope colluvium and alluvium that was washed from 
the higher lying soils. 

The Berthoud soils occupy the long, very narrow foot 
slopes that follow the slope contours of the draws and 
are just above the Spur soils in the bottoms of the draws. 
These foot slopes are below the higher lying Potter soils 
along the edges of the draws. 

The A horizon is 6 to 20 inches thick. It ranges from 
brown to light brownish gray in color and from loam to 
fine sandy loam in texture. The AC horizon is 20 to 30 
inches . thick. It. ranges from very pale brown to light 
ye.llowlsh brown III color and from loam to clay loam in 
texture. The C horizon occurs at a depth of 30 to 50 
inches. It ranges from white to very pale brown in color 
and from loam to clay loam in texture. 

Associated with the Berthoud soils are the Mansker, 
which are shallower, and the Spur, which are darker and 
deeper and are alluvial. 

The Berthoud soils are mapped in complex with the 
Potter soils and are of minor extent. 

Typical profile of a Berthoud soil on a slope of about 
5 percent (0.1 mile west and 0.1 mile north of the south
east corner of section 426, 1 mile northwest of Plains, 
Tex., on U.S. Highway No. 380) : 

AI-0 to 12 inches, brown (10YR 5/3) loam, dark brown 
(10YR 4/3) when moist; weak, prismatic structure; 
slightly hard when dry, very friable when mOist, and 
Slightly sticky when wet; many fine roots and com
mon medium roots; common fine tubes and pores; 
common fine and few medium, sub rounded fragments 
of calcium carbonate; strongly calcareous; clear 
boundary. 

AC-12 to 38 inches, light yellowish-brown (lOYR 6/4) clay 
loam, yellowish brown (10YR 5/4) when moist; mod
erate, medium, prismatic structure; hard when dry, 
friable when moist, and slightly sticky when wet; 
many very fine roots, tubes, and pores and common 
fine roots, tubes, and pores; many fine and medium 
and common, coarse, sub rounded fragments of cal
cium carbonate in horizontal pockets, 2 to 3 inches 
wide and 8 to 10 inches long, and also distributed 
throughout the horizon; very strongly calcareous; 
diffuse boundary. 

C-38 to 48 inches, very pale brown (10YR 7/4) light clay 
loam, light yellowish brown (10YR 6/4) when moist; 
very slightly hard when dry, friable when mOist, and 
slightly sticky when wet; few fine roots; very 
strongly calcareous. 

Bippus series.-This series consists of deep, dark, we11-
drained, moderately permeable soils. These soils are in 
the Chestnut great soil grou{>. They occupy concave, 
lower parts of alluvial, intermIttent draws that cross the 
county. 

The parent material is strongly calcareous alluvium that 
is clay loam in texture and that was washed from nearby 
sloI?es. This material is underlain mostly by calcareous 
sedIment. 

The Bippus soils are associated and intermingled with 
the Spur soils and are mapped as the Spur and Bip.pus 
soils in an undifferentiated unit. They have less distmct 
horizons and occupy lower elevations than the Zita soils. 

Typical profile of Bippus clay loam (0.2 mile east and 
0.1 mile north of the southwest corner of section 429, 1 
mile east of Plains Tex., on U.S. Highway No. 380) : 

AI-0 to 18 inches, very dark grayish-brawn (10YR 3/2) clay 
loam, very dark brown (10YR 2/2) when moist; com
pound moderate, coarse, prismatic and moderate, fine, 
subangular blocky structure; hard when dry, firm 
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whell !llui,;t, and Yery stieky when wet; many fine 
insect casts, worm casts, and burrows; many fine 
root,;; noncaleareou,;: gradual boundary. 

A(' -1.''': to 30 inehes, brown (101'R '-i/:) clay loam, dark brown 
(10YR 4/3) when moist; weak, subangular blocky 
strudure; hard when dry. firm wlwn moist, and YNY 

sticky when wet; few fine concretions and few threads 
and films of calcium carbonate; strongly calcareous; 
diffn,;e boundary. 

('('a-aO to 48 inches +, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) when moist; hard 
when dry, firm when Illoi"t, and yery sticky whell 
wet; many medium and common, fine concretions of 
calcium carbonate; common insect casts and burrows; 
yery strongly calcareous. 

Rlrnr;e Zn characterlstics.-The .'-- horizon ranges from 8 
to ~+ inches in thickness. It is wry dark browll to grayi:-dl 
brown, hue lOYH" ynlne 2 to 5, and chroma 2. 

The ","C horizon is brown to light-brown clay loam and 
ranges from 10 to:W in('hes in thickness. 

nJ'()/I'njie7r1 series.-This series consists of s()ils that 
haw a loose sandy "\ horizon and n friablp, lloncalcareous 
sandy day loam suhsoil that is nlOderatply permeable. 
The subsoil does not han' a horizon of calcium carbonatt' 
accumulation. These soils are in the Reddish-Brown great 
soil group. 

The parent materials are eolian, reddish fine sandy loam 
and sanely clay loam. In some areas they overlie a relict 
lawr of soft or semi-indurated caliche that is 10 feet be
lo~v the surface. In these areas the entire mantle was 
subject to soil-forming processes that left no identifiable 
parent material. The parent materials also appeal' to be 
onhvash materials that were reworked hI' wind. 

These soils haw nearly level to gel1tl~; sloping and un
dulating (0 to:~ percent), com-ex slopes. The A horizon 
is yellowish-red to reddish-yellow fine sawl. 10 to 40 inches 
thick. The B horizon is yellowish-red to red, noncalcare
ous sanely clay loam, -10 to 7() inches thick. 

The Brownfield are associatetl with the .,"marillo, 
Gomez, and Tivoli soils. They haye a thicker and sandier 
surface la WI' and a reekIer subsoil than the Amarillo soils. 
"'"Iso, they han a sandy clay loam subsoil, but the Tiyoli 
soils an' samly throughout the profile. The Brownfield 
haw a less smooth topography than the "\marillo soils. 
They do not haye a horizon of calcium carbonate accumu
lation, as do the "\Illarillo soils. The Gomez soils haye a 
h·ss clayey sllbsoil than the Brownfield. ~\lso, the Gomez 
soiL" ha'n: a calcareous subsoil. 

The Brownfield soils. the most ('xten:-<iyc in the ('Olllltv, 
occur throughout it. Tllt·y are used for range. La I'gP 
an'as, h()\\,p\'el', an' cultiyated. Grain sorghum and cotton 
are grown in both dry-farmed and irrigated areas. 

Typical profile of Brownfield fine sand on a slope of 
abollt 1 percent (O.;i mile ,vest and lOO feet south of the 
northeast comer of sect ion 4:>1, S.:> mill,s west of Plains, 
Tex., on the old Lovington Highway) : 

Ap--O to 16 inches, yellowish-red (GYR 5/6) fine ,;;lIltl, yellow
ish red (5YR 4/6) when moist; structureless: l()()"e 
when dry, nearly loo,;e W!lPll moist, and 1l()Il,;til'ky 
when wet; common tine roots and few medium roots; 
organic "ta ill'; in the upper 4 inches; noncalcareous; 
clear boundary. 

R21-16 to .• 4 inches, red (2.'-;YR 5/6) ,;awly day loalll, red 
,(2 .. -'1'R 4/6) when moist; compound moderate, ('oar,;p, 
prismatic and weak, subangular hl()(,],y ,;trud\lrf'; 
hard when dry, friable when moist, and stkky when 
wet; many fine roots in upper 20 inches; fpw small 
tnhps; no evidence of ill,;pd activity; noncalcareous: 
gradual boundary. 

B22-."i-l to x4 inches, red (2.:JYR 5/8) sandy clay loam, red 
12 .. -' l' It 4/1) when moist; weak, subangular blocky 
,,( 1'I]('t Ill't': ('oIl,;i,;tell(,l' <t."; in B21 horizon; noncal
careous: ~radn;il boundary. 

C-84 to 96 inches +, red (2.5YR 5/8). hf'a \'y fine sandy loam, 
red (2 .. ')1'1{ 4;."1) when moist: ,;li~htly hard when dry, 
very friable when llloj,;t. and ,;lightly sticky when wet; 
few threads and films of ('alcium carbonate at a depth 
{)f 90 to 96 inches. 

1.'1111(/1 in r1uu'acferisti('s.-The thicknpc-s of the "\ hori
zon rallgps frolll U to :\(; inches. The color ranges from 
reddish yellow to yellowish red, hue 5YH, nlJue -1 to 7, and 
chroma 6 to 8. 

The thicklless of the B~1 horizon 1':l11:2:('S from 20 to -10 
inchp:,. The color rallg('s from red to reddish yellow, hue 
~ .. -)Yn to ;')YR, \':llue -I- to G, and chroma 6 to S. 

The thi('lme:,s of the B~~ horizon ranges from 20 to 40 
illcli(',.:. The color ranges from red to Yl'lIo,vish red, hue 
~ .. -)YH to ;-)YR yalue 4 to 6, and chroma (; to 8. The 
chroma i,.: gellerally higher than in the B~ 1 horizon. 

The coloI' of the C horizon rangp:, from red to yellowish 
I'pd, hue :LiYH to ;')YH, yalue -l: to 5, and chroma of S. 
The texture ],:lIl,!!.·PS from sandy clay loam to fine sandy 
loam. 

Dmke .~('J'i(8.-This series consists of strongly calcar
POllS Regosols that were formed from eoliall, calcareous 
fine sandy loams to clay loams (fig. 17). These soils con
sist of stabilized dunes that usually ()(,('11]' on the east and 
north sides of playas. The lower lying associate~ soils 
<ln~ the "\rch, Randall, and Portales. The Drake SOlIs art' 
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on steeper slopes than the Arch soils and are lighter 
colored and more calcareous than the Portales. 

The mapped areas have long, narrow, crescent-shaped, 
convex slopes that range from 2 to 4: percent. 

The ~ \. horizon is a loam or a fine sandy loam. The 
subsoil is a very strongly calcareous clay loam. . 

Typical profile of Drake fine sandy loam (0.2 ~lle 
north and 100 feet east of the southwest corner of sectIOn 
390, 0.7 j mile north of the courthouse in Plains, Tex.) : 

AI--O to 8 inches, grayish-brown (lOYR 5.5/2) fine sandy loam, 
dark grayish brown (lOYR 4/2) when moist; weak 
prismatic structure to structureless; soft when dry, 
very friable when moist, and slightly sticky when wet; 
many fine roots, tubes, and pores; strongly calcareous; 
gradual boundary. 

AC-8 to 36 inches, white (lOYR 8/2) clay loam, light gray 
(10YR 7/2) when moist; compound very weak, pris
matic and weak, subangular blocky structure; slightly 
hard when dry, friable when moist, and sticky when 
wet; common fine roots; many fine tubes and pores: 
common medium insect casts and burrows; strongly 
calcareous; diffuse boundary. 

C-36 to 74 inches +, very pale brown (10YR 8/3), heavy clay 
loam, very pale brown (lOYR 7/3) when moist; very 
few fine roots; very strongly calcareous. 

Range in characteristic8.-The color of the A horizon 
ranges from light gray to grayish brown, hue 10YR, value 
;, to 7, and chroma 1 t'o:2. The thickness ranges from 6 to 
10 inches. 

The color of the ~\C horizon ranges from white to light 
hrownish gray~ hue 10YR, yalue 6 to 8, and chroma 2. 
The (' horizon ranges from :26 to 4:0 inches in depth. Some 
mapped areas of this soil have an accumulation of 4: to 6 
inches of loamy fine sand. 

Gomez series.-In this series are moderately deep~ light
colored sandy Calcisols that have a moderately sanety sub
soil. The soils are moderately rapidly permeable. The 
parent material consists of unconsolidated sandy eolian
lacustrine sediments (fig. 18). It is strongly calcareous. 

These soils occupy lower lying flats in large areas of 
Brownfield soils. They al"l:~ in rlearly level, low depres
sional areas that have slightly concaye slopes of less than 
:2 percent. 

The .;\. horizon ranges from fine sand to loamy fine sand 
in texture and from 10 to :2+ inches in thickness. 

The Gomez soils are sandier throughout than the Por
tales. They are less red, more calcareous, less clayey, and 
more permeable than tllt:' Brownfield soils. Tilt:'\' are more 
calcareous and less red than the Springer soils: 

These soils are of minor extent and eomprise about 2 
percent of the acreage of the county. 

Typical profi1e (0.1 mile east of the northwest corner of 
sectiOJ~ 118, 6 miles north of Bronco, Tex., just east of the 
State hne) : 

A 1-0 to 17 illdws. hrowu (IOYR :-;/:3) tiue saud. hrowu (10YR 
-va) whell lJIoi~t : strneturi:'less: 1<H)se WIWll dry, nearly 
hlflse wlwlI lJIIIIst. alld nOlI.-;til"k~· whell wet: few very 
fille rootR, COlJllllon fine roots, and few medium roots'· 
nOllcalcareous: clear boundar • 

. \.('-17 t~1 37 inche~, light-gray (!()y'Ii 7/:!) fiue Randy loam, 
light hrowlllsh gray (101: R 6/2) when moiRt: struc
h~reless: ~oft when dry, wn' friahle when moist. and 
slIghtly Rticky when wet: few ,ery fine roots and few 
fine roots; weakly to strongly calcareous' clear 
boundary. ' 

('("a-.37 t.o :-;:; inches, wh.ite l10YR R/l ), light sandy clay loalll, 
lIght gray (101 R j /1) when moist: strnetnrpless to 
wl"ak, subangular .blo(·ky strncture; !'oft to slightly 
hard when dry, friable when moist, and sticky when 

Figure 18.-A typical profile of Gomez fine sand showing the 
calcareous parent material. 

wet; comlllon fine concretions and fragments of cal
dum carbonate; very strongly calcareous; clear 
houndary. 

c-;-;:-; to Btl inches +. light-gray (lOYR 7/2), light fine sandy 
loa Ill, light brownish gray (lOYR 6/2) when moist; 
soft when dry, very friable when moist, and slightly 
sticky when wet; few very fine concretions of calcium 
carbonate; strongly calcareous. 

Rallye in clw1Ylctel'isties.-The thickness of the.;\. hori
zon runges from 1~ to 24: inches. The color ranges from 
dark gruyish brown to brown, hue 10YR, value 4: to 5, 
chroma 2 to 3. . 

The AC horizon ranges from 10 to 24 inches in thickness. 
The color ranges from light gray to very pale brown, hue 
lOYH, yalue i) to 7, and chroma 2 to 4. 

The ('ca horizon ranges from 8 to 24 inches in thickness. 
The color ranges from white to light brownish gray, hue 
10YH, yalue 6 to 8, and chroma 1 to 2. 
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The depth to the C horizon ranges from 36 to 60 inches. 
The color is white to light brownish gray, hue 10YR, value 
6 to 8, and chroma 1 to 2. 

Kimbrough series.-This series consists of very shallow, 
moderately dark, noncalcareous or weakly calcareous soils. 
These soils are in the Lithosol great soil group. They 
have few t<? man'y small rock~ on the surface. They were 
developed 111 thICk beds of mdurated, stonelike caliche. 
The thickness of the solum varies within short distances. 

The Kimbrough soils occupy higher elevations than the 
Potter and lower elevations than the Arvana and Brown
field. They are darker and have a smoother surface than 
the Potter soils. They also have a thicker vegetation and 
most of the lime ha~ been leached out of the surface l~yer. 
Stegall loam occupIes the swales between areas of Kim
brough soils. 

In small areas the wind often removes 2 to 3 inches of 
soi~, and concretions and flat rock are exposed. The vege
tatIOn grows on small pedestals. In places on the steeper 
slopes, water erosion has caused rills and gullies. 

The areas of Kimbrough soils cover several hundred 
acres. 

Typical profile on a slope of about 1 percent (0.6 mile 
west and 0.15 mile north of northeast corner of section 391 
2 miles northwest of Plains, Tex.) : ' 

A-O to 8 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
subangular blocky structure; soft when dry, very fri
able when moist, and slightly sticky when wet; few 
fine fragments of calcium carbonate; common very 
fine roots and few med,ium roots; common rocks on 
the surface as much as 4 inches in diameter' non-
calcareous. ' 

Dr-8 inches +, indurated caliche; cannot be cut with auger, 
but some plates may be broken with a tile spade. 

Range in chamcteristics.-The thickness of the A hori
zon ranges from 2 to 10 inches. The color ranges from red
dish brown to brown, hue 5YR to 10YR, value 4 to 5, and 
chroma 3 to 4. 

Lea series.-This series consists of shallow, moderately 
permeable, calcareous, dark grayish-brown loams. These 
soils are in the Chestnut great soil group. 
~he A horizon is d~rk g~ayish-brown loam, 6 to 10 inches 

thICk. The AC horIzon IS pale-brown to grayish-brown 
clay loam, 8 to 14 inches thick. The depth to hard caliche 
ranges from 14 to 20 inches. 
The~e soils occuPY broad, flat plains at a slightly higher 

elevatIOn (6 to 30 Inches) than the associated Arch, Mans
ker, and Portales soils. The Mansker soils have unconsoli
dated parent material; the Arch are lighter colored than 
the Lea; and the Portales are deeper than the Lea and 
have unconsolidated, calcareous parent material at a depth 
of 26 to 30 inches. 

The Lea soils are of minor extent. They occur mostly 
in the west-central part of the county in areas from 20 to 
200 acres in size. 

Typical profile on a slope of about 1 percent (0.6 mile 
west and 0.1 mile north of the southeast corner of section 
369, 2 miles northwest of Plains, Tex., on U.S. Highway 
No. 380) : 

A1-O to 9 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
sub angular blocky structure; slightly hard when dry, 
friable when moist, and sticky when wet; many fine 
and common very fine roots, tubes, and pores and few 

medium roots, tubes, and pores; weakly calcareous; 
clear boundary. 

AC-9 to 16 inches, pale-brown (10YR 6/3) clay loam, brown 
(10YR 5/3) when moist; weak, subangular blocky 
structure; slightly hard when dry, friable when moist, 
and sticky when wet; common very fine and fine roots, 
tubes, and pores and few medium roots, tubes, and 
pores; strongly calcareous; abrupt boundary. 

D-16 inches +, indurated caliche. 

Range in characteristics.-The depth to hard caliche 
ranp:es from 14: to 20 inches. 

Man.8ker series.-This series consists of shallow, grayish
brown, moderately permeable soils. These soils are in the 
Calcisol great soil group. They were developed in 
strongly calcareous, fine to moderately coarse textured, 
unconsolidated sediment. These smooth and nearly level 
to gently sloping soils have slopes of 0 to 3 percent. 

The A horizon ranges from loam to fine sandy loam in 
texture and from 6 to 12 inches in thickness. The Cca 
horizon is generally at a depth of 16 to 20 inches. 

The Mansker are shallower and lighter colored than the 
Portales soils. They were developed on unconsolidated 
parent material, but Lea soils were developed over hard 
rock. 

The Mansker soils are of moderate extent and occur 
t?roughout the.northern half of the county. They are cul
tIvated along WIth the deeper Portales soils. 

Typical profile of Mansker fine sandy loam on a slope 
of about 1 percent (0.5 mile east of the northwest corner 
of section 427 on the town section of Plains, Tex., 0.5 
mile north of the courthouse) : 

A1-0 to 9 inches, brown (10YR 5/3) fine sandy loam, dark 
brown (10YR 3/3) when moist; structureless; soft 
when dry, very friable when moist, and slightly sticky 
when wet; few very fine roots; strongly calcareous; 
clear boundary. 

AC-9 to 17 inches, pale-brown (10YR 6/3) clay loam brown 
(10YR 5/3) when moist; compound weak, p;ismatic 
and weak, subangular blocky structure; slightly hard 
when dry, friable when moist, and sticky when wet; 
few fine roots, tubes, and pores; many worm casts and 
burrows; common very fine fragments of calcium car
bonate; strongly calcareous; clear ,boundary. 

Cca-17 to 26 inches, very pale brown (10YR 7/3) clay loam, 
pale brown (lOYR 6/3) when moist; slightly hard 
when dry, friable when moist, and sticky when wet; 
common fine and medium concretions of calcium 
carbonate; very strongly calcareous; clear boundary. 

C-26 to 36 inches +, Yery pale brown (10YR 7/3) clay loam, 
pale brown (lOYR 6/3) when moist; consistence as 
in Cca horizon; yery strongly calcareous. 

Range in characteri8tics.-The color of the A horizon 
ranges from grayish brown to dark brown, hue 10YR, 
ntlue 4: to 5, and chroma 2 to 3. 

The color of the AC horizon ranges from pale brown to 
gray, hue 10YR, value 5 to 7, and chroma 2 to 3. 
. The depth to the Cca horizon ranges from 16 to 20 
Inches. The color ranges from very pale brown to white 
hue 10YR, yalue 6 to 8, and chroma 1 to 3. ' 

'J!le color o~ the C horizon ranges from pale brown to 
whIte, hue 101 R, ,'alue 6 to 8, and chroma 1 to 3. 

POl'tales se1'ies.-In this .series are cal.careous, grayish
brown, perme.able loamy SOlIs. These SOlIs are in the Cal
CIsol great SOlI grou~. They were dHeloped in strongly 
calcareous old allUVIUm (old lakebed deposits). They 
ha ve smooth. slopes that range from 0 to 3 percent. 

The A l~orlzon ranges from 8 t~ 16 inches in thickness, 
from graYIsh brown to dark graYIsh brown in color and 
from loam to fine sandy loam in texture. ' 
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The AC horizon is brown to light brownish-gray sandy 
clay loam, 8 to 16 inches thick. 

The Cca horizon is 24: to 36 inches below the surface. 
It ranges from 6 to 12 inches in thickness and from pale 
brown to white in color. It is very strongly calcareous 
and has a clay loam texture. 

The C horizon occurs at a depth of 30 to 4:0 inches and 
is a light brownish-gray to white clay loam. 

These soils are associated with the )Iansker, Zita, 
~\.marillo, and Arch soils. They are deeper and darker 
colored than the Mansker soils. They are lighter colored 
than the Zit a soils, which are noncalcareous to a depth 
of 10 to 20 inches. The Portales soils are normally shal
lower and not so red as the Amarillo soils, which are non
calcareous to a depth of 24 inches or more. They are 
deeper and darker colored than the Arch soils and contain 
lpss lillie in the surface soil. 

The Portales soils are fairly extensiw; the largest areas 
are in the west-central part of the county. . 

Typical profile of Portales fine sandy loam on a slope 
of about 1 percent (0.:3 mile south of the northwest corner 
of section 20, block K, 12 miles east of Plains, Tex., on 
U.S. Highway No. :380, then north 6 miles on Farm Road 
No. 1780) : 

Ap-O to 13 inches, «ark grayiHh-brown (10YR 4/2) fine sandy 
loam, ver~' «ark l;rayiHh brown (lOYR 3/2) when 
moist; struetureless; soft when dry, ver~' ft'iable when 
moist, and slightly sticky when wet: common fine 
roots, tubes, and pores and few medium roots, tubes: 
und pores; few insect casts and burrows' weaklv 
eaJcareouH; abrupt boundary. ,. 

AC-13 to 2rl inch~:;;, light brownish-gray (lOYR 6/2) clay 
loam, g-raYIH!t brown (lOYR 5/2) wlH'1l moist; weak, 
:;;ubangular blocky structure: slightly hard when dry, 
firm when moist. and stkky when wet; eommon fine 
root:;;; common filiI' inseet easts and burrowH ; strongly 
caIeareous; clear boundan'. . 

Cca-2rl to 36 inche:;;, white (lOYR R/2) da~' loam, light gray 
(10YR 7/2) when moist; slightly hard when dry fi~ 
when moist, and sti('ky when wet: soft, segregated 
poekets and few fine eoncrptions of caldum earbonate . 
very strongl~' ea\('areous; gradual boundary. ' 

C-36 to 50 inches +, light brownish-gray (2.5y'6/2) clay 
loam, grayish brown (2.5Y ;;/2) whpn moist; hard 
when dry, firm when moist, and ,"pry "tiekv when wet' 
strongly eal('areous. ., 

R((n~e in c~a]'ac;t('J'isti('.',.-The ~\ horizon ranges from 
8 to 16 IIlches III tlllc.kness. TIl(' color rangps from grayish 
brown to dark graYlsh brown, hue 10YR, value -! to 5, and 
chroma 2 to 3. The A hor.izon ranges from weakly to 
strong,1y calcareous. TI.le thlc~er and strongly calcareous 
~\ horIzons al'p usually 111 cultn'ated areas that IUlYe been 
plowed 14: to 18 inehes deep. 

The . . \C hOl'izoll rnI~!!eS in color from brown to light 
br?~YlllSh gray, hue 1O~ R, ,ral~le 5 to 6, and chroma :2 to:3. 
. I he dept h to the (ea horIzon ranges from :!-! to 36 
IIlc12es. Tl~e .,..co10r !'anges from pale brown to white, hue 
101 R to ~.;) 1, \":11ue 6 to 8, and chroma 2 to 3. 

Th\ (' horizoll ~rallges ill_ eolor fl"Om light brownish gra v 
to whIte, hue.101 R to 2.5~ , yalue 6 to 8, and chroma 1 to ;i. 

Pottl'l' "'1'/'Il's.-T1~e s0115 of this series are calcareous 
pale-brown to gl'aYIsh-bro'~'n Lithosols. They are very 
sha.lIow 0\'1'1'. ('('men ted cahche. The parent material is 
r.nlwhe or a mlxtul'P of earth and ealiche that contains more 
than 50 percent of calcium carbonatp. 
~hese soil~ o('("u I' as narrow bands on the steep slopes of 

lll.H'lent. ~ralIls. They are llsua]]y associated with the 
hlghe-r lymg ~\rn\lla. }Ianskpr. and .\marillo soils. 

The Potter soils are ~ore calcareous and lighter colored 
and are over softe~ calIche than the Kimbrough. They 
are sh~llower and lIghter colored than the Mansker soils. 

TypIca 1 profil.e on a slope of about 12 percent (0.8 mile 
north and 0.5 mIle east of southwest corner of section 425 
2.5 miles northwest of Plains, Tex.) : ' 

..1-0 to 6 inches, grayish-brown (10YR 5/2) loam dark 
grayish brown (10YR 4/2) when moist; structu~eless' 
slightly sticky when wet, very friable when moist, and 
soft when dry ; m~ny rocks on the surface; many hard 
fragments of calclUm carbonate; weakly calcareous; 
abrupt boundary. 

D-6 inches +, soft caliche. 

Ramdall 8erie8.-This series consists of poorly drained 
gray to dark-gray clayey soils that occupy the floors of en~ 
closed depressions or intermittent lakes. These lakes were 
probably formed by water t~lat disso~ved the ,underlying 
bedrock. The parent matel'lal contams allUVIal silt and 
clay washed from surrounding, higher lying soils. These 
soils are in the Grumusol great soil group. 

The A horizon is gray to verv dark gray clay, 10 to 30 
inches thick. The subsoil is dark-gray, slowly permeable 
tough plastic clay. ' 

In this county the typical Randall soil occupies the floors 
of a chain of six intermittent lakes that formed in a relict 
drain. The Randall soils have a slight gilgai relief, 6 to 
8 inches deep and 2 to :3 feet across. After seasons of 
heavy rainfall, they may remain under water for short 
periods. 

Areas of Randall soil are minor in extent, circular in 
shape, and rarely more than -! acres in size. 

Typical profile (0.5 mile west and 100 feet south of the 
northeast corner of section 391, 1 mile northwest of Plains, 
Tex.) : 

..\.-0 to 10 inches, dark-gray (lOYR 4/1) clay, very dark gray 
(lOYR 3/1) when moist; moderate, fine, blocky struc
ture; yery hard wben dry, very firm when moist, and 
very stieky and plastic when wet; common medium 
roots and many fine roots; thin, patchy clay films on 
faees of the iarge peds; some :;;and particles on the 
faces of old cracks; noncalcareous; gradual boundary. 

AC-10 to 34 inehes, dark-gray (lOYR 4/1) clay, very dark 
gray (10YR 3/1) when moist; moderate, medium, 
bloeky structure; very hard when dry, very firm when 
moiHt. and ,"pry :;;ticky and plastic when wet; well
defined horizontal eleavage at ]1:1- to 1/2-inch intervals; 
the clay films are more distinct on the horizon 
hrealmges: many vpry fine roots follow these hori
zontal planes; few medium roots and common finp 
rootH : most roots follow the ped faees; sand particles 
as in AC horizon; few fine tubes; noncalC'arPOus; 
gradual houndary. 

C-34 to 76 inehes +, grayish-hrown (10YR 5/2) light clay, 
dark grayish hrown (10YR 4/2) when moist; finn 
w~en moi:;;t and Hticky and plastic when wet; very 
slIghtly calcareous. 

Range in characteri8tic8.-The A horizon ranges from 
10 to 30 inches in thickness. The color ranges from gray 
to yery dark gray, hue 10YR, yalne 3 to 5, and chroma of 1. 

The. subsoil is dark gray to ve.ry dark gray clay, hue 
10YR, yalue 3 to 4:, and chroma 1. 

The parent material is a slightly calcareous to calcare
ous clay. Its color ranges from grayish brown to light 
brownish gray, hue 10YR, value:J to 6, and chroma 1. 

Springer serip8.-This series consists of moderately 
sandy Reddish Brown soils developed in eolian sandv 
sediments. • 
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The A horizon is reddish-brown loamy fine sand. The 
B horizon is red to yellowish-red, noncalcareous loam to 
fine sandy loam. Indurated caliche occurs at a depth of 
16 to 36 inches. 

The Springer soils have a less clayey subsoil than the 
Brownfield or Amarillo soils. 

Typical profile of Springer loamy fine sand on a slope 
of about 1 percent (0.2 mile north and 100 feet east of the 
southwest corner of section 218, 6 miles northwest of 
Plains on U.S. Highway No. 380, then 4 miles north on a 
dirt road) : 

AI-0 to 14 inches, reddiSh-brown (5YR 5/4) loamy fine sand, 
reddish brown (5YR 4/4) when moist; structureless; 
loose when dry, nearly loose when moist, and non
sticky when wet; common fine roots, tubes, and 
pores; slight organic stains in upper 2 inches; non
calcareous; clear boundary. 

B21-14 to 24 inches, yellowish-red (5YR 5/8) fine sandy 
loam, yellowish red (5YR 4/8) when mOist; COUl
pound moderate, coarse, prismatic and weak, sub
angular blocky structure; slightly hard when dry, 
very friable when moist, and nonsticky when wet; 
few fine roots, tubes, and pores; slight clay films on 
prism faces; few fine insect casts and burrows; non
calcareous; gradual boundary. 

B22-24 to 32 inches, yellowish-red (5YR 5/6) fine sandy 
loam, yellowish red (5YR 4/6) when moist; massive 
to weak, subangular blocky structure; consistence as 
in B21 horizon; very few, very fine roots; noncalcare
ous. 

D-32 inches +, hard caliche; made up of plates 2 to 6 inches 
long and 1 to 2 inches thick. 

Range in characteristics.-The A horizon ranges from 
8 to 16 inches in thickness. It ranges in color from red
dish brown to brown, hue 5YR to 7.5YR, value 4 to 6, 
and chroma 4 to 6. 

The B horizon ranges from 8 to 26 inches in thickness. 
It ranges in color from red to yellowish red, hue 2.5YR to 
5YR, value 4 to 5, and chroma 4 to 6. 

The D horizon occurs at a deI?th of 16 to 36 inches. 
Spur series.-This series conSIsts of grayish-brown, 

calcareous, moderately permeable Alluvial soils that have 
a calcareous, permeable subsoil. These soils occupy the 
floors of the ancient drainage channels of the headwaters 
of the Colorado River. 

The A horizon ranges from strongly calcareous clay 
loam to fine sandy loam, 12 to 20 inches thick. The. AC 
horizon is clay loam, 40 to 60 inches thick. The C horizon 
ranges from very strongly calcareous clay loam to sandy 
clay loam. 

The principal associated soils at higher elevations are 
the Potter, which are Lithosols that occupy the steep 
slopes on the edge of the draws, and the Mansker, which 
are Calcisols that are higher in elevation and are shallower 
than the. Spur soils. 

The Spur soils are limited in extent. They occur only 
on the floors of the ancient drains that cross the district 
from the northwest to the southeast. The texture of the 
surface layer is sandier with distance to the southeast. 

Typical profile on a slope of about 1 percent (0.4 mile 
south and 0.2 mile west of the northeast corner of section 
426 on U.S. Highway No. 380, 0.5 mile northwest of 
Plains, Tex.) : 

AI-O to 16 inches, very dark grayish-brown (10YR 3/2) clay 
loam, very dark brown (10YR 2/2) when moist; weak, 
subangular blocky structure; hard when dry, friable 
when moist, and very sticky when wet; many fine and 
common medium roots, tubes, and pores; common 

medium insect casts and burrows; strongly calcare
ous; gradual boundary. 

AC--Hi to 63 inches. light brownish gray (lOYR 6/2), hea \T 
clay loam, grayish brown (lOYR 5/2) when moist; 
weak, subangular blocky structure; hard when dry, 
friable when moist, and very sticky when wet; com
mon very fine roots, tubes, and pores and few medium 
roots, tubes, and pores; common fine to medium insect 
casts and burrows; strongly calcareous; clear 
boundary. 

0-63 to 78 inches, white (lOYR 8/2) sandy clay loam, light 
gray (10YR 7/2) when moist; hard when dry, friable 
when moist, and sticky when wet; very strongly 
calcareous. 

Range in characteristics.-The thickness of the A hori
zon ranges from 12 to 25 inches. The color ranges from 
brown to very dark grayish brown, hue 10YR, value 3 
to 5, and chroma 2 to 4. 

The thickness of the AC horizon ranges from 20 to 50 
inches or more. The color ranges from light brown to 
brown, hue 7.5YR to lOYR, value 4 to 6, and chroma 2 
to 4. 

The depth to the C horizon ranges from 24 to 64 inches 
or more. The color ranges from white to grayish brown, 
hue 10YR, value 5 to 8, and chroma 2 to 3. 

Stegall 8erie8.-This series consists of brown, non
calcareous, slowly permeable soils. These soils are in the 
Chestnut great soil group. They are shallow to moderately 
deep and are underlain by hard caliche. They are level 
and smooth and occupy the swales between larger areas of 
Kimbroug-h soils. They form drainageways for the very 
shallow Kimbrough soils. 

The A horizon is noncalcareous loam. The subsoil is 
sandy clay loam to heavy clay loam. The structure ranges 
from moderate to medium, subangular blocky to moderate, 
fine, irregular blocky. 

The Stegall soils are less permeable and are less red 
than the Arvana and are deeper than the Kimbrough, 
which are very shallow Lithosols. 

Typical profile (0.15 mile south and 0.1 mile east of the 
southwest corner of section 391, 1.5 miles northwest of 
Plains, Tex., and north of U.S. Highway No. 380) : 

AI-0 to 6 inches, brown (10YR 4/3) loam, dark brown (10YR 
3/3) when moist; moderate, fine, subangular blocky 
structure; slightly hard when dry, friable when moist, 
and sticky when wet; common fine roots and few me
dium roots; few very fine tubes and pores; few me
dium insect burrows; noncalcareous; clear boundary. 

B2-6 to 18 inches, dark grayish-brown (10YR 4/2), heavy 
clay loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, medium, blocky structure that breaks 
~nto moderate, fine, subangular blocky structure; very 
hard when dry, firm when moist, and very sticky 
and slightly plastic when wet; many very fine roots 
on faces of the peds; few fine roots throughout; faint 
clay skins; common very fine tubes and pores; non
calcareous. 

D-18 inches +, indurated caliche; fragments are 6 to 8 
inches across and are irregular in shape. 

Range in characteristics.-The entire profile ranges in 
color from brown to dark grayish brown, hue 7.5YR to 
10YR, value 4 to 5, and chroma 2 to 3. The depth to 
hard caliche ranges from 12 to 36 inches. 

Tivoli series.-The soils of the Tivoli series are Regosols. 
They consist of deep, light-colored loose sand. Most of 
the fine sediments have been sorted out and blown away, 
so that the soils now consist of deep, fine dune sand. The 
siliceous sandy material resists breakdown into finer ma
terials and, as a result, it has practically no profile de-
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yelopment. Because the decaying plant~ furnish a l~eH 
small amount of organic ma~ter, there IS only a s Igl 
darkening of the upper 8 to 10 mch~s. '1 ' 

The Tivoli soils form the sandhIlls-a belt, 4: to 6 mI.es 
wide along the northern edge of the county. They consIst 
mostly of dunes that have short, choppy slopes as steep 
as :W percent. . . ' _ . 

In this county those SOlIs are assocIated WIth t]le 10,,,.e1 
lying, interdune areas of less hu.mm.ocky Brownfield SOlIs 
and are mapped as Brownfield-TIvolI fine sands. 

Typical profile (0.15 mile south of northeast corner 
of section 35) : 

A1-0 to 6 inches, light brownish-gray (10Y.R 6/2) fine ,;ulld: 
grayish brown (lOYR 5/2) when mOIs~; ,;tructurel~ss : 
loose when moist and dry and non stIcky when" et , 
few medium and large roots; noncalcareous; gradual 
boundary. . 

01-6 to 40 inches, very pale brown (lOYR 7/4) ~ne sand. lIght 
yellowish brown (10YR 6/4) when mOIst; structure
iess: consistence the same as in Al horizon; ,-ery few 
large roots; noncalcareous; diffuse bound~l'Y. _ 

02-40 to 96 inches, pink (7.5YR 7/4) fine sand, lIght ,brown 
(7,5YR 6/4) when moist; structureless; conSIstence 
the same as in A1 horizon; noncalcareous; clear 
boundary. T 

D-96 to 106 inches +, light yellowish-brown (10Y~ 614 ), 
light sandy day loam, yellowish br?wn (lOY R ;J~4) 
when moist; hard when dry, very frIable when mOIst, 
and slightly sticky when wet; noncakareous. 

Range ill efta J'(ld('f'isti(·.'S.-The ~\1 h?rizon ranges f.rom 
6 to 10 inehes in thickness. It ran~es III color from lIght 
brownish gray to brown, hue IOYR, nlue 5 to 6, and 
(·hroma 2 to 3. . 

The underlying sandy material ranges from pmk to 
yellow, hue 7.5 YR and lOYR, nlue 7, an~ chroma 4: to 6. 

These soils are in many places underlam at a depth of 
60 to IOn inches by noncaleareous to very strongly cal
careous fine sandy loam to sandy clay loam. ~ome ba~1(ls 
of reddish-yellow fine sandy loam, one-half lllch tluck, 
occur at a depth below 48 inches. 

Z/ta 8erie8.-The Zit a series eonsists of brown to dark 
g-rayisl~-browll, moderately deep, moderately pel'l~leable 
soils WIth smooth and nearly level slopes. These SOlIs are 
in the Chestnut great soil group. 

The ~\ horizon is loam to fine sandy loam, 8 to 20 inches 
t.hick. The AC horizon is grayish-brown, calcareous sandy 
loam 8 to 16 inehes thick. The Cca horizon is sandy clay 
loam'to clay loam and is very strongly calcareous. 

The parent material occurs at a depth of 26 to 36 inches. 
It ranges from strongly calcareous sandy clay loam to 
clay loam. 

The Zit a soils han' a calcareous subsoil, are less red, 
and ha\-e a shallower Cca horizon than the Amarillo soils. 
The Portales soils are calcareous in the surface layer but. 
the Zita soils are not. 

The Zita soils are minor in extent; they occur in areas 
of :20 to -1-0 aeres throughout the county. These soils are 
cultivated with the surrounding- Amarillo and Portales 
soils. 

Typical profile (0.4 m~le south of the northeast cornel' 
of ~edion 60;), about 6 mIles southwest of Plains, Tex., on 
Farm Hoad Xo. 1(22): 

A 1 p--O to 11' inelles. dark-hrown (10YR 4/3) fiup sandy loam. 
\'ery dark brown (10YR 3/3) when moist; ,;tructurp
)pss; soft when dry. very friab)p when moi,;t. and 
slightly sti('ky whell wet: Illany fine roots, tuhps. ancI 
lI()res; COllInHIIl inseet and w()rm ('ast,; and burrows; 
1I011cal<'nreous; abrupt boundary. 

AO-18 to 33 inches, grayish-brown (lOYR 5/2) sandy clay 
loam, dark grayish brown (lOYR 4/2) when moist; 
eompound moderate, coarse, prismatic and weak, sub
angular blocky structure; slightly hard when dry, 
friable when moist, and sticky when wet; many insect 
and worm casts and burrows; common fine roots, 
tubes, and pores; strongly calcareous; clear boundary. 

('('a-33 to 40 inches, white (lOYR 8/2) sandy clay loam, light 
gray (lOYR 7/2) when moist; common fine concre
tions of calcium carbonate; very strongly calcareous. 

C-40 to 60 inches -1-, very pale brown (lOYR 7/3) clay loam, 
very pale brown (10YR 6/3) when moist; few very 
fine concretions of calcium carbonate; strongly cal
careous. 

Range in cftaracteristic8.-The A horizon ranges from 
8 to 20 inches in thickness and from loam to fine sandy 
loam in texture. The color ranges from grayish brown to 
dark brown, hue 10YR, value 3 to ~, and chroma 2 to 3. 
The higher values are for A horIzons that have been 
plowed and have been mixed with some of the soil in the 
horizon below. . " 

The AC horizon ranges from 8 to 16 mches.m thIckness 
and from dark grayish brown to pale brown m color, hue 
10YR value 4 to 6, and chroma 2 to 3. 
Th~ depth of the Cca hor~zon from t~e sur~ace ranges 

from 24 to 38 inches. The thIckness of thIS hOrIzon ranges 
from 8 to 16 inches. The color ranges from white to pale 
brown hue lOYR value 6 to 7, and chroma 2 to 3. In 
places'hues of ~.5YR. occur i~ low flood plains where the 
Zita and Amanllo SOlIs are mIxed. Here the color ranges 
from pinkish gray to pink, hue 7.5YR, value 7 to 8, and 
chroma 2 to 4. . 

The C horizon at a depth of 32 to 60 inches ranges 111 
color from pinkish white to very pale brown, hue 7.5YR 
to 10YR, value 7 to 8, and ~hro~a 2 to 4. . 

In places indurated calIche IS 32 to 60 wehes below the 
surface. 

General Nature of the County 
Some of the o-eneral characteristics of the county are 

discussed in this~se('tion. These include agriculture, wild
life, geology, and climate. 

Agricul ture 
Before 1874 the Comanche Indians lived in the area now 

known as Yoakum County. Thousands of buffalo ranged 
the vast, treeless plains. Quail and antelope were also 
plentiful. 

Yoakum County was created from Bexar Territory in 
1876. It was attached first to Martin County and then to 
Terry County for judicial purposes. The county was or
ganized in 1907 and was named for Henderson Yoakum, 
a pioneer author, jurist, and soldier in the Mexican War. 
"When the county was surveyed, it was divided mostly 
into sections, or square miles. Only a few irregular areas 
were surveyed. Most of the county was surveyed in the 
,J olm D. Gibson Survey (6). 

Settlers were first attracted t{) the county by the abun
dance of native grasses suitable for g-razing. Theyestab
lished ranches near the sources of water. Before wells 
were dug and \"indmills constructed, the use of range
land was eontrol1ed by those having water rights to the 
few, natural springs. In the early days stock farming and 
ranching were the main occupations. 
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Latpl' fal'lllpl'S ,wl'e attl'aetpd II\' tllP fertile soil. Good 
yil'Ids of ('otton, grain sOl'ghum, and other nops enconr
;lgpd farIlling: in yt':tl'S when rainfall \nlS faYOl'ahlp. The 
dneIopment of il'l'igation wells in tIll' mid l~)-ti)'~ fUl'thl'l' 
in(,reased (TOP }ll'od\ld ion. 

~ince a/Hlllt l!):/I) irrigated farllling: lIas JWI'OIIIP impor
tant, and many ",ell~ ha\'e been dllg and pl'odl\('!in~ fal'llls 
ha\'e lIePIt developed. ~\('('ol'<lillg to the l!);/-+ Federal 
('PI1SI\"'. tilE'l'e ,,,ere only .,1,U.ll acres under il'l'ig:at ion in the 
('Ollllty in 19.,19, and about G() irrigatioIL ",elk ~\t the tillll' 
of tIll: survpy, there WE're a bout -!:/() irrigation WP I k 

Enough Ul}(lergTolllld \\;\tpl' for 1\";P of livp,.;tl)('k and for 
hOll It' n,.;p can bp obtained in most of the (,Ollll t \" 

Farming in Yoakum ('onllty cOllsi,.;h nUlill(\' of gl'O\\'
ino' ('otton and rrrain ";Ol'gllUlll fot' lllarkE't alld !Ira,.;,.; fo)' 

b u' , 

pa",tul'p, ~\('('ording to till' Federal ePIl";\l";. in 1!),-/~) then' 
were :!i';-) fanlls ill tllp coullty, totalillg -!f),\I):!:! ;}(,],ps, Of 
this total, :):!.i'16 anp", \\'Pl'P irrigatpd, 'I'll!:' al'l'pagl' of ir
rigated cropland har\'e,.;tl'd "'as :n.-!,'->:!. and that of other 
irr:igated land was 1.:!:\-!, Of the :\:!.i'lfi ant's undE'r ir
rigation, :21;,c11:! acl'('''; "ere irrigated by spl'inklpl's, ('rop
land ha I'n,'",tp( 1 totaled 1 -!'\:!-!-! anps, Land in past nre 
totaled :!~)s.l)!Hi :U'l'PS, of 'which 1.S:!S a(']'P." wel'p illlproyec1 
past III'P. Thp land in cotton tota lpd :\:\,11~) anps; al)(l that 
ill sOl'ghum for all plll'poses totalNl W,-).i'lll a(']'p,.;. 

In 10;')9 tlwl'P were s.sol cattle and cah'ps (1+1 of whi('h 
\wre dairy cows) ; ~),l:\j ('hi('kplls • .,1 months old or o\'er: 
and L)~-! hogs and pigs, 

The nl',.;t ]>]'odll!'t i \(' oil well was (h·illed in l~):H;. The 
original \\'('lls 11a "P remainp(l pro(llll'ti\'e, anel new well", 
are bei ng' adcled. . \ t t lIE' time of the slllTey . there '\'el'e 
approximately l.:!IH) oil wells in the ('ounty that prodll('pd 
about -!o.non ba]'n']." pel' day, 

Wildlife 
Bobwhite, blue quail. alld l1Ioul'llin!.!' dons arp the prin

('ipal game birds in Yoakulll COllllty. Thpre Hre a fpw 
prairie (~hicken"'. "'hich are protE'ctE'd by a ypal'-round 
elospd ,.;eaSOIl, ('I'()\\'s. saJl(lhill ('I'alll'"" and curlews arp 
also found in the counh', There are man,' YHrietip", of 
migratory bink '. . 

Antelopps are HOW allll<h\ extmct and are protected by 
a (,lo,.;p(l ",p:tson, Thl'" al'p still seen o('casiollally in tIl(> 
110rthern ",andhills of the ('Ollllty in the Browilfiefd-Ti,'oli 
a",soe i ation. 

Tl1l:' coulIh' has lal'!.!l' lHllllhp],,,; of cottontail rabbit,.; and 
jackrabbits, ' ~()lllptillw" control practi('Ps are nepdp(l to 
I)re~Tent t hpsp rodents from pxcpssi "ply (lnmaging Sll ta 11 
gra illS . 

. \ fpw slllall prairie-dog towns remain in remotp area", 
of .\mHl'illo fine s:u)(1v loam 0]' Portalp,.; fille sand\' loam. 
'I'llps\' hard\' littll' rodents han' ";1\1'\'i\'e(l the attE'I'llpts of 
farmers and ranchers to era(lieatp thpm. Tlwir bul'l'()\\'", 
are hazanlolls to liypstock. 

~\l1otlwl' I'o(lent in tllP county i", the COl1l11lOn ground 
sqllirrel. It i", inc1'pasing in Huml)!:'r and may eYPlltually 
hp('oll\(' a ppst, Then' are many fiel(l mice and abo a few 
skUll ks and p01'cupilles. 

. \11 of tlw sllakes in t1w county art' hat'llllp,.;", ex\'('pt. the 
sallil rattlp),:-;, Tlwsl' an' mostly in pastlln's or rangeland. 

~\ 11 spe('ips of wildl if I' Sli tfPI' from lack of food alld cm'E'1' 
<luring crit i('a 1 }>E'riods in ,,,intpr nIHI early in spring. ~\1-
though gl'pat qllantitips of fp('d al'p raised ill Yoakum 

('Olillty litt Ie relllain~ on the lan(l ill winter, Early pre»
aratioil'of the soil not only in('!'ea",p~ the hazard of ,,,ind 
('I'Osioll but al",o destro\':-; (,~s(,Jlt ial food alld ('on'I'. '1'1111:'''' 
game i:-; sllbjpd to ~ta'l'Yation in sp\,PI'P wpathp!" ~IaIlY 
:1('reS of ow'p-t i11ed l,ul(l, hO\\'e\'er. Ita \,p /Jppn piantl'd per
llIanentl\' to tall fOl'Hge. Tltp:-;!:' areas J)l'oyidp fppd and 
('o\'er fo'l' wilcllifp. Both quail and (lo\'PS haw ilK'l'pased 
i It III 11 11 hp], in reeent \'l'a I'S. Illain h' hpca I ic-l' of lal'g'p a 1110 llll t c-
of rainfall. ' . 

Geology 
The 01lf:..t andill <I' UPO 1<)O'ic l'\'PIl tin t Itp h i~t ory of Y oakullI 

~ r to'-- ... 

('Ollllt" \\'a", the deposition of tIJp ()g'a ]Jah format 10)) , 

This format ion i:-; the lIlain c-OIlI'('P of inigat ion watpl' ill 
tIIP ('Olllll y, It \\'a:-; fO!'llIPc1 fl'om materials dE'posited 
1I10l'e th:lIl a lIlillion -"pal'S :I!-!'O. dllrillg' tllp early Plio(,~lle 
epo('h. To undp]'st and how th~s Ul1dp]'groull~l f~rlllatlOn, 
(le"eloppd, it is ne('pssary to renew the gp{)log'j(' lll"t my of 
tltp area. 

,About 180 million yea]'." ag'o (shortly before the uplift 
of tlIP Appa1a('hian .\lountains), a shallow spa cowrecl the 
area that i,.; no\\' \"e"tp],11 Tpxas, ~larine sP(liments that 
'\'ere <lppositp(l during' thi:-; IJPrio(l formed the Perl1l~an 
Hpd Beds. ,Yhile the ,Appalachian '\fountaill'" were bemg 
formecl, tllP High Plaills )'():-;e abo\'(' the IHel of th!' spa, 
~t realllS that flowed oyer the pxposP(l Permian rocks 
el'oded nne-tpxtul'E'd lIJaterials and redeposited them along 
the fio()(l pIa illS, Tlwse materials formed the Triassic Red 
Bpcls. or tIlt' impPITious stratum that underlies the ()gal
lab fO],]llation, 

Duril1!! tllP ('rehlCPOU:-; period. a :-;hallow arm of the :-;PH 

again partly eoyered the High Plains, ~and, clay, and 
1 illlestOlw were clepositp(l oyer llIost of the area, 

The formation of the Hol'i~\' .\[ountains wa,., the next 
",ignifieant development. ~\\'ift :-;treams from the mOllll

taills cut valleys and (';Il1YOIlS through the Cretacpous l'oek 
f(lrllled from tIll' dpposits of tlIP C]'l'ta('poll:-; period and. 
into the underlying Triassic Hed Bl'(/";' .\[ost of the Cre
taC'eolls material that had been deposited all the High 
Plains ,\'as washed away, The (']'E,t :H'POIl", formation does 
not COIIIP to the surface allywhere in Yoakum COllllty. 

,Yhen tll£' Uo('k\' ~f()I\Il'taills rpached their llIaXi;nUIll 
hpight, tllpy began to erode, Coar",p. gra\'plly material was 
cnl'l'iP(l great distances by the "",ift:-;t 1'(':tIIIS .. \s the moun
tains \\'l'r(' e),oded, the st reallls beeal1lP lpss ,,\\'ift alld b'g'an 
to clpposit gravel, sand. alHl silt Ilpar thl'ir SOllr('ps, 'flIPS!' 
<1pJ>osits formed a11uyial failS of .!.!T:lyelly, coarsp Illatl'l'ial 
along the foot slopes of the mountains. The finer ma
terials were transported alld sprpad farther to the east. 
The Og'allala formation (lp\'eloped from tlIPsP deposits of 
Ollt wash Illor(' than a millioll years ago. This outwash 
\\'a:-; c1epo"itl'd just before the hpg:inning of the ice aul'. 
The glaciprs did llOt move a:-; far "ollth as Tl'xas, but d~r
ing th(' iet' agl' a much Illoistl'r elimate ]lI'PYailecl in this 
arpa. RecalN' of an inl'I'P;tsP in precipitation. streams 
fOl'llled and ftO\"e(l alTO"S tlIP ()g'allala formation. The 
dnl\\'s (Tossillg' Yoakulll COUllty are proLably the remains 
of tlws(' st rea illS . 

'I'hp SOIlITP of t I H' underground \\'a t er in Yoakum 
COllnty is the saturated beds of "alld and grnxel in the 
lower part of thE' Ogallala fOJ'mation and not an under
g']'olllHl riypr or lake, The Triassic Red Bpds undprneath 
tIll' Ogallala formatioll arp fairly illlpeniolls, so it is not 
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likely that water could be obtained from any of the lower 
strata. During the development of the Ogallala forma
tion in a period of nearly a million years, water from the 
Rocky Mountains was stored in its water-bea~ing s~ratum. 
The Pecos River on the west and the CanadIan RIver on 
the north cut off the Ogallala formation from the m.oun-
tains and blocked its source of water. At present ram or 
snow that falls on the High Plains probably is the only 
source of water to replenish the underground supply. 

The Ogallala formation of water-bearing sand is be
tween 100 and 300 feet thick. Saturated sand is generally 
thin in the northeastern one-fourth of the county. The 
average depth to water in Yoakum County is 150 feet. 

The water tables slopes gently to the southeast, and the 
water moves very slowly. The natural rate of flow is 
probably not more than 1 or 2 feet a day. Before wells 
were drilled for irrigation, the water was discharged 
mainly by springs alollg the caprock at about the same 
rate it was replenished. At present water is being pumped 
for irrigation faster than it is being restored. 

The amount of water available varies considerably in 
places because of variations in the thickness of the water
producing stratum and the depth to the Red Beds. Ap
parently, the Red Beds are undulating, and in places they 
rise nearly to the static water table, or above it. Certain 
areas of Yoakum County have no irrigation water, prob
ably for this reason. 

The materials from which the soils of the county de
veloped were deposited during the Pliocene epoch and 
were then reworked in the PleIstocene epoch. The wind 
did most of this reworking during the Illinoian age. This 
age was fairly dry, and the wind shifted and sorted the 
surface materials. During this age, Yoakum County was 
probably a prairie with a scant supply of water. . 

As the glaciers moved southward into the United States, 
t~e climate of Texas became much wetter. During this 
t~me, Yoakum County probably consisted of humid prai
rIes and wooded areas along streams. 'Vhen the glaciers 
receded, the climate became more arid, and the soils and 
vegetation developed as they now are. 

Climate • 
'yoakum ~ounty has !h~ warm-temperate, continental 

clImate that IS characterIstIC of the southern High Plains 
o! 'rex~s. B~cause.of the c0!ll.bination of low annual pre
CIpItatIOn, Ingh w~n~ veloc~tIes, high summer tempera
tures, and low hmmdlty, agrIculture has many risks. The 
?limate is characterized by rapid changes and extremes 
111 both the temperature and amount of rainfall. Hot sum
mer days are followed by cool nights. 'Yinter tempera
tures are generally moderate, but there are frequent sud-
den cold spells. ' 

~Iore th~n 80 percent of the aYerage annual rainfall 
occurs durmg- the warmer ~alf ?f the year, ~fay through 
October. Then warm, mOIst aIr flows northward from 
the Gulf of ~Iexico.. It. is therefore difficult to grow 
enough coyer crops III wmter to control wind erosion. 
Crops that )eaw. enough stubble must be grown in the 
months of Illgh ramfall. 

Fig-ure 1~ sl~ow~ the annu.ul rainfall and the average 
monthly dIstrIbutIOn of ram fall for the period 1948 

• By RORF.RT B. ORTOX, Rtate climatologist, Weather Bureau US 
DE>partmt'llt of CommercE>. ' .. 

through 1960. The average annual precipitation based 
on this period, is 15.91 inches. Thunderstorms occ~r more 
frequently in the afternoon and evening and produce mod
erate to heavy rainfall in. short periods. 'rhese heavy 
thunderstorms cause exceSSIve runoff and rapId erosion of 
sloping, unprotected areas of cultivated land. 

Rains, caused most frequently by thunderstorms, pro
duce monthly and annual amounts of rainfall that are 
extremely variable. The monthly extremes ranged from 
zero to 10.69 inches. Annual extremes ranged from 7.86 
inches in 1927 to 26.59 inches in 1926. 

As shown in figure 19, the average monthly rainfall 
for May is 2.30 inches. This amount is ideal for planting 
cotton. Furthermore, the temperature is mild in May. 
If cotton is planted after the soil temperature has reached 
60° F. at sunrise for 10 consecutive days, the best stands 
are obtained. Usually this 10-day period starts some
where between May 5 and May 10. 

Much of the precipitation is not effective. The average 
rainfall is not effective in July and August, because most 
of it is in local thunderstorms .. In these months the humid
ity is low and the temperature and rate of evaporation are 
high. Rainfall is more effective in September and October 
when it is cooler. 
. Snow falls oc~asionally in the winter, but it is generally 

bght and remams on the ground only a short time. 
Temperatures, like rainfall, range widely. During the 

colder months of the year, November through March 
surges of cold air from the north are frequent. These cold 
fronts, called northers, are usually of rather short dura
tion .. The fast-moving cold fronts are followed by rapid 
warmmg. Consequently, frequent and pronounced 
c~anges in temperature occur from day to day and some
tImes from hour to hour. A drop of 30° in 2 hours is not 
unusual. 

. Suml1!er days. are warm, but low humidity and good 
CIrculatIOn of wmd lessen the effect of the heat on per
sonal comfort. Because of the high elevation (3500 feet 
l~t Plains) and dry air, summer nights are cool a~d com
fortable; low temperatures are in the 60's . 

.Becaus~ of. low-pressure centers that originate on the 
HIgh Pl~ms Just ~ast of t~e Rocky Mountains, the strong
est, contmuous wmds are m February March and April. 
Sustained wind velocities of 35 miles p~r hour for 24 hours 
are common. These winds often produce duststorms that 
severely damage unprotected, cultivated land. The winds 
are strongest during senre thunderstorms of late spring 
a~d early su.m~er, but they are of short duration. These 
wmdstorms mJure small crops, and i~ some years, farmers 
ha ve to replant them two or three tImes. In all seasons 
the prevailing wind is generally southerly; it varies 
between southeast and southwest. 
T~e humidity is relatively l<?w, compared to that in 

sectIOn~ of central and e~st Texas. The highest humidity 
occurs m the early mornmg hours and generally averages 
?etween 65 and 75 percent. The lowest humidity occurs 
m the warmest part of the afternoon and generally aver
ag-es betw~en 30 ~nd 40 percent. 
Da~agmg haIlstorms may OCcur any time from spring 

pl.antmg to fall harvest. These hailstones are associated 
~nth severe thunderstorms late in spring and early 
In summer . 
. Freeze data have been estimated for Plains, Tex., from 
Isopleths of late spring and early fall low temperatures 
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Figure 19,-Rainfall data, Plains, Tex., 1948 through 1960. 

(3). April 13 is the average date of the last freezing 
temperature in spring, and November 1 is the average 
date of the first freezing temperature in fall. ""- freezing 
temperature has 1 chance in 5 of occurring after April 25 
or before October 2~ and 1 chance in 20 of occurring 
after May 3 or before uctober 19. 

Freeze data haye also been estimated for Seminole, 
Gaines County, Tex., according to U.S. Weather Bureau 
records at this station. April 6 is the average date of 
the last freezing temperature in spring, and November 1 
is the average date of the first freezing temperature in 
fall. 

The growing season is short, as compared with that of 
central or south Texas but, on the average, is about 3 
weeks longer than in parts of the northern High Plains. 
The average frost-free period is about 200 days. This 
period covers the number of days between the last occur
rence of 32° F. in spring and the first occurrence of this 
temperature in fall. The average number of days between 
the last occurrence of 28° F. in spring and the first oc
currence of this temperature in fall is about 220 clays. 

Table 5 shows the temperature and precipitation for 
Seminole, Gaines County, Tex., based on records of the 
United States 'Veather Bureau Station. The :n'erage an-

nual precipitation at this station is 16.37 inches as com
pared to the 15.91 inches shown in figure 19 for Plains, 
Tex. 

Sunshine occurs during much of the year; most of 
the infrequent cloudy weather is in winter and early in 
spring. As would be expected in this area, enlporatioll 
is high. The ayerage anllual evaporation from 'Veather 
Bureau pans is approximately 10':-; inches. Of this amount, 
approximately 66 percent evaporates during the period 
from May t ltl'ougJt October. The anrage annual lake 
evaporation is somewhat less (approximately 71 inches 
per year). 

Except for the relatively small area of irrigated land, 
the agl'lcultural economy of the county largely depends 
on ramfall. Lush, abundant crops (mainly cotton and 
grain sorghum) and good range grass for livestock are 
produced in years that have better than normal rainfall. 
In contrast, years of drought seriously aired the agricul
tur~l economy of the county. If good rains occur in 
sprmg and summer, the catt IE' range IS good, HE'n thOlwh 
the rainfall is below normal for the rest of the year. b 

Yoakum County is a marginal area for dryland farm
ing. Most of the dryland farming is practiced in the 
northwestern part of the county. Little or no dryland 
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farming is now practiced in the extr~ll~e ~outl~western 
part of the county. where annual precIpItatIOn IS lower. 

T.\BU~ :i.-T('mpl'mtllrf' (/lid 1'J'I'r-ipitrtfioll lit ...... 'emillofe, 
(/lIiJl.f'8 ('Olillty, 1'('.1'. 

[EI('nltion, ~,275 feet] 

Temperature 1 Precipit at ion 2 

:\lonth Abso- Ahso- Drie:-<t Wet- AyPr-
AvC'r- lutl' lutl' AYl'r- Yl'ar k:-<t age 
age maxi- mini- age (i!):~4) year sno\\'-

mum mum (1941) fall 

------------------

°P. OF. OF. Inches Inches Inches lnche., 
January _______ 42. 1 82 ~1 O. 47 0.10 O. 60 1.7 
Fl'hruary ______ 46.5 86 -2:3 ,64 (3) .65 1.9 
:\larch ________ 52. ~ 91 8 .63 1. 28 ~. 65 1.6 
ApriL ________ 61. 4 99 21 1. 04 .52 2. 51 .5 
May __________ 69. 1 105 31 2.21 24 10.58 (3) 
Junp __________ 77.6 109 :~8 2. 00 .05 5.61 0 
July __________ 79. 6 112 50 1. 9~ 31 2. 43 (3) 
August ________ 78. 7 109 52 2.06 2. 86 1. 13 0 
SeptC'mher _____ 72. 6 106 :~-1 2.08 .52 3.41 0 
OctobeL ______ 62.6 98 25 1. 91 .58 5.88 (3) 
Novpmber _____ 50.6 89 7 64 .10 .7-1 1 
December _____ 43.5 83 0 76 .01 .44 1.8 

Year ______ 61. -1 112 -23 16. :{7 6.57 37. 63 7. (j 

1 Average tl'mperature based on a 31-Y('ar record, through 1955; 
highpst and lowpst tl'mppraturps on a 2:3-year record, through 1952. 

2 Average precipitation based 011 a :32-year record, t?rough 19?5; 
wettl'st and driest Yl'ars has('(1 on a 29-ypar rpcord, 111 the period 
1923-1955; snowfall hased on a 2:{-ypar record, through 1952. 

3 Trace. 
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Glossary 
Alkaline soil. GE'nE'rally, a :-;oil that is alkaline throughout most 

or all of the parts of it (J('('\lpicd hy plant roots, although thc 
tenn is ('olllll1only applif'{] to only a sl)eeitic ]a~'er or hori~on of a 
soil. I'rceist'ly. any :-;oil hori~on h:l\'ing a I)H ,\"al\l(' grcatcr 
than 7.0; practically, a soil ha \'ing a 1)11 ailovc 7.3. 

Alluvium. Fine material, such as sand, silt, or day, that has been 
(]t'poSitt'l] Oil land by strellll1:-;. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesiulll carbonate) to t'ffervesce (fizz) visibly when 
treatt'd with cold, dilute hydrochloril" acid. 

Caliche. A more or less cemented deposit of calcium carbonate in 
manv soils of warm-telllIlt'rate areas, as in the ~outhwesterll 
~tat~s. The material may consist of soft, thin layers in the 
soil or of hard, thick beds just beneath the solulll, 01' it may 
be exposed nt tlw surfa('e hy erosion. 

Chlorosis. A condition in plants resulting from the failure of 
dllorophyll (the green coloring mattt'r) to develop, usually 
because of defil"iell<'Y of all esst'ntial nutrient. LE'aves of 
chlorotic plants range from light green through yellow to al
most white. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
IlIillimeter in diamett'l". As a soil textural elass, soil matE'rial 
that is 40 perct'nt or more day, IE'sS than 43 percent sand, and 
It'ss than 40 pE'rcent silt. 

Clay skin. .\. thin coating of clay on the surface of a soil aggre
g-ate. :-;ynonYllls: Clay coat, day film. 

Concretions. Hard grains, pellets, or nodules of various sizes, 
shapes, and colors, consisting of concentrations of compounds 
that cement the soil grains together. The (·omvosition of some 
concretions is unlike that of the surrounding soil. Calcium 
('arbonate and iron oxidt' are exam vIes of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump ('an be crushed by thE' fingers. 'l'erms commonly used to 
dt'scribe ('onsistence are-

TA)()S(·.-X oncohE'rent ; will not hold togethE'r in a mass. 
Priublc.-"'lwn moist. ('ruslws easily under gentle to moderate 

vressure betwet'n thumb and forefinger and can be pressed 
together into a lump. 

Firill.-When moist, ('I'll shes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

},'ulllifickll.-When wet, practieally no soil material adheres to 
thumb or finger after relE'ase of pres.';ure. 

Pla.~tic.-'Vhen wet, readily deforuwd by moderate pressure but 
('an be pressed into a lum1); will form a wire when rolled 
between thumb and forefinger. 

8ticky.-When wet, adheres to other material; tends to stretch 
somewhat and pull a1mrt, rather than pull free from other 
matE'rial. 

IIard.-'Vhen dry, modE'ratel~' resistant to prE'ssurE'; can be 
brokE'n with difficulty between thumb and forefinger. 

Soit.-When dry, breaks into powder or individual grains under 
YE'ry slight pressure. 

IlIduJ'(ltf'd.-,'ery strongly cemented. In Yoakum County in
durated refers to rocklil{e caliche. 

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

Munsell notation. A system of designating color by degrees of 
the three simple YHriables-hue, value, and ('hroma. For .ex
ample, a notation of lOYR G/4 is a color with a hue of 10YR, 
value of G. and a ('hroma of 4. 

Parent material (soil). The horizon of weathered rock or partly 
weatherE'd soil matE'rial from which soil has formed; horizon 
C in the soil profile. 

pH. A numerical means for designating relatively weak acidity 
and alkalinity, as in soils and other biological systems. A pH 
value of 7.0 indie-atcs pre<"ise neutrality; a higher value, al
kalinity; and a lower valuc, acidity. 

Phase, soil. A subdivision of a soil type, series, or other unit in 
the soil classification systE'm made because of differences in the 
soil that affe(·t its management but do not affect its classifica
tion in the natural landseape. A soil type, for example, may be 
divided into phasE'S because of differell('es in slope, stoniness, 
thiekness, or some othE'r ('haracteristic that affects manage-
ment. . 

Playas. Flat, generally dry, undrained basins that contain water 
for peri oils following rains. 

Sand. Individual rock or mineral fragments in soils having 
(liallwters ranging from 0.00 to 2.0 millimeters. Most sand 
grains l'onsist of quart.z, hut tlwy may be of any mineral eom
position. The textural dass name of any soil that contains SG 

. per('el.lt or morE' sand and not morE' than'10 pE'rcent ela~'. 
SerIes, sod. A group of soils developed from a particular type of 

parent material and having genetic horizons that, except for 
texturE' of thE' surfn('c soil, ar(' similar in differentiating ehar
aderistks and in arrangement in the profile. 
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Silt. Individual mineral particles in a soil that range in diameter 

from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 percent 
clay. 

Soil. A natural, three-dimensional body on the earth's surface 
that supports plants and that has properties resulting from 
the integrated effect of climate, and living matter acting upon 
parent material, as conditioned by relief over periods of tillle. 

Solum (pl. sola). The upper part of a soil profile, allove the parent 
material, in which the processes of soil formation are active. 
The solum in mature soil includes the A and B horizons. Gen
erally, the characteristic'S of the material in these horizons are 
unlike those of the underlying parent material. The living 
roots and other plant and animal life characteristic of the soil 
are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are platy (laminated), prismatic (verti-

"---" 
cal axis of aggregates longer than horizontal), culumnar 
(prisms with rounded tops), blocl.y (angular or subangular), 
and granular. ::;tructurdc.~.~ soils arp (1) siltf//(- grain (each 
grain lIy itself, as in dune sand) or (~) lIIussirc (the particles 
adhering together without any regular deavage, liS in many 
claypans and hardpans) . 

Subsoil. Technically, the B horizon; roughly, the part of the pro
file belOW plow depth. 

Surface layer. A term used in nontechnical soil descriptions for 
one or more la~'ers nbove the subsoil. Includes A horizon and 
part of B horizon; has no dellth limit. 

Texture, soil. '1'he relative proportions of sand, silt, and clay 
particles in a lIlass of soil (see also clay, sand. and silt). The 
basic textural classps, in order of increasing' proportions of 
fine particles are as follows: Sand, loamy saud, sandy loam. 
loam. silt loam, silt, sandy clay loam, day loam, silty clay 
loam, sandy clay, silty day, and clay. The sand, loamy sand, 
and sandy loam classes may be further diyided by sllecifying 
"coarse," "fine," or "very fine." 

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

GUIDE TO MAPPING UNITS, CAPABILITY UNITS, AND RANGE SITES 

[See table 1, p. 7, for approximate acreage and proportionate extent of the soils, and table 2, p. 26, for estimated yields per acre of cotton 
and grain sorghum under two levels of management] 

Map 
symbol Mapping unit Capability unit Range site 

Page Dryland Page Irrigated Page Name Page 
Aa Arch loam, thin surface _________________ 8 IVes-l 21 IIIes-1 25 High Lime 29 
Ac Arch complex _________________________ 8 IVes-1 21 IIIes-1 25 High Lime 29 
AfA Amarillo fine sandy loam, 0 to 1 percent 7 IIIe-I 20 IIe-4 24 Mixed Land 29 

AfB 
slopes. 

Amarillo fine sandy loam, 1 to 3 percent 8 IIIe-I 20 IIIe-2 24 Mixed Land 29 

AmB 
slopes. 

Amarillo loamy fine sand, 0 to 3 percent 7 IVe-I 20 IIIe-1 24 Sandy Land 28 

AnB 
slopes. 

Amarillo loamy fine sand, thin solum, 0 to 3 7 IVe-1 20 IIIe-1 24 Sandy Land 28 

AvA 
percent slopes. 

Arvana fine sandy loam, 0 to 1 percent 8 IIIe-l 20 IIe-4 24 Mixed Land 29 

AvB 
slopes. 

Arvana fine sandy loam, 1 to 3 percent 9 IIIe-1 20 IIIe-2 24 Mixed Land 29 

AwA 
slopes. 

Arvana fine sandy loam, shallow, 0 to 1 9 IVe-3 21 IIIe-4 25 Mixed Land 29 
percent slopes: 

22 Be Berthoud-Potter complex _______________ 9 Vls-I (1) Shallow Land 29 
Br Brownfield fine sand, thick surface _______ 10 Vle-1 22 IVe-l 26 Deep Sand 28 
Bs Brownfield fine sand, thin surface ________ 10 IVe-2 21 IIIe-5 25 Randy Land 28 
Bt3 Brownfield soils, severely eroded _________ 10 Vle-l 22 (1) Deep Sand 28 
Bv Brownfield-Tivoli fine sands _____________ 10 VIIe-1 22 (1) Deep Sand 28 
DrB Drake soils, 1 to 3 percent slopes ________ 10 IVes-1 21 IIIes-1 25 High Lime 29 
Gf Gomez fine sand _______________________ 11 Vle-3 22 IVe-l 26 Sandy Land 28 
GI 

, Gomez loamy fine sand _________________ 11 IVe-1 20 IIIe-1 24 Sandy Plains 29 
Km :I Kimbrough soils _______________________ 11 VIIs-1 22 (1) Shallow Land 29 
Ks Kimbrough-Stegall complex _____________ 11 VIIs-l 22 (I) Shallow Land 29 
LeA Lea loam, shallow, 0 to 1 percf'nt slopes ____ 11 IVe-4 21 IIIe-4 25 Mixed Plains 29 
MfA Mansker fine sandy loam, 0 to 1 percent 12 IVe-3 21 IIlp-4 25 Mixed Plains 29 

MfB 
slopes. 

Mansker fine sandy loam, 1 to 3 percent 12 IVe-3 21 IIIe-4 25 Mixed Plaim; 29 
slopes. 

12 IVe-4 21 IIJe-4 25 Mixf'd Plains MkA Mansker loam, 0 to 1 percent slopes ______ 29 
PfA Portales fine sandy loam, o to 1 percent 12 IIIe-2 20 lIe-5 24 Mixed Plains 29 

slopes. 
20 IIIe-3 2,5 Mixl'd Plains PfB Portales fine sandy loam, 1 to 3 percent 12 II Ie-2 29 

slopes. 
12 IIIce-2 20 IIe-2 23 Mixpd Plains PmA Portales loam, 0 to 1 percent slopes ______ 29 

Rc Randall clay __________________ - _ - _ - - - - 12 Vlw-l 22 (1) Dl'ep Hardland 29 
Sb Springer and Brownfield soils, moderately 13 IVe-2 21 IIIe-5 25 Sandy Land 28 

shallow. 
Sg Springer and Brownfield soils, shallow ___ - 13 VJe-2 22 (1) Sandy Land 28 
Sp Spur and Bippus soils __________________ 13 IIIp-l 20 IIf'-4 24 Bottom Land 30 
StA Stegall loam, 0 to 1 percent slopes ______ - 13 IIIce-l 20 IIe-l 23 Dl'ep Hardland 29 
SuA Stegall loam, shallow, 0 to 1 percent slopes_ 13 IVe-4 21 JIIl'-4 25 Shallow Land 29 
Tx Tivoli-Potter complex __________ - _ - _ - - -- 14 VIIe-2 22 (I) Sandy Land 28 
ZfA Zita fine sandy loam, 0 to 1 percent slopes_ - 14 IIIp-1 20 IIp-4 24 Mixed Land 29 
ZmA Zita loam, 0 to 1 percent slop('s ________ - -- 14 IlIce-1 20 IIp-3 24 Dp(,p Hardland 29 

1 Not suitable for irrigation. 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

SOIL LEGEND 

The first capital letter is the initial one of the soil series name. A 
second capital letter. A. or B shows the slope. Most symbols without a 
slope letter are those of nearly level soils. such as Randall clay. but 
some are for salls that have a considerable range of slope. such as the 
Berthoud-Potter complex. (W) following the soil name indicates that 
signs of erosion. especially of local shifting of soil by wind. are 
evident in some places. but the degree of erosion cannot be estimated 
re liably. 

SYM BOL 

Aa 
Ac 
AfA 
AlB 

'-AmB 
AnB 
AvA 
AvB 
AwA 

Be 
Br 
Bs 
Bt3 
Bv 

OrB 

Gf 
GI 

Km 
Ks 

LeA 

MfA 
MfB 
MkA 

PfA 
PlB 
PmA 

Rc 

Sb 
Sg 
Sp 
StA 
SuA 

Tx 

ZfA 
ZmA 

Arch loam. thin surface 
Arch complex 

NAME 

Amarillo fine sandy loam. 0 to 1 percent slopes 
Amarillo fine sandy loam. 1 to 3 percent slopes 
Amarillo loamy fine sand. 0 to 3 percent slopes (W) 
Amari llo loamy fine sand. thin solum. 0 to 3 percent slopes (W) 
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 percent slopes 

Berthoud-Potter complex (W) 
Brownfield fine sand. Ihick surface (W) 
Brownfield fine sand. thin surface (W) 
Brownfield soils. severely eroded 
Brownfield-Tivoli fine sands (W) 

Drake soils. 1 to 3 percent slopes (W) 

Gomez fine sand (W) 
Gomez loamy fine sand (W) 

Kimbrough soils 
Kimbrough-Stegall complex 

Lea loam. shallow. 0 to 1 percent slopes 

Mansker fine sandy loam. 0 to 1 percent slopes (W) 
Mansker fine sandy loam. 1 to 3 percent slopes (W) 
Mansker loam. 0 to 1 percent slopes 

Portales fine sandy loam. 0 to 1 percent slopes 
Portales fine sandy loam. 1 to 3 percent slopes 
Porta les loam. 0 to 1 percent slopes 

Randall clay 

Sp"nger and Brownfie ld soils. moderately shallow (W) 
Springer and Brownfield soils. shallow (W) 
Spur and Bippus soils 
Stegall loam. 0 to 1 percent slopes 
Stegall loam. shallow. 0 to 1 percent slopes 

Tivoli-Potter complex (W) 

Zita fine sandy loam. 0 to 1 percent slopes 
Zita loam. 0 to 1 percent slopes 
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SOIL SURVEY DATA 
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TEXAS AGRICULTURAL EXPERIMENT STATION 

SOIL LEGEND 

The first capital letter is the initial one of the soil series name. A 
second capital letter, A, or B shows the slope. Most symbols without a 
slope letter are those of nearly level soils, such as Randall clay, but 
some are for sools that have a considerable range of slope, such as the 
Berthoud·Potter complex. (W) following the soil name indica tes that 
signs of erosion. especially of local shifting of soil by wind, are 
evident in some places, but the degree of erosion cannot be estimated 
reliably. 

SYM BOL 

Aa 
Ac 
AlA 
AfB 
AmB 
AnB 
AyA 
AyB 
AwA 

Be 
Br 
Bs 
Bt3 
By 

DrB 

Gf 
GI 

Km 
Ks 

LeA 

MfA 
MfB 
MkA 

PfA 
PlB 
PmA 

Rc 

Sb 
Sg 
Sp 
StA 
SuA 

Tx 

ZfA 
ZmA 

Arch loam, thin surface 
Arch complex 

NAME 

Amarillo fine sandy loam, 0 to 1 percent slopes 
Amarillo fine sandy loam, 1 to 3 percent slopes 
Amarillo loamy fine sand, 0 to 3 percent slopes (W) 
Amarillo loamy fine sand, thin solum, 0 to 3 pe,cent slopes (W) 
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 percent slopes 

Berthoud·Potter complex (W) 
Brownfield fine sand, thick surface (W) 
B,ownfield fine sand, thin surface (W) 

Brownfield soils, severely eroded 
Brownfield.Tivoti fone sands (W) 

Drake soils, 1 to 3 percent slopes (W) 

Gomez fine sand (W) 
Gomez loamy fine sand (W) 

Kimbrough soils 
Kimbrough·Stegall complex 

Lea loam, shallow, 0 to 1 percent slopes 

Mansker fine sandy loam, 0 to 1 percent slopes (W) 
Mansker fine sandy loam. 1 to 3 percent slopes (W) 
Mansker loam, 0 to 1 percent slopes 

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

Randall clay 

Springer and Brownfield soils, moderately shallow (W) 
Springer and Brownfield soils, shallow (W) 

Spur and Bippus soils 
Stegall loam, 0 to 1 oercent slopes 
Stegall loam, shallow, 0 to 1 percent slopes 

Tivoli.Potter comolex (W) 

Zita fine sandy loam, 0 to percent slopes 
Zita loam, 0 to 1 percent slopes 
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