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HOW TO USE THIS SOIL SURVEY REPORT 

THIS SOIL SURVEY of Gray County, 
Tex., contains information that can be ap

plied in managing farms and ranches; in select
ing sites for roads, ponds, buildings, or other 
structures; and in appraising the yalue of tracts 
of land for agriculture. industry, or recreation. 

Locating Soils 

.\ll the soils of Gray County me shown on the 
detailed map at the back of this report. This 
map consists of many sheets that are made from 
aerial photographs. Each sheet is numbered to 
correspond with numbers shown on the Index to 
~fap Sheets. 

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

Finding and Using Information 

The "Guide to Mapping Units, Capability 
Units, and Range Sites" can be used to find 
information in the report. This guide lists all 
of the soils of the county in alphabetic order 
by map symbol. It shows the page where each 
kind of soil is described, and also the page for 
the ca{>ability unit, range site, or any other 
group m which the soil has been 'placed. 

Individual colored maps showmg the rela
tive suitability or limitations of soils for many 
specific purposes can be developed by using 
the soil map and information in the text. In
terpretations not included in the text can be 
developed by grouping the soils according to 

their suitability or limitations for a particular 
use. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suit
ability. For example, soils that have a slight 
limitation for a given use can be colored green, 
those with a moderate limitation can be col
ored yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils in the soil descriptions and in the dis
cussions of the interpretative groupings. 

Game managers, sportsmen, and others con
cerned with wildlife will find information 
about soils and wildlife in the section "Use of 
the Soils for Wildlife." 

Ranchers and others interested in range can 
find, under "Use of the Soils for Range," 
groupings of the soils according to their suit
ability for range, and also the plants that 
grow on each range site. 

Engitneers and builders will find, under "En
gineering Uses of Soils," tables that give engi
neering descriptions of the soils in the county 
and th.at name soil features that affect engi
neering practices and structures. 

Scientis.ts and others can read about how the 
soils were formed and how they are classified 
in the section "Formation, Classification, and 
Morphology of Soils." 

Students, teachers, and others will find in
formation about soils and their management 
in various parts of the text, depending on their 
particular interest. 

Newcomers in Gray Oounty may be e~pe
cially interested in the section "General Soil 
Map," where broad patterns of soils are de
scribed. 

Cover picture.-Harvesting irrigated grain sorghum in a 
field of Pullman clay loam, 0 to 1 percent slopes. 
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EXPLANATION 
Series Year and Series Number 

Series year and number were dropped from all soil surveys sent to the printer after December 31,1965 .. Many 
surveys, however, were then at such advanced stage of printing that it was not feasible to remove senes year 
and number. Consequently, the last issues bearing series year and number will be as follows: 
Series 1957~ No. 23, Las Vegas and Eldorado Valleys Series 1960, No. 31, Elbert County, Colo. (Eastern 

Area, Nev. Part) 
Series 1958, No. 34, Grand Traverse County, Mich. Series 1961, No. 42, Camden County, N.J. 
Series 1959, Ko. 42, Judith Basin Area, Mont. Series 1962, No. 13, Chicot County, A!k. 

Series 1963, No.1, Tippah County, MISS. 
Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing 
list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number. 



SOIL SURVEY OF GRAY COUNTY, TEXAS 
BY JACK C. WILLIAMS AND ANTHONY J. WELKER, SOIL CONSERVATION SERVICE 

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE TEXAS AGRICULTURAL EXPERIMENT 
STATION 

GRAY COUNTY. in the east-central part of the Texas 
Panhandle (fig. 1), has a total area of 943 square 

miles. It is about 30 miles square. Pampa, the county 
seat, is in the northwestern part of the county. In 
1960, the county had a population of 31,535. 

Figure I.-Location of Gray County in Texas. 

P"Settlers came to the area that is now Gray County in 
the late 1870's and 1880's and established several large 
cattle ranches. The county was not officially organized 
until 1902. In the early 1900's, a large acreage of native 
grassland was plowed up, and the settlers began to grow 
crops on land that had formerly been used for range. 

Most of the county's industrial development has been 
in oil and gas and in services related to those industries. 
including the manufacture of heavy machinery and petro
~hemicals. Other industries are those related to farming 
~and ranching. U.S. Highway No. 66 (Interstate High
way No. 40), U.S. Highway No. 60, and Texas Highways 
Nos. 152, 273, and 70 link all parts of the county. Bus 
and truck lines, as well as three railroads, connect the 
'county with distant cities. Perry Lefors Airfield, north
west of Pampa, serves many industrial and private 
aircraft. 

At present, most of the High Plains area in the western 
and northern parts of the county is cultivated, and wheat 
and grain sorghum are the main crops. To some extent, 
grain and forage crops are grown under irrigation in this 
area. The rest of the county is rolling, and the raising
of cattle is the principal agricultural enterprise. Small 
grains, forage crops, and cotton are grown on some of the 
smoother areas in the eastern and southeastern parts of 
the county. 

Physiography, Relief, and Drainage 
This county is in the Great Plains province. It is 

divided into the High Plains and the Rolling Plains 
land resource areas. 

The High Plains :{lart of the county is a nearly level 
to gently sloping plam that extends into Roberts County 
to the north and into CarsoE." Donley, and Armstrong 
Counties to the southwest. The slope of the plain is a 
few feet per mile to the southeast. The soils of the 
High Plains are dark and fine textured. 

The Rolling Plains extend to the east and north as the 
Ogallala formation feathers out. Relief is rolling in 
most places and is steepest near the edge of the High 
Plains. The streams in the area are entrenched to a 
depth of several hundred feet in some places. The area 
slopes away from the edge of the High Plains. Gen
erally, the soils are more sandy with distance from the 
edge of the High Plains. 

Only a small amount of water runs off the High 
Plains. Most of the water flows into saucerlike depres
sions called playa lakes. The water remains in these 
lakes until it evaporates. 

Steep, well-defined drainageways occur at the edges 
of the High Plains. Drainage to the north flows into 
the Canadian River. To the east, drainage is into the 
North Fork Red River, which is the major drainage 
system in the county. McClellan Creek is a major stream 
that flows eastward across the southern part of the 
county and into the North Fork Red River. In the ex
treme southeastern part of the county, drainage from a 
small area is southward into the Salt Fork Red River. 

The only lake of importance in the county is Lake 
McClellan. It is on McClellan Creek. 

Many springs and seeps occur in the southeastern third 
of the county. Many of the streams there han running 

t 
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water: in them throughout the year or for several months 
at a tIme. 

Geology 
The Permian red beds of the Paleozoic era make up 

the oldest exposed geological formation in the county. 
They are exposed in the central, eastern, and southern 
parts of the county, along the North Fork Red River, 
McClellan Creek, and the tributaries of those streams. 
Following the uplift from which the present-day Rocky 
Mountains were carved, eastward-flowing streams de
posited a large quantity of gravel~ sand, and silt over 
the red beds. These deposits are several hundred feet 
thick in places and make up the Ogallala formation. 
The present surface of the High Plains conforms to the 
surface of the Ogallala formation. The eroding away of 
the eastern edge of this formation resulted in its feather
ing out in that direction. 

During the Pleistocene epoch, eolian and loessal de
posits capped the Ogallala formation (4).1 These de
posits range from a few feet to well over 100 feet in 
thickness (10). The nearly level High Plains south of 
the Canadian River are called the Llano Estacado. Dur
ing the Late Pliocene or early Pleistocene epoc.h, thin 
beds of stratified sand, sandy clay, and lentils of gravel 
were deposited over much of the Rolling Plains east of 
the Llano Estacado (6). These deposits are the parent 
material of the Miles and Springer soils that are on 
broad ridges in the southeastern part of the county. 

Deposits of the Recent epoch consist mainly of sand 
dunes, sheets of windblown materiat and valley fill. 
These deposits make up the parent material of the Tivoli 
soils. 

1 Italic numbers in parentheses refer to Literature Cited, p. 72. 

Geological erosion continues to slowly cut away the 
edges of the High Plains, and downward and lateral 
erosion by streams continues to cut into the Ogallala 
formation and the Permian red beds. Wind erosion con
tinues to rework many surfaces, _particularly those of the 
sandy soils, such as the Miles, Springer, and Likes. 

The gravel, sand, and silt of the Ogallala formation 
form one of the largest natural underground water res
ervoirs in this part of the country. So far as is known, 
the only recharge of the water supply in this reservoir 
is by infiltration of a small amount of rainfall into the 
underground water supply. All evidence indicates that 
the Canadian River to the north and the Pecos River to 
the west have cut off all of the underground flow from 
the Rocky Mountains. This ground water is of good 
quality for agricultural, municipal, and industrial uses, 
and its increased ~se, as yet, has not seriously depleted 
the supply. In many areas of range, this water, pumped 
into stock tanks by windmills, supplies the water for 
livestock. 

Depth to the water table under the High Plains ranges 
from about 275 feet to about 350 feet. The water-bearmg 
sand is as much as 400 feet thick (8). 

Climate 2 

Gray County has a semiarid climate, and an average 
annual precipitation of 20.13 inches. Information about 
the temperature and precipitation is given in table 1. 

Rainfall in this county occurs most frequently in the 
form of thunderstorms, and the amount of monthly and 
annual precipitation is extremely variable. Thunder
showers are most frequent late in spring and early in 
summer. About 58 percent of the average annual pre-

2 By ROBERT B. ORTON, State climatologist, U.S. Weather Bureau. 

TABLE I.-Temperature and precipitation 
(All data from records kept at Pampa, Tex .• elevation 3,230 feet, mainly for the 30-year period from 1932-1961] 

Temperature Precipitation 

One year in 10 will 
Average 

Month have--
depth of 

::'.Iean ;\Iean l\Iean Degree Highest 2 Lowest 2 Average snow or sleet 
maximum minimum daysl total Less More on days with 

than- than- snow or sleet 
cover 

OF. OF. OF. OF. OF. OF. Inches Inches Inches Inches 
January - - - - - - - 47. 6 22.4 35.0 868 81 -10 O. 55 O. 03 1. 06 3. 2 
February _ - - - -- 52. 4 26. 6 39. 5 707 84 -10 .63 09 1. 26 2. 7 
March ___ - - - - - 59.4 31. 3 45. 4 633 92 -6 .80 .08 1. 76 2. 6 
ApriL_ - - - - - -- 73.2 42. 0 57.6 334 96 12 1. 42 .21 2. 47 4 May __________ 77. 4 51. 8 64. 6 90 102 29 3. 60 1. 29 6. 26 0 .June __________ 87.0 61. 5 74. 3 10 109 40 3.20 .97 5. 66 0 
.July __ - - - - - - -- 91. 0 65. 6 78. 3 (3) 108 53 2. 43 .68 4. 05 0 
August_ - - - - - -- 90. 8 65.4 78.1 1 108 49 2.61 1. 22 4.18 0 
September _ - - - - 83.1 57.3 70. 2 32 105 31 1. 76 .16 3. 42 0 
-October _ - - - - - - 72. 6 46. 8 59.7 209 95 26 1. 93 .48 3. 27 .4 
November - - --- 59. 2 32.1 45. 7 615 86 6 .56 01 1. 88 .5 
December - - - - - 51. 2 25.7 38. 5 813 85 -1 _ 64 04 .95 2.3 year ____ 70. 4 44. 0 57.2 4,313 109 -10 20. 13 16.10 26. 71 12.1 

1 Average period of record is 8 years. 2 Average period of record is 25 years. 3 Less than one-half degree day. 
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cipitation falls during the 4-month period from May to 
August, and about 84 percent falls during the growing 
season from April to October. Periods of 2 to 3 weeks, 
when no rain is received, are fairly common. Also, 
periods of a month or longer, when no measurable 
amount of rainfall is received, have been observed in all 
the months except June, July, and August. 

The amount of monthly precipitation decreases greatly 
in the colder months of November through March be
cause frequent "northers" cut off the supply of moisture 
from the Gulf of Mexico. In 1 year out of every 10 dur
ing anyone of the winter months of November through 
March, less than 0.1 of an inch of rainfall is likely to be 
received. 

The variability in the amount of rainfall is empha
sized by the fact that a total annual amount of less than 
16 inches is likely to be received 1 year out of 10, but a 
total amount of more than 26 inches is likely to be re
ceived during a similar period. The extremes in the 
annual amount of rainfall range from 10.25 inches, re
ceived in 1910, to 33.66 inches, received in 1941. The 

.~treatest a~ount. recorded for any single day was 4.88 
Inches, receIved III July 1953. In extremely wet years, 
little benefit is derived from much of the precipitation. 
In wet years a large part of the rainfall is in the form 
of severe thundershowers, and much of the water is lost 
through runoff. 

The average annual amount of sllowfall is 12.1 inches, 
but the amount in a given season has been as httle as a 
trace (in 1950) to as much as 30.5 inches (in 1931). 
Snow generally does not cover the ground evenly, be
cause of the high winds. Also, it is likely to remain on 
the ground only 2 or 3 days, for the temperature gen
erally rises after a snowstorm. 

The county is subject to rapid and extreme changes in 
temJ?erature, especially in winter and early in spring. 
Durmg those periods, cold fronts from the northern 
Rocky Mountains and Plains States sweep across the 
Panhandle. These cold fronts move at speeds up to 40 
miles per hour, and a drop in temperature of 50° to 60° 
within a 12-hour period is not uncommon. 

January is the coldest month. The average tempera
ture during that month is 35° F. The lowest recorded 
temperature of -100 has occurred in both January and 
February. Days in summer are hot, but good wind mo
tion and low humidity lessen the discomfort from the 
high temperatures. Also, the high elevation allows rapid 
cooling after sundown. 

In Gray County the average date of the last occurrence 
of a temperature of 32° or lower in spring is April 15, 
and the average date of the first occurrence of 32° or 
lower in fall is October 27. Thus, the length of the 
average freeze-free season is 200 days. There is a 20-
percent chance that a temperature of 3~0 or lower will 
occur in spring after April 23 and earher than October 
17 in fall, and a 5-percent chance that a temperature of 
32° or lower will occur after April 30 and earlier than 
October 10. The average number of days between the 
last occurrence of a temperature of 28° in spring and 
the first in fall is 215. 

Winds are strongest during intense thunderstorms, or 
squalls, but these storms last for only a short time. The 
strongest continuous winds occur during March and 
A.pril, when the prevailing direction of the winds is 

southwesterly. These winds sometimes produce seyere 
duststorms early in spring. 

Sunshine is abundant throughout the year. On the 
average, about 73 percent of the total amount possible 
is received. The relative humidity is low; it averages 
about 74 percent at 6 :00 a.m. and about 44 percent at 
6 :00 p.m. The highest relative humidity generally occurs 
during the early morning hours in May through Septem
ber, and the lowest occurs during the afternoon hours in 
March and April. 

Se,-el'e windstorms or hailstorms may accompany se
vere thunderstorms, especially late in spring and early in 
summer. These storms usually form in the eastern part 
of New Mexico or in the western part of the Panhandle, 
and they advance across the area from the northwest, 
west, or southwest during the late afternoon or evening. 
Damage to crops may result from wind, hail, or excessive 
rainfall that accompany these storms. The peak of the 
thunderstorm actiVIty corresponds rather closely to the 
maturing and harvesting periods for wheat. About 9 
thunderstorms are to be expected during each of the 
months of May, June, and August, and about 11 are to be 
expected in July. Tornadoes are infrequent; only 8 are 
known to have touched ground in this county during the 
period from 1896 to 1961. 

Eva-poration is rather high, as would be expected in a 
semiarId climate. In this county the average annual 
amount of moisture evaporating from an "A"-type pan 
4 feet in diameter is about 95 inches, according to records 
of the U.S. "~eather Bureau. Approximately 68 per
cent of the average annual evaporation occurs during the 
growing season from May to October. The average an
nual eYaporation from lakes is 65 inches (3). 

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 several main patterns of soils, called soil associa
tions. Such a map is the colored general soil map in the 
back of this report. As a rule, each association 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 particular place, but a pattern that has in it 
several kinds of soils. 

The soil associations are named for the major soil 
series in them, but as already noted, soils of other series 
may also be present. The major soil series of one soil 
association may also be present in other associations, but 
in a different pattern. 

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

The five soil associations in Gray County are described 
in this section. More detailed information about the in
dividual soils in each association can be obtained bv 
studying the detailed soil map and by reading the sec
tion "Descriptions of the Soils." 
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1. Pullman Association \a 

Nearly level to gemtly undulating hardlands of the 
High Plai1n8 

The soils of. this association occupy nearly level to 
gently undulatmg areas on the High Plains in the west
ern and northern parts of the county. The land sur
face slopes a few feet per mile to the east, and most of 
the runoff is impounded in scattered playa lakes. A 
small amount of runoff, near the edO'es of the plain, 
flows into steep-sided drainageways ana: canyons. These 
canyons drain into the Canadian River to the north and 
into the Red RiYer to the south and east. The associa
tion. occupies about 219,000 acres. 

Fme-textured Pullman soils (fig. 2) make up about 80 
percent of this association. These soils are continuous on 
the plain. They are nearly level and have a thin surface 
layer of clay loam and a subsoil of blocky clay. 

A minor part ~f this association is made up of fine
textured ~andall~ Olton, Zita, Portal~s, Mansker, and 
Roscoe SOlIs. The Randall soils are clayey. They are 
()n the bottoms of playa lakes and are 2 to 30 feet lower 
than the Pullman soils. Olton and Zita soils are on low 
ridges and in shallow swales. They have a dark-colored 
surface layer and a clay loam subsoil. Portales soils are 
()n low ridges, along drainageways, and around playa 
lakes. They have a surface layer and subsoil of cal
careous clay loam. Mansker soils are in sloping areas 
around playa lakes or along the deeper drainageways. 
They ha ye a friable, calcareous surface layer that is 
shallow oyer caliche. The clayey Roscoe soils occupy 
low lake benches in slightly higher areas than the Ran
dall soils. 

The soils of this association are fertile, and most of 
their acreage is cultivated. v\Theat and grain sorghum 
are the main crops, but cotton, forage sorghum, and 
alfalfa are also grown. The size of the average farm 
is about 1,000 acres. 

The susceptibility to wind erosion is slight. Water 
erosion is also only a minor hazard; it occurs where 
,Yater concentrates in large, level or nearly level areas. 
The soils are we 11 suited to flood and furrow irrigation 
and the acreage of irrigated crops is increasing every 
year. 

2. Mansker-Mobeetie Association q, 
Rolling mixed land and breaks 

This associ.ation occurs ir: a broad band along and just 
bel~w the dIssected margm of the nearly level High 
P~ams. The areas a!,e cut by deeply entrenched inter
mIttent streams. ActIve geologic erosion is evident along 
the natural drains. Relief is mainly rolling but ranges 
from gently sloping to steep. The association occupIes 
about 223,000 acres. 

Mansker soils on ridges (fig. 3) make up about 40 
percent of this association. These soils are fine textured 
to moderately coarse textured and have a dark-colored 
calcareous surface layer over a friable, calcareous sub~ 
soil. Mobeetie soils are on foot slopes just below the 
Mansker soils, and they make up about 2-1 percent of 
this association. They are moderately coarse textured. 
They have a calcareous surface layer and a light-colored, 
friable subsoil. 

A minor part of this association is made up of Rough 
broken land; Potter, Bippus, Spur, and Guadalupe soils; 
Hilly gravelly land; and Berthoud and Olton soils. 
Rough broken land occupies steep rough areas. The 
areas are on the steep sides of valleys and alo~g cany~ns 
that are entrenched near the edge of the HIgh Plams. 
Potter soils, which are very shallow over hard and soft 
caliche, are on ridges with the Mansker soils. They also 
occur with areas of hardened caliche caprock. BIPPUS, 
Spur, and Guadalupe soils are in the valleys. The Bip
pus soils have a thick, dark-colored surface layer and 
are in concave areas; the Spur and Guadalupe soils are 
dark colored, friable, and calcareous and are on bottom 
lands. 

Hilly gravelly land is on gravelly knobs and ridges 
along streams. The Berthoud soils are on hillsides below 
the caprock at the edge of the High Plains. The Ber
thoud soils are deep and have a light-colored surface layer 
and a friable, calcareous subsoil. The Olton soils are ()n 
broad ridges and have a blocky clay loam subsoil. 

Badland and Woodward, Quinlan, and Miles soils 
make up a small part of this association. Badland con
sists of steep, bare, eroded areas. The Woodward and 
Quinlan soils developed in material from red beds, which 
crop out along streams. Undulating areas of Miles 
soils occur on some of the low ridges above areas of 
Hilly gravelly land. 

The soils of this association are well suited to native 
grasses and are used mainly for range. Short and mid 
grasses grow on the deep, fine-textured and medium
textured soils, and mid and tall grasses grow on the 
shallower soils and on the moderately coarse textured 
soils. Supplemental feed for livestock is grown in a 
few small fields. Most of the ranches within this asso
ciation are several thousand acres in size. 

In this association· the soils are excessively drained and 
there is a large amount of runoff. The steep slopes, rough 
topography, and accelerated erosion are the main limita
tions to use of the soils. 

3. Likes-Springer-Tivoli Association 
Rolling sandy land and dunes 

The soils of this association are moderately sloping 
and are cut by the entrenched channels of McClellan 
Creek, the North Fork Red River, and tributaries of 
those streams. The association is in the eastern and 
central parts of the county at a lower elevation than the 
other associations. Many intermittent streams and a few 
perennial streams flow through the shallow valleys and 
dra ws that are entrenched in the area. This association 
occupies about 96,000 acres. 

Likes, Springer, and Tivoli (fig. 4) soils make up most 
of this association. Likes soils, on hillsides and in un
dulating areas, make up about 21 percent. These soils 
have a calcareous, sandy surface layer and subsoil. 
Springer soils~ in hummocky areas, make up about 22 
percent. They have a sandy surface layer and a mod
erately coarse textured subsoil. Tivoli soils, consisting 
of windblown fine sands, make up about 34 percent of· 
the association. They occupy dunes or are on hillsides 
along or close to the North Fork Red River or the larger 
creeks. 
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3-5% 

Pullman cl ay loam. 1_2,% slopes 
Randall 

1-3% slopes Pullman clay loam. 
0-1% slopes 

·~~~~l----Mansker clay loam. 
5-8% slopes 

Figure 3.-Diagram showing the main soils of association 2, and also the main solis of associatioll 1, 
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GRAY COUNTY, TEXAS 7 

Figure 4.-Diagram showing the main soils of association 3. 

Minor soils of this association are the Miles, Lincoln, 
and Sweetwater. The Miles soils occur in hummocky 
areas with the Springer soils and in small undulating 
areas on ridges that finger into this association. They 
have a sandy surface layer and a moderately fine tex
tured subsoil. The Lincoln and Sweetwater soils are on 
bottom lands. The Lincoln soils are light colored, sandy, 
and calcareous. The Sweetwater soils are dark colored 
and loamy, and they have a high water table. 

The soils of this association are used for range, except 
where supplemental feed is grown in a few small fiel~s 
on ridges or in valleys. Tall and mid grasses are domI
nant in the areas, but shin oak and sagebrush grow in 
some places. Most of the ranches are several thousand 
acres in size. 

These soils are highly susceptible to wind erosion and 
are low in fertility. Control of woody plants is one of 
the major concerns of ranchers in this area. 

4. Miles-Springer Association 
"l}ndulating sandy la;nd 

The soils of this association are mainly on the undulat
ing plains in the southeastern part of the county near 
McLean. Elsewhere in the southeastern part of the 
~county, a few areas are on broad ridges. This associa
'tion has a poorly defined drainage pattern. The areas 

209-367--66----2 

are at a higher elevation than those occupied by associa
tion 3, and they are broader and smoother than those 
occupied by association 5. The soils haye a sandy surface 
layer and a friable loamy subsoil. The association occu
pies about 24,600 acres. 

Coarse-textured Miles (fig. 5) soils make up about 75 
percent of this association. They are on the undulating 
plains and are nearly level to moderately sloping. 
Springer soils make up about 23 percent. They are on 
low ridges within or along the edges of areas of Miles 
soils. 

Minor soils of this association are the Mansker-t Mo
beetie, and Brownfield. The Mansker and Mobeetie soils 
are on low ridges within or along the edges of areas of 
.Miles soils; they occupy positions a few feet higher than 
those occupied by the Miles soils. Brownfield soils occur 
with the Miles soils in moderately sloping, eroded areas. 
The association also includes a small aCTeage of moder
ately coarse textured Miles soils in concan areas. 

Most of this association has been cultiyatecl. and cotton 
and grain sorphum are the main crops. "\Ylleat, barley. 
alfalfa, forage sorghum, and grass are also grown. lllld 
many fields that were formerly cultivated haye been re
turned to grass. The size of farms within this associa
tion ranges from 200 to 1,000 acres. 

The soils of this association are highly susceptible to 
wind erosion and are moderate to low in fertility. A few 
sprinkler irrigation systems have been installed: 
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Figure 5.-Diagram showing the main soils of association 4. 

00 

, 



GRAY COUNTY, TEJUS 9 

5. Miles-Mobeetie Association 
. Undulating to rolling sandy loams 

This ass<?ciation consists of undulating to rolling soils 
on broad rI<i:ges between the larger streams. The drain
age pattern IS moderately well defined. This association 
is in the eastern one-third of the county, and the largest 
a,reas are J;>etween McLean and Alanreed. The associa
tIon occupIes about 34,000 acres. 

Moderately coarse textured Miles soils (fig. 6) make 
up about 8~ percent of this association. They are on 
rIdg~s a~d m br<?ad, gently sloping areas above the Mo
beet~e sOlIs. TheIr sur~ace layer is loamy, and they have 
a frIable, loam~ SUbSOl,L . Mobeetie soils make up about 
10 percent of thIS aSSOCJatlOn. They occur with the Miles 
soils on low ridges and hillsides, and they have a cal
careous, loamy surface layer and subsoil. 

Soils of t?-e Spur, Lincol,n, Guaclalupe, Bippus, and 
Mansker serIes make up a mmor part of this association. 
These soils are in draws or on ridO'es. 

T?-e soils of this a~sociation are ~sed for range and for 
cultivated crops, mamly cotton, grain sorghum, and for
~g~ sorghum. Most of th~ acreage on the larger farms 
IS m range, and most of It on the smaller farms is in 
cultivated crops. The farms range from a few hundred 
to several thousand acres in size. 

Wind erosion is a moderate hazard. Water erosion is 
also a hazard on the steeper slopes in cultivated fields. 
Scattered sagebrush and mesquite trees need to be con
trolled in some areas of this association. 

How This Survey Was Made 
Soil scientists made this survey to learn what kinds 

of soils are in Gray County~ where they are located, and 
how they can be used. 

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

The soil scientists made comparisons among the pro
files they studied, and they com:r;>ared these profiles with 
those in counties nearby and m places more distant. 
They classified and named the soils according to nation
wide, uniform procedures. To use this report efficiently, 
it is necessary to know the kinds of groupmgs most used 
in a local soil classification. 

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

with their behavior in the natural, untouched landscape. 
Soils of one series can differ somewhat in texture of the 
surface soil and in slope, stoniness, or some other char
acteristic that affects use of the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in tex
ture, separations called soil types are made. 'Within a 
series, all the soils haying a surface layer of the same 
texture belong to one soil type. Miles vfine sandy loam 
and Miles loamy fine sand are two soil types in the Miles 
series. The difference in texture of their surface layers 
is apparent from their names. 

Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affect
ing their use, that practical suggestions about their man
agement could not be made if they were shown on the 
soil map as one unit. Such soil types are divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Pullman clay 
loam, 0 to 1 percent slopes, is one of several phases of 
Pullman clay loam, a soil type that ranges from nearly 
level to gently sloping. 

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

?-,he areas shown on a soil map are called mapping 
umts. On most maps detailed enough to be useful in 
pl~n~ing managen:ent of farms, and fields, a mapping 
U~It IS nearly eqUIvalent to a SOlI type or a phase of a 
SOlI type. It is not exactly equiYalent, because it is not 
practIcal ,to show on such ~ map all the small, scattered 
bIts of SOlI of some other kmd that have been seen within 
a~ area that is dominantly of a recognized soil type or 
SOlI phase. 

In preparing some detailed maps, the soil scientists 
have a problem of delineating areas 'where different kinds 
of soils are so intricately mixed, and so small in size that 
it is not practical to show them separately on the 'map. 
T,herefo~e, they sho,w this. mixture of soils as one map
pmg um~ and call It a soIl complex. Ordinarily, a soil 
complex IS named for the major kinds of soil in it, for 
example, Mansker-Potter complex, 3 to 12 percent slopes. 
Another kind of mapping unit is the undifferentiated 
group, which consists of two or more soils not separated 
on ,the rna!?, because ~iff,er~nces among them are small, 
theIr practICal value IS lImIted, or they are too difficult 
to reach. An example is Mansker and Mobeetie fine 
sandy loams, 1 to 3 percent slopes. Also, on most soil 
maps, areas are shown that are so rocky, so shallow or 
so frequently worked by wind and water that they 
scarcely can be called soils. These areas are shown on a 
soil map like other mapping units, but they are O'iYen 
descriptive names, such as Hilly gravelly land or R~ugh 
broken land, and are called land types rather than soils. 

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

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem
bled. The mass of detailed information then needs to 
be organized in a way that it is readily useful to different 
groups of readers, among them farmers, ranchers, engi
neers' and homeowners. Grouping soils that are similar 
in suitability for each specified use is the method of 
organization commonly used in the soil survey reports. 
On basis of the yield and practice tables and other data, 
the soil scientists set up trial groups, and then test the 
groups by further study and by consultation with farm
ers, agronomists, engineers, and others. Then, the scien
tists adjust the groups according to the results of their 
studies and consultation. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under present methods of use and 
management. 

Descriptions of the Soils 
This section describes the soil series and the mapping 

units in Gray County. The procedure is first to describe 
each soil series, and then the mapping units in that 
series. Thus, to get full information on anyone map
ping unit, it is necessary to read the description of that 
unit and also the description of the soil series to which 
it belongs. 

The soil series contains a description of the soil {>rofile, 
the major layers from the surface downward. ThIS pro
file is considered typical, or representative, for all the 
soils of the series. If the profile for a given mapping 
unit differs from this typical profile, the differences are 
stated in the description of the mapping unit, or they 
are apparent in the name of the mapping unit. Some 
techmcal terms are used in describing soil series and 
mapping units, simply because there are no nontechnical 
terms that convey precisely the same meaning. Many 
of the more commonly used terms are defined in the 
Glossary. 

The acreage and proportionate extent of the map
ping '!1nits are shown in table 2. Detailed technical 
descriptions of soil series are given in the section "For
mation, Classification, and Morphology of Soils." At 
the back of the report is a list of the mapping units in 
the county and the capability units and range sIte each is 
in. The page where each of these groups is described 
is also given. 

Badland 
Badland (Ba) consists mainly of steep, bare areas of 

loamy material cut by many channels and sharp divides 
(fig. 7). From the upper part of the escarpments to the 
bottom of the drainage channel, the slopes are 20 to 100 
feet long. Some areas below the steep slopes are occu
pied by alluvial fans. Most of the water from rainfall 
runs oft' the steep areas, and during every rain, erosion 
is active. Erosion has cut into the friable, calcareous, 
loamy material of the Ogallala formation. 

About 35 percent of this land type consists of inclu
sions of soils that have been classified and named. One 

TABLE 2.-Approximate acreage and proportionate extent oj 
the soils 

Soil Acres Percent 

Badland ___________________________________ 2,690 0.4 
Bippus clay loam, 1 to 3 percent slopes ________ 3,750 .f) 
Bippus fine sandy loam, 1 to 3 percent slopes __ 5,030 .8 
Hilly gravelly land ____________________ - - - - -- 8,450 1.4 
Likes loamy fine sand, 3 to 8 percent slopes __ -- 19,320 3. Z 
Lincoln soils ______ - __ - - - __ - - - - - - - - - - - - - - - -- 11,070 1.8 
Mansker clay loam, 1 to 3 percent slopes __ - - -- 4,840 .8 
Mansk2r clay loam. 3 to 5 percent slopes ______ 25,930 4.3 
Mansker clay loam, 5 to 8 percent slopes ______ 24,780 4. 1 
Mansker and Mobeetia fine sandy loams, 1 to 3 

percent slopes _____________ - _ - - _ - - - - - - - - -- 790 .1 
Mansker-Potter complex, 3 to 12 percent slopes_ -46,220 7.7 
MileS fine sandy loam, 0 to 1 percent slopes ____ 2,010 .3 
Miles fine sandy loam, 1 to 3 percent slopes ____ 13,070 2.2 
Miles fine sandy loam, 3 to 5 percent slopes ____ 12,340 2.1 
Miles fine sandy loam, 3 to 5 percent slopes, eroded __________________________________ 1,510 .3 
Miles loamy fine sand, 0 to 3 percent slopes ____ 16,990 2.8 
Miles loamy fine sand, 3 to 5 percent slopes ____ 4,810 .8 
Miles and Brownfield soils, 3 to 5 percent slopes, eroded __________________________________ 3,670 • f) 
Mobeetie fine sandy loam, 3 to 8 percent slopes_ 26,340 4.4 
Mobeetie-Mansker-Potter complex, 3 to 12 

percent slopes ____________________________ 40, 150 6.7 
Olton clay loam, 1 to 3 percent slopes _________ 1,970 .3 
Olton clay loam, 3 to 5 percent slopes _________ 1,210 .2 
Olton loam, 0 to 1 percent slopes _____________ 440 .1 
Olton loam, 1 to 3 percent slopes _____________ 3,080 .5 
Olton "loam, 3 to 5 percent slopes _____________ 2,600 .4 
Olton· and Zita clay loams, 0 to 1 percent slopes_ 5,980 1.0 
Olton and Zita clay loams, 1 to 3 percent slopes_ 4,080 .7 
Portales clay loam, 0 to 1 percent slopes _______ 1,400 .2 
Portales clay loam, 1 to 3 percent slopes _______ 
Potter-Berthoud-Mansker complex. 5 to 20 

6, 100 1.0 

percent slopes ____________________________ 26,890 4.4 
Pullman clay loam, 0 to 1 percent slopes _______ 153,570 ~5.5 
Pullman clay loam, 1 to 2 percent slopes _______ 19,.130 -3. 1 
Randall clay _______________________________ 12,470 2. 1 
Roscoe clay ________________________________ 3,390 .6 
Rough broken land _________________________ 13, 180 2.2 
Springer loamy fine sand, undulating __________ 4,610 .8 
Springer loamy fine sand, hummocky _________ 22,380 3.7 
Spur clay loam _____________________________ 3,510 .6· 
Spur and Guadalupa soils ____________________ 2,840 .5· Sweetwater soils ____________________________ 2,370 .4 
Tivoli fine sand ____________________________ 20,490 3.4 
Tivoli complex _____________________________ 12,170 2.0. 
Woodward-Quinlan complex, 5 to 50 percent slopes ___________________________________ 1,380 ,,:.2 

Artificial lakes _______________________ 230 (') 
City dumps __________________________ 60 (') 
Gravel pits and borrow pits ____________ 130 (') 
Oil waste pits ________________________ 50 (') 
River and creek channels ______________ 4,050 .7 

Total ___________________________ 
603,520 100.0 

, Less than 0.05 percent. 

of these included soils, Mobeetie fine sandy loam, makes 
up about 25 percent of most of the areas. It is on 
isolated buttes within the areas of Badland or in areas 
that resemble buttes that finger into the areas of Bad
land. Mansker clay loam and Potter soils occur at the 
top of the escarpments, along the upper edges of some 
areas. They make up about 10 percent of the acreU0'8 
mapped as this land type. Likes loamy fine sand is al~o 
jncluded. It occupies part of the alluyial fans or is on 
low, narrow dunes on one side of the areas. Each of 
the included areas is less than 5 acres in size. 
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Figure 7. - A typical area of Badland. 

X ot enough g'l'ass is produced on the areas of Badland 
to ('(Jll1Tol (>l'Osion. ,\ sma 11 amolU1t of U"rass [!' l'(J\YS on 
t.he 1' • .\ I\' se<lilllents of the aUm'i:ll falls: the :'0 i ( llla teria 1 
on a fl", of the alhwial fans mId in t]le IJl'()adel' drainaae
way~ ha s 1wen partly :->tnbilized Ly grass and brush. Erne 
"Tam;}, silll'llats !..!:rall1a. ancllittle bhle~telll grow on the 
£.H~luded soib. ~ , ~ 

The seYl'J'l' c1{nl1;lge frOIn C't:o:; ilm make;:; tltC' areas of 
Badland lUisuitab]e -for grazill~. and this land type is 
1)l's(, l1~l'cl for ],('('I'e<l tic:m. wildlife. or ('sth~tic ]lLlrposes. 
~\,h;(), the large amount of ::::ilt that. ,,,ashes from the nreas 
must be (,Oll:-;itil'red when ,Yater fncilities are' planned 
clmYnsttl'am. Pro(l'dilli[ the areas hOIJl lin'stock a:nd 
encouraging the !-(l'm,t.h' · o.f plants hplp to stabp!ze tl~s 
land type and reduce ~l"O:"lO~ •. (Dl'ylalld cap~blbty.UlUt 
YIIIe-~: not phtcec1 111 an ll'l'Jg:lte(l l'apabllIty Ulllt or 
range site) 

Berthoud~Series 

The Berthoud series is made up of dl'l'l'. cfilcal'eous, 
nwdimn-texturl'tl soils of the uplaltc1s. These soils occupy 
sloping areas in the rolling :t,ud hi11,\ parts of the ~ount-y, 
I,e.!o\y the ('(1~.!:i:' of th(' ('a prock. I hy occur \nth the 
Potter and ){IJ1sker soil~. The Berthoud soils developed 
under :,:hoLt and mid grasses. , 

The surface laTer .is grnyish-bro\Yll to brown loam that 
is o'eneralh abolit 10 illdtt'~ thick. It h .. :" gnmular stnl<'
tu;e and is hard ,,,hell dry and friahle ,,-hen mQi"t. (}ra::::s 
]'()I)1 s <In' ahun<hlllL in thil-' byt'r. TlIe slll'iace layer pud
dles easilv if these soils are pn3tured when tllPY :\,re 
wet. _ \.s t,he puddled an'as chy I a ha1'(l surface crust, is 
formed that is difficult to break. 

The ;;::nu,.:oil is gen~rany gl:ayjsh-hro"n t() YefY pa,~e 
brm,n loam about 30 melles tluck. It has ,yeak prIsmatIc 
and subanO'uJar blocky ~tructure and is hard ,,-hen- dry 
and friabl: \yhen moist. Permeabilit:v is moderate, aJld 
;oots penetrate thi~. layer ea::-:ily .. The subsoil has an 
accumulation of calcnun c:arbonate In the lower part that 
is about 0 percent, by volume. , 

The substratum is calcareous, loamy !111unum washed 
clm,n from the slopes aboye. It contaInS fragments of 
ca.liche. 

The thickJl(,,'3s of the surface layer rnnges from 5 to ~~ 
inches.. The texture of the subsoil is fine santly loam III 
a fe\y places. Depth from the sllrince to the accl.untlla 
tion of calcium ('arbonate ranges from 16 to 30 lJlC'hp" . 
and the content of \"isible calcium carbonate ra,nges from 
1 to 5 percent, by volume. A few fragnlents of lime
stone and a few quartz pebbles occur throughout the 
profile. . 

The Berthoud soils It:we a thinner, lIgh.ter co-Iored 
s.1lriate layer and a less clayey subsoil than the BIPPUS 
soils. Th~\' are more srrlHh:tll:u~ the .:\Iansker soils, and 
they co)tta'in a less promInent horizon 'wl~ere calci~Jm 
V<ll'bol1ate has <lI'('lIlnulated. Tlwy are . slIghtly more 
clayey than the )IolJeetie soils. TlIp Berthoud soils are 
les~ retlclish a,nd contain coar:-;(' r sand than the ,Yoodward 
soils. _\l s'o. tlll'Y l1enlop('cl in al~uyiu~ washed down 
from theslope:-:i a,bove rather than J1l sedIments from the 
red bed:-;. The Berthoud soils are more cl:iycy tha.n the 
Likes soils. 

Th(' Berthoud soils are well drained, and they take ill 
water at ,1" moderate rate. .:\luch of the ,yuter runs off~ 
ho\Yt~,n>I" lll'i'ol'e it soaks in. The soil material is rarely 
moist h;low a lkpf.h of 40 inches . . 

Thef::.e Bl'l't houd soi ls are used for range. They are 
}11a pped only in a (,(HlIple..\: with the Potter and .:\Iansker 
'-oi Is. 

Bippus Series 
In the BipPllS series ate deep, clatk-coloren, moderately 

fiue tt'xtured and mudel'at'ely (,O:\1'se textul'e(1 soils of the 
uplands. These are gelltly' sloping soils on foot slopes 
and fans in the rolling l)al'ts of the county below the 
edge of the High Pla.ius. , 

TIll' surftWt' layer IS Yen' dark ,!2.Ta Yhh-hro'\Yn cla y loam 
to fine sandy loalll that' is g-el'J'entlly about 1;) ·inches 
thick. This layel' has gl"anubl', sulxlllg11lar blocky. or 
prism.\tic structure and is hard when dry and friabJe 
when mO'isL 

In most places the subsoil is grayish-brown to WI'y 
pale brown, clay loam about 1;) inches thick. It has weak 
prismatic and sub angular blocky strudure alid is hard 
when drv and fria,ble when moist. The subsoil is ca,l
cnre()l1:-;, 'It has an accumulation of eakinm cai'bonate in 
the 10\\'er pa]'t that is \'jsible but is less than 5 percent, 
by volume. The sn],::;oil is moderately per11le:~ble and is , 
1'l'::I,(li]y penetrated by roots. . , 

The substratum is cal('ar('o11s alluYlUm washed down 
from the slopes nbo"e. ~\. small (lJ\1ount of alluyiaJ sedi
ment continnes to wash on.to these :-:()i 1.8. 

The surface layer l'all!:?,"l':-; from 10 to 2-1 llwhes in thick
I1!;'SS, and that la\l'l' is calcarcous i~l :~ few plac(':-;. In a 
few phces the texture of tllP, ;:';1,1.1)sol1 IS salHIy clay loam. 
1 )epth to the lay!'r ,,,here calcmm carbona,te bas aCl'll-
1lI111nte(lranges frOllt ~(I to ;-)() ill('hps, and the thickness of 
that layer l'lll1p:es from 10 to 2-1 indw:-:. In a. fe,,· places 
the subsoil and the snhstratulll ('ontain buried JUYl'l'S of 
da y loam that has a blocky structure. 

'i'he Bippus soils han a thickrl', dftl'ker colored suriar'e 
l;\ypl' and a more c-la,wy ~lIbsoil than tJle .:\Iobeetie soils, 
Tiwv are more 1))'O\\'n i:-;11 than the OltOJl and ~[jl es soil-.; 
and' the texture of their slIbsoil does not differ so dis~ 
tincth fl'om that of the finrfn('e layer. 

Th~se soils are used most.ly for range, but some arl':1S 
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are cultivated and a f~w are irrigat~d. Alfalfa, sorghum, 
cotton, ~nd small grams are the .mam crops. These soils 
are fertIle, and most areas receIve runoff from soils in 
higher positions. 
~ppus clay lQam, 1 to 3 percent slopes (BcB).-This 

SOill~ on concave foot slopes at the edges of valleys or on 
allUVIal fans on the valley floors in the central, southern 
and eastern parts of the county. It lies just· above th~ 
flood plains occupied by Spur clay loam. The areas are 
small, gen~r~lly about 20 a~res in size. Some scouring 
an~ depOSItIOn occur. GullIes are advancing up some 
qramageways, and stream channels are cutting into the 
lower edges of the areas in a few places. 

Included with this soil in mapping are soils of other se
ries or other Bippus soils that make up as much as 10 
percent of some areas. Among the included soils are 
Spur clay loa.m on narrow floo~ plains along some drain
ag.eways ~nd m the broader <iI-amageways; areas of Bippus 
soIls havmg a surface layer of loam, light silty clay loam 
or :fine sandy loam; and moderately sloping Bippus soil~ 
on the upper part of the slopes in some areas. Also in
cluded are areas of Mansker clay loam on low ridges and 
of Olt.on ?lay loam. These included areas are less than 5 
acres In SIze. 

This Bipp~s soil is well suited to most crops grown in 
the area. Wmter wheat and forage sorghum are the main 
crops, but alfalfa is grown in some irrigated areas. The 
native grasses are chiefl.y b.lue grama and buffalograss. 
The hazard of water erOSIOn IS moderate and that of wind 
erosion is sl~~ht. (Dryland capability' unit IIIe-2, irri
gated capabilIty umt IIe-2, Deep Hardland range site) 

~ipp~s ~n~ sandy loam,.1 to 3 percent slopes (BfB).
This soil IS m gently slopmg, concave areas on alluvial 
fans, foot slopes, and valley floors. The areas are small 
and they are scattered throughout the central, southern: 
and eastern parts of the county. 

. The surface layer is fine sandy loam. The subsoil is 
generally clay loam, but it is sandy clay loam in a few 
places. In most places where this soil is in cultivated 
fields, it is slightly eroded. Gullies are advancing up 
some of the drainageways in the cultivated areas, and 
stream channels are cutting away the lower edges of a 
few areas. 

Included in the areas mapped as this soil are other 
soils. Among these included soils are Spur and Guadalupe 
fine sandy loams in large drainageways, Mobeetie fine 
sandy loam on the upper edges of some areas of this 
Bippus soil, and Miles fine sandy loam near Alanreed and 
Lefors. Also included is soil material in meandering 
creek channels; soils in small depressions where the 
surface layer is loam or sandy clay loam; and on the upper 
edges of areas of this soil, patches of a Bippus fine sandy 
loam that has slopes of 3 to 4 percent. Each of these in
cluded areas is less than 5 acres in size. 

This Bippus soil is well suited to all the crops grown in 
the county and is nearly as well suited to farming as 
Bippus clay loam, 1 to 3 percent slope~. The main dry
land crops are cotton and grain sorghum; some alfalfa is 
grown under irrigation. The chief native grasses are blue 
grama, sideoats grama, and little bluestem. The hazard 
of wind erosion is moderate, but the hazard of water 
erosion is slight. Surface runoff is slow. (Dryland 
capability unit IIIe-4, irrigated capability unit IIe-5, 
Sandy Loam range site) 

Brownfield Series 
In the Brownfield series are deep, bro,Ynish, coarse

textured soils that are moderately sloping. These soils 
are on the uplands in the southeastern part of the county. 
They developed under a cover of tall and mid grasses 
and some brush. 

In most places the surface layer is light-brown fine 
sand about 18 inches thick. It is structureless and is 
loose both when dry and when moist. 

Generally the subsoil is reddish-brown sandv clay 
lo~m ab.out 20 inches thick. It has moderate, very ·coarse, 
prI~matIc ~nd weak, fine, subangular blocky structure. 
ThI.s layer IS very hard when dry and friable when moist. 
It IS moderately permeable and is easily penetrated by 
roots. 

The substratum is moderately sandy outwash. It is 
reddish brown or yellowish red. 

The thickness of the surface layer ranges from 4 to 
24 inches. In areas that have been deep plowed, the 
surface layer is a mixture of fine sand and sandy· clay 
loam. The thickness of the subsoil ranges from 12 to 
30 inches. 

The Brownfield soils have a more sandy surface layer 
than the Miles soils. Their subsoil is more clayey than 
that of the Springer, Likes, and Tivoli soils. 

The ~rownfi~~d soils ~re easily eroded by wind and 
are low m fertIlIty and m water-holding capacity. The 
san~y su~·fa.ce lay~r, steep slopes, and damage from past 
erOSIOn lImIt theIr use. A thick stand of tall native 
grass is difficult to establish and maintain and bare 
areas continue to blow and wash durinO" windstorms and 
rainstorms. ~ 
. In this .county. the Br?wn~eld soils are mapped only 
m an undIfferentIated umt WIth eroded Miles soils. 

Guadalupe Series 
In the Guadalupe series are dark-colored calcareous 

loamy soils. These soils .are on the .flood pl~ins of most 
of the strea~s tha~ dram the rollmg and hilly areas 
b~low the HIgh Plams. The native vegetation was tall, 
mId, and short grasses. . 

The surface layer is grayish-brown dark O"ravish
brown, or brown fine sandy loam that has gran~ai and 
~ubangu]~r block~ structure. It is generally about 16 
m?hes thIck. T!llS layer is hard when dry and very 
fnable when mOIst. A small amount of fresh alluvium 
is added to it when these soils are flooded. 

The subs~il is grayish-brown to pale-brown fine sandy 
loam that IS generally about 20 inches thick. It has 
prismatic and subangu~ar blocky structure and is very 
hard when dry and fnable when moist. This layer is 
moderately permeable and is readily penetrated bv roots. 

The substratum consists of loamy calcareous sediments. 
This material washed from soils in upland watersheds. 

The thickness of the surface layer ra11O"es from 6 to 2:2 
inches. The subsoil is 8 to 30 inches thick and contains 
thin layers of loam, clay loam, sandy clay loam, and 
loamy .sand. Depth to the substratum ranges from 24: 
to 48 mches. The substratum contains thin lavers of 
brownish sandy and loamy alluvial material. In a few 
places the water table is in the substratum. 
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The Guadalupe soils han a more sandy subsoil than 
the Spur soils. They are darker colored and more clayey 
than the Lincoln soils and are less grayish and better 
drained than the Sm>etwater soils. 

The fluaclalupe soils are used mostly for range. They 
are easy to work, howewr, and some of the larger areas 
are cultintted. ""'t fe,,~ areas are irrigated. Yields of 
alfalfa, cotton, sorghum, and small grains are moderate 
to high. The hazard of "ind erosion is moderate. 

The Guadalupe soils are mapped only in an undiffer
entiated unit with the Spur soils. 

Hilly Gravelly Land 
Hilly gravelly land U~g) is a miscellaneous land type 

in areas ,,,here there are many gravelly knobs and ridges. 
The areas haye a pronounced drainage pattern. They 
are mainly on the edge of dissected terraces along the 
North Fork Red River east of Lefors and along McClel
lan Creek northeast of Alanreed. 

The soil material in these areas varies in thickness, in 
content of granl, and in other properties. The thick
ness over bedrock or red-bed material ranges from 3 
inches to more than 40 inches. The content of gravel 
ranges from 10 percent to more than 50 percent. The 
slopes range from 3 to 20 percent. 

Likes sandy loam makes up about 25 percent of the 
acreage mapped as this land type; Likes loamy fine sand, 
about 10 percent; and other soils and land types, about 
20 percent. These included soils are intermingled with 
the soil material on the gra yelly knobs and ridges, and 
they occupy areas less than 5 acres in size. Other inclu
sions are areas of caprock conglomerate that are several 
feet thick over red-bed material; areas of Woodward 
and Quinlan soils and of red-bed material; small areas 
of Mobeetie fine sandy loam, ~Iiles fine sandy loam, and 
Springer loamy fine sand on ridges or on the higher 
parts of these areas; outcrops of loamy, calcareous soil 
material and weakly cemented sandstone; and Lincoln 
soils in the drainageways. 

The different parts of areas of this land type support 
different kinds of plants. The main grasses on the grav
elly knobs and ridges are sideoats grama, hairy grama, 
three-awn, and little bluestem. Scattered brushy plants 
'1re yucca and catcla w. The main grasses in the areas of 
Likes soils between the gravelly knobs and ridges are 
sand bluest em, little bluestem, indiangrass, switchgrass, 
sideoats grama, and blue grama. Brushy plants are 
sand sagebrush and skunkbush. 

This land type is used mainly for range. It is mod
erately productive, but it needs good management for the 
control of erosion. The areas are also used by wildlife. 
Some areas are mined for sand and gravel, and mine 
pits and waste areas occur in some places. (Dryland 
capability unit VIs-I, not placed in an irrigated capa
bility unit, Grayelly range site) 

Likes Series 
In the Likes series are deep, calcareous, coarse-textured 

soils that are gently sloping to sloping. These soils are 
in stream ,'alleys in the uplands in the central and east
ern parts of the county. They denloped under tall and 
mid grasses and do not have well-defined horizons. 

The surface layer is grayish-brown to yellowi.S,h-br~\\·n 
loamy fine sand that is generally about 10 inches thlck. 
It has weak granular structure and is soft when dry and 
very friable when moist. The surface layer takes water 
readily and is easily penetrated by roots: 

This subsoil is very pale brown to strong-brow!! fine 
sa~dy loam to fine sand that is generally about 24 mch~s 
thICk. It has weak, sub angular blocky structure and .IS 
soft when dry and very friable when moist. PermeabIl
ity is moderately rapid in the subsoil. The caRacity to 
h~.~ater and plant nutrients is limited becauseof the 
coarse texture of the soil material. 
'-Thesubstratum is calcareous sandy outwash and loess, 
associated with the lower part of the Ogallala formation. 
It contains lenses of weakly cemented sandstone in some 
places. 

The surface layer ranges from 8 to 18 inches in thick
ness. It is noncalcareous in a few places, and in a few 
places it has a texture of sandy loam. The thickness of 
the subsoil ranges from 12 to 36 inches. The content of 
gravel, sandstone, and hard caliche in the subsoil ranges 
from 0 to 20 percent, by volume. The texture of the 
substratum ranges from fine sandy loam to fine sand. 

The Likes soils are more sandy than the Mobeetie soils. 
They are less reddish than the Miles and Springer soils, 
and the texture of their subsoil does not differ so dis
tinctly from that of the surface layer. They are more 
loamy than the Tivoli soils. 

These soils are used for range, and sand bluestem, in
diangrass, switchgrass, little bluestem, and sideoats 
gram a are the main grasses. Sand sagebrush, wild plum. 
yucca, skunkbush, and shin oak also grow in some areas. 

These soils have low natural fertility. The sandy tex
ture of the surface layer and the high content of calcium 
carbonate make the hazard of wind erosion serious, and 
blowing is likely in some bare areas. 

Likes loamy fine sand, 3 to 8 percent slopes (UD).
This is the only Likes soil mapped in the county. It is in 
shallow valleys and on hillsides along streams in the 
southeastern third of the county. Some areas are undu
lating and have a poorly defined pattern of surface 
drainage. Gully escarpments occur in some drainage
ways, and a few small blowout holes have formed in some 
areas. 

Included with this soil in mapping are other soils that 
make up as much as 15 percent of some areas. Among 
these included soils are Springer loamy fine sand, Tivoli 
fine sand on small dunes, narrow areas of Lincoln soils in 
drainageways, Mansker fine sandy loam on ridges and 
Mobeetie fine sandy loam on the lower hillsides in 'some 
areas. Each included area is less than 5 acres in size. 

This Likes soil is good for range, but it is not suitable 
for crops. The hazard of wind erosion is severe and the 
w:ater-holding capaci~y is low in the sandy subshil. The 
YIelds of grass can be Increased by c?~trolling brush (fig. 8) 
In these areas. (Dryland capabIlIty unit VIe-6 not 
~laced In an irrigated capability unit, Sandyland ~ange 
SIte) 

Lincoln Series 

The Lincoln seri~s is made u~ of deep, light-colored, 
sandy, calcareous SOlIs. These soIls are on flood plains of 
most of the streams in the county. They developed under 
tall grasses. 
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Figure S.-An excellent stand of native grass on Likes loamy fine 
sand, 3 to 8 percent slopes. The brush has been controlled. 

These soils do not lu\\'e well-de.fined horizons. In most 
places their surfa('l' laYl'r.is p:rayish-brown to pall'-brown 
loamy fine sand abo~lt 1:2, mdw:-; thi('k. It has weak grall
ular structure and IS slJ<rhtly hard when dry and yen
friable when lIIoi,.t. Th~ content of organic matter IS 
low, and the frequent floods add fresh allU\' ial sedi lllents 
to this bwl'. 

Below 'the slld:,\l'p layl'r is gPllPl'ally bro'Yllish-('olored 
loamy sand that IS se\'eral feet thick, This matl'rial is 
stratified an~ ('ollt:,tills h'lIs~:-; of ('oarsI' sand, g'l'a\'pl, and 
loamy allunal :-;pdllllPlltS. fhe loalll\, salld is structure
less and i::; 100St' I)(lth when (hT alld' when moist. It is 
rapidly permeab)t' and ('an be l:;lsily P('Ill't rated by roots. 
The \,:ater table }:-; at a (ll'pth of ~ to 10 fept in SOlllP an'as. 
~[ottlll1g ge1wrally OCCllI'S below the watl'r table. The 
material lIlHlprlyill:\! the snbsoil i:-; ('al(,:1l'l'ollS sandy 
aIhn'ia l sedillll'lltS. 

The thiclmess of the snd,\l'e lawr l'<UlO'es from ,..:; to 18 
inches, and the textlll'P ranges fl'Oll1 fi71P sal\(l to fine 
sandy loam. The Sll d,j('e la \'er is n01\(',d (':ll'POllS in a few 
places. In gellPl':II, the textllre of the lllaterial just below 
the surface la WI' is sand to loamy fine sand, but t.here 
are thin llly('r~ of nne slIll(ly loam; wry fine s;ul<ly loam, 
grayelly loa Ill, or loalll in places. .\1:-;0 , thin lenses of 
silt . loam, ~lay loam, or silty clay loa III , lpss than half 
an Inch tIuck, o('em' in ;';OIlIP ureas of these soils. 

The Lincoln soils are lighter col()]'p(l and more sandy 
thm,l the ~pur and Guadalupe soib. TIH'Y are better 
dramed ,111<1 haye a lightel' colorpd, more sandy surface 
layer than the ~weet \\'at el' soi ls. 

The Lincoln so il;.; are usetl mostly for rallge, but" few 
areas are in meadow. Tall p:rnsse,-:, a fpw cottonwood 
trees, and SOlll(' :-;alld sagebrush gl'o\Y on lllO,.;t of the 
areas of rallg"p. ~[()st areil:; of these soil::: an' frequently 
to occasionally flooded, but a few areas are not, flooded, 
because the stream channel is entrenched deeply enough 
to carry thl' floodwatpl's. The danger of floods and the 
seYere hazard of wim1 erosion make the::,l' soils unsuitable 
for cultiYittion. 

Lincoln soils (Ln) ,- These soils are on nearl~- level to 
undulating flood plaills, onl~' II fe,,' feet above the cha.nnel 
of the stream. They are on most of the bottom lal1d~ in 
the central a.nd eastern parts of the count~". In most 

places their profill' i" like the one described for the Lincoln 
s(']'ies. but the texture of the surface !.n'er is fine sand or 
fine salldy loam in man~~ nre:lS or parts (J'f arens , Flooding 
of these soils causes scouring and stream cutting and fresh 
alluvial material is deposited each time the' aJ'f'liS are 
flooded. ::\feandering s trel1111~ erode n way the edges of 
SO llH' areas and add l1e,," material to others. .Uso. ~edi
mellts from nearby strea.m channels are blown onto these 
soi Is. U 

Included in the al'elb mapped a:-; t,hese soils are narrow 
(lrea...; of Tivoli fine sand on low dunes ; soil material in 
stream ('hallllC'j,.;; and al'l':!" of ~pur fine sandy loam, 
Guadalupe fine saJldy loam, and ~W('('t water soils. These 
included areas are less than .'i acr!'s in size, 
. The Lincoln soils are good for gra:-;~ , ~nll(1 bluestem, 

lIttle bhl('stcm, indiangras~, s\yit('hgl'flS::', and sideoats 
gram a are the main natiye gra",,('S, ThE' hazard of wind 
erosion is ";(,\"l'l'(', alld bare an'us bI(J\\' I'padih' . Some areas 
are subirrignte(L (Dl'yland capahility unit \",,-2 not 
placed ~n all irrigated (:upahilit \' unit, Salldy Botto~land 
range site) 

Mansker Series 
In the :\Iallskel' series al'e dark-c'()I()I'l,d modemtph fine 

tl'xtured to moderntelY coar:-;p tl'xt ured ~oils t.hat h'a n' a 
w~akly developed p'rofile oyer, loamy material. Tl lese 
SOlb al'l' gYllt Iy slopmg to sloplllg and o('cnr on uplands 
throllg:lwlli thp ('Ollllty, The Iargpst an'as are just below 
tIle pd "~p of the nearly IP\'l'l I Ii).,dl Pin i ll;';, and they ex-
1l'1l(1 out from tIll' Hil!'h Pla;11s f()1' ",(,\'pl'al milE'S. ' 

The Sll da('p InYPL' is brO\Yll t I) dark :\!l'l1yi,.;h-hI'o\\,ll, 
cakarl'Olls clay loalll to fine Sall(1\' loam that is about 8 
ill('lws thick in 111O:-t pla('!'s. Tfl is In \'PI' hn:-< I>Tallu1ar 
stl'lldlll'P. and is. sligl~tly hard when' <11';' and friable 
when IllOISt. It I S ensll\' \\'ol'kp(1. The lU""h ('Olltl'llt of 
l'llkilllU (':\I'\lollnte affed's the O'l'owth of plants to some 
extl'llt. and in('I'pas!!s the SIl,..(~Pt ibilit\, of this soil 10 
blowill:\!. ' 

(;!'lll'I 'a lly, tIll' s\lhs~,il is gl'ayish-browll to \'pI'Y pale 
brown (·lay loam that 1S strongly (':tlc'at'Plnls, It ha:-; l11()(1-

erate gralllllal' and suhall~.!:1l1ar hlcwkv stl'lldlll'p and is 
~ard \yhPll dry and frial;h~ when moist. Permeability 
lS moclerat!', and roots penl'i I'ntl' t.lw In\,{>L' l'asih' . 

. The s\lhstratum is 10:1111)' lm'ss Ol' alhl\"ium that has a 
hIgh conte!lt of lime. It ('olltains :\ }l.'Plllillt'lIt, layer 
" 'here calcmm carbonate has :\('('ulIlUlatf'd, "'PllPl'alh: at 
:\ depth of ahout 17 jnclll'~, but the d!'pth rm;!!ps froll1 1~ 
to :!:! i 11(' hl's. ' 

The surface lnYE'r rall!.!"l'S from ;"i to 1:z inches in thick~ 
11(,SS, :Illel the tpxture is l( ~:t ' ? in SOlllP of the Hpppl'l' areas. 
The te·xture of the SUbSOllls loam or sall(h' clay loam in 
~I few places, The amount of \'isihlp ('alt:iulll '('ul'bonate 
m the substratmn ra]\ges from;) to 70 pen'pnt, hy yolume. 
In some pl:wps the slllJstl'utllm contain:-; \\"pakly' cemented 
;:;1 rata of ca,li('lw or sandstone. . 

The ~lallsker soils occur with the Potter soils (fiO'. 9) 
but their profile, is thicker than t ha t of the Potter ~...;oils~ 
T1ll' ~ransl~e.r soils are ~hall()wpr over a conspicuous layer 
where ('alCllUll carbonate has accumulated than are the 
Portales soi ls. They haye a calcareous and thinner sur
fa~e la~:e.r and n less well, dewloped profile than the Zita 
soils. I Ill' ~Inll :, ker sods are mnl'l' clayey thml the 
Berthoud and ~[obeetie :,pi ls. ' . 
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Figure !/, - 'An ~re:a of :\[ansk~r cJay 1mI'm, 5 to S percent, slop~~, 
in range. ;\lafl~ker-Potter compLex', 3 to l2 percent slopes, is In 

the background. 

;-.illlllV of tlw gt'lltly s1opin!!' and llIJ)(ieTutt"iy ,~lopil)g 
aTP:I:-; of tlll':'-p ;;.:oib arE' t'n1tinli~\(.l. "'inter whe,,il, al'ia 
fomu'p' );o)'!.!:hllm an' tIll' nhie:f 1'1'01''''. 

Tiw:-;e f'i)j l:-; :\l'~' \\"~ll ch:,!'1i1H'll. Their tbin profile limits 
theil' ('UPUl?i1) to hold plant nub'ielli~' aml,\' atel'. 

M.ansker clay loam, 1 to 3 percent slop,es (MaB), 
Thi~ ::-ioil i:-; a-round playa, lakp:, , ,llong dl'ailll.lg;eWH;":;;1 ,md 
on low l'idg:('~ Oll t,he High Pltii11~l. In th('lU'('.f~ bdo\\' the 
edge of t h(' High Plaill " , it is. on ridgT' !:'\ Hnd on~('n.tl;\
slo-p,iM: hill",icil' ,,: The :iul'fa('(' b;\·l'r is sli ~htl;\· ti' (l'ker 
t Illfn that of the other ~\ I [lll"'k!'r day !o,w'H The-, 111yt'l' 
when' ('nlcium carbonate Jl!l:-:i ;1C'('u1l1uluted l'CJlltain;-; mOTe 
('ulc:ium !: 'lI'bQil;4t~· thiUl t h~l comparuHL', bYJ>l" in the Otll!:'T 
:'Lu\ ~kel' <'lay IOlon". The: suil material in the upper.nw:-;.t 
R inches' of the proille is ilOllra]('a,reOU.s in a fe\\~ pJ~t('(';';. 
Erll~ion bv wind lind \\' 1t tel' hu;j removed l~ fe\\, im'lte~ 
of the surface la,~e:t in most ('ulti\'ated field=,. When' 
t.he slopes ate 2 to 3 p(,I'('~nt, a f{'\\~ ~hi\llo\\' rills dewlop 
ilftt'1' 11 he.a \T ram. 

' Port,<llc~, Olt Oil , <111d Zib soils in 10\\' ph:ceB and Pot ter 
~(\i1s OJ} ric,ige:s make up as much, <1:;; 10 percent 01 any' 
an,'a 1ll,tppe.d 'a'S this ~ranskei' :-lcnt Each of til(' a,reas 
of included s'oil~ is less t\),ill 5 a('l'es ill :-iz{;\, 

Tlli;, :\[<ul~lwl; "oil is. fa,itl;r good for crop" and i:> good 
fox gl'11SS. .\.b'out nne-fourth of the a(Tea,Q'e is cultivated. 
The cbief (' I'PP:-; are ::Ul1u.ll gruinsand BQr~lnim. and :rield~ 
lixe moderate to low. The main l'1:aiiye ~)'tl:-;)-:(>S l~re bh,ie 
gl';tllHL tiideQa.ts gr'a1n;i , tlnd little bluestein. ~ollle C'1'Op
lalld h IlS been abandoned or re..::seedecl to gl'a ;o:;s. The 
httz'urd <if ,tind ero'sian i~ ~light, and the hazard of water 
el~o:-;ioll is ::slight to ll),ode.rttte, . (Dryland CalJtfbilit;\- Ul1it 
1110,-7, irrigated ~apabilit:r unit II1e--7) Hardla-nd Slopes 
1'1tIIg'c'site) . 

l\bnsker c;lay loam, 3 to 5 perce.lit slopes (MaC).
Thi,..; ~~).il lie ' aroun.d play,}, hlkes and along dtl!i11:lgcWllYS 
in Urel'l" 'Of the High Pbins, . It is below the eqge of tJi).e 
iligh Pbins 011 ridges nnd h~lbides. In a few.places the 
tex,-ture of the surfltCe lawr l~ loam, The horJzon where 
(:alrituil ca:rbOll'n,te has l~('('umulated is le~s conspicuous 
(fig; '10) than tba t in )hll"l"er: dn~y ~ou,m, 1 to 3 percent 
::;16pc>:o:. -!U fields ~hat. <~l'e nn:.;\' ('ultl:rlLt~d or thnt baye 
be~JI cultivated. thIS so1115 generally slIghtly to modenlttel,r 
erod'ed. Erp~itm hy wind and ,nl,ter has removed as 

Figure to.-Profile <if M.anske.r clay loam, 3 to 5 perce~t slopes, 
. sb()wing when:, calciluncarb()n3te has ac~u,Il\ulated. ' 

much a~ hnlf of the odglflal sutfate la;\'t'l' , and. ::-; ballow 
gullies occur ill snme or t h.8 dl'aIDng('\Y1t,Ys. In al't-'HS 'Of 
nll'lgf\ escurpments, 01' ahrupt ti:-;,r:-;', a~ much Hi" 3 feet 
lljgl t ,ut, in and on 1 he sid.es Qt a te,,'nil.t'ul:nl drttilt!lge\\·ity:,;. 

.\s much as 15 perc-errt of 11W::;t aI'eilS mapped as this 
:-;(J'il consist of inclus:ions 'Of other solls. Allwng thc::;e 
inclUded soils aTe Fprt.uIt'" dny loam~ Berthoud loa,In on 
the lo\n.lt slo])Ps, OltO)l day loam in IHll' 1'0 ,\\0 3.l'l'1ts along
ridges, ~\lflUsk('I" fine sllluly loam Ill'af' _ Uliilreed, Potter 
soib, and small urBas of gentl;\- sloping nnd model',ttt'h' 
~ltJpjng other sQil~ .. Uj;O included ar,r al.'e<l~ .of Bippus 
aod :-:',n\r d,JY tO illDS in dl·tliliag:ewn~· s in the larger U)'r-H.s 
of this ':\Iall~l~\!l' :-;nil, and eroded l1Wlts ill a few fieJds. 
EtU'h of the includpd <treas is le;-;;:; tlHru ;:, a.en's in sIze. 

This ~ralU~kel' soil ahsol'Qs so)ne mo:t.--tl:ij'p from l'ain
tHll, biJt seme oj the rai)1fa 11 runs off Iwiore it ('au soak 
in. The haznrd 0:£ ",·ind erosioll is slight, nml t.he hazard 
of water el'o:iloll is moderate. 

Thiii SQil is ~Qod for gras'S; bl~t it is bir to poor fol' 
il.IO:-.t Cl'!)]9S . . It ]s use~ mostly for ra,tlge. Qud bfu:e gl'flmU, 
;,'ldL'oats !.!:l'amn, and little bhlcsklll are. the c}ud g'rn ;;5(,,,, 
TVin:ter wheat, grain s.orghum, ~nld fornge s:orghtuli atH 
grown on a small ~lcT~,age t?nC'll yNll' , (Dr.dand eapability 
unit Iy,(>-g~ not pla:~ed,in anirl'jgatec1 capn bility lmit, 
lIardlalld Slopes range slte) . 
M~nsker clay lo,aIil, 5 to 8 percent slopes (M a: D), -')' 11 is 

soil is nlongriages, on hil~sides, and in dtain.agewil~·s in 
YlUleys. Lu,rge tl''itdl'i :il<e III the st~eper nre.{\,s belo\\' the 
edge of the fiej'(rl~~ levl;ll ,Hig:h Pla-ins. The teXh.ll'e of the 
swface la:nf' and snh.;o}l i ~ loam instl'ffri of d tl;\- lOmn in 
u few p!aCC'i. The honzon wh.ere calcium e:(rhOlla.t~' has 
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accumulated is less conspicuo.us than that in the less 
slo.ping Mansker clay lo.ams. Advancing scarps, generally 
2 to. 3 feet high but in so.me places as much as 8 feet high, 
are o.n bo.th sides o.f many o.f the drainageways. In so.me 
places the scarps have advanced as much as 75 feet up the 
hillsides. Mo.st o.f the areas in the drainage ways between 
these scarps have revegetated and are stabilized. In a 
few places two. o.r three o.f these scarps are advancing up 
the sides o.f a drainageway. They o.ccur in benches that 
resemble steps. These scarps indicate the pro.gress o.f 
gradual ero.sio.n into. the High Plains; they appear to. be 
advancing a few feet each decade. 

Included with this So.il in mapping are o.ther So.ils that 
make up abo.ut 15 percent o.f mo.st areas. Amo.ng these 
included So.ils are Bippus clay Io.am in drainage ways , Olto.n 
clay lo.am o.n ridges, and Po.tter So.ils o.n ridges and kno.lls. 
A few areas o.f mo.derately slo.ping So.ils are also. included. 
Each o.f these included areas is less than 5 acres in size. 

The hazard o.f wind ero.sio.n is slight o.n this Mansker 
So.il, but the hazard o.f water ero.sio.n is severe. Water runs 
o.ff befo.re it can so.ak in, and this So.il is rarely mo.ist belo.w 
a depth o.f 3 feet. 

This So.il is go.o.d fo.r grass, and most of the areas are in 
range. Blue grama, buffalograss, and sideoats grama are 
the chief grasses. Scattered yucca and catclaw grow in 
some areas. (Dryland capability unit VIe-2, not placed 

. in an irrigated capability unit, Hardland Slopes range site) 
Mansker and Mobeetie fine sandy loams, 1 to 3 percent 

slopes (MbB).-This undifferentiated unit is made up of 
about 60 percent Mansker fine sandy loam and about 40 
percent Mobeetie fine sandy loam. Individual areas, 
however, may be Mansker soil, Mobeetie soil, or both. 
These soils occur mainly in small areas with the Miles 
soils and are scattered throughout the southeastern part 
of the county. The Mansker soil has a subsoil of sandy 
clay loam. In some places the. substratum contains 
weakly cemented, calcareous sandstone; otherwise, it is 
like the substratum in the profile described for the Mansker 
series. The profile of the Mobeetie soil is like the one 
described fo.r the Mobeetie series. Most areas that have 
been cultivated are slightly eroded. 

Included with these soils in mapping are other soils that 
make up about 15 percent of some areas. Among the 
included soils are Miles fine sandy loam and Miles loamy 
fine sand in low areas, small areas of Potter soils on ridges 
and knobs and a few areas, about 1 acre in size, of gravelly 
soil material on knobs. Each included area is less than 
5 acres in size. 

The soils of this undifferentiated unit are calcareous, 
have low water-holding capacit~r, and are low in fertility. 
Also they are subject to erosion by wind and water. 
O~ly a small acreage is cultivated. The yields of most 

cro.Ps are low, and many areas that were f?rmerly cul
tivated have been returned to grass. The cillef crops are 
grain sorghum and forage sorghum. A. small acreag.e ~f 
these soils, in large fields with o.ther SOlIs, has been IrrI
gated. Where cultivated crops are gro.wn, stubble-mulch 
farming terracinO" and conto.ur farmmg are needed to 

'b' . Al f '1' contro.l erosion and to conserve mOIsture. so, erh lzer 
is needed to. maintain fertility. (Dryland capability unit 
IVe-lO, irrigated capability unit IIIe-7, M:ixedland 
Slopes range site) 

Mansker-Potter complex, 3 to 12 percent slopes 
(McD).-About 75 percent o.f this complex is 1fansker 

clay loam, 15 percent is Potter soils, and 10 percent is 
o.ther So.ils, but the proportions of each soil vary widely in 
different parts of the county. These soils 'vere mapped 
in a complex because it was impractical to separate them 
on the map. They are extensive along the areas of the 
dissected margin of the High Plains. The !-.Iansker soil 
is moderately sloping to strongly sloping and is on hillsides, 
knobs, and ridges. The Potter soils are sloping to mod
erately steep and are also on knobs and ridges. They gen
erally have a texture of loam or gravelly loam. A typical 
profile of a Mansker soil is described under the ~fansker 
series, and a typical profile of a Potter soil is described 
under the Potter series. 

Although the proportion of other soils included in this 
complex is generally about 10 percent, it ranges from 5 to 
30 percent. Among the inclusions are ledges of hard 
caliche caprock and areas of Rough broken land on escarp
ments and in areas of subdued escarpments, areas of 
Mobeetie fine sandy loam on hillsides, and areas of Bippus 
clay loam and Spur clay loam along drainageways. Also 
included are small areas of Badland and of gullies and 
advancing escarpments in drainageways. 

The soils of this complex are well suited to grass and 
are used for range. The different soils, however, support 
different kinds of vegetation. The main grasses on the 
Mansker soil are blue grama, sideoats grama, and some 
scattered little bluestem. The main grasses on the Potter 
soils are little bluestem, sideoats grama, hairy grama, 
blue grama, three-awn, and catclaw. Because the soils 
that make up this complex vary, it is difficult to manage 
and use the areas for the maximum production of grass. 
More information on the use of these soils for range is 
given in the section "Use of the Soils fo.r Range." (Man
sker soil is in clryland capability unit Vle-2 and Hard
land Slopes range site, and Potter soils are in dryland 
capability unit VIIs-l and Very Shallow range site; 
these soils ha ye not been placed in an irrigated ca pa
bility unit) 

Miles Series 
The )Iiles series is made up of deep, brownish, mod

erately coarse textured and coarse textured soils that are 
nearly level to moderately sloping. These soils are o.n 
uplands in the central and eastern parts of the county. 
They developed under tall, mid, and short grasses. 

The surface layer is brown to dark-brown fine sandy 
loam to loamy fine sand that is generally about 10 inches 
thick. It has granular and subangular blocky strncture, 
is soft to slightly hard when dry. and is yery friable 
when moist. The soil material in this laver is easily 
worked, but it is easily eroded by wind. A compaction 
pan is likely to forIn if these soils are plowed when 
they are wet. 

The subsoil is generally dark reddish-brown to vello,,'
ish-red sandy clay loam about 30 inches thick. . It has 
moderate, coarse, prismatic and weak, medium and fine, 
sub angular blocky structure. The subsoil is very hard 
when dry and friable when moist, and it is moderately 
permeable. The lo.wer part is lighter colored and more 
sandy than the upper part. Roots penetrate this la~'er 
easily. 

The substratum is moderately sandy outwash that is 
many feet thick around McLean. To. the west, to.ward 
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the edge of the High Plains, the layer of outwash thins. 
In some places there, it is only 2 feet thick over caliche 
of t he Ogallala formation. . 

The thickness of the surface layer ranges from 4 to 22 
inches. ,Yhere the texture is fine sandy loam, the surface 
layer is 4 to 16 inches thick. Where the texture is loamy 
fine sand, the surface layer is 7 to 22 inches thick. In 
some nearly level areas, the surface layer has a dark 
grayish-brown color. In a few places the texture of the 
subsoil is heavy fine sandy loam or light clay loam. 
Some areas contain a weakly defined horIzon where cal
cium carbonate has accumulated. The more sloping 
Miles soils generally have a thinner, less clayey subsoil 
than the gently sloping Miles soils. A few quartz peb
bles occur throughout the profile in some areas. 

The Miles soils have a more clayey subsoil than the 
Springer soils and a more loamy surface layer than the 
Brownfield soils. They are more clayey and more red
dish than the Likes soils, and they are not calcareous like 
those soils. The Miles soils have a more friable subsoil 
and are more sandy throughout than the Olton soils. 
They are more reddish and have a thinner surface layer 
than the Bippus soils, and they have a better developed 
subsoil. 

The Miles soils are moderately fertile and are well 
suited to cotton, alfalfa, small grains, sorghum, and 
grass. Many of the nearly level and gently sloping areas 
are cultivated. Cotton and grain sorghum are the prin
cipal dryland crops, and alfalfa and improved grasses 
are the main irrigated crops. 

Miles fine sandy loam, 0 to 1 percent slopes (MfA).
This soil is mainly in small, scattered areas in the central 
and eastern parts of the county. It is on broad ridges with 
gently sloping areas of Miles fine sandy loam. In a few 
places it is in depressions within large areas of Miles loamy 
fine sand. The surface layer is less reddish than that of 
the other Miles fine sandy 'loams in this county; it is dark 
grayish brown in some places. The surface layer is 
generally about 10 inches thick, and the subsoil is 15 to 48 
inches thick. In most cultivated fields, wind erosion 
has removed a few inches of the surface layer. 

Other soils make up as much as 10 percent of most areas 
mapped as this soil. Among these included soils are two 
areas of Altus fine sandy loam in drainageways south and 
southeast of McLean, patches of gently sloping Miles 
loamy fine sand and Miles fine sandy loam on ridges within 
or at the edge of the mapped areas of this soil, and a few 
low areas where the surface layer is loam. All but the in
cluded areas of Altus fine sandy loam are less than 5 acres 
in size. The Altus soils are not mapped separately in this 
county. 

Most areas of this Miles soil receive extra water from 
other soils and are well suited to crops and grass. About 
half of the acreage is cultivated, and cotton, grain sorghum, 
and pasture are the chief crops. The main native grasses 
on the areas in range are blue grama, buffalograss, and 
little bluestem. Brushy plants are scattered sand sage
brush and mesquite trees. (Dryland capability unit 
IIIe-4, irrigated capability unit IIe-4, Sandy Loam range 
site) 

Miles fine sandy loam, 1 to 3 percent slopes (M fB) .-
This soil is on broad ridges that slope mostly to the south 
and east and are in the southern, central, and eastern parts 
of the county. The areas are scattered and are genera]]y 

about 40 acres in size. The surface layer is brown .an.d 
ranges from 4 to 12 inches in thickness. The subsoIl IS 
reddish-brown to brown and has a texture of heavy fine 
sandy loam to light clay loam. 

In most cultivated areas the surface layer has been 
thinned a few inches by wind and water erosion. Wind 
has winnowed the surface layer and left lenses of loamy 
fine sand. In areas that have slopes of 2 to 3 percent, 
small rills and washes appear after every heavy rain. In 
cultivated areas part of the subsoil has been mixed into 
the surface layer. Some of the areas have been deep 
plowed. 

As much as 10 percent of some areas mapped as this 
soil consists of other soils. These included soils are small, 
nearly level areas of Miles fine sandy loam; moderately 
sloping areas of Miles fine sandy loam on small ridges 
within and at the edge of the areas mapped as this soil; 
areas of soils that have a surface layer of loamy fine 
sand, loam, or sandy clay loam; and small areas, less 
than 1 acre in size, of gravelly soil material on knobs 
and outcrops of caliche. Eroded areas and areas of 
Mansker clay loam and Mansker fine sandy loam on low 
ridges are also included. Each of the included areas is 
less than 5 acres in size. 

This Miles soil is well suited to cotton, grain sorghum, 
forage sorghum, small grains, and grass. About half of 
the acreage is cultivated, and cotton and grain sorghum 
are the chief dry land crops. The hazard of wind ero
sion is moderate, and the hazard of water erosion is 
slight. Blue grama, buffalograss, and little bluestem are 
the main native grasses in the areas in range. Brushy 
plants are scattered sand sagebrush and mesquite trees. 
(Dryland capability unit IlIe-4, irrigated capability 
unit lIe-5, Sandy Loam range site) 

Miles fine sandy loam, 3 to 5 percent slopes (M fC) .
This soil is on hillsides and ridges that are scattered 
throughout the rolling areas east of the High Plains. The 
areas are generally about 35 acres in size. The surface 
layer is about 5 inches thick. The subsoil is slightly 
thinner and slightly more sandy than that of the less 
sloping Miles fine sandy loams. Most of the cultivated 
areas are slightly eroded; erosion by wind and water has 
removed a few inches of the surface layer. In about one
tenth of the acreage, the original·surface layer has been 
completely removed. There are a few rills and shallow 
gullies. 

About 10 percent of some areas mapped as this Miles 
soil are Mansker clay loam, Olton loam, Miles loamy fine 
sand, gently sloping areas of Miles fine sandy loam and 
Springer loamy fine sand. Small areas, less than 1 a~re in 
size, of gravelly soil material on knobs and ridges and out
crops of caliche are also included in some places. Each of 
the included areas is less than 5 acres in size. 

This Miles soil is good for range, but it is marginal for 
crops. About one-fourth of the acreage, however is in 
cultivated crops, mainly grain sorghum, forage sorghum 
and small grains. The hazard of erosion by wind and wate~ 
is moderate. Although surface runoff is greater than on 
the gently sloping Miles soils, it is still medium. (Dry
land capability unit IVe-4. irrigated capability unit IIIe-3 
Sandy Loam range site) . , 

Miles fine sandy loam, 3 to 5 percent slopes, eroded 
(MfC2).--This eroded soil occurs in small areas that 
are now cultivated or that have been cultivated. The 
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damage caused by wind and water erosion in these areas 
is evident. About one-fourth of the acreage is slightly 
eroded. In about one-sixth of the acreage, all of the orig
inal surface layer has been lost through erosion, and in 
about one-half of the acreage, most of the original surface 
layer has been lost. Washes and gullies that have cut 
into the subsoil occur about every 80 feet on the slopes. 
About one out of every four of these washes or gullies is 
too deep to cross with farm equipment. Sand, as much 
as 2 feet deep, has accumulated in natural drainageways 
at the foot of the slopes. The sand is as much as a foot 
deep along fence rows. 

Included with this soil in mapping are a few areas of 
Miles fine sandy loam that has slopes of only 2 to 3 percent. 

This eroded Miles soil is fair for range, but it is mar
ginal for crops. Small areas are in range, and many of 
the areas that were formerly cultivated have been returned 
to grass. Yields are limited as the result of past erosion 
and the loss of water through runoff. This soil can be 
greatly improved for crops if erosion is controlled by in
stalling a system of terraces and if other practices are used 
that conserve water and provide protection. (Dryland 
capability unit IVe-4, not placed in an irrigated capa
bility unit, Sandy Loam range site) 

Miles loamy fine sand, 0 to 3 percent slopes (Md8).
This soil is in undulating areas in the southeastern part 
of the county. The areas range from only a few acres to 
several thousand acres in size. The surface layer is about 
12 inches thick and is slightly lighter in color than that of 
the Miles fine sandy loams. Some areas have been deep 
plowed, and part of the subsoil in those areas has been 
mixed into the surface layer. In cultivated fields the soil 
material in the surface layer has been winnowed by ·wind. 
In a few places, the wind has blown away the finer par
ticles and the present surface layer is fine sand. Small 
spots in some fields have had all of the surface layer re
moved by wind erosion, and the bare subsoil is exposed. 
Sand has accumulated along the boundaries of most fields. 
The accumulations of sand are 10 to 30 feet wide and are 
as much as 3 feet deep. A few shallow washes or gullies 
occur on the steeper slopes. 

Included with this soil in mapping are areas of Springer 
loamy fine sand in narrow bands or on knolls, Altus loamy 
fine sand in small concave areas, moderately sloping areas 
of Miles loamy fine sand on narrow ridges, small areas of 
Miles fine sandy loam, and a few small areas of Mansker 
fine sandy loam on knolls. Also included are areas of 
Brownfield fine sand along the Wheeler County line in the 
southeastern part of the county, gravelly soil material on 
knobs outcrops of caliche, and a few severely eroded areas 
as mu~h as 3 acres in size. Each of these included areas 
is less than 5 acres in size. 

Most of the rainfall soaks into this Miles soil. The 
draina<Te pattern in large areas of this soil is .poorly 
defined~ This Miles soil is good for range. It IS only 
fair for crops because the hazard of. wind. erosion is 
severe. About one-third of the acreage IS cultIvated, and 
cotton, sorghum, small grains, and grass are the. chief 
crops. Some alfalfa and grass are grown under sprmkler 
irrigation. Careful management is required to pr~t~ct 
this soil from excessive blowing. (Dryland capabIlIty 
unit IVe-6, irrigated capability unit IIIe-6, Sandyland 
range site) 

Miles loamy fine sand, 3 to 5 percent slopes (MdC).
This soil is on hillsides and ridges that are scattered 
throughout the sandy, rolling hills in the southeastern 
part of the county. The areas are about 60 acres in 
size. The surface layer is generally 3 to 4 inches thinner 
than that of Miles loamy fine sand, 0 to 3 percent slopes. 
The subsoil is sandy clay loam and is a few inches thinner 
and contains slightly less clay than the subsoil in the 
profile described for the Miles series. In cultivated fields 
the surface layer has been thinned by wind and water 
erosion. A few shallow washes have developed, and these 
cut into the subsoil. Deep gullies occur in a few drainage
ways in old fields and in areas of range. 

About 15 percent of most areas mapped as this soil 
consists of small, gently sloping areas of Miles loamy fine 
sand on ridges, Springer loamy fine sand, Miles fine 
sandy loam on ridges and knobs, Mansker fine sandy 
loams, and Likes loamy fine sand. A few small areas of 
eroded Springer, Miles, and Brownfield soils in old culti
vated fields are also included. Each of these included 
areas is less than 5 acres in size. 

Surface runoff is slow on this Miles soil, and most of 
the water soaks in. This soil is good for grass, and most 
of the acreage is used for range. Most of the cultivated 
fields have been returned to grass, and only a few are 
still cultivated. The chief grasses are sand bluestem, 
little bluestem, switchgrass, indiangrass, sideoats grama, 
and blue grama. 'Voody plants that grow on most of 
the areas are sand sagebrush and shin oak; taller shin 
oaks grow in small scattered bunclies-:-··· Sprinkler irri
gation can be used on this soil if practices are used that 
control erosion. (Dryland capability unit VIe-6, irri
gated capability unit IVe-2, Sandyland range site) 

Miles and Brownfield soils, 3 to 5 percent slopes, 
eroded (M hC2) .-This undifferentiated unit occurs in 
eroded, hummocky areas. In some places all of an area 
is ~files loamy fine sand. In other places all of it is 
Brownfield fine sand, and in still other places both soils 
occur. Of the total acreage, about 55 percent is ~liles 
soil and 45 percent is Brownfield soil. Erosion has so 
altered the original surface layer that the texture is now 
fine sand, sandy clay loam, or fine sandy loam. The ~files 
soil has a profile like the one described for the 11iles 
series. A profile of the Brownfield soil is described under 
the Brownfield series. 

Nearly all of the acreage has been cultivated, and the 
damage from erosion is evident. In most places more 
than half of the surface layer has been blown awa~' or has 
washed away. All of it has been removed in one-third 
to one-fourth of the acreage in most fields. Most areas 
have several gullies that can be crossed by farm equipment 
and a few that cannot be crossed. The deeper gullies 
have eroded into the subsoil or into the substratum. 
Blowouts as much as 2 acres in size occur in some areas, 
and some of the larger blowouts are as deep as 6 feet: 
Around the sides of these blowouts are sand dunes 
3 to 4 feet deep. Sand as much as 3 feet deep has accu
mulated along fence rows and in drninnge\YllYs belo,,' 
the areas. 

These soils are too sandy, sloping, and eroded for culti
vation. Damage from past erosion makes them only fair 
for grass. Past erosion has also depleted the supply of 
plant nutrients. Nearly all of the acreage has been aban-
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doned for crops a n<1 is no lOll!.!el' cultivated. The .... eil·et a
t.ion (,oJ\l'i~f:, lIlo:;tly of little hluestem, indiangrass, i'lack 
g-ramu, three-awn! si lver bluestem, and forb~. Bru!-'hy 
plant:, in :::Ollll\ aren~ are scattered Y110cn, Rhin oak. amI 
i'and sag'l'brn:-:h. TIl(' amounts and kind:-: of UTH!':S can be 
impro\'~d by re~ee<linQ' natin>, or impro,'ed 'gl':lsses and 
by U:-:illQ' ('a,refnl m::magement.. (])ryland ca pability unit 
Yie-li,llOt placl'd in 1m irrigated tllpnbility lUlit, ~andY'
laml range :,ite) 

.~ lobeetie Series 
In tIH' Mobeetie series are deep, cakHreOTl:::. modemtely 

('o:u':.:;e tllxtured soils on hillsides an(l allnyjal fan s in the 
uplan<l~. The~e soils are in the rolling and hilly parts of 
1lH.' ('ollnty, below the edge of the High Plain:". They 
dey~ loped Ullder short and mid grn, 'ses. 

The surface la .... er is dark ~.!.Ta .... i:-,h-ll1'!nm, !!THyish
brown, n11(l brown'fine f'a1llh-loain that is general'jy ahout 
10 jJl('llPS thi r k. It lut::; g'l'a'nular SiTucturl'. is harel whe11 
dn", and is Yl')'Y frial ilt> when IIHli:-t. (li'n:,,:-: roots are 
ablmdant in this 1:\\ Pl'. The 1'lu'lH('P bwl' puddle!" ea~ily 
if tlll'sl' soils art' l;a~t\ll'('(l ",hen they'are wpt. ~\.'~ tlie 
puddled lU'P;ts dry, a hanl (,l'Il:,t fOJ'lI\:'; that i:-: difficult to 
I,reak, 

The ~ul's(ll1 i:-: grayish-brown or l'l'()wn to wry pale 
l'l'()\Yll fine fllandr loam about :1() inches thidc It has 
\Yl'lIk to 111(1(1 10'1':111:, prii-l1lntic nlld~llhnngnlal"blocky struc
tUI'~ and i.~ hard when £11'\" alld \"Pt'y frjalJle wlwll moist. 
Pt'rmeabjJjty is moderatl~l.r nlpid; and roots penetrate 
thii-; layer ea~ily. The lower part of the 1a)'('1' contains 
:In a(,C'lIl1l11lation of ('ale-innl carbonate; abQut 3 percent 
of tIll' lower part (Jf the suh;::oj}, lrv volume, is accumu-
lated c'nkium l·al'honate. ~ 

The suhstrntum is ('alcareou~. loamy alhn"ium washed 
down from tltp !-lopf':' ahem'. Thi~ b1ye1' contains frag
ments of c:,tl iehe and )'twk, 

The thid:lll'SS of the 511rface layer ran~t>g from 5 to 12 
inl'lll':-:, In a fl' \\' pla('l'S the surface Jayer is nOllcnl('areolls 
to a (lppth of (i incht·-.:. ~\n the layers gellPl'ally contain 
H few t'1':lg·llH'Jlt:-.. of limestone and a few quartz pebbles, 
awl tl1('Y 1111ye a ]o:nn t!'xtUl'e in a, fl'w plnces. The depth 
to the 1 it \"e1' 'where talc ium I.'ilrbonate has accumulated 
range~ fr;l!ll 1, to 36 inches. The conh'nt of \7isible cal
cium l'arlHmat'e rang-l'.'" from 1 to;:; perc-PIlt. l)y yolume. 

The )[obpt'tie soi l~ are more saBelY than tlu' Berthoud 
soils. They han\ a thinner, lighter ('o1ored ~l1rface layer 
a.nd a. more san(ly subsoil than the l~ippus f!oi ls. 'The 
~[obeetie. ·soils are more 'San(ly and haye a l!',,,s ptominent 
horizon of calcium carbonat' a('('llmn1ation than the 
)[:\.nsker soiL. and they are more c:]a \'Py {han the Like ::;: 
S~)j It'. " • . 

The )f oheet ie soils have moderate to low natural fer
tilitv. Thev are ,Yen drained and take in 'Yater fit a 
moderate l':i.te. )[uch of t.he water rUllS off hefol't' it 
~oaks into the soils, hO\Y(-,wl'. and the solum is rarely 
moist below a depth of 50 inches. These soils are used 
mostly for range. 

Mobeetie fine sandy loam, 3 to 8 percent slopes 
(MoC). - This soil is .on hillsides ilnd alluvial fans near 
.\Janreed and LefoTs and past of Lefors to the count," line. 
In the layer where calcimn carbonate has a c('unl1iluted , 
the content of calcium curbonate is generally 1('ss than 
5 percent, by volume. The subsoil erode:; easily, and 

gullies that. ha ye perpendicular sides ha H' formed in many 
inte1'miU<.'llt dmintlge",a~"s . Gullies have :11so forl1le lcl 
alon~ some trails a~d advancing eSCl1rpmel1ti' occur 0-11 

the ~ldes of some dramageways. 
In some, areas TIlapped ao thi" soil. nhout, 12 percent of 

the acreage c011si':-:ts of other s(lib. "\lllOng t.hese inclu~ed 
soils are Potter soils, ~ransker clUJ" 1011,111 Oll l'idg:r~, l\lile~ 
fine sandy loam on narrow rido'rs and bench('s, and 
Bippu~ nut' :;a lld~· 10aI'n on foot slop'e:-: , Also included are 
small al'('ns of Likes loamy fine sand, Badland, and :Spur 
nud (;uadalupe fine :-;andy loams in drnil1ageway~, Each 
of these included arras is less than 5 n.Cl'r :-: ill size. 

This ~Iobeet.ie spil i6 good for grass, nnd.it is used almost 
entirely for range. Blue grama, sideon{~ gru III a , and 
little bluestem nrc the main gra:-::-:(':-:. S"at tered :-;.11nd 
;.;ngebnlodJ) yucca, and (,lItelu\\" abo grow in some areas. 
The hazard of wind (,I'o:--ion iN moderate, but the hazard 
of ,mtel' el'o,.,ioll i ~, modeTatel~- :-:eWl'e. (Dryland cupa
bilit~" unit Yre-:~, not placed in an irrigat,ed capabilit;\' 
unit, \[iwdland Sloprs runge :site) , 

Mobeetie-Mansker-Potter complex, '3 to 12 percent 
slopes (MxD).-.. -.\bout (j,) percent of this complex is 
\Iolwetie fine su ndy loam, }.)" percent is :\Iansker fille 
sa.ndy lOHm , 10 percent- i" Pot.ter :')o i}:-:', and 10 -percel1t i:-: 
other soils. The alnOU1.1t of ell-ch soil n1l'ies cOll~idel'ablv 
in different part:-; of the county. This complex i:-: eK.teli
siw. in til!' a.rea of mod(ll'lltely ('oal':se trxlured !";oils along 
t lIP di,.; ".;'C(·ted margin of the High 'Plains (fig. 11). 

Tl~e \Iol)~'et.ie soil it; gently slopir:g,to stl'ongly :-:Lopillg 
and .IS on hil.lsld('s;. the :\ r ansker soil IS, gen tly sloping to 
slopmg and IS on ndge:-;; the Potter SOlIs, mainl~- Potter 
fine sandy 10llBlS and Potter loams, are sloping to mod
erately steep and are on ridges and knobs. The :\Ioll('('t ie 
so~ ha:,; a profile like the. one described for the .:\Iobeetie 
senes. ~-\.. profile of t.he :\[an~kE:ir and PoUer soils is 
described under the :\fansker and Potter sel'ie:-:. 

Other soils and land types make up from 5 to 30 p(' l'( 'en t 
or generally ahout 10 percent, of the areas mappNl as tbi~ 
complex. Among theH~ are small area:,; of Budhlh]' 
ledges of hard caliche caprock, and arei1.S of R('~ll O'l{ 
broken land on escarpmen~s ~nd in subdued . escarpme~lt 
a:reas; Be~thoud loam on hills:tdes; l\ I ansker clay loam on 
l'ldges; Likes loamy fine sand on foot slopes; Bippu.s, 
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Spur, and Guadalupe fine sandy lo.ams in drainageways; 
Hilly gravelly land o.n kno.bs and ridges i and Miles fine 

'" sandy lo.am in mo.derately slo.ping areas. Gullies have 
::'fo.rmed in so.me drainageways~ and advancing escarp

ments o.ccur o.n the sides o.f so.me drainageways. 
The steep slo.pes make the so.ils o.f this co.mplex unsuit

able fo.r cultivatio.n, and mo.st o.f the areas are used fo.r 
range, The different so.ils o.f this co.mplex suppo.rt dif
ferent kinds o.f vegetatio.n. The main grasses o.n the 
Mo.beetie and Mansker so.ils are blue grama, little blue
stem, and sideo.ats grama. The main grasses o.n the 
Po.tter so.ils are little bluestem, sand bluestem, sideo.ats 
grama, three-awn, and hairy grama. Scattered yucca 
and catclaw also. gro.w in so.me areas. 

Because several different so.ils make up this co.mplex, 
the so.ils are difficult to. manage and it is difficult to. use 
the areas fo.r the maximum pro.ductio.n o.f grass. Mo.re 
info.rmatio.n o.n the use o.f these so.ils fo.r range is given 
in the sectio.n "Use o.f the So.ils fo.r Range." (The Mobee
tie and Mansker so.ils are in dry land capability unit 
VIe-3 and Mixedland Slo.pes range site, and the Po.tter 
so.ils are in dryland capability unit VIIs-1 and Very 
Shallo.w range site; these so.ils haye no.t been placed in an 
irrigated capability unit) 

Olton Series 
The Olto.n series is made up o.f deep, dark-co.lo.red, fine

textured so.ils that are nearly level to. mo.derately sloping. 
These so.ils are o.n uplands at the edge o.f and just belo.w 
the edge o.f the High Plains. They develo.ped under 
sho.rt native grasses. 

The surface layer is brown to. dark grayish-bro.wn 
lo.am to. clay lo.am, generally abo.ut 6 inches thick. It has 
granular structure and is very hard when dry and friable 
when moist. The surface layer so.metimes seals o.ver, and 
a crust fo.rms after heavy rains. A co.mpactio.n pan is 
likely to. fo.rm if these so.ils are plo.wed at the same depth 
year after year. 

The subsoil is generally dark grayish-bro.wn to. reddish
bro.wn clay lo.am about 36 inches thick. It has mo.derate, 
medium, blo.cky structure and is extremely hard when 
dry and firm when mo.ist. Permeability is mo.derately 
slo.w. The upper part o.f the subsoil is less dense in so.me 
places than in o.thers, and the lo.wer part is generally 
calcareo.us. 

The underlying material is loamy and co.ntains an 
accumulatio.n of calcium carbo.nate. The underlying 
material appears to. be loess in so.me places and o.utwash 
in o.thers. In so.me areas this material appears to. be 
related to. the buried reddish clay lo.am that underlies 
the Pullman so.ils. 

The thickness o.f the surface layer ranges from 4 to. 12 
inches. In a few places the subso.il is light clay o.r heavy 
sandy clay lo.am. The depth to. the layer o.f calcium car
bo.nate accumulation ranges fro.m 24 to. 60 inches. In 
areas that have a lo.am surface layer, the layer o.f the 
accumulatio.n o.f calcium carbonate is absent in a few 
places. 

The Olto.n so.ils are generally mo.re reddish and have a 
less co.mpact and less clayey subso.il than the Pullman 
so.ils. They are mo.re clayey thro.ugho.ut than the Miles 
so.ils, and they have blo.cky stru.cture in the subso.!l. 

The Olto.n so.ils are well SUIted to. small grams, so.r-

ghum, and grass, and abo.ut o.ne-third o.f their acreage is 
cultivated. Winter wheat is the principal cro.p, and blue 
grama and buffalo.grass are the main nati,'e grasses. The 
capacity of these so.ils to. ho.ld water and plant nutrients 
is high. 

Olton clay loam, 1 to 3 percent slopes (OcB).-This so.il 
is o.n ridges, mainly at the edge o.f the High Plains o.r 
nearby o.n remnants o.f the High Plains. The surface layer 
is generally bro.wn 0.1' dark bro.wn and ranges fro.m 4 to. 8 
inches in thickness. The subso.il is generally abo.ut 36 
inches thick. Ero.sio.n by wind and water has remo.ved a 
few inches o.f the surface layer in most cultivated fields. 
A few shallo.w rills fo.rm after heavy rains in fields that 
have slo.pes o.f 2 to. 3 percent. ~ 

As much as 5 percent o.f the acreage mapped as this so.il 
is Zita silty clay lo.am i Mansker clay lo.am near the edges 
o.f areas mapped as this so.il 0.1' o.n ridges within the areas; 
Bippus clay lo.am in drainage ways ; Olto.n clay lo.am in 
mo.derately slo.ping areas; and Olto.n lo.am. 

Abo.ut o.ne-third o.f the acreage o.f this Olto.n so.il is culti
vated, and winter wheat and fo.rage so.rghum are the chief 
cro.ps.' This is a go.od so.il fo.r farming, but it is limited by 
mo.derately slo.w permeability. The surface layer crusts 
easily. The hazard o.f water ero.sio.n is mo.derate, and the 
hazard of wind ero.sio.n is slight. Runo.ff is mo.derate. 
(Dryland capability unit IIIe-2, irrigated capability unit 
lIe-I, Deep Hardland range site) 

Olton clay loam, 3 to 5 percent slopes (0 cc) . -This so.il 
is o.n ridges and hillsides belo.w the edge o.f the High Plains. 
The areas are generally abo.ut 30 acres in size and are 
scattered, mo.stly south and east o.f Laketo.n. This so.il 
has a thinner so.lum than the o.ne fo.r which a pro.file was 
described fo.r the series. The surface layer is 4 to. 6 inches 
thick, and the subso.il is generally about 30 inches thick. 
':\10.st areas that have been cultivated are slightly eroded, 
and sheet erosio.n has remo.ved a few inches o.f the surface 
layer. Rills and a few gullies that can be crossed by farm 
machinery o.ccur in and near the natural drainageways. 

Included in the areas mapped as this so.il are a few 
ero.ded areas in o.ld cultivated fields. AlSo. included are 
areas o.f Olto.n lo.am and o.f Mansker clav lo.am o.n kno.bs. 

This Olto.n so.il is go.o.d fo.r range, but "it is marginal fo.r 
cro.ps. Most o.f the acreage is in range, but small grains, 
grain so.rghum, and fo.rage so.rghum are gro.wn in so.me 
areas. The yields o.f cro.ps are limited because much o.f 
the water is lo.st thro.ugh runoff. No.ne o.f the acreage is 
irrigated. The hazard o.f water ero.sio.n is mo.derately se
vere, but the hazard o.f wind ero.sio.n is slight. (Dryland 
capability unit IVe-I, no.t placed in an irrigated capability 
unit, Deep Hardland range site) 

Olton loam, 0 to 1 percent slopes (OmA) .-This so.il 
o.ccupies a few small tracts o.n nearly level ridges and in 
co.ncave areas. It o.ccurs with mo.re slo.ping Olto.n lo.ams. 
Within the areas are a few small depressions that ho.ld 
water fo.r several days after heavy rains.- The areas are 
scattered thro.ugho.ut the central and no.rtheastern parts 
o.f the co.unty. The surface layer is dark-bro.wn or dark 
grayish-bro.wn lo.am, generally abo.ut 8 inches thick. The 
subso.il is bro.wn 0.1' dark-bro.wn clay lo.am abo.ut 32 inches 
thick. In so.me cultivated fields, this so.il has been 
slightly ero.ded by wind. . 

Included with this so.il in mapping are areas o.f :\Iull:"ker 
clay lo.am o.n ridges. AlSo. included are areas o.f Olto.n 
clay lo.am and Miles fine sandy lo.am o.n lo.w mo.unds 
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About half of the acreage of this Olton soil is cultivated, 
and the re:-;t is in range. 'Winter wheat, forage sorghum, 
and cotton are t hE' chief crops. This is a good soil for 
erops. It is fertile and easily worked, and it takes water 
and holds it well. The hazard of wind erosion is slight. 
(Dryland eapabilit~T unit Ilce-5, irrigated capability unit 
1-2, Deep Hardland range site) 

Olton loam, 1 to 3 percent slopes (OmB).·-This soil is 
on ridges that are scattered throughout the southern, 
central, and northeastern parts of the county below the 
edge of the High Plains. The surface layer is about 
7 inches thick and is mainly browll or dark-brown loam. 
The subsoil is generally about 45 inches thick. Erosion 
by wind and wn tel' has remond a few inches of the 
sUrface laYer in most cultimted fields. A few shallow 
rills denlop after a heavy rain in areas that have slopes 
of 2 to 3 percent. 

Other soils make up as much as 10 percent of the acreage 
in the areas mapped as this soil. The included soils are 
Mansker clay loam on ridges, Olton clay loam, and Miles 
fine sandy loam. 

This Olton soil is easily worked and is good for crops. 
It is limited, however, by the moderately slow rate at 
which it takes in water. Some water is lost through 
runoff. About half of the acreage is cultivated, and the 
rest is in range. Wheat, sorghum, and cotton are the 
chief crops. Only a few areas are irrigated. The 
hazard of wind erosion is slight, and the hazard of water 
erosion is moderate. (Dryland capability unit Ile-2) 
irrigated capability unit Ile-2, Deep Hardland range site) 

Olton loam, 3 to 5 percent slopes (OmC).·-This soil is 
on ridges and hillsides in areas that are scattered through
out the southern, central, and eastern parts of the county. 
The surface layer is generally brown. In most places the 
substratum is at a depth of less than 48 inches. The 
surface layer of this soil in most cultivated fields has been 
slightly eroded by wind and water. Rills and a few 
shallow washes have developed in most fields, and most of 
the surface layer has been removed in the shallow washes 
and along the edges of drainageways. 

As much as 15 percent of some areas mapped as this 
soil is Bippus dll)' loam in drainageways, Mansker clay 
loam on knolls and ridges, Olton clay loam, Miles fine 
sandy loam, and small, gently sloping areas of Olton loam, 
mainly on narrow ridges. Also included is a small acreage 
of eroded soils in cultivated fields. 

About one-fourth of the acreage of this Olton soil is 
cultivated, and the rest is in range. This soil is marginal 
for crops, but it is good for grass. Forage sorghum, grain 
sorghum, and winter wheat are the chief crops. Yields 
are limited by the loss of water on the moderate slopes. 
The hazard of wind erosion is slight, but the hazard of 
water erosion is moderately severe. (Dryland capability 
unit IVe-l, not placed in an irrigated capability unit, 
Deep Hardland range site) 

Olton and Zita clay loams, 0 to 1 percent slopes (OzA).
This undifferentiated unit occurs in slightly concave or 
convex areas on the High Plains. It consists of about 80 
percent Olton clay loam and 20 percent Zita clay loam. 
All of an area, however, may be Olton soil, Zita soil, or 
both. Generally, the Olton soil is on low ridges and the 
Zita soil is in shallow depressions. In some areas, however, 
the Olton soil is in small depressions, and the Zita soil is, 
on low ridges. Some areas have gilgai relief. These soils 

occur with the Portales soils within large areas of pullman 
w~. , 

In D?-0st c~tivated fields, the surface layer o~ these Olton 
and Zlta SOIls has been slightly eroded by wmd. It has 
been only slightly eroded by water where the slopes are 
between one-half and 1 percent. The surface la;ver tends 
to be a few inches thicker in concave areas than m convex 
areas. The color of this layer ranges from dark gray to 
very dark grayish brown. The Olton soil has a profile 
similar to the one described for the Olton series. A profile 
of the Zita soil is described under the Zita series. 

As much as 10 percent of a few areas mapped as this 
unit are Pullman and Portales clay loams. These included 
soils are on low ridges. 

The soils of this unit are good for crops, and most of the 
areas are cultivated. Yields are higher in the concave 
than in the convex areas because runoff is received from 
the surrounding areas. Buffalograss and blue grama are 
the chief range grasses. Where irrigation is planned, 
further studies need to be made to determine the rate at 
which water is taken in and the water-holding capacity of 
the subsoil. The subsoil of the Olton soil has moderately 
slow permeability, and the subsoil of the Zita soil has 
moderate permeability. The hazard of wind erosion is 
slight in cultivated areas. (Dryland capability unit 
IlIce-2, irrigated capability unit 1-2, Deep Hardland 
range site) 

Olton and Zita clay loams, 1 to 3 percent slopes (Oz B).
About 80 percent of this undifferentiated unit is Olton 
clay loam, and about 20 percent is Zita clay loam. All of 
any area, however, may consist of the Olton soil, of the 
Zita soil, or of both soils. These soils occur on low ridges 
and along drainageways on the High Plains or at the edge of 
the High Plains. The areas are scattered and are gen
erally about 20 acres in size. The color of the surface 
layer and subsoil ranges from dark grayish brown to 
brown. 

The surface layer in some cultivated fields of these 
soils is slightly eroded, and a few rills and shallow gullies 
form in cultivated fields after a heavy rain. The under
lying material is several inches nearer the surface than 
that underlying the nearly level Olton and Zita clay loams. 
The profile of the Olton soil is like the one described for the 
Olton series. A profile of the Zita soil is described under 
the Zita series. 

Other soils make up as much as 10 percent of some 
areas mapped as this unit. Among these included soils 
are Pullman clay loam, Mansker clay loam, and Portales 
clay loa~ along . draiI.1ageway~ and around playa lakes. 

The SOlIs of thIS umt are faIrly good for farming and 
are used mostly for crops. The hazard of wind erOSIOn is 
slight, and the hazard of water erosion is moderate. 
Runoff is moderate. A crust forms easily on these soils. 
Where irrigation is planned, further studies need to be 
made to determine the permeability of the subsoil and 
the r~t~ at w.hich these .so~ls take in w.a~er. (Dryland' 
capabIlIty umt 1IIe-2, IrrIgated capabIlIty unit IIe-1 
Deep Hardland range site) , 

Portales Series 
In the Portales series are moderately deep, dark-', 

colored, calcareous, fine-texture~ soils that are nearly 
level or gently sloping. These soIls are on uplands in the 
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High Plains part of the county. They developed under 
a cover of short native O'rasses. 

The surface layer is brown to dark grayish-brown clay 
loam that is about 10 inches thick in most places. It has 
granular and subangular blocky structure and is hard 
when dry and friable when moist. The content of lime 
in this layer increases the hazard of blowing. A compac
tion pan is likely to form if this soil is tilled at the same 
depth year after year. 

The su~soil is brown to light yellowish-brown clay 
loam that IS generally about 14 inches thick. It has mod
erate, fine, subangular blocky structure and is very hard 
when dry and friable when moist. This porous layer is 
moderately permeable and is easily penetrated by roots. 
It contains an accumulation of calcium carbonate that is 
visible and makes up about 7 percent of the layer, by 
volume. This layer where calcium carbonate has accumu
lated is about 15 inches thick. 

The underlying material is loamy and is probably loess. 
This layer has a high content of lime. 

The surface layer ranges from 6 to 14 inches in thick
ness. In a few places this layer is noncalcareous to a 
depth of 6 inches. The thickness of the subsoil ranges 
from 10 to 20 inches. Depth to the layer where calcium 
carbonate has accumulated is generally about 22 inche8, 
but it ranges from 18 to 30 inches. The thickness of that 
layer ranges from 8 to' 30 inches, and the content of 
visible calcium carbonate ranges from 2 to 30 percent, by 
volume. 

The Portales soils have a more deeply developed pro
file than the Mansker soils. They have a lighter colored 
surface layer than the Zita soils, and their surface layer 
is calcareous. The Portales soils are calcareous to the 
surface and have a less clayey and compact subsoil than 
the Pullman and Olton soils. 

Most of the acreage of the Portales soils is cultivated. 
These soils are well suited to sorghum, small grains, and 
grass, and winter wheat and grain sorghum are the main 
crops. These soils are also well suited to irrigation, and 
they absorb water readily. The high content of lime 
causes chlorosis, or yellowing of the leaves, in some crops. 

Portales clay loam, 0 to 1 percent slopes (PcA).-This 
soil is in small, slightly convex areas on the High Plains. 
The areas are scattered, and the largest number are near 
Grandview. The surface layer is 1 to 2 inches thicker than 
that of the gently sloping Portales soils. In most culti
vated fields, wind erosion has removed a small amount of 
soil material from the surface layer. 

Other soils make up as much as 10 percent of a few 
areas mapped as this soil. These included soils are 
Pullman and Zita clay loams in low places and Mansker 
and Portales clay loams on the tops and sides of low, 
gently sloping ridges. 

This Portales soil is good for farming, but it is slightly 
limited by the calcareous surface layer. Most of the 
rainfall soaks in, and little runs off. The hazard of wind 
erosion is moderate. Most of the acreage is cultivated, 
and part of it is irrigated. The irrigated areas are gen
erally included in large fields of other soils. (Dry-land 
capability unit IIIce-3, irrigated capability unit IIe-3, 
Deep Hardland range site) 

Portales clay loam, 1 to 3 percent slopes (Pc B) .
This soil is on low ridges, along drainage ways , around 
playa lakes, and at the edge of the High Plains. The 

areas are scattered, and they are generally about 30 acres 
in size. The surface layer is generally 1 to 2 inches 
thinner than that of the more nearly level Portales soil. 
Also, wind erosion and water erosion have removed a 
few inches of the surface layer in most cultivated fields. 
A few rills and shallow gullies appear after a heavy rain 
in fields that have slopes of 2 to 3 percent. 

Other soils make up as much as 10 percent of a few 
areas mapped as this Portales soil. These included soils 
are Portales clay loam in low places and on nearly level 
ridge tops ; Mansker clay loam on ridges and knolls; and 
Zita, Olton, and Pullman clay loams in other areas. 
Also included are a few narrow, moderately sloping areas. 

This Portales soil is good for farming, but it is limited 
by the calcareous surface layer and moderate slopes. 
The hazard of erosion by wind and water is moderate. 
This soil is used for dryland crops and for range. Winter 
wheat and grain sorghum are the main crops, and such 
short grasses as blue grama and buffalo grass are the 
chief native grasses. (Dryland capability unit IlIe-3, 
irrigated capability unit IIIe-4, Deep Hardland range 
site) 

Potter Series 
The soils of the Potter series are loamy, very strongly 

calcareous, and shallow over caliche. These soils are on 
ridges in the rough, dissected areas, or breaks, that are 
below the edge of the nearly level High Plains. They 
have slopes of as much as 30 percent, but in most places 
the slopes are less than 12 percent. 

The surface layer is dark grayish-brown to pale-brown 
gravelly loam to fine sandy loam that is generally about 
8 inches thick. It has granular structure and is hard 
when dry and very friable when moist. This layer 
absorbs water readily, but the shallow depth limits the 
water-holding capacity. The soil material in the surface 
layer grades to that in the substratum. 

The substratum, or underlying material, ranges from 
indurated caliche to a mixture of caliche and soil mate
rial high in content of calcium carbonate. It is pinkish 
in color and is generally associated with one of several 
caprocks that occur at the edge of the High Plains or 
the remnant of the High Plains. In most places the con
tent of calcium carbonate is more than 30 percent, by 
volume. 

The thickness of the surface layer ranges from 4 to 
12 inches, which is the total depth to which the soil pro
file has developed. The boundary between the surface 
layer and the substratum ranges from abrupt to diffuse. 
The underlying material is several feet thick in most 
places. 

The Potter soils are shallower than the Mansker soils. 
Unlike the Quinlan soils, they developed in material 
underlain by caliche. 

These soils are used mostly for range. Sideoats grama, 
little bluestem, three-awn, and hairy grama are the maiu 
grasses; but the stand is moderate to thin. Scattered 
catclaw and yucca also grow in some areas, and ~ome 
scrubby cedar trees grow on these soils in the southern 
part of the county. The caliche near the surface limits 
the capacity of these soils to hold water and plant nuh'i
ents. Also, runoff is excessiye and the hazard of ero~ion 
is very severe. Some areas of these soils are mined for 
limestone caliche. 
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The Potter soils are mapped only in complexes with 
the Berthoud, Mansker, and Mobeetie soils. 

Potter-Berthoud-Mansker complex, 5 to 20 percent 
slopes (PmE).-About 40 percent of this complex is 
Potter soils, :25 percent is Berthoud loam, 20 percent is 
Mansker clay loam, and 15 percent is other soils. The 
proportions of each soil vary widely in different parts of 
the county. These soils are moderately extensive along 
the caprock below the edge of the High Plains. The 
Potter soils are on knobs and ridges or in the sloping to 
steep areas. The Berthoud soil is sloping to moderately 
steep and lies below the Potter soils. The Mansker soil 
is on sloping, ridges and knobs, generally above the Potter 
soils. The Potter soils have a profile similar to the one 
described for the Potter series. A profile of the Berthoud 
and ~lansker soils is described under the Berthoud and 
Mansker series. 

Although the proportion of other soils included in this 
complex is generally about 15 percent, it ranges from 5 to 
35 percent. Among the inclusions are areas of Rough 
broken land on escarpments, areas of Badland, and areas 
of ~10beetie fine sandy loam and Bippus clay loam on 
the lower sides of hills. Also included are areas of Spur 
clay loam in drainagewa~'s, and gullies and advancing 
escarpments in drainageways. 

The soils of this complex are fairly good for grass, and 
they are used mainly for range. The different soils, how
ever, support different types of vegetation. Mainly little 
bluestem, sideoats grama, hairy grama, blue grama, 
three-awn, and catclaw 0TOW on the Potter soils. The 
main grasses on the Bert~oud and :Mansker soils are blue 
grama, sideoats grama, and some scattered little bluestem. 

Because several different soils make up this unit, the 
areas are difficult to manage for the maximum production 
of grass. The main limitations are shallowness, lack of 
moisture, and erosion on the steep slopes. Practices are 
needed that 'will increase the stand of native grasses. A 
good cover of native grasses will, in turn, reduce runoff 
and help to control erosion. More information on the use 
of these soils for range is given in the section "Use of the 
Soils for Range." (Potter soils are in dryland capability 
unit YIIs-1 and the Yery Shallow range site, and Man
sker and Berthoud soils are in dry land capability unit 
VIe-2 and the Hardland Slopes range site; the soils of 
this complex have not been placed in an irrigated capa
bility umt) 

Pullman Series 
In the Pullman series are deep, dark-colored, fine

textured soils of the uplands. These soils are nearly level 
or gently sloping and are in the High Plains part of the 
county. They developed under a cover of short native 
grasses where the annual rainfall was about 21 inches. 

In most places the surface layer is brown to dark 
grayish-brown clay loam about 6 inches thick. It has 
granular structure. The surface layer is hard when dry, 
friable when moist, and sticky when wet. The soil mate
rial in this layer is difficult to work. A heavy rain may 
cause sealing and crusting of the surface layer. A com
paction pan is likely to form if this soil is tilled at the 
same depth year after year. 

The subsoil is generally brown to dark grayish-brown 
clay about 40 inches thick. It has moderate, coarse and 

medi:um, blocky structure, is extremely hard when dr, y~ 
and IS very firm when moist. Permeability is slow, and 
roots have difficulty penetrating this layer. The uppeI 
part of the subsoil is noncalcareous and the lower part 
. I ' IS ca careous. 

The substratum is calcareous loamy material, probably 
loess. In mo~t places a buried layer of reddish: clay loam 
probably derIved from loess similar to that III the sub
stratum, underlies this material. 

The thickness of the surface layer ranges from 4 to 10 
inches, and the texture of the surface layer is silty clay 
loam in a few places. The depth to the horizon where 
calcium carbonate has accumulated ranges from 24 to 96 
inches. In a few places near the edge of the High Plains! 
the subsoil is reddish brown. Also, the subsoil has a tex
ture of heavy silty clay loam or heavy clay loam in a few 
places. 

The Pullman soils have a more silty surface layer, are 
less grayish throughout, and have a stronger structure 
than the Roscoe soils. They have a more compact, clayey 
subsoil than the Olton soils. The Pullman soils are less 
limy, are more clayey, and have stronger blocky structure 
in the subsoil than the Zita and Portales soils. 

The Pullman soils are well drained. They are well 
suited to small grains, sorghum, and native grasses, and 
most of the areas are cultivated. Winter wheat is the 
principal crop. 

Pullman clay loam, 0 to 1 percent slopes (PuA).-This 
soil is in large, weakly convex areas on the High Plains. 
The clay loam surface layer and clay subsoil tend to be 
more reddish near the edge of the High Plains and where 
the slopes are between one-half and 1 percent than in 
other areas. Where this soil has been cultivated, it is 
slightly eroded by wind. In areas where the slopes are 
between one-half and 1 percent, this soil is slightly eroded 
by water. 

As much as 3 percent of the acreage mapped as this soil 
consists of small areas of Randall clay and of areas of 
gently sloping Pullman, Zita, and Olton clay loams and of 
Roscoe clay. Each of these included areas is less than 5 
acres in size. Also included are a few areas of Lofton silty 
clay loam on benches bordering playa lakes along the 
Carson County line. The Lofton soil is not mapped 
separately in this county. 

This Pullman soil is well suited to both dryland and 
irrigated crops, but it is limited by the slowly permeable 
dense clay in the subsoil. Surface runoff is slow and th~ 
hazard of erosion is slight. The surface crusts' easily if 
til! age . is excessive .. The main dryland crops grown on 
thIS SOlI are small grams and sorghum. The main irrigated 
crops .n:re sma}l grains, so.rg~um, and al~a~fa. (Dryland 
capabIlIty unIt lIIce-I, Irrigated capabIhty unit IIs-I 
Deep Hardland range site) , 
.P~ll~an clay loam, 1 to 2 perc~nt slopes (PuB).-This 

soil IS m weakly convex areas, mamly along drainageways 
or around playa lakes. The surface layer is generally 
abo:ut 4 inch.es thick, and the ~ubsoil is generally about 
36 mches thICk. In some cultIvated fields, erosion has 
removed about half of the surface layer. Also part of 
t~e subsoil has been mixed with the surface layer by 
tIllage. 

As much as 8 percent of the acreage mapped as this soil 
consists of Mansker, Portales, Olton, and Zita clay loams 
~ac.h of these areas of included soils is less than 5 acre~ 
m SIze. 
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This Pullman soil is fairly good for crops, but it is limited 
by the gentle slopes and the slowly permeable dense clay 
in the subsoil. 'fhis soil is well suited to s~all grains, 
sorghum, and natIve grasses, and winter wheat is the chief 
crop. The hazard of water erosion is moderate and the 
hazard of wind erosion is slight. Surface runoff is mod
erate. Most of the water erosion has been caused by 
water that concentrates and flows down the nearly level 
slopes across this soil. The surface layer of this soil 
crusts. ~asily.. (Dryland capability unit IlIe-I, irrigated 
capabilIty umt IlIe-I, Deep Hardland range site) 

Quinlan Series 
In the Quinlan series are reddish, medium-textured, 

calcareous soils that are shallow over red-bed material. 
These soils are on ridges in the uplands. They are in the 
hilly and rolling areas in the eastern part of 'the county. 
These soils developed under a cover of short and mid 
grasses. 

The surface layer is reddish-brown to yellowish-red 
loam to very fine sandy loam that is generally about 8 
inches thick. It has weak granular structure and is hard 
when dry and friable when moist. The surface layer 
absorbs water readily. 

A transitional layer separates the surface layer and the 
substratum. The substratum is red or yellowish-red, cal
careous, medium-textured, weakly cemented sandstone or 
packsand of the red beds. 

The thickness of the surface layer ranges from 3 to 12 
inches. The thickness of the transitional layer, between 
the surface layer and the substratum, ranges from 1 to 
7 inches. 

The Quinlan soils are shallower and have less well
defined horizons than the Wood ward soils. They are 
more reddish than the Potter soils. 

The Quinlan soils are used for range, but the yields of 
native grass are moderate to low. These soils are 
droughty because the steep slopes reduce the amount of 
water that soaks into the soils. The thin solum limits 
the water-holding capacity. The Quinlan soils are 
mapped only in a complex with the Woodward soils. 

Randall Series 
The Randall series consists of soils that are deep, 

grayish, fine textured, and poorly drained. These soils 
are on the bottoms of playa lakes on the High Plains. 
They have developed under alternate periods of flooding 
and drought. Western wheatgrass and buffalograss 
become temporarily established on these soils during dry 
periods. Sedges, rushes, and water-tolerant forbs are 
dominant in the vegetation when these soils are flooded. 

The surface layer is gray to dark-gray clay that is 
generally about 12 inches thick. It has weak blocky 
structure. The surface layer is very hard when dry, very 
firm when moist, and sticky when wet. 

Below the surface layer is dark-gray to grayish-brown 
soil material that is 2 to 3 feet thick. The soil material 
in this layer has weak blocky structure and is extremely 
hard when dry and very firm wh~n moist. It is calc.a~e
?US in some places and is mottled 111 places. PermeabIlIty 
IS very slow. 

The substratum consists of brownish strata of clayey 
material or of caliche. 

Cracks form when these soils are dry, and some of the 
surface soil falls or washes into the cracks. ·When the 
soils again become wet, they s~ell a~d the cr~cks dis3:p
pear. Thus, there is a slow CirculatIOn of SOlI materIal 
throughout the soil mass. 

The surface layer ranges from 10 to 18 inches ill: thick
ness, and it is calcareous in a few places. The tlllckness 
of the soil material below the surface layer ranges from 
2 to 3 feet. 

Periodic flooding makes these soils unsuitable for culti
vation, and the chief use is for grazing. The soils blow 
when the surface is bare and dry. Also, the surface layer 
seals over when these soils are wet, and a crust forms 
when they are dry. 

Randall clay (Ra).-This is the only Randall soil 
mapped in the county. It is on the High Plains on the 
nearly level bottoms of intermittent lakes in areas as 
much as 300 acres in size. Runoff is received from the 
higher surrounding areas, and this soil is covered period
ically by a few inches to several feet of water. The water 
remains for a long period, or until it evaporates. The 
surface layer has small depressions, or gilgai relief, caused 
by the cracking-sloughing-swelling characteristics of this 
soil under alternate cycles of drying and wetting. 

This soil is mainly nearly level. Included in the areas 
mapped, however, are narrow sloping areas on the shore 
of the lake. 

This is a poor soil for most uses because it is periodically 
flooded. It can be cultivated at times during dry years 
if the water from higher areas is diverted or if the lake is 
drained. This soil is difficult to till, however, and it is 
generally either too wet or too dry for cultivation. When 
the areas are flooded, they are frequented by migratory 
waterfowl. (Dryland capabilit:v unit Vlw-I, not placed 
in an irrigated capability unit or range site but included 
in the surrounding range site) 

Roscoe Series 
In the Roscoe series are deep, dark-colored, fine

textured soils of the uplands. These soils are on nearly 
level benches above intermittent lakes on the High 
Plains. They developed under a cover of western wheat
grass, buffalograss, and blue grama. 

The surface layer is gray to very dark grayish-brown 
clay, generally about 15 inches thick. It has sub angular 
blocky structure and is very hard when dry and yery 
firm when moist. The surface layer seals and crusts over 
after a heavy rain. A compaction pan is likely to form 
if tillage is at the same depth year after year. 

Below the surface layer is dark-gray clay about 30 
inches thick, The clay has blocky structure and is 
extremely hard when dry and extremely firm when moist. 
Permeability is slow, and roots have difficulty penetrating 
the clay. This layer is generally calcareous. 

The underlying material is calcareous clayey alluvium 
and loess. In a few places, some lime has accumulated 
in the upJ;>er part. Drying causes the formation of cracks 
in this SOlI, and then, some of the surface soil sloughs or 
washes into the shrinkage cracks. Wetting causes the 
cracks to swell shut; thus, there is a slow Circulation of 
the soil material throughout the soil mass. 

The surface layer ranges from 10 to 20 inches in thiC'k
ness, and it is calcareous in a few places. The depth to 
the underlying material ranges from 30 to 55 inches. 
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'1'11(, --I 1'1 wi un' is weak "when tllf:--l' ~()ils art' moist, but it 
appPHl':o; to be mlldprnte to ::.:trong ,Then tl1P~" are dry. 

TIll'H' soi Is an' more t',T,n-ish and hayp a thil'kP l', more 
claWY snrfal"'f Inn>r tluUl tlte Pullman soi]~_ ,\L:,;o, they 
1}:\ ,'e' ]p:;;:;; well-(1elined horizon:, than the Pullm:m :,oi1s. 
TlI!'\" an' ]wtter (11'n.ined than the Randall :-'oi ls. 

The HU~('n(' soils an! ,,'ell suited to small ~rain s , sor
ghum, and native grasses; und about half of tht' ;}I"j -l';q!-(' 
is mltiY,ltec1, ",,~inter wheat is the principal crop. Thp~e 
soil,:; ,\1'P ,yell drained, but tlLPY an' diffic11lt to work. 

Roscoe clay (Rc) .-This i,:; t hl' onl~' I{(:s('oe soil mapped 
in the county. It is on lll'arh- l('\", ,1 ben('lll'~ tht\t aJ"e 3 to 
10 fed abo,:e the lenl of SOnle of the Ltrger illl('l'111iltellt 
lakes on the High Plains. Thc arcas an' :-;Il}all and :-:('at
t('J"l'd and ,1.1'e genentll~' about :':U a('1'C:-; in :--ize _ Tbi,.; :-:n il 
i:-; subject to some scouring when' runoff from th!' highel' 
slop(';-; fl o\,'s across it on the ,nlY tn the pla~- a lake:-;_ 
The ar(',\s in TlI llg."t' han' :-' llwll dl'I)l'l':,:,ioll :', or gilga_i relief. 
(':m",('d b.\- tht' eracking, "loug-Iring:, and :,wdlillg of t hi :-; 
:-:n il uud\'l" altt'l"Il1ttl' ('yell'" of dryillg fmd \\' E'tting_ 1n
"jll(ll'd ill the at"{'a;-; n}:lppl'd ,\:-; t hi.., :-; ()il lire nlllTO\\- an'a~ 
of sloping :-;o ils along t h(, lake :--lIo re_ 

This I{o:-:('()(' s()il is well :,; nit ed both to dn-Innd :llld 
irrig'atr'd cro p:, It is somewhat limited. hO\\T \-'l' r, h_" the 
1'111\"('\- ;-; urfa('(' l:t \ -\'1" alld the :-, uh..,oil of dl'll :-;P. " j() \\"h
pel:m;'a!l!e clil_\-_ -~ll rf:l ('(' r unoff i" ;-;10"-. and the hazard 
of wind ('rn"ion is :-: liglr t, ,Yhen t hi ~ "oil i;-; <11".'-, a (' ru~ 1 
forms on the ;-; urfan' The :-;Ui-j':lC'l' :-:E'ab on~r \\"hen the 
boil i:-; we I. (Dr_d:llid ('apability unit IIIe-1 , irl'ig,[tl'd 
t'ap:Lbilit_,' unit [1:-:- 1, Deep Hardland rallge site.) 

Rough Broken Land 
H"llglI hl'okl' ll hllli (Raj l'llll :--i:--t:-> of q\~E']> bluffs that are 

(, li t 1) _\' ('allyolls anel drainage cli ftnllPl;:.: (fig, 12). These 
:-:tl'l'P an'a s an' ('xtensiH' a lollg :lnd below til(' edge of the 
nl'arl.'" leyel High Plaill~ :111(1 alollg and below l'em n:\nti; 
of tlIe Hi: .. !"!l P]aill f; t lI at fin t',-!'!' illto the Hoi Ii Il!.!.- Plains. 
TIl l'Y ()('( ' lil' in an.as \\"Ilvn' I-he "a-prock ha." (,lll·;-kpt! pro
~iOli (If the Og:lllala formation, the mantle of the High 
Ph illS. 

()ll tlH' ~ide", of I III' bluffs and canyons in t 11(>se arf' fLC;, 
the ~1t)1'(':-- :Irp gt'llel'ally about :!.I percent~ but they l'aJlge 

Figure 12.- A typical area of Rough broken land. 

frC?m, 1:} to 5U percent. Lo(;al relief r:mges, fr~:)}n 30 to 
:20() fl'pt. and sheer drops of 20 to 50 feet occur III pl:\(", , 
The areas are gellerally about 50 a('1'(,:-; in size, bllt a few 
a.reas are. :-;P\-PI";\} hundred acres in size. III most places 
little or no soil development has taken place becaus~ of 
the rugged relief and the exposure to wind. Thel:e Is_n 
]a I't',-P amount of runoff in these arens, and erOSIOn IS 
:It't'i n' .. This land type supports only a thin to moder
atpl\" tJuck eOH'r of vegetation. 

~\J)(!lIt 20 percent of the acreage mappl'(1 a s. thi~ lan(l 
typE' IS )[all s].;:t'l' clay loam, 8 percent I :' ~Iobeetle fine
:-:Hlldy loam, 1() pel "l'ent is Potter soils, another 19 percent 
is Bl'l"thoud loam, :\11(1 'i percent is other soll,,_ The 
amount of each included soil YHl'ies in different parts of 
rIte (-Ollnt\'_ The ~[aH:-;ker and Potter ~oils are on tIl(' 
ttlll-- und' upper si(1t's of the I-idge-s and knobs. The 
)l()bectie and Berthoud :,oi\s OCellI' above the stream 
chnnne ls and on Il:llT()W bPIl('lH:' ;-; ot' foot slolw:-; below the 
S(('q)(' [" soils and the ('a prock. Other soih aTe ~l?lll' clay 
loam in draillag!'\\-ays ; \"{'I ',\" :;tppp arens of bare) acti\-ely; 
el-( Hl ill _t',- RncllaJHli areaS ()f pxpo:-;Pl1 TedlH?ds Just east of 
Lake ~Id ' Iellan; Hilly gran']]y land on !;!.Tu\-ell.'" knohs 
and l'idgps ; and moderately "loping areas of )Inn::.:j;:l' r 
fine sall d y loam . 

.:\J thOligh this land typP is poorly suited to gras:::. a 
sJIlall amount of fora ge is produce(L and grazing is the 
main us!'. 1'11\' chid gra !'-st's are sideoats gl':ll1IH, black 
,!:!T,lllla, blne graTll:l, little bluestelll, and three-awn. :-\('at
tered ~-l1 C(: :\ rin(1 ('at(·la,," and scattere(l redberry junipers 
g"l'()\Y in :-;OIlW a }"P:l :'_ ~ \. moderate amount of forage is 
pl'lldJl('vd on the ,-:; I1<111ow and deep included ;-;()ik BehYeen 
;-, .m el 10 ]>p1'('pnt of SOJlle an~;H, however, is iIlHC'('(>s:-;ible 
to lin.'st<)('k. Hpc(\lI sP the :l1'e:lS are mad\' up of many 
soil s and l:lnel t .. Hws, t !rPy are difficult to 1llnnag-e and use 
pffi(:inlrly. ~Iore informatioll on the u se of thi:-;-'lancl type 
fo}" rallg-e i,:; !!iwll in the section "Pse of the ~oils for 
Rallg:eo u ~-

TIli:-- land type is also u sed as a 1'phigP for antelopes~ 
],(']II ':l1 S, I;' aglps, coyot e,:; , snakes, rabllits. and other kinds 
of \\"ildlife. . \ fp\\" areas :l1't' mined f01: liIllP ~t()]lP l!I',I\'el 
~ncl (':~ 1 i,~h e . p )1'yla~~ ('apa1;>ility unit Y IIs-:2, not placed 
111 an lrl'lgatcu capaillllt.'" umt, Rough Broken r:lllgp :-.;ite) 

Springer Series 
TIle Springer series is maclp np of dl'l,,'p , Lrowni"lt. 

1-1);1rSC-ll'XIIII'(·(1 soils of the uplands_ '1'11(':--(' :-::o ils are iJi 
undulating- ,mel Inunmo,'k_~- area" ~n the, ;"andy part s of 
the ('Onllt~- lw]ow the I l1gh Plams. I1H'Y cleyeloped 
lUleler a. I'O\ -Pl' of tall and nnd gra ssl'S and some brw:.h. 

The sudan' layer is brown loamy fine i"':llld that is 
gpnerally about 16 inches thick. It Jill:-: gl':lllillal' :Uld 
subangular blocky structure altd i ~ slighth'- hard when 
dry Hnd \-e1'\o" friable when moist. ' 

1'he stlbso il is reddish-yello\y to brown fine S:ll Hh lila III 
to hea".'- IO:llllY fine sand that is generally about 30' inch€:" 
thick. It lUIS weak prismatic: and SUIWllt',-lllar block \' 
structure. This layer is hard when dry ancl'friahle whejl 
moj :-.;t. It has 11I()(1(j1'atl'ly rapid permeability and is 
reac1i Iy penetrated by roots. 

In 1110st pl:l ep~ the substratum is reddish-y€'llow. w 0:11,_I-.;" 
(' :I l('a1'eo11s san(1y outwash and \yindb1o\\"n materi a.l. Ill , 
,,0111(' places cali('he- of thE' Ogal1ala formation is at a '" 
depth of only 30 inches. 
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The sur~ace layer is thickest in the less sloping areas, 
but the thIckness ranges from 5 to 20 inches. The thick
ness of ~he subsoil ranges from 12 to 48 inches, and it is 

_ neutral In II?-ost places. In a few places there is a faint 
layer of calcIUm carbonate accumulation. 

The Springer soils have a more sandy subsoil than the 
Brownfield and Miles soils. They are more reddish and 
have a more clayey subsoil than the Likes soils. Also, 
they are noncalcareous rather than calcareous like the 
Likes soils. The Springer soils are noncalcareous and 
have a thicker, more sandy. and more reddish surface 
layer than the Mobeetie soils. 

Most of the acreage of Springer soils is in range, and 
yields of native grasses are good. The capacity of the 
subsoil to hold water and plant nutrients is moderate to 
low. 

Springer loamy fine sand, undulating (Sa).-This soil 
is in nearly level or gently sloping areas where the slopes are 
complex. The areas are small. They are scattered 
throughout the sandy parts of the county, east and south
east of Lefors to the Wheeler County line. The surface 
layer and the subsoil are generally a few inches thicker 
than those of Springer loamy fine sand, hummocky. In 
cultivated fields the plow layer of this soil has been win-
nowed by wind, and most of the finer particles have been 
removed. In some places the texture of the present 
surface layer is fine sand. 

It is difficult to measure the amount of soil material 
lost from this soil through erosion, but mounds of sand, 
1 to 2 feet high, have accumulated in some fields and 
along fence rows. In a few blowout areas in some fields, 
erosion: has cut into the subsoil or substratum. These 
blowout areas are as large as 1 acre in size, but their 
size is generally about one-fourth acre. The drainage 
pattern is poorly defined in the larger areas of this soil. 

Other soils make up about 8 percent of most areas 
mapped as this soil. Among the included soils are Miles 
loamy fine sand, Miles fine sandy loam in depressions or 
on knolls, Springer loamy fine sand, hummocky, near the 
edges of these areas or on narrow ridges within these areas, 
and a few severely eroded areas as large as 7 acres in size. 

Most of the rainfall soaks in, but this Springer soil is 
marginal for crops. The water-holding capacity of the 
subsoil is low. This SO'il is good fO'r gTass, and most of 
the acreage is used for pastures consisting of native 
grasses or grasses that have been introduced. A few 
fields are planted to dryland cotton and sorghum, and a 
few fields of alfalfa and grasses are irrigated by sprin
klers. The chief native grasses that grow on this soil are 
indiangrass, switchgrass, sand bluestem, little bluestem, 
and sideoats grama. Sand sagebrush grows on most 
areas of range, and0t_illQ!i~rate to thin stand of sllin oak 
grows in some.~reas. (Dryland capability unit IVe-Il, 
irrigated capability unit IVe-3, Sandyland range site) 

Springer loamy fine sand, hummocky (Sb).--This soil 
is on irregular, choppy ridges and on hillsides in the sandy, 
rolling areas in the central and eastern parts of the county. 
The slopes are generally about 5 percent. The surface 
layer is about 12 inches thick in most places, but the sub
soil is only 8 inches thick in a few places. The subsoil 
has a texture of fine sandy loam to loamy fine sand. 
Where this soil is adjacent to the Likes soils, the lower 
part of its subsoil is generally calcareous. 

In most places where this soil is in cultivated fields, 
it has lost about half of the original surface layer through 
erosion. The rest of the soil material in the surface layer 
has been winnowed by wind, and its texture is now fine 
sand. All of the surface layer has been removed and the 
subsoil is exposed in about one-sixth of the acreage. A 
few shallow gullies have eroded into the subsoil, and there 
are a few blowout areas, less than 1 acre in size, in most 
fields. Accumulations of sand, as much as 3 feet high, 
have collected in fence rows around old fields. The only 
evidence of erosion in the areas in range are the few 
advancing scarps in narrow drainageways. 

Included with this soil in mapping are small areas of 
Tivoli fine sand on dunes; Miles loamy fine sand, Likes 
loamy fine sand, and gravelly soil material on knobs; 
Mansker fine sandy loam; and areas of red beds or of 
loamy calcareous material that crop out on the hillsides. 
Each of these included areas is less than 5 acres in size. 

This Springer soil is good for grass, and most of the 
acreage is used for grazing. Some old fields that were 
formerly cultiyated have been abandoned. The vegeta
tion is the same as that on Springer loamy fine sand, 
undulating. Runoff on this soil is slow, and most of the 
rainfall soaks in. Practices such as use of diversion ter
races, however, help to protect this soil from erosion. 
Also, m-erseeding of native grasses improves the quality 
of the forage and provides additional protection for this 
soil. (Dry land capability unit Vle-6, irrigated capability 
unit IYe-3, Sandyland range site) 

Spur Series 
In the Spur series are dark-colored, moderately deep, 

loamy, calcareous soils of the bottom lands. These soils 
are on the flood plains of most of the streams that drain 
the rolling and hilly areas below the High Plains. The 
kinds of native plants that grow on them vary, mainly 
as a result of differences in the texture of the surface 
layer. 

The surface layer is dark grayish-brown to grayish
brown clay loam to fine sandy loam that is generally 
about 15 Inches thick. It has subangular blocky and 
prismatic structure and is very hard when dry and 
friable when moist. The soil material in this layer is 
easy to ,,"'ork, but excessive tillage destroys the good 
structure. A compaction pan is likely to form if this 
soil is plowed at the same depth year after year. Also, a 
surface crust forms after a heavy rain. 

Just below the surface layer is dark grayish-brown to 
light yellowish-brown clay loam about 30 inches thick. 
It has subangular blocky and prismatic structure and is 
very hard when dry and friable when moist. This layer 
is calcareous. It is moderately permeable and is easily 
penetrated by roots. . 

The substratum is .stratified, brownish, calcareous, 
loamy and sandy allUVIUm ,,-ashed from soils in water
sheds in the uplands. Some areas are floode<l occa
sionally, and the floodwaters deposit a small amOl'ut of 
fresh alluyium. 

The surface layer ranges from 6 to 18 inches in thick
ness, and it is noncalcareous in a few places. The textnre 
of the layer just below the surface layer is sanely clay 
loam or loam in some places. Depth to the substratum 
ranges from 24 to 60 inches. In a few places the water 
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table is at a depth of ± to 6 ~eet. 0ne 01: more hO!,izons 
of a buried soil are exposed 111 some yertIcal cuts m the 
streambanks. 

The Spur soils are darker colored and more .clayey 
than the Lincoln soils. The layer just below theIr sur
face lawr contains more clay than the comparable layer 
in the Guadalupe soils. TIH~ Spur soils haTe a more cal
careous surface layer and they haye more stratified soil 
material just below the sur:f;\ce layer and in the sub
stratum than the Bippus SOlIs. Also, they are on flood 
plains, rather than on gently sloping uplands. T~e Spur 
soils are better drained and have more clayey soIl mate
rial just below the surface layer than the Sweetwater 
soils. 

The Spur soils are fertile. They are used mostly for 
range, however, because the areas near the headwaters of 
streams are so narrow and scattered that it is impractical 
to cultivate them. Some of the larger areas are culti
vated, and a few areas are irrigated. Alfalfa, cotton, 
sorghum, and small grains are the main crops, and yields 
are moderate to high. 

Spur clay loam (Sc).-This soil is on nearly level 
benches on flood plains above the channels of streams. 
It is below the areas where the headwaters of streams 
occur that drain the dissected margin of the High Plains. 
The surface layer is generally slightly darker than that of 
the Spur fine sandy loam mapped with the Guadalupe 
soil. The layer just below the surface layer is sandy clay 
loam in a few places. Some areas are flooded occasionally, 
but the floodwaters recede in a few hours, and damage is 
generally only slight. Water from drainageways in the 
uplands has cut gullies in some places, and meandering 
stream channels are cutting into the edges of some areas. 
In some places the streams have cut to so great a depth 
that the areas are no longer flooded. 

Included with this soil in mapping are small areas of 
Bippus clay loam at the base of slopes in the uplands; 
narrow areas of soil material along the present stream 
channels and in old stream channels; and soil material on 
short slopes between benches and in gently sloping areas. 
Also included are narrow areas of Spur and Guadalupe 
fine sandy loams and of Lincoln soils, generally on benches 
that ar~ lower than t~ose on which this s~il o.ccurs. Each 
of the included areas IS less than 5 acres 111 SIze. 

Runoff is slow on this Spur soil. The hazard of wind 
erosion is slight. This soil is one of the best i~ the county 
for farming, and the larger areas are. well SUIted to dry
farmed and irrigated crops. The mam crops are alfalfa. 
cotton, forage sorghum, grain sorghum, !1nd winte~ wheat. 
Blue gi-ama and buffalograss ~~e the ~all1 grasses. m. areas 
in range. (Dryland capabIlIty umt lIce-I,. lITIgated 
capability unit 1-2, Loamy Bottomlan~ rang~ SIte) . 

Spur and Guadalupe soils (Sg).-This undifferentIated 
mapping unit is made up of about 60 percent Spur fine 
sandy loam and about 40 percent Guadalupe fine sandy 
loam. All of an individual area, however, may be Spur 
fine sandy loam, Guadalupe fine sandy loan:, or both. 
These soils are on nearly level or gently undulatmg benches 
on flood plains above the channel of the stream. They 
occur along the upstream reaches of streams that drain 
the moderately coarse textured soils along the dissected 
margin of the High Plains. A profile of each of th.ese 
soils is described under the Spur and t~e Guadalupe senes. 

In most cultivated a~eas of thes~ SOlIs, t~e surface layer 
has been thinned a few mches by wmd erOSIon. Meander-

ing stream channels are cutting away the edges of sOIIl;e 
areas, and water from drainageways in the uplandd d 
cutting gullies in some areas. A few areas are floo e 
frequently, and most areas are flooded occasionally. 1 
few areas are now so high above the entrenched channe 
that they are no longer flooded. 

Included with these soils in mapping are small areas 
where the texture of the surface layer is loamy fin~ san~~ 
very fine sandy loam, or loam. Also included ~s SOlI 
material in narrow stream channels' soil materIal on 
short, sloping benches between the flo~d plains; areas of 
Bippus fine sandy loam on the upland side of some areas; 
and Spur clay loam, Lincoln soils, and Tivoli fine sand 
on low dunes on the stream side of some of these areas. 
Each of the included areas is less than 5 acres in size. 

Most of the rainfall soaks into the soils of this unit. 
Only a small amount runs off. The soils are good for 
grass and field crops, but the cultivated areas are moder
ately susceptible to wind erosion. The larger areas can be 
cultivated and irrigated more practically than the smaller 
ones. Alfalfa, winter wheat, and forage sorghum are the 
main crops. Short, mid, and tall grasses grow on these 
soils, and a thin stand of sand sagebrush and scattered 
cottonwood trees also grows in some places. (Dryland 
capability unit lIIe--4, irrigated capability unit 1--4, 
Loamy Bottomland range site) 

Sweetwater Series 
In the Sweetwater series are dark-colored, loamy soils 

that are poorly drained. These soils are on bottom lands 
along the North Fork Red River, McClellan Creek, and 
Skillet Creek and along tributaries of those streams. 
They developed in wet areas where the water table is 
generally within 2 feet of the surface. The native vege
tation was water-tolerant grasses, sedges, rushes, and 
trees. 

The surface layer is very dark gray, calc~reous silty,' .. 
clay loam that is generally about 10 inches thICk. It has 
subangular blocky structure and is very hard when dry 
and friable when moist. The surface layer has a high 
content of organic matter and is gleyed and mottled. 

Just below the surface layer is gray to very pale brown 
sandy clay loam that is usually wet. This material is 
structureless and is very hard when dry and very friable 
when moist. It is calcareous and is mottled with a 
brownish color. The upper part of this layer tends to be 
more clayey than the lower part. 

The substratum consists of calcareous sandy alluvium. 
In it thin layers of loam or clay as much as 6 inches 
thick are common. 

The thickness of the surface layer ranges from 10 to 
15 inches, and the texture of that layer ranges from silty 
clay loam to fine sandy loam. The texture of the soil 
material just below the surface layer ranges from sandy 
clay loam to fine sand. The mottles are faint in some 
places and prominent in others. 

The Sweetwater soi~s have a. darker, more clayey sur
face layer than the Lmcoln SOlIs, and they have a high 
water table. The layer just below the surface layer is:, 
more sandy than that in the Spur and Guadalupe soils. 

The Sweetwater soils are poorly drained. They are
better suited to the production of native grasses than to 
other uses because it is not practical to drain them. 
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Sweetwater soils (Sw).-These are the only Sweehmter 
soils mapped in this county. They are on low, weakly 
undulating bottom lallds only a few feet above the level 
of the adjacent streams , ~mface drainage is Hry slow, 
and water ponds in the 10'" places for several months at 
a time (fig. 13) . :\lost of the time , ,,'ater flows in the 
streams adjacellt to these soik Occasiollal overflows 
deposit a small alllount of additional mat erial on these 
soils and causes some seaming. 

Figure l3.-Water standing in low areas of the bottom lands where 
the Sweetwater soils occur. 

As much as 10 percent of tIle acrcage mapped as these 
soils is Tivoli fine S11lHl, Lincoln soils, areas of soil material 
in narro,,· sloughs, and ~wec t'ntt er soils tha t han' slopes 
of 1 to 4 percen t. The sloping areas arc a t the base of 
the uplands, and water seeps from thelll most of t1~p tlJ.lJe. 
Each of the included areas is less t Iwn 5 acres m SIze. 
In as much as 50 percent of the ltCreage, the darkened 
surface laTer is less than 10 inches thick or has been less 
darkened h)· organic matter than is normal for these sops, 
The yields of na ti ye grasses gro.wJl for ha~· an~ grazmg 
are moderate to high. The chIef vegetatIO~ l ~ sedges, 
rushes, eastern gamagrass, switchgnlRs. and mdmngrass, 
but willow cottonwood and salt cedal' also grow on these 
soils. Son;e areas are ~ligh tl)· saline and support ~lkali 
sacaton. (Dryland capabilit)· unit \""'-;3, not placed I~ an 
irrigated capabilit.y unit , Loam)' Bottomland range SI te) 

Tivoli Series 
The soils of the Tivoli series are deep, light col?red, 

and coarse textmed. These soils are on dunes and ndges 
alonO' the laruer streams in the UplaIHh; of the eastern 
partof the cgunt.y. They developed in sana under tall 
and mid grasses. 

The surface layer is brown fine, sand or loamy fine f'nnd 
that is generall}' about 7 inches thick. It h?,s wea,k 
granular structure and i.s l~ose, when dry 01' mOIst. 

The underlying- matenal IS lIght-broml fine sand that 
is several feet thick. It is loose both ,y hen ~ll'Y a~ld 
moist. Permeability is rapid, all(1 this layer IS eaSIly 
penetrated by roots. . ' . y 

The surface layer ranges from 5 to 9 lllch~s I~ th.ICk
ness. The textu~e of the underlying matel'lal IS lIght 

loamy fine ~alld in a fe,y places. In some places thi" soil 
is calcareous. Fragments or layers of 'wakJ)' cemented 
sandstone occur below the surface layer in some places. 

The Til'oli soils are more sandy than the )Iiles, Likes, 
and Springer soils. . , 

The Tivoli soils are too sandy for cultlyutlOn, and they 
ha ,-e low natural fertility. . Bare areas blow easily. 
Therefore, carp is needed to prevent overgrazing of the 
llntin~ gTnsses that stabilize these sands. Big sandreecl, 
sand LlllP~telll, little blue:otem, and sideoats grama are 
the main grasses. Shin oak, sand sagebrush: skunkbush, 
yneea, and wild plum also g)'()\\' on these SOlIs. 
v Tivoli fine sand (Tf),--This soil occupies dUlles that 
are 10 to 40 feet high. ~Illall areas occur along the larger 
crecks in the celltral and eastern parts of the county, 
but the largest areas, some on'l' a thousand a(Te" in size, 
are along th e Xorth Fork Red RiYer. eHs,t of L('fors: . \. 
few areas, generall)' less than all acre m SIZe, are actn'ely 
eroding. This soil is genera lly noncalcareous. 

Included ,,-ith this soil ill mapping are areas of Likes 
loamy fillP sand, :\IHlIsker clay loam, ilfiles loamy fine 
sand: and ~prillgel' loamy fine sand . The included soils 
aI'(' O'{'lIPl'alh- in ('011Caye areas beh"eell the dunes, Each 
of the illchided areas is less than 5 a(Tt's in "ize, The 
aC],CHo'e of i llcluded soils lIIakes up as much as 5 ]H']'('('llt 
of th; total Hcreage in areas mapped as thi~ soil. 

This Tivoli soil i ~ used chiefi,' - for gl'a,zing, although it 
is poorl)- suited to grll,ss beca~se it is so sa lld," , ~t, is 
hio'hh' susceptihle to wmd erOSIOn. (Dryland ('apabIhty 
u~t \ "1 [e-l, lIot placed in all inignted mpi1bility unit, 
Deep ~a lld range site) 

Tivoli complex (T m) ,- About 75 perCE'llt of this complex 
is ealcareous Tivoli loamy fine sand. About 10 percent 
is Likes loam)" fille sand, another 10 per('ent ('ollsists of 
outcrops of weakly cemented sa ndstone, and about 5 
percen t, CUJl sists of other soil~ or l and types. A profile 
of the Likes suil is desnibcd under tlle Likes se ries, The 
areas of this complex are moderatel," extensi,'e and ocem 
with outcrops of the lower and sandy part ()f the Ogallala 
formation. The slopes range from 3 to 15 percent , but 
the)" nre generally abou t 7 percen!, The barp arpas and 
the !-iteeper areas are eroded etlsily. Tlte)~ an' ('ut. by 
gullies, which show the pr()gress of gradual erusion ()f the 
Ogallala formation. 

The Tivoli soil is on dunes and rid ges. and thl' Likes 
soil is in small depressions (III t.he lower slopes, The 
almost bare outcrops of weakl)" cemellted salldstol1e and 
of sundy calcareous material are 011 ridges and knolls and 
in areas where the slopes ar(' betweell 8 and 15 percent. 

Among the soils induded in this ('omplexare areas of 
Potter soils on ridges and a few areas of Hilly gravelly 
land and Badland. Also included are smtl11 areas of 
Springer 10ml1)' fine sand. 

The soils of this complex are used for range. They 
support a moderate stand of tall and mid gra::-ses and 
scattered patches of snnd sagebrush, wild plum, sktmk
bush, and shin oak. Fertility is low, and these soils are 
highly susceptible to wind erosion. The~· need guod 
management that ,,,ill improve the stand of grass and 
reducE' erosion by wind and ""tlter. The aretls are fre
quently used as' n refuge by mallY kinds of wildlife. 
(Dryland cll,pabilit)" unit \"Ie-6, not placed in an irriga ted 
capabili ty unit, ~alldyland range site) 
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Woodward Series 
In the 'Yoodwarc1 series are moderately deep, medium

textured soils that are calcareous. These soils occupy 
hilly and rolling areas of the uplands in the eastern pa;t 
of the county. They c1e\-eloped under short and mId 
grasses. 

The surface lawr is reddish-bro"n loam to very fine 
sandy loam o-enerally about 9 inches thick. It has granu
lar structu;: and is hard "hen dry and friable when 
moist. In this layer grass roots are a~undant. . 

Just below the surface layer is reddIsh-brown to hght
red wry fine sandy loam to light clay loam that is 
generall\- about 16 inches thick. This material has 
moderate suban~!ular blocky and prismatic structure and 
is hard ,yhen dl~- and friable ,,-hen moist. It has moder
ately rapid pernleability and can be readily penetrated by 
roots. In a fe" places the lower part of this material 
contains a weakly defined layer "here calcium carbonate 
has accumulated. 

The substratum is made up of medium-textured sedi
ments of the Permian red beds. It is calcareous. 

The surface layer ranges from 6 to 15 inches in thick
ness. In a few places it is noncalcareous to a depth of 6 
inches. The layer just below the surface layer ranges 
from 12 to 30 inches in thickness. Concretions occur 
throuo-hout the solum in some areas. The depth to the 
subst;atum ranges from 18 to 40 inches, but it is generally 
about 25 inches. 

The Woodward soils are more reddish and contain 
more silt than the Mobeetie and Berthoud soils. They 
developed in material from the red beds, r~ther than in 
alluvium like that in which the Berthoud SOlJS developed. 
The 'Yoodward soils are deeper than the Quinlan soils 
and are dark colored to a greater depth. 

The 'Yoodward soils are used for range, and blue 
grama sideoats ~ama, and little bluestem are the main 
grasse~. Moderate yiel~s are obtained. Although these 
soils absorb water readIly, the steep slopes reduce the 
amount of water that soaks in. As a result, these soils 
are seldom moist below a depth of 4~ in?hes. Also, 
because of the steep slopes, water erOSIOn IS a serIous 
hazard. 

Woodward-Quinlan complex, 5 to 50 percent slopes 
(W c F) .-About 70 percent of this complex is Woodward 
loam, 20 percent is Quinla? loam, an~ 10 percent is other 
soils and land types. ThIS complex mcludes all areas of 
soils developed in material from the red beds and all 
exposed areas of the red-bed formation in the county that 
it is practical to show on a map. These areas are generally 
about 60 acres in size and are scattered along McClellan 
Creek and along the Korth Fork Red River in the eastern 
part of the county. 

The Woodward soil is generally on hillsides; some areas 
of it are moderately sloping and others are strongly sloping. 
The Quinlan soil is on or adjacent to small k:~lObs and 
narrow ridges of almost bare red-bed matenal. The 
profile of the Woodward soil is like the one ~escribe~ fC!r 
the Woodward series. . A profil.e of the ~U1~an ~oil .IS 
described under the Qumlan senes. ErOSIOn IS actIve m 
the strongly sloping areas and in the exposed ~reas of the 
red-bed material in this complex.. Advancmg s.carps, 
1 to 2 feet deep, occur in and on the sIdes?f s?me ~ramage
ways. The hazard of further water erOSIOn IS serIOUS, but 
the hazard of wind erosion is slight. 

.Among the other soils included in this co~plex ard Hill:y gravelly land on knobs and ridges, LIkes an 
Spnnger loamy fine sands and Tivoli fine sand on low 
dunes. Also included are'Mobeetie fine sandy loam on 
hillsides and Spur clay loam in drainageways. . 

The steep ~lopes a~d the susceptibility to water erOSIOn 
make the SOlIs of thIS complex suitable only for :r:ange. 
The soils are fairly good for grass, but they are not sUIta~le 
for field crops. A few areas are used as a source of mat~~al 
for repairing and building roads. (Dryland ~~pabilI~y 
unit Vle-2, not placed in an irrigated capabilIty umt, 
Mixedland range site) 

Zita Series 
In the Zita series are deep, dark-colored, fine-textured 

soils that are well drained. These soils are nearly level 
or gently sloping and are on uplands of the High Plains. 

The surface layer is brown to very dark grayish-brown 
clay loam that is generally about 12 inches thick. It has 
moderate granular and subangular blocky structure, 
except in the areas that have been plowed. In the plowed 
areas the structure is weak granular. This layer is very 
hard "hen dry and friable when moist. The soil mate
rial is easy to work, but a compaction pan is likely to 
form if tillage is at the same depth year after yea;. Also, 
the surface seals and a crust forms after heavy rams. 

Just below the surface layer is brown, calcareous clay 
loam that has moderate subangular blocky and prismatic 
structure and is generally about 12 inches thick. This 
layer is moderately permeable and is easily penetrated by 
roots. The amount of calcium carbonate increases with 
increasing depth. 

The substratum is calcareous loamy material that is 
probably loess. It has a high content of calcium 
carbonate. 

The surface layer ranges from 8 to 15 inches in thick
ness, and the texture of that layer is silty clay loam in a 
few places. The layer just below the surface layer ranges 
from 5 to 24 inches in thickness, and it has a texture of 
silty clay loam in some places. Depth to the horizon 
where a large amount of calcium carbonate has accumu
lated ranges from 20 to 36 inches, but that horizon is 
generally at a depth of about 24 inches. 

The Zit a soils have a thicker surface layer than the 
Pullman and Olton soils. Also, they lack a compact 
blocky subsoil. 

The profile of the Zita soils is similar to that of the 
Portales soils, but they have a darker, noncalcareous 
surface layer. They are deeper than the Mansker soils 
and they. have. a noncalcareo~s surface layer. ' 

The ~Ita salls are well SUIted to small grains, sorghum, 
and natIve grasses, and most of the areas are cultivated 
Wint~r wh.eat is the principal .crop. . In Gray County 
the ZIta Salls are mapped only m undIfferentiated units 
with the Olton soils. 

Use and Management of Soils 
The soils of Gray County are used mainly for dryland 

crops and for pasture or range. This section explains 
how the soils may be managed for these main 'purposes 
and also for irrigated crops or pasture, plantmg trees'" 
providing habitats for wildlife, and building highways: 
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fa.rm ponds, and similar engineering strllctures. It also 
gives the pre~i~ted a,yerage yields of the principal dry
farmed and IrrIgated el'OpS grown under t.wo l e\'(~ls of 
management for the arable soi ls. In (lps('l'ibing manage
ment, the method of presenting information IS that of 
mentioning general practices suitable for :\11 the soils, 
then grouping soils that r (>(luire similar 11 IllJlagclIlent, 
describing .the group, and Sl1 ggl'st ing suitahle manage
ment practlces. 

Use of Soils for Crops and Pasture 
Since the COU ll t Y was seulNl. i I s agri('llltnl'al p('O llomy 

has been based on cattle l'alwhillg' allll wllPat farming , 
In recent Y(,[Il:s, IHl\Y(>Yl'1', a lal'gpr a(,],page has been 
planted to gram sorghum, Cotton, alfalfa, and other 
sma1l grains are also gl'own. 

"Winter dll'at is generally planted P,II"h in fall, .Jlost 
fields are grazed by st ocker ('a I \"{'~ or beef ('a t t Ie late in 
fall and in winter ( fi g. 1-1-). The (',~ttle an' I'P IlIO\"ed 
early in :-}>I' ing to allow the \\"IIl'at to l1latuf'('" 

Figure 14.-- Stocker cattle grazing winter wheat in a field of 
Pullman clay loam on the High Plains. 

Grain sorghum all<l foragl' :-ol'ghum an' s('('(led late 
in spring. Forage sorghum is gl'azl'd or is hal'\"l'sted as 
silage, bundle feed, or ('ane lla,\". " " 

Cotton is generally dryfal'll'l'd on the ,::-ull(ly solis III the 
southeastern pari of the ('o~lllIy, III tlt"lS co;m~y 11:1(1:-',(, ~f 
the cotton CTrown on the :-oils of the HIgh Ilalil" ]S nrI-

I:> 
gated, Gray County nppeal's to j)e. near the northern 
limit of tIl(' region where ('()tton (',m l,p grown success
fully. The latl' plan61lg aat~':- and the l'ar ly" (btt's ':'hen 
frost occurs I"pd\ll'e the quantity and the (luaiJty of Ylelds 
m some years, 

Alfalfa grows well on the soil:; of. bott?m lnnds ~l' 
under irrigation. )Iosl of the hay III tIllS COtlllty IS 

grown on the sllbirrigated soib, These, are g"p,neraUy the 
Sweetwater, Lincoln, Guadalupe, and ;--ipur :'-olls that are 
adjacent to crpeks or riwl's, The hay in tl1est' areas 
generally c01l:->ists of tall natiyc grnsse~, , ' , 

At preselll, irrigated grass(>f; are allowl~g dl n'l'slfica
tion of operations on some of the farms m the county. 
The QTasses are grazed by stockel' cattle, beef herds (fig. 

I:> • 

15), or dairy cows, or are cut for hay. 
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Figure 15.- Beef cattle grazing switchgrass in an irrigated pasture 
of Pullman clay loam. 

Barll'.'" and oat s a)'(' grown oil :t IllO<1I'l'ate ar'l'('ugt' each 
.'"('ar, The size 0 f the :1(' rl',tge <1l'l)('lId:, oil t.lll' ilIa rk('1 and 
()Il the alll()lIllt of 1l10isflll"p in the :->()jls at plnllt ing time. 
Favorable yields of other ('rops, such as corn, ea::-tor
)'I'aIL'-:. eo \\"}>e:l S, gunr. mil let. flax~ jJolatol's all d other 
\"egl'tables. saftiowl'J'. !-'t':,all1f', ""rbealls. ~ll!!arbee/:-; . S \\ I'l't
d(~'\"('r . n't.ch. and .\ lHrian ' wi1lter I;(;as lta\'c been 
oj)1 a ined on ('(J])ll lll'rl'ial or t'xpl'rimenta I plot :-: , Peanllts, 
meloll:-. fruit:-~ and l'I'nips grow \\"(~ll on the ~a ndy soils. 
Trials in local lif.,j(b indi(:ate that t!tpse el'0l':-; do well 
under irrigation. 

Til t' rough and roll ing art'a:, of the 1'(JllIlt.y are used for 
rallg(' , ~lany SHll<ly, eroded, or ~(l'('P slJi l;-; that ,,'I're rm"
merl\, eultiyalpcl hayl' j)('{,11 H'ptle(l to llutin.> p:ms:;l':; in 
the 1;1,,( 10 years. 

Management of soils for dryland farming 

The main crops grown on dryland in t"his ('l)lIl1ty arl'. 
\\"lw:ll. gr:lin s(Jrg-IU lJll , and forage SOl'g-ItIlIll.,\lllong the 
}>l':tt'l iet's needetl to gTO\y t.he~c (')'ops sllC'('E:'s"fully under 
dryland farming an' a cropping sptl'lll that COIISl' rn's 
:,oil and ,Yater, g-oo(l lli:lnagement of crop l'esi<1IlP. con
tOUl' farming, 5tul)I,le mukhing, and emergel\cy tillage. 
Field terraces, d i \"('r:-ion terraces, U lid gl'a ,"pd "'n I erways 
a.n' also needed on sOllie of the !-'oils. TiUage should be 
kept 10 a minimlllll; the soils should be tilled only when 
J1t'Cl'"sary to prepal'P" the seedbed aIld to control weeds. 
The application of these prad i('PS to :-. pecific soils or 
grou}J~ ()f soi~s is discllssl'l1 under the f'apability units in 
the section "Capabilily (;roups of :-;oils." 

Capability groups of soils 

Capability classification is the grouping of soils to 
show, in a genpl'nl way. their suitability for most kinds 
of farming.", It is n pl':tl'ti<.:al classificati()n based on limi
tations of the soils. the risk of damao-e when they an' 

I:> • 

used. and the WHy t hey respond to treatment. 
The soils are c la ~si lipd according to de !.!Tt'l' and kind of 

permanent limitation, but without con~id~ration of major 
and g-eIll'rally cxpensiye landforminp: that ,,'ould chanrre 
th(' slope, depth. or other characterist ics of the soils' arid 
without consideration of possible but unlikelY l~ajor 
reclamation projects. . 
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CAPABILITY CLASSES, the broadest grouping, are desig
nated by Roman numerals I through VIII. The numer
als indicate progressinly greater soil limitations and 
narrower chOIces for practical use. Soils in class I have 
the fewest limitations, the ,yidest range of use, and are 
subject to the least risk of damage when they are used. 
Soils of class II haye limitations that moderately reduce 
the choice of plants or that make some conservation prac
tices necessary. Soils of class III have severe limitations 
that reduce the choice of plants, make special conserva
tion practices necessary, or both. Soils in class IV have 
very severe limitations that restrict the choice of plants, 
make very careful management necessary, or both. 

Soils in classes V, VI, VII, and VIII han limitations 
that are difficult to remove without major reclamation; 
their use is restricted largely to pasture, range, woodland, 
recreation, or wildlife food and cover. SoIls in class V 
are not likely to erode, but they are wet or have other 
unfavorable features that prevent normal tillage for cul
tivated crops. Soils in class VI generally are not suited 
to cultivated crops, because they are steep, susceptible to 
severe erosion, droughty, or otherwise severely limited. 
Soils in class VII are more limited than those in class 
VI, but under careful management can safely be used for 
pasture or range, ,Yoodcrops, or wildlife food and cover. 
In class VIII are soils and landforms so rough, shallow, 
or otherwise severely limited that they produce very low 
yields of crops, forage, or wood products. Such areas 
may provide attractive scenery, have value as catchment 
basins for water, serve as sites for recreation, or furnish 
food and cover for wildlife. 

CAPABILITY SunCLASSES are soil groups within one class; 
they are designated by adding a small letter, e, W, 8, or 0, 
to the class numeral, for example, lIe. The letter e show~ 
that the main limitation is risk of erosion unless close
growing plant cover is maintained; W shows that water 
in or on the soil interferes with plant growth or cultiva
tion (in some soils the wetness can be partly corrected by 
artificial drainage); 8 shows that the soil is limited 
mainly because it is shallow, droughty, or stony; and 0, 

used in only some parts of the United States, shows 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 limitations. Class V can contain, at 
the most, only subclasses indicated by w, 8, and c, because 
the soils in it are subject to little or no erosion, though 
they have other limitations that restrict their use largely 
to pasture, range, woodland, wildlife, or recreation. 

CAPABILITY UNITS are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productIvity 
and other responses to management. Thus, the capability 
unit is a convenient groupmg for making many state
ments about management of soils. CapabIlity units are 
generally designated by adding an arabic numeral to the 
subclass symbol, for example, IIe-2. Thus, in one symbol, 
the Roman numeral designates the degree of soil limita
tion' the small letter indicates the kind of limitation; and 
the ~rabic number distinguishes the capability unit from 
others in the same subclass. The capability units are not 
numbered consecutively in Gray County, because not all 
of the capability units used in Texas are in this county. 

Followmg are descriptions of the dryland capability 
units in Gray County. 

DRYLAND CAPABILITY UNIT lIee-! 

Only Spur clay loam is in this capability unit. This is 
a deep, nearly level soil that has a moderately per~eab~e 
subsoil of clay loam and is on bottom lands. ThIS ~Oll 
is high in natural fertility and takes in water re~dIly. 
Some of the areas receive extra moisture but low raul;fall 
limits yields most of the time. Wind e~osion is a slIght 
hazard. 

This is a good soil for farming, and it is well suited to 
field crops and grasses. Most of the areas, however, are 
in grass becaus~ they ~re small and in out-of-th~-wa;y 
places that are ImpractIcal to cultivate. Where thIS SOlI 
is cultivated, small grains, forage sorghum, and alfalfa 
are the principal crops. Cotton, grain sorghum, and 
nursery crops are also grown. 

Management of this soil includes controlling erosion 
and protecting the surface layer so that the structure 
does not deteriorate. Needed practices are a cropping 
system that conserves soil and water, good management 
of crop residues, and emergency tillage. Some areas need 
diverSIOn terraces and grassed waterways to carry runoff 
from the adjacent slopes. 

A cropping system that includes sorghum, alfalfa, or 
other crops that produce a large amount of residue is well 
suited. The residue of these crops lessens the crusting of 
the surface layer and protects this soil from blowmg. 
The residue can be worked into the soil in spring after 
the critical period of wind erosion. 

DRYLAND CAPABILITY UNIT llee-S 

Olton loam, 0 to 1 percent slopes, is the only soil in this 
ca:pability unit. It is deep and has moderate perme
abIlity. The subsoil is clay loam and has moderately 
slow permeability. This soil is high in natural fertility, 
but low rainfall limits yields most of the time. Wind 
erosion is a slight hazard. 

This is a good soil for farming, and most of the areas 
are cultivated. It is well suited to small grains, sorghum, 
cotton, and grass. Winter wheat and grain sorghum are 
the main crops, but forage sorghum and cotton are also 
grown on a small acreage. The main native grasses are 
blue grama and buffalograss. 

Management of this soil includes controlling erosion, 
conserving moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system that.conserves soil and water, good 
management of crop resIdue, and emergency tillage. 
Field terraces, contour farming, diversion terraces and 
grassed waterways are needed in some areas. ' 

A cropping system that includes grain sorghum, wheat 
or other crops that produce a large amount of residue i~ 
well s~i~ed. If t~e resid?e i~ kept ~:m t~e surface during 
the CrItICal blowmg perIOd m sprmg, It provides O'ood 
control of erosion. Emergency tillage helps to co~trol 
wind erosion in fields where the cover of plants or crop 
residue is inadequate. 

DRYLAND CAPABILITY UNIT lIe-2 \" 

9nly on~. soil, Qlton l~am, 1 to 3 percent slopes, is in 
thIS capabIlIty umt. It IS deep and gently sloping and 
occurs below the edge of the HIgh Plams. The subSoil is 
cl~y loam. that has mode~a.tely slow permeability. This 
SOlI has hIgh natural fertIlIty. The hazard of wind ero
sion is slight, and the hazard of water erosion is 
moderate. 
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This is a good soil for farming, but it is slightly 
limited by its gentle slopes. It is well suited to grass and 
to small grains, grain sorghum, forage sorghum, and 
cotton, but only a few areas are cultivated. In the areas 
that are culti,·ated, winter wheat. and grain sorrrhum are 
the principal crops, but forage sorghum, cotton, and 
barley are also grown on a. small acreage. The natiYe 
grasses are mainly blue grama. and buffalograss. 

Management of this soil include:,: control of erosion and 
protecting the surface layf'1' so t. hat the structure does not 
deteriorate. Xeeded pradicps are a cropping system that 
conserves soil and water, good management of crop resi
due, emerp:ency tillage, field terracing, and contour farm
ing .. Di,:,ersion terraces and grassed "'atenyays may be 
reqmred m some areas. 

A cropping system that includes wheat, grain sorghum, 
or other crops that produce a large amount of residue is 
well suitecl. The residue, kept on the surface, provides 
good control of erosion. Emergency tillage helps to con
trol wind erosion in fields that do not h:1YC an adequate 
cover of plants. 

DRYLAND CAPABILITY UNIT JIIce-1 

Only one soil, Pullman clay loam, 0 to 1 percent slope:.:, 
is in this capability unit. Tltis is a deep soil of the HIgh 
Plains. It has a subsoil of blocky clay that is slowly 
permeable and tends to impede the movement of water, 
air, and roots. This soil has high natural fertility, but 
low rainfall limits yil'Ic1 :-; most of the time. The hazard 
of wind erosion is sJ'ight. 

This is a fairly good soil for farming, but it is limited 
by the clayey subsoil that takes in '\Yater slowly and the 
surface crust that forms after rains. ~Iost of the acreage 
is cultivated. This soil is well suited to small grains, 
sorghum, and grass. and the areas are suitable for large
scale farming. "'inter wheat and grain sorghum are 
the principal crops, but forage sorghum, barlcy, oats, and 
cotton are also grown on a small acrea~e. The main 
native grasses are buffalograss and blue grama. 

Management of this soil includes controlling erosion, 
conserving moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system that conserves soil and water. p:oo(l 
management of crop residue, and empl'gency tillage. 
Field terraces, diversion terraces, contour farming, and 
grassed waterways are also needed in some arens. Con
tour farming is used to slow runoff and to allow more 
water to soak into the soil. 

A cropping system that includes wheat, grain so~ghuD?-' 
or other crops that produce a large amount of reSIdue IS 
well suited. Keeping the crop residue on the surface 
(fig. 16) lessens crusting, controls erosion, and holds 
water from rain or snow unt.il it soaks into the soil. 
After the critical period of wind erosion. the residue, can 
be worked into the soil to improve the structure and ttlth. 

DRYLAND CAPABILITY UNIT illce-2 

Only one mapping ~nit,. Olton 3:n,d Zita: clay loams,. 0 
to 1 percent slopes, is 111 thIS capabIltt:v umt. These SOlIs 
are on the Hirrh Plains and are deep and nearly lewl. b • 

They have a subsoil of chy loam that has moderate or 
moderately slow permeability. .\ir, moisture, and r~ots 
move readily through the profil~., T~le J;lazard of wI!ld 
erosion is slight, and natural fertIlIty IS ~llgh. Low ram
fall, howeYer, limits yipl(ls most of the tIme. 

Figure 16. -- Two fields of Pullman clay loam. 0 to 1 percent slopes, 
where wind erosion has been active. In the upper picture. the 
field has been plowed recently and much of the material from 
the surface layer has blown onto the adjacent field shown in 
the lower picture. In the lower picture. the sorghum stubble 
catches the drifting soil material and prevents further soil 
blowing. 

Thesl' are good soils for farming, and III 0:-: I of the 
[I('}"p:I!.!·e is cultiyatell. The soils are \\'ell suited to S01'
ghum~ .small grains, cotton, a~d grass. Grain ~orghum 
and wmter " 'heat are the )lI'\llcIpal Cl'Ops . bUL forage 
sorghum. oats, barley, and ~()tton art' aJ:. .. o !!T()\\"n on a 
small aneage. The main nati\"e gra:-:-;e:'l an" J lIne g-rama 
and buffalograss. 

Management of these soils inclutles controllinrr erosion, 
conserving moisturp, and protecting t he surfac~ layer :;0 
that the structure does not. deteriorate. Xeeded practices 
are a cropping system that. COllserws soil and ,Yater. !.!:o()(l 
manap:elllent. of crop residue, and emerg('llC\' til'la!.!:t'. 
Field terr:lees~ diHrsion terraces, contour ~fnl'liling, and 
p:r:l:-:'l'd \\'at e r\\"a~'s arE' also needed in 80me areas. 

.\ cropping system that includes wheat, grain sorp:hum, 
or other crops t hat produce a Ian!'!:' amount of l'l'sidue is 
well suited. Keeping the residue' on the surface b.:~en s 
crusting, controls ,,,illd erosion. and holds water until it 
soaks into the soil. ..:\fter the crit ien 1 period of wind 
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erosion in spring, the residue can be worked into the soil 
to improve the structure and tilth of the surface layer. 

DRYLAND CAPABILITY UNIT mce-3 

Portales clay loam, 0 to 1 percent slopes, is the only 
soil in this capability unit. It is a deep, calcareous soil 
of the High Plains. This soil has a subsoil of clay loam 
that is moderately permeable. The hazard of wind ero
sion is moderate. Natural fertility is moderate to high, 
but low rainfall limits yields most of the time. 

This is a good soil for farming, and most of the acre
age is cultivated. The soil is well suited to sorghum, 
small grains, cotton, and grass. Grain sorghum and 
winter wheat are the principal crops, but forage sor
ghum, oats, cotton, and barley are also grown on a small 
acreage. The main native grasses are blue grama and 
buffalograss. 

Management of this soil includes controlling erosion, 
conserving moisture, and protecting the surface layer 
so that the structure does not deteriorate. Needed prac
tices are a cropping system that conserves soil and water, 
good management of crop residue, and emergency tillage. 
Field terraces, diversion terraces, contour farming, and 
grassed ,vaterways are also needed in some areas. 

A cropping system that includes grain sorghum, wheat, 
or other crops that produce a large amount of residue is 
well suited to this soil. The residue provides good con
trol of erosion if it is kept on the surface. After the 
critical period of wi.nd erosion in spring, the residue can 
be ,yorked into the soil. Emergency tillage helps to con
trol wind erosion in fields that do not have an adequate 
cover of plants or crop residue. 

DRYLAND CAPABILITY UNIT me-! 

In this capability unit are de~p, nearly level or gen~ly 
sloping, clayey soils of the HIgh Plams. These BOlls 
have a subsoil of blocky clay that is slowly permeable, 
and tIllS tends to impede the movement of ,Yater, air, and 
roots. Natural fertility is high. The hazard of wind 
erosion is slight, and the hazard of water erosion is 
moderate. The soils in this unit are-

Pullman clay loam, 1 to 2 percent slopes. 
Roscoe clay. 

These soils are fairly good for farming, and most of 
the areas are cultivated. The soils are limited by their 
gentle slopes and by the dense, slowly permeable subsoil. 
They are well suited t? sorghum, small graiJ?-s, .and grass. 
Grain sorghum and "mter wheat are the prmclpal crops. 
but forage sorghum, oats, and barley also are grown on 
a small acreage. The main native grasses are blue 
grama and buffalograss. 

Management of these soils includes controlling erosion, 
conserving moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system that conserves soil and water, good 
manaO"ement of crop residue, emergency tillage, field ter
races b and contour farming. Diversion terraces and 
grass~d waterways are also needed in some areas. 

A cropping system that includes wheat, grain sorghum, 
-or other crops tha~ produce a . large amount of residue is 
well suited. Keepmg the resIdue on the surface lessens 
crusting, controls win~ erosion, sl?ws runoff, and allo,,'s 
more water to soak mto the SOIL After the critical 
period of wind erosion in spring. the residue can be 

worked into the soil to improve the structure and tilthl 
of the surface layer. 

DRYLAND CAPABILITY UNIT me-2 

In this capability unit are deep, gently slO'ping c~ay, 
loams that are on the High Plains and on the Rollmg 
Plains below the High Plains. These soils have a sub-. 
soil of clay loam that has mO'dera!e to' :r.noderately slow 
permeability: .. The. movement of aIr, mOIstU!~, a~d r?otf 
in the SUbSOIl IS faIr to good. Natural fertIlIty IS hIgh. 
The hazard of wind erosion is slight to moderate., aI~d 
the hazard of water erosion is moderate. The soIls ill 
this unit are-

Bippus clay loam, 1 to 3 percent slopes. 
Olton clay loam, 1 to 3 percent slopes. 
Olton and Zita clay loams, 1 to 3 percent slopes. 

These soils are used for cul~ivated crops and ~or. range. 
They are good soils for farmmg, but they are lImIted by 
their O"entle slopes that allow loss of some of the water: 
through runoff. The Olton soils are also limited by the 
moderately slow rate at wh.ich they take in. water. The 
soils of this unit are well sUIted to small grams, sorghum, 
cotton, and grass. Grain sorghum and winter wheat are 
the principal crops, but cotton, truck crops, forage sor" 
ghum, oats, and barley are also grown on a small acreage, 
The main native grasses are blue grama and buffalogras~ 

Management of these soils includes controlling erosionJ 
conserving moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system that conserves soil and water, g~ 
management of crop residue, emergency tillage, field terj 
races, contour farming, and stubble mulchmg. Thest 
practices conserve moisture and control erosion by slow
ing down runoff and by allowing more water to soak into 
the soils. DiYersion terraces and grassed waterways are 
also needed in some areas. 

A cropping system that includes wheat, grain sorghum, 
or other crops that produce a large amount of residue is 
well suited. After the critical period of erosion in 
spring, the residue can be worked into the soils to 
improve the structure and tilth of the surface layer. 
Emergency tillage can be used to control wind erosion 
in fields that have an inadequate cover of plants or crop 
residue. 

DRYLAND CAP ABILITY UNIT me-3 

Only Portales clay loam, 1 to 3 percent slopes, is in this 
capability unit. It is a deep, calcareous soil of the High 
Plains. This soil has a subsoil of moderately permeable 
clay loam. Natural fertility is moderate to high, but the 
soil is subject to moderate erosion by wind and water. 

This is a fairly good soil for farming, but it is limited 
by its gentle slopes that allow loss of part of the water 
through runoff. It also contains a large amount of lime 
that causes chlorosis, or yellowing of the leaves, in some 
crops. This soil is well suited to small grains, sorghum, 
and grass, and most of the acreage is cultivated. Grain 
sorghum and winter wheat are the principal crops, and 
forage sorghum and barley are also grown on a small 
acreage. The main native grasses are blue grama and 
buff alograss. 

Management of this soil includes controlling erosion 
conserving moisture, and protecting the surface layer ~ 
that the structure does not deteriorate. Needed practices 
are a cropping system that conserves soil and water, good 
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management of crop residue, emergency tillage, field ter
races, and contour farming. DIversion terraces and 
grassed waterways are also needed in some areas. 

A cropping system that includes wheat, grain sorghum, 
or other crops that produce a large amount of residue is 
well suited. Keeping the residue on the surface helps to 
control erosion, slows runoff, and allows more water to 
soak in. Using stubble mulching to keep crop residue on 
the surface is beneficial. Emergency tillage helps to con
trol wind erosion in fields that do not have an adequate 
cover of plants. 

DRYLAND CAPABILITY UNIT me-4 ./ 

I~ this capability unit are deep, nearly level or gently 
slopmg fine sandy looms. These soils are in rolling areas 
in the central and eastern parts of the county. They have 
a subsoil ~f sandy clay loam, clay loam, or fine sandy 
loam that IS moderately permeable. Natural fertility is 
moderate to high. The hazard of wind erosion is moder
ate. There is a slight hazard of water erosion in the 
gently sloping areas. The soils in this unit are-

Bippus fine sandy loam, 1 to 3 percent slopes. 
Miles fine sandy loam, 0 to 1 percent slopes. 
Miles fine sandy loam, 1 to 3 percent slopes. 
Spur and Guadalupe soils. 

These soils are used for cultivated crops and grass. 
They are fairly good for farming, but they are limited 
mostly by the hazard of wind erosion. In some areas 
they are also limited by the gentle slopes that cause loss 
of some water through runoff. These soils are well suited 
to most of the crops grown in the area. Grain sorghum 
and cotton are the principal crops, but forage sorghum, 
winter wheat, oats, barley, rye, corn, alfalfa, and vege
tables are also grown on a small acreage. The main 
native grasses are little bluestem, sideoats grama, and 
bluegrama. 

Management of these soils includes controlling erosion, 
conserving moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system that conserves soil and water, good 
management of crop residue, and emergency tillage. 
Diversion terraces and grassed waterways are also needed 
in some areas. Field terraces and contour farming are 
needed in the gently sloping areas. 

A cropping system that includes forage sorghum, grain 
sorghum, or other crops that produce a large amount of 
reSIdue is well suited. Keeping the residue on the sur
face helps to control wind and water erosion and reduces 
evaporation. After the critical period of wind erosion in 
sprmg, the residue can be worked into the surface layer 
to improve the structure and tilth. 

DRYLAND CAPABILITY UNIT me-1 

Only one soil, Mansker clay loam, 1 to 3 percent slopes, 
is in this capability unit. This soil is deep~ has a weakly 
developed profile, and is calcareous. It occurs through
out most of the county. The subsoil is clay loam that is 
moderately permeable. Natural fertility is moderate to 
low. The hazard of wind erosion is slight, but the hazard 
of water erosion is slight to moderate. . 

This soil is used for cultivated crops and grass. It IS 
a good soil for grass, but is only faIrly good for culti
vated crops. ThIS soil is limited by its gentle slopes and 
high content of lime. Suitable crops are sorghum, small 
grains, and grass. Grain sorghum and winter wheat are 

the principal crops, but forage sorghum and barley are 
also ~own on a small acreage. The main native grasses 
are sIdeoats grama, blue ~ama, and little bluestem. 

Management of this soIl includes controlling erosion, 
conserving moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system that conseITes soil and water, good 
management of crop residue, emergency tillage, field ter
races, and contour farming. Diversion terraces and 
grassed waterways are also needed in some areas. 

A cropping system that includes "'heat, forage sor
ghum, or other crops that produce a large amount of 
residue is well suited. Keeping the residue on the sur
face helps to control wind erosion, slows runoff, and 
allows more water to soak into the soil. After the criti
cal period of wind erosion in spring, the residue can be 
worked into the surface layer to improve the structure 
and tilth. Emergency tillage helps to control wind ero
sion in fields that do not have an adequate cover of 
plants. 

DRYLAND CAPABILITY UNIT IVe-l 

In this capability unit are deep, moderately sloping 
clay loams and loams below the margin of the High 
Plains. These soils have a subsoil of clay loam that has 
moderately slow permeability. Natural fertility is mod
erate to high. W md erosion is a slight hazard, and water 
erosion is a moderately severe hazard. The soils in this 
unit are-

Olton clay loam, 3 to 5 percent slopes. 
Olton loam, 3 to 5 percent slopes. 

These are good soils for grass, but they are only fair 
for cultivated crops. Only a few areas are cultivated. 
The soils are limited mainly by losses of water through 
runoff on the moderate slopes and by the moderately slow 
rate at which they take in water. They are suited to 
sorghum, small grains, and grass, and forage sorghum, 
gram sorghum, and winter wheat are the principal crops. 
The main native grasses are blue grama and buffalograss. 

Management of these soils includes controlling erosion, 
conserving moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system that conserves soil and water, good 
management of crop residue, emergency tillage, field ter
races, and contour farming. DIversion terraces and 
grassed waterways are needed in some areas. 

A cropping system that includes wheat, forage sor
ghum, or other crops that J?roduce a large amount of 
residue is well suited. Keepmg the crop residue on the 
surface helps to control wind and water erosion, lessens 
crusting, slows runoff, and allows more water to soak 
into the soil. After the critical period of erosion in 
spring the residue can be worked into the surface layer to 
improve the tilth and structure. Care should be 'taken 
to avoid excessive tillage or tillage when the soil is wet. 
Excessive tillage or tilling when the soil is wet breaks 
down the soil structure and reduces the effectiveness of 
the crop residue. 

DRYLAND CAPABILITY UNIT IVe-2 

;M~nsk~r clay ~o.am, 3. to 5 percent slopes, is the only 
soIl m thIS capabIlIty umt. It IS deep, but it is calcareous 
and has a zone of calcium carbonate near the surface. 
This soil occurs on and below the edge of the High 
Plains. It has a subsoil of moderately permeable clay 
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loam. Xatural fertility is moderate to low. The hazard 
~f willd erosion is sligllt, and the hazard of water erosion 
IS moderate. 

This is a good soil for grass, but it is fairly poor for 
crops. The moderate ~lol;es, high content of lime, risk 
of erosion, and moderate to low fertility limit its use for 
crops, and only a moderate acreage is ·cultinlted. Suit
a ble crops are sorghum, small grams, and grass. Forage 
sorghum, grain sorghum~ and w"inter wheat are the main 
C'nltiyated crops, and blue grama. sideoats grama, and 
little bluestem are the main native grasses. 

)fanagement of this soil incluc1rs controlling erosion, 
('OIlsening moi"ture, and protecting the surface layer so 
that the structure does not deteriorate. K eeded practices 
are a cropping system that conserws soil and water, good 
management of crop residue, emergency tillage, field ter
races, and contour farming. Diversion terraces and 
grassed ivn terways are nlso needed in some areas. 

~\ cropping system that includes wheat, forage sor
ghum, or other crops that produce a large amount of resi
due is well suited. Keepmg the residue on the surface 
helps to control wind and water erosion, slows runoff, 
and allows more water to soak into the soil. After the 
critical period of wind erosion in spring, the residue can 
be worked into the surface layer to improve the tilth and 
structure. Emergency tillage helps to control wind ero
sion in fields that do not have an adequate cover of 
plants. 

DRYLAND CAPABILITY UNIT IVe-4 

The soils of this capability unit are deep, moderately 
sloping fine sandy loams that occur in the central and 
southeastern parts of the county. They have a subsoil of 
moderately permeable sandy clay loam and have moder
ate natural fertility. Some areas are eroded, and the 
hazard of further iyind and wa tel' erosion is moderate. 
The soils in this unit are-

)Iiles fine sandy loam, 3 to 5 percent slopes. 
Miles fille sandy loam, 3 to 5 percent slopes, eroded. 

These soils are good for grass. They are marginal for 
field crops because they are limited by their moderate 
slopes and by the hazard of further erosion. They are 
sui.~ed to sorghum, _ small grains, cotton, and grass. 
'Vmter wheat and forage sorghum are the principal 
crops, but cotton, grain sorghum, barley, and oats are 
also grown on a small acreage. Little bluestem, blue 
grama, and sideoats gram a are the main native grasses. 

)Ianagement of these soils includes controlling erosion, 
consen~ing moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system tha t conserves soil and water, O'ood 
management of crop resid\le, emergency tillage, fiell ter
races, and contour farmmg. Diversion terraces and 
grassed waterways are also needed in some areas. 

A cropping system that includes wheat, forage sor
ghum, or other crops that produce a large amount of 
residue is well suited. Keeping the residue on the surface 
helps to control wind and water erosion, slows runoff, 
and allows more water to soak into the soil. One of the 
best ways of keeping the residue on the surface is drilling 
the wheat, forage sorghum, or other crops in closely 
spaced rows and stubble mulching the residue after the 
crop is harvested. After the critical period of wind ero
sion in spring, the residue can be worked into the surface 

layer to improve struoture and tilth. Emergency tillag~ 
helps to control wind erosion in fields that do not have
an adequate cover of plants. 

DRYLAND CAP ABILITY UNIT IVe-6 .,/ 

Only Miles loamy fine sand, 0 to 3 percent slopes, is in! 
this capability unit. This deep soil is in the southeastern! 
part of the county. It has a subsoil of moderately perme
able sandy clay loam that can be penetrated readily by. 
roots, water, and air. The surface layer has a low capac
ity for holding water and plant nutrients. Natural fer
tility is moderate. There is a slight hazard of water! 
eros~on ~n the gently sloping areas. The hazard of wind 
erOSIOn IS severe. 

This soil is used for crops and grass. It is a good soil 
for grass, but it is fair to poor for cultivated crops. This 
soil is suited to most of the crops grown in the area. 
Cotton, grain sorghum, forage sorghum, and grass are 
grown on a large acreage each year. Vegetables, corn, 
cowpeas, rye, vetch, alfalfa, and fruit trees are grown on 
a small acreage. The native grasses are mainly switch
grass, indiangrass, little bluestem, sand bluestem, and 
sideoats grama. Sand sagebrush and shin oak grow in 
some areas. • 

Management includes controlling erosion and protect~ 
ing the surface layer so that the structure does noti 
deteriorate. Needed practices are a cropping system
that conserves soil and water, good management of crop,
residue, and emergency tillage. This soil needs to be_ 
deep plowed occasIOnally. The deep plowing increases:~ 
the content of clay in the surface layer and thus increases 
resistance to wind erosion. Fertilizer is needed to 
increase yields and to increase the amount of residue 
produced. It should be applied according to the needs 
indicated by soil tests. Field terraces, diversion terraces,.'; 
~ontour farming, and grassed waterways are also needed 
In some areas. .io .. 

A cropping system that includes grain sorghum, foragti,:d. 
sorghum, or other crops that produce a large amount of 
residue is well suited. Keeping the residue on the sur
face helps to control wind and water erosion. After the 
critical period of wind erosion in spring, the residue can 
be worked into the surface layer to improve the tilth and 
soil structure. Stubble mulching of crop residue and 
seeding the following crop in the stubble has proved to be 
beneficial. Emergency tillage helps to control wind ero
sion in fields that do not have an adequate cover of 
plants. 

DRYLAND CAPABILITY UNIT IVe-lO 

Only one mapping unit, Mansker and Mobeetie fine 
sandy loams, 1 to 3 percent slopes, is in this capability 
unit. These soils are deep and calcareous, and they have 
a weakly developed profile. They- are in the southeastern 
part of the county. The subSOIl has a texture of clay 
loam to fine sandy loam and has moderate or moderately 
rapid permeability. Natural fertility is low. The soils 
are. subject to moderate wind erosion and slight water 
erOSIOn. 

These soils are only fair for field crops and good for 
g-rass, but the acreage used for field crops and grass is 
about equal. The soils are limited for crops by their low 
fertility, high content of lime, gentle slopes and the 
hazard of erosion. The crops to which they ~re suited 
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are s<?rghum, small grains, cotton, an~ grass. Forage 
sorghum and grain sorghum are the prmCIpal crops, but 
cotton, winter wheat, barley, and rye are grown on a 
small acreage. The main native grasses are little blue
stem and sideoats grama. 

Management of these soils includes controlling erosion, 
conserving moisture, and protecting the surface layer so 
that the structure does not deteriorate. Needed practices 
are a cropping system that conserves soil and water, good 
management of crop residue, emergency tillage, and con
tour farming. Field terraces, dIversion terraces, and 
grassed waterways are also needed in some areas. 

A cropping system that includes grain sorghum, forage 
sorghum, or other crops that produce a large amount of 
residue is well suited. Keeping the residue on the surface 
helps to control wind erosion, slows runoff, and allows 
more water to soak into the soil. After the critical period 
of wind erosion in spring, the residue can be worked into 
the surface layer to improve the structure and tilth. 
Emergency tillage helps to control wind erosion in fields 
that do not have an adequate cover of plants. 

DRYLAND CAPABILITY UNIT IVe-ll 

Only Springer loamy fine sand, undulating, is in this 
capability unit. This is a deep soil that occurs in the 
southeastern part of the county. Its subsoil has a texture 
of fine sandy loam that has moderately rapid perme
ability; water, air, and roots move readily through it. 
Natural fertility is low, and this soil is highly susceptible 
to wind erosion. 

This is a good soil for grass, but it is poor for crops, 
and only a few areas are cultivated. This soil is limited 
by its sandy texture and by droughtiness, but it is suited 
to sorghum and grass. Forage sorghum and grain 
sorghum are the principal crops, but alfalfa, cotton, 
vegetables, cowpeas, rye, and fruit trees are also grown 
on a small acreage. The main native grasses are switch
grass, indiangrass, little bluestem, sand bluestem, and 
~ideoats grama. Also, sand sagebrush and shin oak grow 
In some areas. 

Management of this soil involves controlling erosion 
and protecting the surface layer so that the structure 
does not deteriorate. Needed practices include a crop
ping system that conserves soil and water, good manage
ment of crop residue, emergency tillage, and growing 
closely spaced· cultivated crops, grasses, or legumes. 
Also, fertilizer should be applied according to the needs 
indicated by the results of soil tests. The fertilizer 
increases yields and also increases the amount of residue 
produced. 

A cropping system that includes forage sorghum, 
grain sorghum, or other crops that produce a large 
amount of residue is well suited. Keeping the residue on 
the surface helps to control wind erosion. The residue 
should be kept on the surface as long as feasible and then 
should be worked into the surface layer to improve the 
tilth and soil structure. 

DRYLAND CAPABILITY UNIT Vw-2 ,/ 

Only one mapping unit, Lincoln soils, is in this ca pa
bility unit. These are deep, sandy, calcareous soils that 
have moderately rapid permeability. They are on the 
flood plains of most of the streams in the county and are 

subject to flooding. These soils are highly susceptible to 
wind erosion. The water table is within a few feet of 
the surface in many areas. 

These are good soils for grass, but they are not suitable 
for ~ultivation, because they are sandy and subject. to 
flood mg. They are used mostly for range or for growmg 
hay. The main native grasses are sand bluestem, little 
bluestem, switchgrass, indiangrass, and sideoats grama. 
Sedges, cattails, alkali sacaton, and saltcedar grow in the 
lower lying areas, and sand sagebrush grows in some of 
the higher areas. Scattered willow and cottonwood trees 
also grow in some places. The areas in range provide 
some food and cover for wildlife. 

Management of these soils includes controlling erosion 
and maintaining or increasing the stand and vigor of the 
tall and mid native grasses. Needed practices are pro
tecting the range by deferring grazing and distributing 
livestock more evenly. 

A grazing or mowing plan in which half of each year's 
growth of grass is grazed or mowed annually is well 
suited to these soils. This helps to maintain a vigorous 
stand of grass that will control erosion. Bare areas and 
areas that have been overgrazed should be reseeded to a 
mixture of native grasses, and grazing ought to be 
deferred for at least one season. Woody plants can be 
controlled by spraying with chemicals. After the brush 
has been controlled, grazing should be deferred for a time 
for best results. More information about managing these 
soils for range is given under the description of the 
Sandy Bottomland range site in the section "Use of the 
Soils for Range." 

DRYLAND CAPABILITY UNIT Vw-3 

Only one mapping unit, Sweetwater soils, is in this 
capability unit. These are dark, loamy, nearly level, 
poorly drained soils that have a mottled, sandy subsoil. 
They formed in alluvium on the flood plains of the major 
streams. The soils are permanently wet and are subject 
to occasional flooding. The water table is within 2 feet 
of the surface. 

These soils are too wet for cultivation and can be used 
only for hay or range. They are among the most pro
ductive soils used for grass in this county. The growth 
of the roots of some grasses, however, is limited by the 
high water table. The main native grasses on these soils 
are switchgrass, indiangrass, eastern gamagrass, sideoats 
grama, sand bluestem, and alkali sacaton. Sedges, rushes, 
and cotton wood trees also grow on these soils. The areas 
in range provide some food and cover for wildlife. 

Management of these soils includes control of grazing 
or mowing to maintain or increase the stand of tall and 
mid native grasses. Needed practices are protecting the 
range by deferring grazing and distributing livestock 
more evenly. Management practices needed for the areas 
in hll;y are those that restrict the height and frequency of 
mowmg. The grasses should be allowed enough time to 
recover their VIgor before the next mowing or before 
frost. 

Management of grazing or mowing so that about half 
of each year's growth of grass is grazed or mowed 
annua:lly ~s wel~ suited to these soils. This practice helps 
to mamtam a VIgorous stand of grass. More information 
about managing these soils for range is given under the 
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description of the Loamy Bottomland range site in the 
section "Use of the Soils for Range." 

DRYLAND CAPAlIIUTY UNIT VIe-2 

The soils in this capability unit are deep, gently slop
ing to slopillg' loftms, clay loams, and yery fine sandy 
loams. These soils are limy to the surface and have 
moderately rapid permeability in their surface layer. 
Their subsoil is moderately permeable loam or clay loam. 
Some of these soils haye only weakly defined layers. The 
hazard of wind erosion is slight, and the hazard of water 
erosion is SHere. K atural fertility is moderate to low. 
The soils in this unit are- . 

Mansker clay loam, 5 to 8 percent slopes. 
Mansker-Potter complex, 3 to 12 percent slopes (Mansker soil 

only). 
Potter-Berthoud-Mansker complex, 5 to 20 percent slopes 

(Berthoud and Mansker soils only). 
Woodward-Quinlan complex, 5 to 50 percent slopes. 

These soils are used extensively for range, but the steep 
slopes make them unsuitable for cultivation. Th~y are 
fairly good soils for grass but are limited by theIr sus
ceptibility to erosion and by the loss of water through 
runoff. The natiye grasses are mostly blue grama, side
oats grama, and little bluestem. The areas of range also 
provide some food and cover for wildlife. 

Management of these soils includes controlling erosion 
and maintaining or increasing the stand and vigor of the 
native mid and short grass~s. N ee~ed practices !1re .pro
tecting the range by deferrmg grazmg and by dIstrIbut
ing livestock more evenly. 

A grazing plan in which about half of each year's 
growth of grass is grazed annually is well suited to these 
soils. This practice helps to maintain a vigorous stand 
of grass that increases the intake of water, reduces run
off. and helps to control erosion. Bare areas, areas that 
have been overgrazed, and some abandoned fields should 
be reseeded to a mixture of native grasses, and g~azing 
should be deferred for at least one season. More mfor
mation about managing the.."le soils for range is given 
under the description of the Hardland Slopes and Mlxed
land range sites in the section "Use of the Soils for 
Range." 

DRYLAND CAPABILITY UNIT VIe-3 

In this capability unit are deep, moderately sloping to 
sloping fine sandy loams. These soils are limy to the 
surface. They haye a subsoil of fine sandy loam or clay 
loam that has moderate to moderately rapid permeability. 
Natural fertilitv is moderate to low. The hazard of wind 
erosion is mod~rate, and the hazard of water erosion is 
moderately severe. The soils in this unit are-

Mobeetie fine sandy loam, 3 to 8 percent slopes. 
Mobeetie-Mansker-Potter complex, 3 to 12 percent slopes 

(Mobeetie and Mansker soils only). 

These soils are too steep for cultivation and are used 
extensively for range. They are fairly good for grass 
but are limited by the hazard of erosion and by losses of 
water through runoff. The native grasses on these soils 
are mainly sideoats grama, little bluestem, and blue 
grama. Yucca and sand sagebrush also grow in some 
areas. The areas in range provide some food and cover 
for wildlife. 

Management of these soils includes controlli.ng erosion 
and maintaining or increasing the stand and vlgo.r of t~e 
native grasses. Needed practices are protect~ng t e 
range by deferring grazing and distributing lIvestock 
more evenly. , 

A QTazing plan in which about half of each ye3:r s 
growth of grass is grazed ~s ~ell sui~ed to these soIls. 
This practice helps to mamtam a VIgorous stand of 
grasses that will increase the intake of water, reduce run
off and help to control erosion. Bare areas, areas that 
ha~e been overgrazed, and some. abandoned fields sho~ld 
be reseeded to a mixture of natIve grasses, and graZIng 
should be deferred for at least one season. For best 
results, chemical spraying of brush should be .followed 
by a period in wh~ch grazmg !s deferred. ¥or.e mforma
tion about managmg the:se soIls for range IS glv.en ~nder 
the description of the MlXedland Slopes range SIte ~n the 
section "Use of the Soils for Range." 

DRYLAND CAPABILITY UNIT VIe-6 

The soils in this capability unit are deep, nearly level 
to moderately sloping or hummocky loamy fine sands and 
fine sands. TheIr subsoil has moderate to moderately 
rapid permeability. Some of these soils are limy to the 
surface, and some are eroded. Natural fertility is low. 
The hazard of wind erosion is high, and the hazard of 
water erosion is moderate in the moderately sloping and 
hummocky areas that have been cultivated or that are 
already eroded. The soils in this unit are-

Likes loamy fine sand, 3 to 8 percent slopes. 
Miles loamy fine sand, 3 to 5 percent slopes. 
Miles and Brownfield soils, 3 to 5 percent slopes, eroded. 
Springer loamy fine sand, hummocky. 
Tivoli complex. 

The soils of this unit are better suited to grass than to 
cultivated crops because the moderate slopes, sandy 
texture, and droughtiness limit their use for cultivated 
crops. They are used extensively for range. The main 
natIve grasses are sand bluestem, switchgrass, little blue
stem, indiangrass, and sideoats grama. Woody plants 
that grow in some areas are sand sagebrush, shin oak, 
wild plum, and skunkbush. The areas in range provide 
some food and cover for wildlife. 

Management of these soils includes control of erosion 
and maintaining or increasing the stand and vigor of the 
tall and mid native grasses. Needed practices are pro
tecting the range by deferring grazing and distributing 
livestock more evenly. 

A grazing pla~ in whicl?- about h!1lf of each year's 
growth of grass IS grazed IS well SUIted to these soils 
This practice helps to maintain a vigorous stand of gras~ 
that will increase the intake of water, reduce runoff and 
control erosion. Chemical spraying of brush has p;oved 
to be the quickest and most practical way of controlling 
undesirable woody plants in large areas. For best 
results, after the brush has been controlled grazing 
should be deferred for a time. Bare areas and ~reas that 
have been overgrazed should be reseeded to a mixture of 
native grasses, and grazing ought to be deferred for at 
least one s~ason. More. in~ormation about management 
of these SOlIs for range IS gIven under the description of 
the Sandyland range site in the section "Use of the Soils 
for Range." 
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DRYLAND CAPABILITY UNIT Vls.l 

Only Hilly gravelly land is in this capability unit. 
This land type consists of sandy and moderately sandy 
soil material on gravelly ridges and knobs. The high 
content of gravel and sand in the areas limits the capacIty 
to hold mOIsture and plant nutrients. Water enters the 
soil material readily, and the loss of water through run
off is moderate to low. The hazard of wind erosion is 
slight, but the hazard of water erosion is moderate. 

Areas of this land type are used extensively for range. 
They are too steep and gravelly for cultivation but are 
fairly good for grass. They are limited by the high con· 
tent of gravel and sand. The main natIve grasses are 
sideoats grama, little bluestem, sand bluestem, hairy 
grama, and three-awn, and the main woody plants are 
sand sagebrush and skunkbush. The areas in range pro
vide some food and cover for wildlife. Also, small areas 
are used as a commercial source of sand and gravel. 

Management of this land type includes controlling ero
sion and maintaining or increasing the stand and vigor 
of the mid and tall native grasses. Needed practices are 
protecting the range by deferring grazing and distribut
Ing livestock more evenly. 

A grazing plan in which about half of each year's 
growth of grass is grazed each year is well suited. This 
helps to maIntain a vigorous stand of grass that increases 
the intake of water, reduces runoff, and helps to control 
erosion. For best results, chemical spraying of brush 
should be followed by a period in which grazing is 
deferred. Abandoned gravel pits should be shaped and 
reseeded to a mixture of native grasses. Also, grazing 
ought to be deferred for one season or more to return the 
areas to productive use. More information about man
agement of this land type for range is given under the 
description of the Gravelly range site in the section "Use 
of the Soils for Range." 

DRYLAND CAPABILITY UNIT Vlw-l 

Randall clay, a deep soil, is the only mapping unit in 
this capability unit. It has a subsoil of dense clay that 
is very slowly permeable. This soil occupies the beds of 
intermittent lakes, or playas, on the High Plains. These 
playas receive runoff from the surroundIng areas and are 
flooded in most years for several months at a time. Soil 
blowing is a hazard when the playas are dry. 

This soil is generally not safe for the production of 
crops. It is used mainly for pasture made up of native 
rushes and sedges and as a refuge for wi-ldlife. In years 
of below-normal rainfall, some of the smaller, shallower 
lakes are farmed or grazed. Western wheatgrass and 
buffalograss become temporarily established on the bot
tom of the playas, but these are drowned out when rain 
fills the playas. In wet seasons water is impounded in 
the larger playas for a long period. These areas provide 
food and cover for ducks, geese, and other migratory 
game birds. 

Management includes controlling erosion when this 
soil is dry and controlling water when the soil is flooded. 
Emergency tillage is needed to control wind erosion when 
the lakebed is dry. Water from a few of these lakes can 
be used to irrigate nearby cropland, but the lakes are an 
unreliable source of irrigation water and of water for 
livestock. The digging of a pit-type pond increases the 
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length of time that a lake can be used as a source of 
water for livestock. 

DRYLAND CAPABILITY UNIT VUe.! 

Only Tivoli fine sand is in this capability unit. It is a 
deep soil on dunes adjacent to the larger streams. It is 
mostly in the eastern part of the county. This soil has 
low natural fertility. It takes in water rapidly, and little 
runs off. The hazard of wind erosion is severe. 

This soil is used for range, but its use is limited by the 
sandy texture, droughtiness, and se.vere hazard of erosion. 

The main native grasses are sand bluestem, indian
grass, switchgrass, little bluestem1 big sandreed, and side
oats grama. Sand sagebrush, wIld plum, shin oak, and 
skunkbush are the woody plants that grow in most areas. 
The areas in range also provide some food and cover for 
wildlife. 

Management of this soil includes controlling erosion 
and maintaining or increasing the stand and vigor of the 
tall and mid native grasses. Needed practices consist of 
protecting the range by deferring grazing, distributing 
livestock more evenly, and establishing grass on the bare 
areas. 

A grazing plan in which about half of each year's 
growth of grass is grazed is well suited to this soil. This 
practice helps to maintain a vigorous stand of grass that 
will help to control erosion. All economically feasible 
means should be used to establish a stand of native 
grasses on the bare areas. A good stand of grass pre
vents sand from being deposited on the more productive 
areas. It is essential that a period of deferment follow 
measures used for brush control. This allows the native 
grasses to recover and grow, and it protects the soil from 
erosion. More information about use of this soil for 
range is given under the description of the Deep Sand 
range site in the section "Use of the Soils for Range." 

DRYLAND CAPABILITY UNIT VIls-! 

The soils of this unit are very shallow over caliche. 
They extend along the cap rock below the edge of the 
High Plains. These soils have a limited capacity to hold 
mOIsture and plant nutrients. The loss of water from 
runoff is high because the slopes are steep and the vege
tation over most of the area IS sparse. The soils in this 
unit are-

Mansker-Potter complex, 3 to 12 percent slopes (Potter soil 
only). 

Mobeetie-Mansker-Potter complex, 3 to 12 percent slopes 
(Potter soil only). 

Potter-Berthoud-Mansker complex, 5 to 20 percent slopes 
(Potter soil only). 

These soils are used extensively for range, but they are 
limited by the caliche near the surface and by the severe 
hazard of erosion. The main native grasses are sideoats 
grama, little bluestem, three-awn, and hairy grama. 
Some catclaw, yucca, and redberry juniper also grow in 
some places. The areas in range provide some cover and 
food for wildlife. 

Management of these soils includes controlling erosion 
and maintaining or increasing the stand and vigor of the 
native grasses. Needed practIces are protecting the range 
by deferring grazing and distributing livestock more 
evenly. Management of these soils is made more difficult 
because they are in soil complexes. 

, 
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A. g-razing plan in which about half of each yea;r's 
growth of grass is grazed is well suited to these sOlIs. 
This practice helps to maintain a vigorous stand of grass 
that reduces runoff, increases the intake of water, and 
helps to control erosion. More information about the use 
of these soils for range is given under the Very Shallow 
range site in the section "Use of the Soils for Range." 

DRYLAND CAPABILITY UNIT VIIs-2 

Only Rough broken land in this capability unit: This 
land type is made up of loamy areas that have lIttle or 
no soil material. Runoff is very rapid, and the hazard of 
water erosion is very severe. There are gullies and reced
ing escarpments in many areas, and the wearing a way of 
these areas continues. 

This land type is used extensively for range, but the 
outcrops of hard caliche and loamy calcareous material 
support only a thin stand of plants. Therefore, the land 
has only limited value for grazing. Most of the grass 
grows in small pockets of soil material that occur on 
benches, but production of forage is low. The main 
native grasses are sideoats grama and little bluestem. 
Scattered catclaw, yucca, and redberry juniper also grow 
in most areas. 

Managing this land type includes controlling erosion 
and main taming or increasing the stand and vigor of the 
native grasses. Needed practIces are protecting the range 
by deferring grazing and distributing livestock more 
evenly. 

A grazing plan in which about half the growth of grass 
is grazed each year is well suited to this land type. This 
practice helps to maintain a vigorous stand of grass that 
will reduce runoff, increase the intake of water, and help 
to control erosion. Wells powered by windmills are used 
to provide water for livestock in many areas. Reservoirs 
for storing water fill rapidly with silt from watersheds 
in these areas. Also, stable sites for spillways are gener
ally difficult to locate. Dams and spillways near stock 
tanks can be protected from erosion by seeding the areas 
to native grasses and, if necessary, by fencing. More 
information about the use of this land type for range is 
given under the Rough Broken range site in the section 
"Use of the Soils for Range." 

DRYLAND CAPABILITY UNIT VlIIe-2 

Only one mapping unit, Badland, is in this capability 
unit. This land type consists of a small amount of soil 
material in steep, nearly bare, eroding areas. These areas 
are scattered mainly throughout the southeastern part of 
the county. They are small and are actively eroding into 
the calcareous material of the Ogallala formation. The 
losses of "ater through runoff are extremely high. 

These areas have little value for agriculture. They are 
suitable for wildlife, and for esthetic uses. 

Management includes the use of any economically 
feasible means to stabilize the areas by establishing a 
cover of trees, shrubs, or grass. Fences are needed to 
keep out livestock. They allow the few existing grasses 
to mcrease in size and Increase the number of wildlife 
in the area. Diversion terraces above these areas turn 
water a way and slow the progress of head cuts. The large 
amount of silt produced in these areas should be con
sidered when planning and designing structures below 
them. Raw, calcareous, loamy· material washes down 

from the bare slopes and damages areas downs~ream. 
This land type is not suitable for range and IS not 
assigned to a range site. 

Management of irrigated soils 

Irrigation was begun in this county in the late forties. 
The number of irrigation wells and the acreage of irri
gated crops have increased since that time. Surface 
irrigation systems are the most common type used on 
the nearly level, moderately fine textured soils of the 
High Plams. They are the level furrow, graded furrow, 
level border, and graded border systems. 

A sprinkler system is most commonly used to irrigate 
the sandy soils, such as the Miles loamy fine sands in 
the central and southeastern parts of the county. The 
design of the system is based on the rate of intake, on 
the permeability and water-holding capacity of the soils, 
and on the supply of available water. The main prac
tices needed for irrigated soils are a cropping system that 
conserves soil and water, good management of crop 
residue, and maintaining fertility. The irrigated capa
bility units in this county are discussed in the following 
pages. 

/IRRIGATED CAPABILITY UNIT 1-2 

This capability unit consists of deep, nearly level clay 
loams and loams of the High Plains and Rolling Plains 
and on bottom lands. These soils have a subsoil of clay· 
loam that has moderate to moderately slow permeability. 
They take in water readily and are easily managed to 
maintain the intake and the movement of water. Water, 
air, and roots penetrate these soils readily, and fertility 
and the water-holding capacity are moderate to high. 
The hazard of wind erosion is slight to moderate. The 
soils in this unit are-

Olton loam, 0 to 1 percent slopes. 
Olton and Zita clay loams, 0 to 1 percent slopes. 
Spur clay loam. 

'Vinter wheat and grain sorghum are the principal 
crops grown on these soils, but alfalfa, cotton, and forage 
sorghum are also grown. Midland bermudagrass switch
grass, and indiangrass are the principal pastur~ plants. 

Proper use of irrigation water through use of a surface 
or sprinkle~ irrigation system, retu~ning.a large amount 
of crop reSIdue to the SOlIs, and mamtammg fertility are 
need~d practices. Suc~ crops as sorghum and wheat 
prOVIde a cove! of growmg plants. and enough residue to 
protect the SOlIs when wmd erOSIOn and water erosion 
are most likely to be critical. Diversion terraces and 
grassed waterways are needed to control erosion where 
runoff is excessive. 

IRRIGATED CAPABILITY UNIT 1-4 

. On~y one ~~pping unit, Spur and Guadalupe soils, is 
m thIS capabIlIty umt. These are deep nearly level fine 
sandy loams on bottom lan~s in the ce~tral part of the 
county. They have a SUbSOIl of clay loam or fine sandy 
loam that is moderately permeable. The movement of 
air, .~ois.tur~, and roots in the subsoil is good. K atural 
fertllIty IS hIgh. 

Only a few areas of these soils are irrigated' SOme of 
the area~ a~e flooded occasionally, but the fl~odwaters 
recede wIthm a few hours. Cotton and alfalfa are the 
principal crops, but grain sorghum. forage sorghUm,· 
vegetables, and winter wheat are also grown. Midland 
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bermudagTass, switchgrass, and indiangrass are the prin
cipal pasture plants. 

Pro:per use of irrigation water through use of a surface 
or sprmkler irrigation system, returning a large amount 
of crop residues to the soil, and maintaining fertility are 
needed practices. Such crops as alfalfa and sorghum 
provide a cover of growing plants and enough residue 
to protect the soils when wind erosion and water erosion 
are likely to be critical. Diversion terraces and grassed 
water~ays are needed to control erosion where runoff is 
exceSSIve. ~ 

IRRIGATED CAPABILITY UNIT De-l .,., 

The soils in this capability unit are gently sloping clay 
loams on the High Plains and in the area of the Rolling 
Plains adjacent to the High Plains. They have a sub
soil of clay loam that has moderately slow to moderate 
permeability. The movement of ail', moisture, and roots 
in the subsoil is fair to good. The capacity to hold water 
and plant nutrients is hI~h. The hazard of wind erosion 
is slIght, and the hazard. of water erosion is moderate. 
The soils in this unit are-

Olton clay loam, 1 to 3 percent slopes. 
Olton and Zita clay loams, 1 to 3 percent slopes. 

Winter wheat and grain sorghum are the principal 
crops grown on these soils, but alfalfa and forage sor
ghum are also grown. Midland bermudagrass, switch
grass, and indiangrass are the principal pasture plants. 

Proper use of irrigation water through use of a sur
face irrigation system, returning a large amount of crop 
residue to the soil, and maintaining fertility are needed 
practices. Field terraces and grassed waterways are 
needed to control erosion where runoff is excessive. Such 
crops as sorghum and wheat provide a cover of growing 
plants and enough residue to protect the soils when wind 
erosion and water erosion are most likely to be critical. 

IRRIGATED CAPABILITY UNIT De-2 

The soils in this capability unit are deep, gently slop
ing clay loams and loams that are below the High Plains. 
These soils have a subsoil of clay loam that has moderate 
or moderately slow permeability. They take in water 
readily and are easily managed. The capacity to hold 
water and plant nutrients is moderate to high. W~nd 
erosion is a slight to moderate hazard, and water erOSIOn 
is a moderate "hazard. The soils in this unit are-

Bippus clay loam, 1 to 3 percent slopes. 
Olton loam, 1 to 3 percent slopes. 

Grain sorghum and winter wheat are the principal 
crops on these soils, but alfalfa, cotton, corn, and forage 
sorghum are also grown. Midland bermudagrass, switch
grass and indiangrass are the principal pasture plants. 
Pr~per use of Irriga~ion. water through t~e use of a 

surface or sprinkler IrrIgatIOn s~stem, retU!Ill~g. a large 
amount of crop residue to the soIl, and mamtammg fer
tility are needed practices. Such crops as sorghum and 
wheat provide a cover .of growing plant~ and enough 
residue to protect the Salls when wmd erOSIOn and water 
erosion are likely to be critical. Field terraces and 
grassed waterways are needed to control erosion where 
runoff is excessive. 

IRRIGATED CAPABILITY UNIT De-3 

Portales clay loam, 0 to 1 percent slopes, is the only 
soil in this capability unit. This is a deep soil of the 

High Plains. It has a subsoil of clay loam that is mod
erately permeable. This soil is calcareous to the surface 
in most places. Its capacity to hold water and plant 
nutrients is moderate. There is a moderate hazard of 
wind erosion. 

Grain sorghum and winter wheat are the principal 
crops on this soil, but forage sorghum is also grown. 
Midland bermudagrass, switchgrass, and indiangrass are 
the principal pasture plants. 

Proper use of irrigation water through the use of a 
surface or sprinkler irrigation system, returning a large 
amount of crop residue to the soil, and maintaining fer
tility are needed practices. Diversion terraces and 
grassed waterways are needed to control erosion where 
runoff is excessive. Such crops as sorghum and wheat 
provide a cover of growing plants and enough residue 
to protect the soil where wind erosion and water erosion 
are likely to be critical. 

IRRIGATED CAPABILITY UNIT IIe-4 

Only Miles fine sandy loam, 0 to 1 percent slopes, is 
in this capability unit. This is a deep soil that occurs 
in the southeastern part of the county. It has a mod
erately permeable subsoil of sandy clay loam. The move
ment of air, moisture, and roots in this layer is good. 
Natural fertility is high. The hazard of wind erosion 
is slight. 

Only a few areas of this soil are irrigated. Grain sor
g~um and cotton are the principal crops, and alfalfa, 
wmter wheat, and forage sorghum are also grown. MId
land bermudagrass, sWItchgrass, and indiangrass are the 
principal pasture plants. 

Proper use of Irrigation water through the use of a 
surface or sprinkler irrigation system, returning a large 
amount of crop residue to the soil, and maintaining fer
tility are needed practices. Such crops as sorghum and 
wheat provide a cover of growing plants and enough 
residue to protect the soil when wind erosion and water 
erosion are likely to be critical. Diversion terraces and 
grassed waterways are needed to protect some areas and 
to control erosion where runoff is excessive. 

IRRIGATED CAPABILITY UNIT IIe-5 

In this capability unit are deep, gently sloping fine 
sandy loams that occupy rolling areas in the central 
and southeastern parts of the county. These soils have 
a moderately permeable subsoil of sandy clay loam to 
clay loam. The hazard of erosion by wind and water is 
slight. The soils in this unit are-

Bippus fine sandy loam, 1 to 3 percent slopes. 
Miles fine sandy loam, 1 to 3 percent slopes. 

These soils produce moderate to high yields under 
irrigation if good management is used. Cotton and 
grain sorghum are the prmcipal crops, but alfalfa, for
age sorghum, and winter wheat are also grown. Mid
land bermudagrass, switchgrass, and indiangrass are the 
principal pasture plants. 

Proper use of irrigation water through the use of a 
surface or sprinkler irrigation system, returning a large 
amount of crop residue to the soil, and maintaining fer
tility are needed practices. Such crops as sorghum and 
alfalfa provide a cover of growing plants and enough 
residue to protect the soils when wind erosion and water 
erosion are likely to be critical. Field terraces and 
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grassed waterways are needed to control erOSIOn where 
runoff is exc('ssiye. 

IRRIGATED CAPABILITY UNIT IIs·1 

In this capability unit are deep, nearly level clay loams 
and clays that occur throughout the High Plains. These 
soils have a clayey subsoil that is slowly permeable. This 
dense subsoil limits the development of roots and im
pedes the movement of air and water. The capacity to 
~old water and plant nutrients is high. Wind erosion 
IS a slight hazard. The soils in this unit are-

--Pullman clay loam, 0 to 1 percent slopes. 
Roscoe clay. 

'Vinter wheat and grain sorghum are the principal 
crops on these soils, but alfalfa, cotton, and forage sor
ghum are also grown. Midland bermudagrass, switch
grass, and indiangrass are the principal pasture plants. 

Proper use of irrigation water through use of a sur
face irrigation system, returning a large amount of crop 
residue to the soil, and maintaining fertility are needed 
practices. Diversion terraces and grassed waterways are 
also needed to control erosion where runoff is excessive. 
Such crops as sorghum and wheat provide a cover of 
growing plants, and enough residue to protect the soils 
when ,,·ind erosion and water erosion are likely to be 
critical. /' 

IRRIGATED CAPABILITY UNIT IIIe.1 vi' 

Only Pullman clay loam, 1 to 2 percent slopes, IS m 
this capability unit. This is a deep soil of the High 
Plains. It has a clayey subsoil that limits the develop
ment of roots and impedes the moyement of air and 
water. The capacity to hold water and plant nutrients 
is high. The hazard of wind erosion is slight, and the 
hazard of water erosion is moderate. 

"Tinter wheat and arain sorghum are the principal 
crops grown on this soil, but alfalfa and forage sorghum 
are also grown. Midland bermudagrass, switchgrass, 
and indiangrass are the principal pasture plants. . 

Proper use of irrigation water through the use of a 
surface irrigation system, returning a large amount of 
crop residue to the soils, and maintaining fertility are 
needed practices. Such crops as sorghum and wheat 
provide a cover of growing plants and enough residue 
to protect the soils when wind erosion and water erosion 
are likely to be critical. Field terraces and grassed water
ways are needed to control erosion where runoff is 
eXCeSSlye. 

IRRIGATED CAPABILITY UNIT ille·3 

Only )liles fine sandy loam, 3 to 5 percent slopes, is 
~n this capability unit. This soil occurs in rolling areas 
m the central and southeastern parts of the county. It 
is deep and moderately sloping. The subsoil is moder
ately permeable sandy clay loam; air, moisture, and 
roots move through it readily. The hazard of water 
erosion is moderate, but the hazard of wind erosion is 
sliaht. -

Only a few areas of this soil are irrigated, and the 
princi J?al crops in the irrigated areas are grain sorghum 
and wmter wheat. Cotton and forage sorghum are also 
grown, and midland bermudagrass, switchgrass, and 
indiangrass are the main pasture plants. Even under 
careful management, yields are only moderate. 

Proper use of irrigation water through use of a sur
face or sprinkler irrigation system, returning a large 

amo.u!lt of crop residue to the soil, and maintainin~ 
fertIlIty are needed practices. Such crops as sorghmiJ 
and wheat .provide a cover of growing plan~s and a:lsq 
enough reSIdue to protect the soil when wmd erosloI1 
and water erosion are most likely to be critical. Field 
terraces and grassed waterways are needed to control 
erosion where runoff is excessive. 

IRRIGATED CAPABILITY UNIT ille.4 

Only one soil, Portales clay loam, 1 to 3 percent slopes; 
is in this capability unit. It is a deep SOlI of the HIgh 
Plains. The subsoil is clay loam that is moderately 
permeable. This soil is calcareous to the surface in mos~. 
places. Its capacity to hold water and plant nutrient 
~s moderate. The hazard of erosion by wind and wate 
IS moderate. " 

Only a few areas of this soil are irrigated. Grain 
sorghum and winter wheat are the principal crops, bU~ 
some forage sorghum is grown. Midland bermudagrass 
switchgrass, and indiangrass are the principal pastur_i 
plants. 

ProJ?er use of irrigation water through use of a surface 
or sprmkler irrigation system, returning a large amount 
of crop resid~e to the soil, and maintaining fertility are, 
needed practIces. Such crops as sorghum and wheat: 
provide a cover of growing plants and enough residue 
to protect the soil when wind erosion and water erosion 
are likely to be critical. Field terraces and grassed 
waterways are needed to control erosion where runoff' 
is excessive. 

IRRIGATED CAPABILITY UNIT ille.6 

Miles loamy fine sand, 0 to 3 percent slopes, is the only 
soil in this capability unit. This is a deep soil on broad 
undulating ridges in the southeastern part of the county: 
It has a subsOlI of sandy clay loam that is moderateli 
permeable. The hazard of wind erosion is moderate. rhe hazard of water erosion is slight in the gently slop
mg areas. 

Only a small acreage of this soil is irrigated. The 
fields. are g.en~rally small, and the supply of water is 
sometImes hmI~d. Under good management, yields are 
moderate. Gram sorghum and cotton are the principal 
crops, but alfalfa, wmter. wheat, rye, and forage sor
ghum are ~ls~ grown. MIdland bermudagrass, switch
grass, and mdla1;gr:ass .are the principal pasture plants. 
P~o~er ~se of IrrIgatIOn ~ater through use of a sprink

leI'. IrrIgatIOn system, keepmg a large amount of cr0f. 
reSIdue ~m t?~ surface. ~nd then returning it to the soi, 
and mamtammg fertilIty are needed practices. Such 
?rops as sorghum and alfalfa provide a cover of grow
m.g plants and eno1l:gh residue to protect the soil from 
wlI;d and water erOSIon. When no crop is growing, crop 
reSIdue or a. mulch should. be kept on the surface to pro
tect the soIl from blowmg. Diversion terraces and 
grasse~ water~ays are needed to control erosion where 
runoff IS exceSSIve. 

IRRIGATED CAPABILITY UNIT IlIe-7 

The soils in this unit are deep, gently sloping cal
careous clay loams and fine sandy loams that are' scat
tered throughout the county. They have a subsoil of 
clay loam ~o fine sand!. loam that has moderate to mod
~rately rapI~ perme:"blhty. These. soils take water read
Ily. but theIr ca paClty to hold mOIsture is limited. The 
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hazard of water erosion is slight to moderate, and the 
hazard of wind erosion is slight. The soils in this unit 
are--

Mansker clay loam, 1 to 3 percent slopes. 
Mansker and Mobeetie fine sandy loams, 1 to 3 percent slopes. 

Only a few areas of these soils are irrigated. Grain 
sorghum and winter wheat are the principal crops, but 
cotton and forage sorghum are also grown. Midland 
bermudagrass, switchgrass, and indiangrass are the prin
cipal pasture plants. 

Proper us~ of i~ig!ltio~ ,Yater through use of a sur
face or sprmkler IrrIgatIon system, returnin 0" a large 
amount of crop residue to the soil, and maintaining fer
tility are needed practices. Field terraces and grassed 
waterways are needed to control erosion where runoff is 
excessive. Such crops as sorghum and wheat provide a 
cover .of growing plants and enough residue to protect 
the SOlIs when wmd erosion and water erosion are likely 
to be critical. 

IRRIGATED CAPABILITY UNIT IVe-2 ..........-

Only one soil, Miles loamy fine sand, 3 to 5 percent 
slopes, is in this capability unit. This is a deep soil in 
the southeastern part of the county. It has a subsoil 
of sandy clay loam that is moderately permeable. The 
hazard of erosion by both wind and water is moderate. 

Only a few areas of this soil are irrigated, and yields 
are low to moderate where good management is prac
ticed. Alfalfa and improved strains of native grasses are 
the main crops, but some grain sorghum, forage sorghum, 
and small grains are grown. Midland bermudagrass, 
indiangrass, and switchgrass are the principal pasture 
plants. 

Proper use of irrigation water through use of a sprink
ler irrigation system, keeping a large amount of crop 
residue on the surface and then returning it to the soil, 
and maintaining fertility are needed practices. Alfalfa 
and grasses provide a cover -of growing plants and 
enough residue to protect the soils from wmd and water 
erosion. Where no crop is growing, crop residue or a 
mulch should be kept on the surface to protect the soil 
from blowing. Diversion terraces and grassed waterways 
are needed to control erosion where runoff is excessive. 

IRRIGATED CAPABILITY UNIT IVe-3 

In this capability unit are deep, undulating to hum
mocky loamy fine sands on broad ridges in the south
eastern part of the county. These soils have a subsoil 
of fine sandy loam that has moderately rapid perme
ability. They have a moderate to severe hazard of wind 
erosion. Water is taken in rapidly, but the capacity of 
the soils to hold water and plant nutrients is moderate 
to low. The soils in this unit are-

Springer loamy fine sand, undulating. 
Springer loamy fine sand, hummocky. 

Only a small acreage of these soils is irrigated. The 
irrigated fields are generally small, and the supply of 
water is sometimes limited. Grass and alfalfa are the 
principal irrigated crops, but grain sorghum, forage sor
ghum, vegetables, fruits, cotton, and small grains are 
also grown. Indiangrass, switchgrass, and midland ber
mudagrass are the main pasture plants. Even under 
'good management, yields are moderate to low. 

Such- practices as using irrigation water" properly 

through use of a sprinkler irrigation system, keeping a 
large amount of crop residue on the surface, and then 
returning crop residue to the soil are always needed. 
Practices that maintain fertility are also required. The 
alfalfa and grass provide a growing cover and enough 
residue to protect the soils from erosion by wind and 
wa~er. When crops are not growing on these soils, crop 
reSIdue or a mulch should be kept on the surface to 
provide protection from blowing. Diversion terraces and 
grassed waterways are needed to control erosion where 
runoff is excessive. 

Predicted Average Yields 3 

Table 3 gives the predicted average yields per acre, 
under dryland and irrigated farming, for the principal 
crops grown in the county. The yields are shown for 
two levels of management. Yields to be expected under 
the average level of management 'are shown in columns 
A, and those to be expected under a high level of man
ag-ement are shown in columns B. These are the average 
YIelds that can be expected over a period of years. They 
are based on information obtained from research and 
from interviews with farmers and other persons who 
have knowledge about the soils. Other crops than those 
named are grown in the county, but they are not grown 
on a large acreage and reliable yield data are not avail
able. 

Un.der average management, the following practices 
are used on dry land: 

1. Water from precipitation is not properly con-
served. 

2. C~op residue ~s improperly managed. 
3. TIllage alone IS used to control wmd erosion. 
4. r~e soil is .needlessly packed when it is wet, or 

It IS pulverIzed by excessive tillage. -

Under av:er~ge man!1gement, the following practices 
are used on IrrIgated soIls: " 

1. Irrigation water is not conserved. 
2. Little or no extra effort is made to save and use 

water from rainfall. 
3. Ir:rigation water is applied erratically in rela-

tIon to the needs of the crop. 
4. C~op residue ~s improperly managed. 
5. TIllage alone IS used to control wind erosion 
6. Fertili~er is not used or is applied haphazardly. 
7. The SOlIs are plowed when wet. 
8. The len~h of the slope and the kind of soil are 

not. conSIdered when determining frequency with 
whICh water should be applied and the amount 
to apply. 

Un~er a high level of management, all of the following 
practIces are used on dryland: 

1. Rainfall is conserved. 
2. Measures needed to control water erOSIOn are 

~pplied. 
3. Cr:o{> residue is ~roperly managed. 
4. Mmlmum, but tImely, stubble-mulch tillage is 

used to prevent breakdown of the soil structure 
to control weeds, and to prepare the seedbed. ' 

----
" • 3 'By J~CK <;t~ DOUGLAS, management agronomist, Soil Conserva
tIon SerVlce. 
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5. "''' eecls: insects, and diseases are controlled. 
6. High-quality seed of adapted varieties is used. 

l ~ nder a high level of management, all of the follow
ing practices are used on irrigated soils: 

1. Rainfall is conserved and used. 
2. Irrigation water is applied according to the 

needs of the crop. 

5. 

6. 
7. 

Soil-improving crops and crops that pro~uce a' 
large amount of residue are included In the:i 
cropping system. 
The soils are not tilled when wet. 
The length and degree of the slope are considl 
ered when planning the length of the irrigation 
run and when applying water. 

3. Crop residue is used to control erosion by wind 
and water. 

Windbreaks 
4. Fertilizer is applied according to the needs of 

the crop, as determined by chemical analysis of 
the soils. 

Only a few trees are native to Gray County, and these 
grow mainly on bottom lands occupied by Spur, Guada
lupe, Lincoln, and Sweetwater soils. The other trees in 

TABLE 3.-Predicted average yields per acre oj the principal dryland and irrigated crops grown on arable soils under two 
levels oj management 

[Yields in columns A are those obtained over a period of years under average management; yields in columns B are those to be ex
pected under improved management. Absence of a yield figure indicates that the crop is generally not grown on the soil or that the 
crop is not commonly grown under the type of management indicated] 

Wheat Cotton (lint) Grain sorghum Forage sorghum Alfalfa, . 

Soil Dryland Irrigated Dryland Irrigated Dryland Irrigated Dryland Irrigated Irrigated~ 

A B A B A B A B A B ~I_B A B A B A B 
------------------ -------------

Bippus clay loam, 1 to 3 percent Bu. Bu. Bu. Bu. Lb. Lb. Lb. Lb. Bu. Bu. Bu. Bu. Tons Tons Tons Tons Tons Tom 
slopes ____ - - - - - - - - - - - - - - - - - - - - -- 12 14 35 50 150 175 500 800 15 21 65 100 1.5 1. 75 9 16 3. 2 5. 0 

Bippus fine sandy loam, 1 to 3 per-
11 13 35 cent slopes ___ - - - - - - - - - - - - - - - - -- 50 175 250 575 850 16 22 60 100 1. 75 2. 0 8 16 4. 0 6.0 

Mansker clay loam, 1 to 3 percent 
slopes ________ - - - - - - - - - - - - - - - - -- 8 10 28 37 - - - -- - - - -- - - --- - ---- 12 16 50 70 1. 1 1.4 8 16 --- -- ----

Mansker clay loam, 3 to 5 percent 
slopes ____ - - - - - - - - - - - - - - - - - - - - -- 6 8 - - - - - - -- - - - -- - ---- ----- - ---- 11 14 -- -- --- -- .9 1.1 - - -- - - -- --- -- - ---

Mansker and Mobeetie fine sandy 
loams, ] to 3 percent slopes 
(Mobeetie soil only) _____________ 8 10 28 37 100 135 450 600 12 16 50 70 1. 1 1.4 -- -- - --- ---- - ---'- " 

Miles fine sandy loam, 0 to 1 percent slopes __________________________ 12 15 40 55 175 250 590 880 16 22 65 110 1. 75 2. 0 9 18 4. 0 6. 0 
Miles fine sandy loam, 1 to 3 percent 

13 50 slopes ________ - - - - - - - - - - - - - - - - - - 11 35 170 205 575 850 19 25 60 100 1. 75 2. 0 8 16 4. 0 6.0 
Miles fine sandy loam, 3 to 5 percent 

slopes ________ - - - - - - - - - - - - - - - - -- 9 11 - - -- - - -- 135 170 - - - -- - - - -- 14 18 ---- - ---- 1.2 1.4 -- -- - --- --- -- ---Miles fine sandy loam, 3 to 5 percent 
slopes, eroded ____ - - - - - - - - - - - - - -- 8 10 - - -- - --- 110 150 - - - -- - - - -- 13 16 ---- - -- -- 1. 1 1.3 - --- - --- ----l\Iiles loamy fine sand, 0 to 3 percent 

- -- --

slopes ________ - - - - - - - - - - - - - - - - - - 11 15 - - -- - --- 150 230 600 725 16 22 55 100 1. 25 1.5 8 15 3. 0 4. 2 
Olton clay loam, 1 to 3 percent slopes_ 11 13 35 50 150 175 400 500 15 21 65 100 1.5 1. 75 9 16 3.2 5. 0 
Olton clay loam, 3 to 5 percent slopes_ 8 10 - - -- - - -- 95 105 - ---- - ---- 12 16 - - -- -- 1.0 1. 35 - ---- ---- ---- --- -- ----Olton loam, 0 to 1 percent slopes ____ 13 15 35 50 180 225 450 550 19 23 70 120 1. 75 2. 0 11 22 4. 0 5.5 
Olton loam, 1 to 3 percent slopes ____ 11 13 35 50 150 175 400 500 15 21 65 100 1. 25 1.5 9 16 3. 2 5.0 
Olton loam, 3 to 5 percent slopes ____ 8 10 - - -- - - -- 95 105 - ---- - ---- 12 16 - --- --- -- 1.0 1. 35 --- - -- --Olton and Zita clay loams, 0 to 1 - -- -- ----

percent slopes (Zita soil only) ___ -- 13 15 40 55 180 225 425 525 17 19 70 120 1. 75 2. 0 11 22 4.0 6.0 
Olton and Zita clay loams, 1 to 3 

percent slopes (Zita soil only) _____ 12 14 35 50 150 175 400 500 14 17 65 100 1. 25 1.5 9 16 3.2 5.0 
Portales clay loam, 0 to 1 percent 

11 13 35 50 135 160 425 525 15 17 60 100 slopes __________________________ 1.5 1. 75 10 20 3.5 5.0 
Portales clay loam. 1 to 3 percent 

10 12 32 45 135 160 400 500 13 16 50 85 slopes ____ - - - - - - - - - - - - - - - - - - - - -- 1. 25 1.5 8 16 3. 0 4.5 
Pullman clay loam, 0 to 1 percent 

12 14 35 55 150 180 400 500 16 18 70 115 slopes ____ - - - - - - - - - - - - - - - - - - - - - - 1. 75 2. 0 11 22 3.5 5.5 
Pullman clay loam, 1 to 2 percent 

11 13 30 45 140 165 300 400 14 15 65 100 1. 25 slopes __________________________ 1.5 9 16 3. 2 5.0 
Roscoe clay __ -- - - --- -- -- - -- --~--- 11 13 35 50 ----- ----- --- -- - ---- 15 17 65 110 1.7 1.9 11 22 3.5 5.5 
Springer loamy fine sand, undulatmg_ 30 40 ----- ----- 500 650 13 16 45 60 1.2 1.4 5 11 3. 0 4.0 Spur clay loam ___________________ 13 15 40 55 200 250 550 850 19 23 70 120 2.0 2. 25 11 22 4. 0 6.0 
Spur and Guadalupe soils (Guada-

13 15 40 60 175 250 590 880 16 22 65 110 1. 75 2. 0 9 lupe soil only) - - - -- --- - - - -- - ---- 18 4.0 6.0 
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the county have been planted in windbreaks to protect 
farmsteads and feedlots and to beautify the area. These 
windbreaks reduce the velocity of the wind around the 
farmstead or feedlot and provide protection from blow
ing soil material and snow. They also make the feed
lot warmer and protect livestock, give shelter to wildlife, 
and provide nestm~ areas for birds. 

The soils of thIS county will support trees, but the 
trees must be watered occasionally. Introduced species 
that are planted as seedlings have proved to be the best 
trees for windbreaks. Chinese elm and eastern redcedar 
grow well on fine-textured soils, such as the Pullman 
and Olton clay loams. On these Pullman and Olton 
soils, they are used mostly for windbreaks around farm
steads and feedlots. Chinese elm, eastern redcedar, and 
Austrian pine grow on the more sandy soils, such as 
Miles loamy fine sand, Miles fine sandy loam, and 
Springer loamy fine sand; they are generally used for 
windbreaks on these Miles and Sprrnger soils. Such 
shrubs as Russian-olive, wild plum, and desert-willow 
are used in windbreaks to provide food and cover for 
wildlife. 

Technicians assisting members of the Soil Conserva
tion District, or other qualified woodland specialists, can 
be consulted for help in planning a windbreak. They 
can help work out the spacing and selection of the trees 
or shrubs. 

Use of the Soils for Range 4 

Approximately 60 percent, or about 392,249 acres, of 
the county is in range, and the raising of livestock is 
one of the most important enterprises. Most of this 
acreage is in the central and southeastern parts of the 
~ounty. Areas of range, however, are scattered through
out the entire county. At the time this survey was made, 
102 ranches were in the county, and the average size of 
those ranches was about 4,000 acres. 

Most of the range is rolling, but a small part is hilly, 
broken, or stony. Some areas are deep and sandy, but 
the rolling areas range from deep to shallow. Under the 
present management these areas produce forage that is 
fair to good in amount and quality,but in many places 
the forage could be improved by better management. 

Many of the present areas of range were ori~nally 
~overed by indiangrass, switchgrass, bluestem, sIdeoats 
grama, and similar grasses. Intensive grazing, coupled 
with periods of drought, has caused some deterioration, 
and most of the range is now in fair to good condition. 
Buffalograss, blue grama, and other short grasses have 
increased in areas that originally supported taller, more 
desirable species. Also, the number of woody plants has 
increased. Mesquite, pricklypear, cactus, and a small 
amount of yucca have invaded the range on the loamy 
soils, and sand sagebrush,' yucca, wild plum, shin oak, 
skunkbush, and a small amount of mesquite have in-
~reased on the more sandy soils. . 

Nearly all of the ranchers and livestock farmers are 
in the cow-calf business. They produce calves to be 
marketed at weaning time or sometimes carry the calves 
over as stocker animals if feed is available. Some sup
plemental feeding of forage and grain crops, however, 

'This section was prepared by DOUGLAS E. CUNNINGHAM, range 
conservationist, Soil Conservation Service. 

and a limited amount of finish feeding are also part of 
ranching operations in this county. 

Range sites and condition classes 
Range sites are distinctive kinds of rangeland that 

have a different potential for producing native plants. 
Within a given climate, the sites differ only in the kind 
or amount of vegetation they will produce. These dif
ferences are the result of varying soil characteristics, such 
as depth, texture, structure, position, and to a lesser 
extent, exposure and elevation. 

The kind and the amount of vegetation a site will pro
duce depend on the level of fertility, on the amount of 
air that enters the soil, and on the amount of \Yater that 
is taken in and retained in the root zone. A range site 
made up of deep, fertile bottom-land soils that receive 
water by flooding, in addition to that received through 
normal rainfall, produces taller kinds and greater 
amounts of grass than an upland range site or a shallow 
site that receives less water. 

Grass, like all other green plants, manufactures its 
food in the leaves and stems; therefore, the growth and 
reproduction of range plants are directly affected by the 
amount of grazing the plant receives. Under heavy 
grazing or overuse, the leaves and stems are reduced or 
destroyed. The result is a corresponding reduction in 
the amount of food received to maintain the plant and 
allow it to grow. If heavy grazing is continued over a 
period of years, many of the plants die. 

Livestock tend to graze the most palatable and nutri
tious plants first; consequently, those plants are destroyed 
or damaged first. Plants that generally decrease under 
close grazing are called decreasers. The stand is thinned 
as the decreasers are eliminated. Then, less palatable 
plants, known as increasers and invaders, move in. In
creasers tend to increase at first under heavy grazing but 
are the next plants to be reduced or eliminated. As the 
decreasers and increasers are eliminated, the condition of 
the range continues to decline and successively less de
sirable plants are dominant in the site. Finally, plants 
from other sites or from distant areas invade the plant 
community. These plants are known as inrvaders. 

By this process, the plant composition of the range site, 
or the range condition, changes from excellent to poor. 
A range is in excellent condition if more than 75 percent 
of the present vegetation consists of the original, or 
climax, plants; in good condition if 50 to 75 percent con
sists of climax plants; in fair condition if 25 to 50 per
cent consists of climax plants; and in poor condition if 
less than 25 percent consists of climax plants. 

Descriptions 01 range sites 
Generally, there are several range sites in a pasture, 

but one site is normally preferred for grazing. This site 
can be used as a basis for managing and evaluating the 
grazing use of the entire pasture. If this key site is 
properly grazed, the entire pasture will improve. In 
Gray County there are 12 distinct range sites. A brief 
description of these sites follows. 

LOAMY BOTTOMLAND RANGE SITE 

In this range site are nearly level or gently sloping 
clay loams and fine sandy loams along streambeds in 
draws or valleys throughout the county. These soils are 
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20 inches deep or more and haye moderate to moderately 
rapid permeability. 

The soils of this site receive runoff from adjacent areas 
and support an excellent growth of plants. If they are 
not protected by a cover of plants, however, they are 
subject to scouring and flooding, and in some areas, to 
frequent flooding and deposition. The soils in this site 
are-

Spur clay loam. 
Spur and Guadalupe soils. 
Sweetwater soils. 

The Sweetwater soils have a high water table, and some 
of the areas are saline. Where the water table is high, 
the carrying capacity is double that of other areas be
cause the total volume of grass is greater than in other 
areas. 

The wgetation on this site is tall and mid grasses. 
Pra irie cordgrass, eastern gamagrass, tall dropseed,and 
sedges grow in areas that have a high water table. In

. diangrass, switchgrass, sand bluestem, and other tall 
grasses that require less moisture grow on some of the 
other more favorable areas of this site. Alkali sacaton 
grows on the saline areas and makes up a large part of 
the plant cover in some of them. In saline areas or 
where the water table is high, decreasers make up a 
smaller part of the plant cover than in other ar~as. De
creasers make up 40 to 70 percent of the plant cover 
where this site is in excellent condition. The rest of 
the growth consists of increasers and a few trees. 

Under good grazing management, the annual yield of 
air-dry herbage on this site, excluding that from woody 
species, ranges from 2,500 pounds per acre in dry years 
to 3,800 pounds in wet years. 

SANDY BOTTOMLAND RANGE SITE 

Only one mapping unit, Lincoln soils, is in this range 
site. These soils are nearly level or gently sloping and 
are along streambeds in draws and valleys in the central 
and eastern parts of the county. They have a surface 
layer of fine sandy loam to loamy fine sand and are 20 
inches deep or more. Permeability is moderately rapid. 

The growth of vegetation is generally excellent on this 
site because the soils receive runoff from adjacent areas. 
If the soils are not protected by a cover of plants, how
ever, they are subject to scouring and blowing. Some 
areas are subject to frequent floodmg and depOSItion, and 
some have a high water table or are saline. 

The vegetation is mainly tall and mid grasses. East
ern gamagrass, prairie cordgrass, tall dropseed, and 
sedges grow on the areas that have a high water table. 
Indlangrass, switchgrass, sand bluestem, and other tall 
grasses that do not require a large amount of moisture 
grow in some of the other more favorable areas. Alkali 
sacaton grows in the saline areas; it makes up a large 
part of the vegetation in some of them. Where the soils 
are saline or the water table is high, decreasers make up 
a smaller part of the plant cover than in other areas. 
Decreasers make up 40 to 70 percent of the plant cover 
where the site is in excellent condition. The rest of the 
growth consists of increasers and a few trees. 

Under good grazing management, the annual yield of 
air-dry herbage on this site, excluding that from woody 
species, ranges from 2,700 pounds per acre in dry years 
to 4,000 pounds per acre in wet years. 

DEEP SAND RANGE SITE 

Only Tivoli fine sand is in this range site. ·It occu
pies undulating to hummocky areas and stabilized .dunes. 
This sandy soil is more than 60 inches deep and IS rap
idly permeable. 

Where this soil is not protected by a 'cover of plantst 
it is highly susceptible to wind erosion. In the areas 
that have a good cover of plants, the intake of moisture 
is very high and only a small amount is lost through 
runoff. Under heavy grazing, the cover deteriorates rap
idly and the turf cannot be maintained. The soil readily 
responds to good grazing management. 

The characteristIcs that distinguish this site from the 
Sandyland site are more choppy and hummocky topog
raphy; taller and more robust woody plants, such as sand 
sagebrush, plumbush, shin oak, and skunkbush; big sand
reed, which is absent on the Sandy land site; and the 
absence of blue grama, which is present on the Sandy
land site. Also, sideoats gram a on this site grows with 
poor to fair vigor, but it grows with fair to good vigor 
on the Sandyland site. 

Where this site is in good to excellent condition, the 
vegetation is predominantly tall grasses, but there are 
also some mid and short grasses. In places decreasers 
make up as much as 55 percent of the plant cover; the 
rest of the growth consists of increasers. In small 
amounts sand sagebrush, shin oak, plum, skunkbush, and 
similar woody plants normally grow on this site. 

Under good grazing management, the annual yield of 
air-dry herbage on this site, excluding that from woody 
species, ranges from 1,200 pounds per acre in dry years 
to 3,000 pounds per acre in wet years. 

SANDYLAND RANGE SITE 

In this range site are nearly level to moderately slop
ing, undulating and hummocky soils in the sandy areas 
of the county. These are loamy fine sands and fine sands 
that are more than 20 inches deep. They have moderate 
or moderately rapid permeability. 

If this site is not protected by vegetation, the soils are 
highly susceptible to wind erOSIOn. The intake of water 
is high on these soils, and only a small amount runs-off. 
As a result, more wate~ is available for the growth of 
plants than on other SOlIs of the county. Deterioration 
caused by overgrazing is fairly rapid on this site but 
the grasses respond well to good grazing manage~ent 
(fig. 17). The soils in this site are-

Likes loamy fine sand, 3 to 8 percent slopes. 
Miles loamy fine sand, 0 to 3 percent slopes. 
Miles loamy fine sand, 3 to 5 percent slopes. 
Miles and Brownfield soils, 3 to 5 percent slopes eroded 
Springer loamy fine sand, hummocky. ,. 
Springer loamy fine sand, undulating. 
Tivoli complex. 

The vegetation on this si.te is predominantly tall 
grasses, but ~here are some mId and short grasses. De
creasers, whIch make up 55 percent of the vegetation 
under cli~ax. range cond~tions, are little bluestem, sand 
bluestem, mdIangrass, sWItchgrass, Canada wildrye and 
nee.dle-and-thread. Invaders are red lovegrass, qu'eens
delIght, western rag:weed, tumblegrass, and woody plants. 

Under good grazmg management, the annual YIeld of 
air-~ry herbage on thIS site, excluding that .from woody 
speCIes, ranges from 1,50q pounds per acre m dry. years 
to 2,800 pounds per acre In wet years. ' 
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Figure 17.- An excellent stand of tall grasses on Likes loamy fine 
sand, 3 to 8 percent slopes. The range has been s prayed to 
control sand sagebrush, and grazing was deferred for 2 years 
after the range was sprayed. 

SANDY LOAM RANGE SITE 

In this range site are nearly len>.! to moderately slop
ing soils in areas bet ,wen the ~al1dyland and Hardland 
sites. These soils han'> a surface layer of fine sandy loam 
and are more than 20 inches deep. 

If the soi ls of this site are not protected by a cover 
of plants, they are moderately to highly susceptibl~ to 
wind erosion and moderatt'ly susceptible to water erOSIOn. 
In areas that have a good cover of plants, the intake of 
witter is moderately high and only a small amount of 
water runs off. As the condition of tllp range declines, 
there is a corresponding rapid deterioration in the struc
ture of the surface layer. The rate of recovery is slow. 
The soils in this site are-

Bippus fine sandy loam, 1 to 3 percent slopes. 
Miles fine sandy loam, 0 to 1 percent slopes. 
Miles fine sandy loam, 1 to 3 percent slopes. 
Miles fine sandy loam, 3 to 5 percent slopes. 
Miles fine sandy loam, 3 to 5 percent slopes, eroded. 

Decreasers make up about 60 percent of the plant cover 
under climax conditions. The rest of the growth con
sists mainly of increasers, but it includes woody plants in 
small amounts when the site is in excellent condition. 
Decreasers in the climax vegetation are sideoats grama, 
little bluestem, indiangrass, switchg-l'ass, and needle-and
thread. Invaders are broom ,..Ilake,wed, western r ag
weed, mesquite, and cactus. 

Under good grazing management, the annual yie.!d of 
air-dry herbage on this si te, excluding that from woody 
species, ranges from 1,800 pounds per acre in dry years 
to 2,600 pounds per acre in wet years. 

MIXEDLAND SLOPES RANGE SITE 

The soils of this range site are nearly leYel to mod
erately steep and occupy transitional areas between the 
High Plains and the Rolling Plains. They are on roll
ing hills and ridges formed by the tributaries of streams 
on the Rolling Plains. These soils haye a surface layer 
of fine sandy loam and are limy to the surface. Their 
loamy texture and content of lime make the ~oil-moisture 
relationship favorable (fig. 18). These SOlIs are gen
erally deep, but some shallow soils are included. 
If the soils of this site are not protected by a cover 

of plants, they are highly susceptible to erosion by wind 

Figure JB.- A range in good condition on :\lobeetie fine sandy 
loam. 

and water. The de('p, moder:t.t!· ly sloping soi~s a rt' arable, 
but areas of s11ch soils make up only a 11111101' part of 
this si teo The soils in this site are-

;\[an~kpr and "!\Jobeetie fine !"an(ly loarus, 1 to 3 l.crcent slopes. 
l\[obeetie fine sandy loam, 3 t" 8 perct'nt slopes. 
l\lobpeti e':\iansker-Potter com [>it·x. 3 to 1~ percent slopes 

(Mobeetie and Mansker soils only). 

The ng-etat ion is Illainly mill g-rasses, but some tall 
and short gra:o:-.:es also grow on thi~ site. Decreas('rs in 
the climax \'egelation are sidt'(I<lt s grama, little bluestem, 
sand bluestem, and s \\ itchgras,;. Blue gT<l111U is the chief 
increaser. Mesquite seldom in \'ades this site, but yucca 
and sand sagebrush make up ~.) t() +0 pt'n'l'llt of the nge
tation in some pla('Ps. 

Under good management, the annual yield of air-dry 
herbage on this site, (-'xcluding that from IVoody species, 
ranges from 1,700 pounds per acre in dry years to 2,500 
pounds per acre in wet years. 

MIXEDLAND RANGE S IT E 

Only 'Woodward-Quinlan complex, 5 to 50 percent 
slopes, is in this range site. The soils of this complex 
are moderately sloping to steep and occur at the lower 
elevations in the county. They are reddish H'n' fine 
sandy loams or loams alld are ni.ore than ~() inches' deep. 
These soils ha,"e modprately rapid permeability. If they 
are not protected by a coyer of plant~, tht'y a re moder
ately susceptible to erosion Ily ,yind and w'a tel'. 

The vegetation on this site is mid and short grasses 
on the deep soils and mid g-ra~ses on t he shallow soils; 
mesquite and sand sao-ebnl.sh grow in a few places. 
Decreasers that generally make up as much as 60 per
cent of the plant cOYer on this site a.re sideoats grama, 
little bluestem, and ~alld bluestem. The main increasers 
are blue grama, buffalograss, silver bluestem, and sand 
dropseed. 

Under good grazing management, the annual yield of 
air-dry herbage on this site, excluding that from woody 
species , ranges from 1,600 pounds per aC're in dry years 
to 2,500 pounds per acre in \\"et years. 

DEEP HARDLAND RANGE SITE 

The soils of thi s range site are nearly leyel to mod
erately sloping. They are in the western, central, and 
northern parts of the county. These soils are clays, chy 
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loams, and loams that are 2\l inches deep or more and 
are slo\"dy to moderately permeable. "Where these soils 
are not protected by a cover of plants, they are slightly 
sll~ceJ?tible to erosion by wind and \Yater. The sOlIs in 
tllls sIte are-

Hippus clay 1":IIIl. 1 In;\ percent slopE'S, 
~ llton clay loam, 1 to 3 percent slopes. 
Olton clay l"am, 3 to 5 percent slppl''; 
(111"11 loam, 0 to 11"'ITt'llt sl<~IW", 
\,Jjon loam, 1 til 3 )I(,l'I 'Pllt i"lopes, 
Olton loam, 3 to 5 percent sl<)[IP;;, 
(lit "n and Zita clay lo:ul1s. 0 to 1 percent :=;1 <"lit'i" , 
(11t"11 and Zita clay loams, 1103 percent slopes, 
Portales clay loam, 0 to 1 pel'cent slopes, 
Portales c1a~' loam, 1 to 3 percent slope,;, 
Pullman clay loam, 0 to 1 percent slopes, 
Pullman clay loam, 1 to 2 percent slopes, 
Roscoe clay, 

The y('gt,tation on thi:-:; site is predominantly short 
grasses; mIll ,!!l"a"ses grow only in areas tllflt receiw extra 
''':It('1'. ,\ ];-;11. ,some woody plants are included in the 
climax np:etatll'll. Decl't'a":el"s that generally make up as 
1ll1!( :h a~ 70 perCl'nt of the ::::itl' are bl~1C g"rumu, vine mes
qUIte, ":1I1eoats grama, awl "'1':-tpl"1l ,,'lleatgl"ass, Increas
ers a 1'1', bufl:t]()!.!rass :llld sil ,'pr blm'::::tl'lll. ~rpS(lnite read
ily invades if this site is overgrazed. 

Under good gl"azing man:l~!"l'IIIP11I. the annual yield of 
air-dry herl)agl' on this "itl'. ('xeluding that from "\Yooc1~' 
species, ranges from 1,400 pounds per acre in dry years 
to 2,200 pounds per ;1('1"(' in ,,'et yt'al's. Production y:uies 
al'('onling' to thE' kind and position of the soils and the 
amount of pxtr:l \\'alel' l'l'\ 'C'iYe{l. 

HARDLANJ) SLOPES RANGE SITE 

The soils in this ran!.!' .. site are nearly It'wl to mod
erately sil'p]!, They a{'e on long slopes in the transi
tiona I area between the Hig-h Plains and the Holling 
Plains. A small aCl'eag-e or this sit!' is in lleady lenl 
areas of the Hi!,!'h Plaills and in sloping" areas around 
playa lakes. These ftre deep loams and ("lay loams that 
:up" limy to the ~udace; the content of lime makes the 
soi l-moisture relationship favorable. 

If the soils of t.his site are not protected by :1 cover 
of plants, they are moderately sllseeptible to erosion by 
" 'inl l and water. The content of lime in the soils in
crl'a":('s the hazard of erosion. This site deteriorates 
slo\,,1\', and a turf can be maintained, eYen under heavy 
g"razi;l!-!;' The g"r:l,,:-t>:- respond re:Hlily to good grazing 
lI1:lnag"Plllellt. :-:ima]] areas of gently sloping and mod
eratply sloping soils in tllis site are arable. The soils 
in this site are-

:\Iansker clay loam, 1 to 3 percent slopes, 
:\Iansker clay loam, 3 to 5 percent slupes, 
:\1:III"k(' 1" clay loam, 5 to 8 percent slopes, 
:\fansker-Potter complex, 3 to 12 percent slopes (.\lansker soil 

(lilly), 
P,)tter-Berthoud-Mansker complex, 5 to 20 percent slopes 

(Mansker and Berthoud soils only) , 

The ngetation on the site is predominantly mid and 
short grasses on the deep soils and mid grasses on the 
more shallow soils. Decreasers on this site are sideoats 
grama, vine mesquite, little bluestem, and Canada wild
rye: increasers are blue grama, buffalograss, silver blue
stem, three-a wn, and sand dropseed. 

l:nder good grazing management, the annual yield of 
air-dry herbage on this site: excluding that from woody 

species, ranges from 1,500 pounds per acre in dry years 
to 2,400 pounds per acre in wet yea rs. 

GRA,'ELLY RANGE SITE 

Only Hilly gravelly land is in this range site. This 
land type is on hills near riYE'rs and streams in areas 
underlain by red beds. The areas are at the lower eleva
tions of the' county. The soil material in these areas has 
a texture of santiy loam, contains gravel, and is more 
than 12 inches but less than 22 inches deep. It has mod
era tely 1':1 pic1 permeability and is nonarable. 

The yegetation on this site is predominantly mid 
grasses, but in small amount, short and tall grasses grow 
under climax conditions. Decreasers make up to 60 per
cent,of thl' ~'limax "vegetation, a!ld the rest of the gro\yth 
consl~ts of lncreasers. The mam decreasers are sldeoats 
!,!Tal1la, little bluestem. sand bluestem, and Canada "wilcl
~ 'ye, Tlte main incrf>asel's are blue grama, hairy grama, 
silver bluestem, rough tridens, and sand dropseed. W11ere 
this site is in excellent condition, woody plants make up 
less than 5 percent of the stand. 

UncleI' g"()(){l !!razing mann,Q'ement, the annual yield 
of n i l"-,lry Jll'I"])age on th is site, exC'luding that from 
\roody sp('c'ips. ranges from 1,:2UO pounds per acre in dry 
year::; to 1,BOO pounds per :lcre in ,,'et years. 

V ERY SHALLOW RANGE SITE 

The soils of this sitt' are in rollill!,!' to hilly areas and 
oeclll" with the soils of tIl!' ROllgh Broken site. They are 
in transitional an'as l'l't\rePIl the deep soils and breaks. 
These soils are loams and fule sandy loams that are gen
erally less than 12 indH'::> ]>llt 1I10l"1' than 4: inches deep. 
Tll(~y haye a high content of lime and n fann'able soil
moisture relationship. This site is ll1otlt'l"ately aCl.'p::;sible 
to livestock. The ",oils in this site are- . 

.\lall;:kcr-l'utter complex, 3 to I:! percent slopes (Potter soils 
only) , 

l\lobeetie-Mansker-Potter ("()lllll lex, 3 to 12 percent sl"ves 
(Potter soils only). 

1', ,tter-Berthoud-Mansker complex, 5 to 20 percent slopes 
( L', ,tter soils only). 

TIll' ngetatjon is predominantly mid grasses, but in 
s~all alllount, tall and short grasses also grow on this 
SIte (fig. 19). The tall grasses grow in the more fa Yor-

of grass on the Very Shallow range site. 
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able areas. Decreasers are little bluestem, sideoats grama, 
sand bluestem, indiangrass switchgrass, and New Mex
ican feathergrass. In small amount, woody plants such 
as yucca and catcla w also grow on this site. Where the 
site is in excellent condition, decreasers make up 75 per
cent of the growth and the rest consists of increasers. 

Under good grazing management, the annual yield of 
air-dry herbage on thIS site, excluding that from woody 
species, ranges from 600 pounds per acre in dry years to 
1,000 pounds per acre in wet years. 

ROUGH BROKEN RANGE SITE 

Only Rough broken land is in this range site. This 
land type occupies steep escarpments and remnants of 
escarpments, ridges, and ~llied areas. The areas are 
made up of sandstone, calIche, rocky material, and soil 
material in pockets, on mesas, and on foot slopes. A 
thin mantle of soil material is also interspersed with 
areas of exposed parent material. This site is generally 
very steep, and the soils are highly susceptible to water 
erosion. Some areas are not accessible to livestock. 

The vegetation on this site is predominantly mid 
grasses, but in small amount, tall and short grasses also 
grow on this site. Decreasers in the climax vegetation 
are little bluestem, sand bluestem, sideoats grama, blue 
grama, black gram a, indiangrass, switchgrass, and silver 
bluestem. Where this site IS in excellent condition, de
creasers make up as much as 70 percent of the vegetation 
in some places. In some places small amounts of woody 
plants, such as yucca, catclaw, and redberry juniper, also 
grow on the site. 

Under good grazing management, the annual yield of 
air-dry herbage on this site, excluding that from woody 
species, ranges from 500 pounds per acre in dry years 
to 1,000 pounds per acre in wet years. 

Use of the Soils for Wildlife 
Antelope, buffalo, prairie chicken, and quail were once 

abundant in this county. Deer, turkey, and squirrel were 
plentiful along the wooded streams. The buffalo were 
exterminated by hunters about the time the county was 
settled. After the county was settled and livestock were 
introduced, overgrazing, fencing, and cultivation limited 
the numbers of antelope, deer, squirrel, turkey, and 
prairie chicken. Prairie dogs, once numerous, are now 
almost extinct. A large number of quails, doves, song
birds, small animals, and predators still inhabit the 
county. The playa lakes, streams, ponds, and grainfields 
attract many ducks and geese during migration. Habi
tats for fish are limited to artificial Impoundments, such 
as Lake McClellan and some ponds on ranches. 

Descriptions of wildlife sites 
The soils of this county have been placed in four wild

life sites grouped by soil associations. The soil associa
tions . are shown on the general soil map at the back of 
this report and are described in the section "General Soil 
Map." Each site is unique in topography, productivity, 
kinds 'and amounts of vegetation, and principal species of 
wildlife that inhabit the site. 

The first wildlife site consists of nearly level to gently 
undulating Pullman, Roscoe, Portales, Olton, Zita, and 
Randall soils of association 1. These soils are on the 

High Plains and in scattered playa lakes. Most of the 
association is cultivated. In areas that are not cultivated, 
the vegetation consists mainly of such short grasses as 
buffalograss, blue grama, western wheatgrass, and asso
ciated legumes and forbs. Water-tolerant grasses, sedges, 
and forbs grow in and around the playa lakes. The 
principal kmds of wildlife within this association are 
antelope~ badger, coyote, and rabbit. Among the species 
of birds are doves, ducks, geese, quail, and songbirds. 

The Mansker, Mobeetie, Miles, Bippus, Potter, Olton, 
Spur, and Guadalupe soils of associations 2 and 5 sup
port the same kinds of wildlife, and therefore, they make 
up only one wildlife site. Most of the areas are rolling 
or steep and are cut by intermittent streams. The Spur 
and Guadalupe soils are on the narrow bottom lands of 
the streams. Much of the acreage in associations 2 and 5 
is used for range consisting of grasses mixed with legumes 
and forbs. The grasses range from short to tall and are 
mainly buffalograss, blue grama, sideoats grama, little 
bluestem, sand bluestem, switchgrass, and indiangrass. 
A few scattered trees, such as Chinese elm, black locust, 
mesquite, and hackberry, grow on the soils of the up
lands, redberry juniper on the areas of Rough broken 
land, and cottonwood and willow trees grow on the soils 
of the bottom lands. Sand sagebrush, wild plum, and 
skunkbush grow in a few places. 

Antelope, deer, squirrel, bobcat, raccoon, rabbit, coyote, 
opossum, and badger inhabit this second wildlife site. 
The main kinds of birds are turkey, dove, quail, prairie 
chicken, ducks, geese, and songbirds. Largemouth bass, 
channel catfish, and bream are suitable fish for stocking 
farm ponds within these associations. 

The third wildlife site is made up of rolling and duned 
areas of Likes, Springer, and Tivoli soils on the uplands 
and of Lincoln and Sweetwater soils on the bottom lands 
of association 3. Most of the areas are in range. Such 
tall and mid grasses as switch grass, indiangrass, sand 
bluestem, little bluestem, big sandreed, sand lovegrass, 
sideoats grama, and eastern gamagrass grow on the wet 
bottom lands, along with associated legumes and forbs. 
Black locust, hackberry, shin oak, sand sagebush, skunk
bush, and wild plum grow on the uplands. Trees on the 
bottom lands are cottonwood, willow, and saltcedar. 
Deer, squirrel, raccoon, rabbit, bobcat, and coyote are the 
principal animals on association 3. Among the birds on 
this association are turkeys, quail, doves, prairie chickens, 
ducks, geese, and songbirds. 

The fourth wildlife site consists of the Miles, Springer, 
and Brownfield soils of association 4, on the undulating
plain in the southeastern part of the county. Much of 
this association is used for cultivated crops. Such tall 
and mid grasses as switchgrass, indiangrass, sand blue
stem, little bluestem, sand lovegrass, sideoats grama, and 
weeping lovegrass grow on the areas in. range, along with 
associated grasses and forbs. Shin oak, sand sagebrush, 
wild plum, and skunkbush also grow in some areas. 
Badger, coyote, bobcat, opossum, rabbit, and raccoon in
habit this association. Quail, doves, prairie chickens, and 
songbirds are the principal birds that nest on this site. 

Kinds of wildlife in the county 
DOVE, QUAIL~ AND PRAIRIE CHICKEN.-These game birds 

require a year-round supply of food, such as seed from 
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wp('(1.~. gra:"se~, legumes, C-1l1:l.11 grain.s. ancl. ~orghnm. They 
:1 1 ~o l':lt a lar!!e number of lJlsects III sprmg amI summer. 
Lllw-{Tr()wincr~ shrubs are lH'l,(led to pl'm'ide ,,11:l(]p. dust-

~ h I i Hg a nel loafing areas~ anel esc a pC' coyer f l'Oll\ l?l"l'( ators. 
O n'r1rruwn fence row;; and field borders p l"ovHle em-er 
al1<l fuOll. as well as :I p rotected t ra il f01' birds to moYe 
from pla e(' to place. . . 

~l'Yl'r :ll k ill (ls of slil"ullc- are adapted to the SOlIs m 
th is COllllt.\'. In al'pas where there is a :-11Ol'!age of shr1l1)s 
1'11 1' l' ()Yl'r: shrub;; may Ill' planted .in ;;j rntegiG locatic.>lls 
(fi!!. 20). ~()Illl ' shrubs that are nahn' to tIl(' al'l':1 furmsh 
no' ('on'r, becanse t h('y ha,-e bpell damag'p(] hy the graz
ing or trampling of' I i \'esto("k, ~~~c~n!-!' t lw :ll:e:1S 'Yin 
pren'lI(. (lall1agl\ from It,'pstock. I Ilhng the sOlIs stI.m
ulatt's til(' !!rO\yth of annual \we(]s alld !-!T:tc-;;PS. ,,'hlCh 
PJ'()dlll 'P hig'h-qn nJity f o Ol] 1'111' these hirds. On s()il:; such 
a:- the :\files. Pullman. Olton, )fanskpl'. and BIPPUS, 
millet. SOl"!!llll'!11 almmn, rye. or otIH'!' similar erops make 
gUild plani ings that pro\-i(1~ 'food for wild~ife. The \\"aste 
(Train in han' (' ~,:ted field s I S used extensIwl\' b-r doyes. 
~ . . 
Fol' Ill';;t n';;1Ilt~. food plall! illgc- should I,l' lIladl' close 
to gooll em'el'. 

J )lTI,S A :\J) (;,:EsE.- The intermitt(,llt lakp;;. impound
menb. all(l flowing stH'alllS in the ('()\mty are use(1 by 
d\l('];:':'; and gl'PSP for feed ill !-!' and roosting. Both clucks 
and !!,'l'P:-l' fl'('d Oll \ya ste !!,Taill. and they roam into the 
S IIlT~l\ll<lillg cnltinlpd fi~l<ls in search of food. Geese 
feed ext!:'ll ~ i\'f'h on " 'inter weeds and young wheat in 
cnlt,i\'utpd field s. Ducks pat the f'eeds of euch plants as 
barnyard !-!Tass and slllartweed that gro~ around the 
!llar'gins (If ponds, along stream\mnks: and 111 playa Jakes 
()('I'llpil'd h." the Randall soils. Flooding from rainf:.lll 
or fr(llli in'igat ion wells makes :11'(':1:". of the Randall sOlIs 
exce lh'll! as fl'l'(lin!!,' plan';; for ducks in faIl. Ollw1' soils 
in tltp l'Ollllty that ' take in water slowly may be similarly 
(1P\'plojll'd for duck s and !-!'p('se. 
Ih~ EJ:.-In this ('Ollll! y depr inhabit only the larger 

'YOO( h'd a l'('as of I lof ton; lands. The woody wg'eta tion 
:tl 011 !!,' st n 'alll s i:-: t'ssential for a cl('('r habitat. ] )pp/, prefer 
le!!,·1\;11PS. ,wells. vines, some graSSl'S and lea \"I' S. twigs, 
b~ (ls. and frui ts of \'arious shrubs as food. Tllp.\' also 
f!:'ed . ext!:'llsiwl\' on winter graill and on plantings of 
alfalfa. Growi'ng these crops' on the Spur and Guadalupe 

Figure 20.- Wildlife sanctuary made by planting shrubs around 
a windmill and pond. 

soils or on the Bippus, Miles, and other soils adjace~t to 
wooded areas will make the best sites for deer habItats 
in this connty. 

Tl 'HKEy'--':'These game birds Ii,,!:, only on the bott?m 
lands of associations 2 and:L The \,"(Judy \'cgetatIOll 
along the streams adjacent to the Springer, LIncoln, Spur, 
and Guadalupe soils is essential for roosting areas, escape 
(,0\"('1". and food. Turkeys require a year-round sup~ly 
of food. such as seed from weeds, grasses, legumes, frUIts 
of various shrubs, and succulent green vegetation. Also, 
tl1l'\' eat a larae number of insects in spring and summer. 
These natiye b foods are supplemented by waste grain 
sorghum or small grain. 

I'll arp:1S where there is :1 shortage of woody vegeta
tion trees and shrubs may be planted in strategic loca
tion~ to provide cover and roosting places. On soils 
suitable for cultivation, such as the Bippus or Miles, 
mill('t, grain sorghum, or other similar crops make good 
food plantings for turkeys. These plantings should be 
close to suitable ('over. The shortage of food in winter 
may be partly offset by supplemental feedings of grain . 

. \ XTELOI'E.- _\.l'eas of assO('iations 1 and 2 in this 
('0 It II j yare inhabited by antelope. These animals prefer 
arpas of open grassland where the main plants are natiye 
forbs, grasses, shruhs, and cactuses that grow on the Pull
man. Olton~ Zita, Porta ks . .:\Ians].;:t'I·, and Mobeetie soils. 
Thpy also ft'P<1 on " 'inter small g'l':tlIlS in fields near large 
arpas of range. Improving' tilt' rang'e. in addition to 
planting' winter small g'l'ains IH'ar a supply of watpr. offers 
the best opportunity fol' developing habit als for antelope. 

FIsH.- In this county the areas for fish are limited to, 
ponds on ranches and to Jakes used primarily for recrea
tion , constructed in the less permeable soils of the county. 
These areas are excellent for the production of fish if 
the pond water is properly managed. The pond should 
be at least a quarter of a surface acre in size. Fish 
a(l:\ptt'd to waters in the county are largemouth bass~ 
channel catfish, and bream. The objectives of manage
ment should be aimed at providing a large amount of 
food for the bream, which in turn furnish food for the 
bass, and eliminating aquatic plants, which harbor too 
many small bream and cause the pond to become over
stocked. To reach these objectives, the pond must be 
properly constructed. Shallow areas that encourage the 
growth of aquatic plants should be eliminated. Fertilizer 
applied in a properly constructed pond stimulates the 
growth of microscopic plants and animals, which shade 
the bottom of flip pond and prohibit the growth of 
plants. Also, production of fish in the fertilized ponds: 
is sometimes more than double that in unfertilized ponds. 

Each species of wildlife has a definite requirement for 
food, cover, and water. If any one or a combination of 
these requirements is lacking, the wildlife popu I a tion 
diminishes or disappears. The soils in each wildlife site 
are capable of producing certain plants for food and 
cover for wildlife. Information on developing wildlife, 
habitl;t,t~ and managing fish ponds .can be o~tained from 
tec~lllClans of the SOlI Conserv~tlOn Sen If'.!' who give
aSSIstance to the Gray County SoIl ConservatIOn District 
from the Texas Agricultural Extension SC'n'ice, and 
from the Texas Parks and Wildlife Department. 
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Engineering Uses of Soils 6 

Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, foundations for buildings, fa
cilities for water storage, structures required for con
trolling erosion, drainage systems, and sewage disposal 
systems. The properties most important to the engmeer 
are permeability to water, she,ar strength, compaction 
~haracteristics, soil drainage, shrink -swell characteristics, 
grain size, plasticity, and reaction. Depth to the water 
~able, depth to bedrock, and the topography are also 
Important. 

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

selecting and developing sites for industries, 
businesses, residences, and recreational areas. 

2. Make preliminary estimates of the engineering 
properties of soils in the planning of agricultural 
dramage systems, farm ponds, irrigation sys
tems, and other structures that help conserve soil 
and water. 

3. Make preliminary evaluations of soils and ground 
conditIOns that will aid in selecting locations for 
highways, aiI'J?orts, pipelines, and cables and in 
planning detaIled investigations at the selected 
locations. 

4. Locate probable sources of sand, gravel, and 
other material suitable for constructIOn. 

5. Correlate performance of engineering structures 
with soil mapping units to develop mformation 
for overall plannmg that will be useful in de
signing and maintaining certain engineering 
practices and structures. 

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

7. SUPl?lement the information obtained from other 
publIshed maps and reports and aerial photo
graphs to make maps and reports that can be 
used readily by engineers. 

8. Develop other preliminary estimates for con
struction purposes pertinent to the particular 
area. 

It is not intended that this report will eliminate the need 
for on-site sampling and testing of sites for design and 
construction of specific engineering works and uses. It 
8hould be used only in planning more detailed field sur
veys to determine the condition of the soil, in place, at the 
8ite of the proposed engineering construction. 

Although the detailed soil map and the tables serve as 
a guide for evaluating most soils, a detailed investigation 
at :the site of the proposed construction is needed because 
as much as 15 percent of an area designated as a specific 
soil on the map may consist of areas of other soils too 
small to be shown on the published map. By comparing 
the soil description with the result of investigations at the 
site, :the presence of an included soil can usually be 
determined. 

Some of the terms used by the soil scientist may be 
unfamiliar to the engineer, and some words, for example, 

G By DAN C. HUCKABEE, agricultural engineer, Soil Conservation 
Service. 

soU, clay, silt, sand, and aggregate, may have a special 
meaning in soil science. These terms and other special 
terms used in this report are defined in the Glossary 
at the back of the report. 

Engineering classification systems 
Agricultural scientists of the U.S. Department of 

Agnculture (USDA) classify soils according to texture, 
color, and structure. This system is useful only as the 
initial step in making engineering classifications of soils. 
The engineering properties of a soil must be determined 
or estimated after the initial classification has been made. 
The systems used most by engineers for classifying soils 
are the systems used by the American AssociatIOn of 
State Highway Officials (AASHO) and the Unified sys
tem. These systems are explained briefly in the follow
ing paragraphs. The explanations are taken largely 
from the POA Soil Primer (5). 

AASHO Classification System.-Most highway engi
neers classify soil material according to the system ap
proved by the American Association of State Highway 
Officials (1). In this system soil material is classified 
in seven principal groups. These groups range from 
A-1, in which are gravelly soils of high bearing capacity, 
to A-7, which consists of clay soils having low strength 
when wet. Within each group, the relative engineermg 
value of the soil material is indicated by a group index 
number. These numbers range from 0 for the best mate
rial to 20 for the poorest. The group index number is 
shown in parentheses in table 4, following the soil group 
symbol. 

Unified Soil Olassification System.-Some engineers 
prefer to use the Unified soil classification system. In 
t~is system soil material is divided into 15 classes (12). 
EIght classes (GW, GP, GM, GO, SW, SP, SM, and 
SO) are for coarse-grained material; six classes (ML, eL, 
OL, MH, OH, and OH) are for fine-grained material; 
and one class (Pt) is for highly organic material. 
Mechanical analyses are used to determine the GW, GP, 
SW, and SP classes; mechanical analyses and tests for 
the liquid limit and plasticity index are used to deter
mine the GM, GO, 8M, and SO classes and the fine
grained material. The soils of this county are classified 
according to the Unified classification system in tables 
4 and 5. 

Engineering test data and interpretations 
Three tables are given in this section. The first (table 

4) contains engineering test data for samples from five 
soil series. The second (table 5) gives estimated phys
ical properties important to engmeering. The thIrd 
(tal;>le 6 ~ indicates the suitability of the soils for various 
engmeermg uses. 

Table 4 gives engineering test data, furnished by the 
Texas Highway Department, for samples of soils in the 
Likes, Mansker, Mobeetie, Portales, and Pullman series. 
The samples were tested for shrinkage, grain-size dis
tribution, liquid limit, and plasticity index. According 
to the results of the tests, the soils were assigned ratings 
under the AASHO and Unified systems. 

As moisture is removed, the volume of a soil decreases 
in direct proportion to the loss of moisture, until equili
brium, called the shrinkage limit, is reached. Beyond 
the shrinkage limit, more moisture may be removed, but 
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TABLE 4.-Engineering 
--... --~~------------,-----------;------;---.------;;--------~ 

Soil name and location 

Likes loamy fine sand: 
0.75 mile W. and 0.2 mile S. of the NE. 

corner of sec. 1, J. G. Eustis survey. 
(Modal profile) 

0.65 mile S. and 0.35 mile W. of the NE. 
corner of sec. 44, block A6, H. & G. N. 
RR. survey. (No AC horizon) 

0.55 mile W. and 100 feet N. of the SE. 
corner of sec. 12, block A6, H. & G. K. 
RR. survey. (Shallow profile) 

Mansker clay loam: 
0.5 mile W. and 250 feet S. of the l\'E. 

corner of sec. 2, block 1 of B. S. & F. 
RR. survey. (Nonmodal profile; low 
content of clay) 

Mobeetie fine sandy loam: 
0.65 mile W. and 0.5 mile S. of the NE. 

corner of sec. 56, block B2, H. & G. N. 
RR. survey. (Modal profile) 

0.35 mile S. of the NE. corner of sec. 42, 
block A6, H. & G. N. RR. survey. 
(N 0 Cca horizon) 

Portales clay loam: 
450 feet W. and 50 feet N. of the SE. 

corner of sec. 145, block B2, H. & G. l\'. 
RR. survey. (Modal profile) 

300 feet N. and 40 feet E. of the SW. 
corner of sec. 142, block B2, H. & G. N. 
RR. survey. (Modal profile) 

0.5 mile S. and 100 feet E. of the NW. 
corner of sec. 111, block 3, 1. & G. N. 
RR. survey. (Contains two Cca hor
izons) 

Pullman clay loam: 
0.45 mile W. and 50 feet S. of the l\'E. 

corner of sec. 114, block B2, H. & G. N. 
RR. survey. (Modal profile) 

0.45 mile W. and 100 feet N. of the SE. 
corner of sec. 127, block B2, H. & G. N. 
RR. survey. (Deeper Bbca horizon 
than in modal profile) 

0.35 mile W. and 0.1 mile N. of the SE. 
corner of sec. 142, block B2, H. & G. N. 
RR. survey. (No Cca horizon) 

Parent material 

Sandy material from the 
lower part of the 
Ogallala formation. 

Sandy material from the 
lower part of the 
Ogallala formation. 

Sandy material from the 
lower part of the 
Ogallala formation. 

Alluvium. 

Alluvium. 

Alluvium. 

Fine-textured eolian 
sediments. 

Fine-textured eolian 
sediments. 

Fine-textured eolian 
sediments. 

Fine-textured eolian 
sediments. 

Fine-textured eolian 
sediments. 

Fine-textured eolian 
sediments. 

Texas re-
port No. Depth 

62-27-R 
62-28-R 

62-26-R 

62-29-R 
62-30-R 

62-38-R 
62-39-R 

62-33-R 
62-34-R 

62-31-R 
62-32-R 

62-50-R 

62-51-R 

62-46-R 

62-47-R 

62-48-R 
62-49-R 

62-40-R 
62-41-R 
62-42-R 

62-35-R 
62-36-R 
62-37-R 

62-43-R 
62-44-R 
62-45-R 

Inches 

10-30 
30-60 

8-72 

5·-14 
14-60 

14-26 
40-72 

10-30 
46-72 

12-36 
36-70 

10-34 

34-60 

6-37 

37-74 

9-22 
22-60 

12-30 
45-78 
78-90 

12-26 
26-46 
46-96 

8-24 
24-42 
42-84 

Horizon 

B2 ________ _ 
C _________ _ 

C _________ _ 

B2 ________ _ 
C _________ _ 

B2 ________ _ 
C _________ _ 

B2 ________ _ 
C2 ________ _ 

B2 ________ _ 
C _________ _ 

B2 and 
Cca. 

C _________ _ 

B2 and 
Cca. 

Cl ________ _ 

B2 ________ _ 
Clca and 

C2ca. 

B22L _____ _ 
B2tb ______ _ 
Ccab ______ _ 

B22L _____ _ 
B23L _____ _ 
Ccab ______ _ 

B2L ______ _ 
Bca _______ _ 
B2tb ______ _ 

Limit 

17 
18 

17 

19 
19 

16 
13 

16 
16 

17 
16 

II 

12 

15 

II 

12 
II 

12 
12 
14 

13 
14 
12 

12 
12 
14 

Shrinkage 

Lineal 

3. 0 
1.8 

2. 0 

2. 9 
3.1 

8. 2 
7.5 

5.5 
4. 1 

3.7 
3.7 

14. 9 

14.5 

12.4 

13. 4 

13. 8 
14. 2 

16.2 
16.7 
13. 7 

16.3 
14.5 
16.0 

16.3 
14.5 
12.2 

Ratio 

1. 75 
1. 72 

1. 78 

1. 66 
1. 68 

1.78 
1. 89 

1. 80 
1. 81 

1. 76 
1. 79 

1. 94 

1. 99 

1. 93 

1. 97 

1. 90 
1. 97 

1. 94 
1. 97 
1. 92 

1. 96 
1. 90 
1. 95 

1. 95 
1. 95 
1. 92 

1 Tests performed by the Texas Highway Department in accord
ance with standard procedures of the American Association of 
State Highway Officials (AASHO) (1). 

2 Mechanical analyses according to AASHO Designation T 88-57. 
Results by this procedure frequently may differ somewhat from 

results that would have been obtained by the soil survey procedure 
of the Soil Conservation Service (SCS). In the AASHO procedure 
the fine material is analyzed by the hydrometer method and th~ 
various grain-size fractions are calculated on the basis of all the 
material, including that coarser than 2 millimeters in diameter. 
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test data 1 

Mechanical analysis 2 Classification 

Percentage passing sieve--- Percentage smaller than- Liquid Plasticity 

No.4 No. 10 No. 40 No. 200 0.05 
2 in. % in. (4.7 (2.0 (0.42 (0.074 mm. 

mm.) mm.) mm.) mm.) 

100 99 98 96 82 14 11 
100 99 97 97 90 14 10 

100 97 93 92 76 15 10 

100 99 95 95 90 18 13 
100 99 97 97 95 29 18 

------- 100 98 93 83 59 49 
- -- - - -- 100 99 98 95 69 59 

------- 100 99 97 86 40 33 
100 99 96 92 75 28 24 

------- -------- 100 99 94 43 33 
100 99 98 98 92 32 27 

------- -------- 100 99 89 83 72 

------- -------- -------- 100 97 85 81 

------- -------- 100 97 88 79 67 

------- -------- -------- 100 99 84 73 

------- 100 99 98 89 79 70 
------- -------- 100 99 96 90 72 

------- -------- -------- 100 98 96 88 
------- -------- -------- 100 99 94 88 
------- -------- -------- 100 95 91 83 

------- -------- -------- 100 98 94 89 
------- -------- -------- 100 98 96 85 
------- -------- -------- 100 99 93 88 

------- -------- -------- 100 98 93 89 
------- -------- 100 99 98 93 77 
------- -------- -------- -------- -------- 90 79 

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

limit index 
AASHO Unified 3 

0.005 0.002 
mm. mm. 

7 6 22 4 A-2-4(0) _______ 8.:\I-SC. 
6 5 21 3 A-2-4(0) _______ S::\1. 

5 4 21 4 A-2-4(0) _______ SM-SC. 

6 5 24 4 A-2-4(0) _______ SM-SC. 
6 5 24 5 A-2-4(0) _______ SM-SC. 

24 19 32 15 A-6(1) _________ CL. 
28 23 27 12 A-6(8) _________ CL. 

21 15 26 7 A-4(1) _________ SM-SC. 
14 10 23 6 A-2-4(0) _______ SM-SC. 

15 13 23 5 A-4(2) _________ SM-SC. 
11 10 22 5 A-2-4(0) _______ SM-SC. 

44 36 44 26 A-7-6(15) ______ CL. 

48 40 42 26 A-7-6(15) ______ CL. 

39 33 41 24 A-7-6(14) ______ CL. 

44 38 38 23 A-6(13) ________ CL. 

42 32 42 25 A-7-6(14) ______ CL. 
42 35 41 25 A-7-6(14) ______ CL. 

48 40 48 30 A-7-6(8) _______ CL. 
46 40 49 30 A-7-6(18) ______ CL. 
52 38 43 26 A-7-6(15) ______ CL. 

48 43 49 30 A-7-6(18) ______ CL. 
45 39 46 28 A-7-6(16) ______ CL. 
48 43 48 22 A-7-6(14) ______ ML-CL. 

46 40 48 30 A-7-6(18) ______ CL. 
39 35 44 26 A-7-6(15) ______ CL. 
39 35 38 22 A-6(13) ________ CL. 

3 Based on the Unified soil classification system (12). SCS and 
Bureau of Public Roads have agreed that all soils having plasticity 
indexes within two points from the A-line are to be given a border
line classification. Examples of borderline classification obtained 
by this use are SM-SC and ML-CL. 



TABLE 5.-Estimated physical and chemical properties 
---_. -

----~ 

Classification Percentage passing sieve-
Depth 

Soil type and map symbol from Permeability 
surface No.4 No. 10 No. 200 

A yail-
able 
water Hpattioll :-:;liriII k-,;\\,pll 
capac- ]>()((·nti:d 

USDA texture Unified AASHO (4.7 (2.0 (0.074 ity 
mm.) mm.) mm.) 

Inches Inches per hour 
Badland (Ba). (1) (1)----------- (1)--------- (1) _______ (1) (1) (1) (1) 

Inches per 
pH mlue inch of soil 

(1) (1 ) (1) . 

Bippus clay loam (BcB). o to 16 Clay loam ____ CL ________ A-6 ______ \)5-100 95-100 ~0-70 0.8 to 2.5 
16 to GO Clay loam ____ CL ________ A-6 _____ D5-100 95-100 45-75 0.8 to 2. 5 

0.17 G. 5 to 7. 8 Moth·ratl'. 
.17 7.8 to 8. 3 Mod(·rate·. 

Bippus fine sandy loam o to 16 Fine sandy SM-SC ____ A-·L _____ \)5-100 90-100 30-40 1. 5 to 2. 5 13 G. 5 to 7. 8 Lo\\,. 
(BfB) . loam. 

1G to GO Clay loam to CL ________ A-G _____ \);)-100 95-100 45-75 0.8 to 2.5 17 7.8 to 8.3 Modpnltp. 
~andy clay 
loam. 

Hilly gravelly land (H g). (1) (1)----------- (1)--------- (1)------- (1) (1) (1) (1) (1) (1) (1) . 

Likes loamy fine sand o to 30 Loamv fine SM ________ A-2 _____ 95-100 DO-98 15-20 2.5 to 5. 0 
(UD). sanr!. 

Fine sand _____ SM ________ A-2 ______ 95-100 90-99 15-20 5.0+ 

07 7. 5 to 8. :3 Low. 

06 8.0 to 8. 3 Low. 

Lincoln soils (Ln). o to 12 Loamy fine SM ________ A-2 ______ 100 95-100 25-40 5.0 to 10. 0 
sand. 

08 7. 5 to 8.3 Low. 
7Jl 
0 .... 
t" 

12 to 60 Loamy sand __ SM ________ A-2 ______ 100 90-100 15-25 5.0 to 10. 0 

Mansker clay loam (M a B, o to 60 Clay loam ____ CL ________ A-6 ___ ._._ 100 95-100 60-80 0.8 to 2.5 
MaC, MaD, McD, 
MxD). 

· 07 8.0 to 8.3 Low. 
~ 

Hi 8.0to8.3 Moderate. ::c 
<l 
l':I 
>-<l 

Mansker and Mobeetie o to 7 Fine sandy SMorSC __ A-4 _____ D5-100 90-95 30-40 2.5 to 5. 0 .13 7.8 to 8.3 Low. 
fine sandy loams, 1 to 3 loam. 
percent slopes (M b B) 7 to 16 Loam ________ CL ________ A-6 _____ 95-100 95-100 50-60 0.8 to 2.0 
(Mansker soil only). 16 to 60 Clay loam ____ CL _______ .. A-6 ______ 95-100 95-100 45-90 0.8 to 2.5 

16 8.0 to 8. 3 Moderate. 
· 16 8.0 to 8. 3 Moderate. 

Mansker-Potter complex 
(McD).2 

Miles loamy fine sand o to 12 Loamy fine SM ________ A-2 _____ 100 100 10-25 2.5 to 5. 0 .10 6.0 to 6.5 Low. 
(MdB, MdC). sand 

12 to 40 Sandy clay SC or CL __ A-6 ______ 100 100 40-55 0.8 to 2.5 · 15 6.0 to 7. 0 Low to 
loam. moderate. 

40 to 72 Loamv fine 
sand. 

SM ________ A-4 ______ 100 100 10-25 2.5 to 5. 0 10 6.5to8.0 Low. 

Miles fine sandy loam o to 8 Fine sandy SM or SC __ A-4 _____ 100 100 20-35 2.5 to 5. 0 
(MfA, MfB, MfC, loam. 
MfC2, M hC2). 8 to 54 Sandy clay SC or CL ___ A-6 _____ 100 100 45-60 0.8 to 2. 5 

loam. 

· 13 6.0 to 6. 8 Low_ 

.15 6.5 to 7.5 Low to 
moderate. 

54 to 72 Fine sandy SM or SC ___ A-L ____ 100 100 20-35 2.5 to 5.0 
loam. 

.13 6.5to8.0 Low. 

Miles and Brownfield o to 18 Fine sand ____ SP or SM ___ A-2 ______ 100 100 10-15 5.0 
soils (M h C2) (Brown- 18 to 38 Sandy clay SC _______ ._ A-4, A-6_ 100 100 25-40 0.8 to 2.5 
field soil only). loam. 

38 to 60 Loamy fine SM ________ A-4 ______ 100 100 10-25 2.5to5.0 
sand. 

_ 06 5.6 to 6. 0 Low. 
.15 6. 1 to 6.5 Low to 

moderate: 
. 10 6.5 to 8. 0 Low . 



tOb'eti' fine .andy loam 
(MbB, MoC, MxD). 

Mobeetie-Mansker-Potter 

o to 60 Fine sandy 
loam. 

SM or SC __ A-4 _____ 95-100 I 90-95 30-45 ~ 2.5to5.0 .13 7.8 to 8.3 Low. 

complex (MxD). 2 

Olton clay loam (OcB. o to 22 Clay loam ____ CL ________ A-6 _____ 
100 95-100 80-95 0.2 to 1. 0 .17 6.8 to 7.8 Moderate 

OcC). to high. 
22 to 60 Clay loam ____ CL ________ A-6 _____ 100 95-100 80-95 0.2toO.8 .17 7.8to8.3 Moderate 

to high. 

Olton loam (OmA. OmB. 
OmC. OzA. OzB.). 

o to 6 Loam ________ CL ________ A-6 _____ 100 95-100 60-70 0.8 to 2.5 .15 6.5 to 7.0 Moderate. 

6 to 30 Clay loam ____ CL ________ A-6 _____ 100 95-100 75-85 0.2 to 0.8 .17 7.0 to 7.5 High. 
30 to 66 Sandy clay SC or CL ___ A-6 ______ 95-100 95-100 45-60 0.8to2.5 .15 8.0 to 8.3 Low to 

loam. moderate. 

Olton and Zita clay loams o to 12 Silty clay CL ________ A-6 _____ 100 95-100 80-90 0.8 to 2.5 .16 6.5 to 7.5 High. 
(OzA. OzB) (Zita soil loam. 
only). 12 to 60 Clay loa.m ____ CL ________ A-6 _____ 100 95-100 SO-90 0.8 to 2.5 .12 8.0 to 8.3 Moderate. 

Portales clay loam (PeA. 
PcB). 

o to 60 Clay loam ____ CL ________ A-6 _____ 100 70-100 80-90 0.8 to 2.5 .17 8.0 to 8.3 Moderate. 

-Potter-Berthoud-Mansker 
complex (PmE. McD. 
MxD) 2: 

~ Potter soil. o to 8 Loam ________ ML or CL __ A-L ____ 90-100 85-95 50-70 0.8 to 2.5 .15 8.0 to 8.3 Low. 
8 to 60 Clay loam CL ________ A-6 _____ 85-95 85-95 50-80 0.8 to 2.5 .15 8.0 to 8. 5 Low. 

and caliche. 

i Berthoud soil. o to 60 Loam ________ CL ________ A-6 _____ 100 95-100 60-70 0.8 to 1. 5 .16 7.8 to 8. 3 Moderate. 

Pullman clay loam (PuA. o to 6 Clay loam ____ CL ________ A-6 _____ 100 100 90-95 ~ 0.2 to 0.8 .18 6.5 to 7.5 Moderate 
PuB~. --' to high. .!-< 6 to 30 Clay _________ CL or CH __ A-7-6 ____ 100 100 90-95 0.05 to 0.2 .17 7.0 to 7.8 High. 

30 to 48 Clay _________ CL or CH __ A-7-6 ____ 100 100 90-95 0.05 to 0.2 . 17 7.8 to 8.3 High . ~ 48 to 60 Clay loam ____ CL ________ A-6 ______ 100 100 90-95 0.2toO.8 .17 8.0to8.3 Moderate 
to high. >l 

60 to 84 Clay loam ____ CL ________ A-6 _____ 100 100 90-95 0.2 to O. 8 .16 8.0 to 8.3 Moderate. ~ 
I 

Randall clay (Ra). o to 40 Clay _________ CH ________ A-7 ______ 100 100 75-95 0.00 to O. 05 .17 7.0 to 8. 0 Very high. 
40 to 60 Clay _________ CH ________ A-7 ______ 100 100 75-95 0.00 to 0.05 .17 7.8 to 8.3 Very~high. 

Roscoe clay (Rc). o to 12 Clay _________ CH or CL __ A-L ____ 100 100 75-90 0.05 to 0.2 .17 7.0 to 8. 0 High. 
12 to 60 Clay _________ CH ________ A-L ____ 100 100 75-90 0.05 to 0.2 .18 7.8 to 8. 3 Very high. 

Rough broken land (Ro). (1) (1) ___________ 
(1)--------- (1) _______ (1) (1) (1) (1) (1) (1) (1) . 

(, Springer loamy fine sand o to 16 Loamy fine SM ________ A-2 ______ 100 100 15-20 <)2.5to5.0 . 10 6.0 to 6.5 Low . 
. (Sa.Sb) sand. \ 

16 to 60 Fine sandy SM ________ A-2 ______ 100 100 25-40 2.5to5.0 . 13 6.0 to 7. 0 Low . 
loam. 

Spur clay loam (Sc). o to 45 Clay loam ____ CL ________ A-6 _____ 100 95-100 60-95 0.8 to 2.5 .17 7.8 to 8.3 Moderate. 
45 to 60 Sandy clay SCor CL __ A-6 _____ 95-100 95-100 40-55 0.8 to 2.5 .15 8.0 to 8. 3 Low to 

loam. moderate 
See footnotes at end of table. 



TABLE 5.-Estimated physical and chemical properties-Continued 

Classification Percentage passing sieve-- Avail-
Depth able 

Soil type and map symbol from Permeability water Reaction Shrink-swell 
surface No.4 No. 10 No. 200 capac- potential 

USDA texture Unified AASHO (4.7 (2.0 (0.074 ity 
mm.) mm.) mm.) 

I1I.ches per 
Inches Inches per hour inch of soil pH value 

Spur and Guadalupe soils 
(Sg) : 

SM or SC ___ 95-100 30-50 2.5 to 5. 0 O. 13 7.8 to 8. 3 Low. Spur soil. o to 18 Fine sandy A-L ____ 95-100 
loam. 

18 to 40 Sandy clay CL ________ A-6 _____ 95-100 95-100 50-75 0.8 to 2.5 .15 8.0to8.3 Low to 
loam. moderate. 

40 to 60 Fine sandy SM or SC- __ A-4 ______ 95-100 95-100 30-50 2.5 to 5.0 .13 8.0to8.3 Low. 
loam. 

Guadalupe soil. o to 60 Fine sandy SM or SC __ A-4 _____ 95-100 90-95 25-40 0.8 to 2.5 .13 7.8 to 8.3 Low. 
loam. 

Sweetwater soils (Sw). o to 6 Silty clay CL ________ A-6 _____ 100 100 80-100 0.2 to 0.8 .17 7.5 to 8.3 Low to 
loam. moderate. 

6 to 20 Sandy clay SC or CL ___ A-4 or 100 95-100 40-60 0.8to2.5 .15 8.0to8.3 Low. 
loam. A-6 

20 to 60 Loamy fine SM _________ A-2 _____ 100 90-100 15-25 5.0 to 10. 0 .07 8.0 to 8. 3 Low. 
sand. 

Tivoli fine sand (Tf). o to 60 Fine sand ____ SP or SM ___ A-3 ______ 100 95-100 10-20 5.0 to 10. 0 06 6.0 to 8.3 Low. 

Tivoli complex (Tm). o to 8 Loamy fine SM or SC ___ A-2 ______ 100 
sand. 

95-100 15-20 2.5to5.0 _ 07 7.5 to 8.3 Low. 

8 to 60 Fine sand ____ SP or SM ___ A-3 _____ 95-100 95-100 15-20 5.0+ . 06 8.0to8.3 Low . 

Woodward-Quinlan com- O to 60 Very fine ML or CL __ A-4 ______ 100 95-100 65-80 2.5 to 5. 0 .14 7.8 to 8.3 Low to 
plex (WcF). sandy moderate. 

loam. 

1 Variable. 
2 For estimated properties of the Mansker soils, see Mansker clay loam; for estimated properties of the Potter soil. see the Potter-Berthoud-Mansker complex; and 

for properties of the Mobeetie soil, see Mobeetie fine sandy loam. 



GRAY COUNTY, TEXAS 57 

the volume of the soil does not change. In general, the 
lower the number indicated for the shrinkage limit. the 
higher the content of clay. . 

LiJneal shrinkage is the decrease in one dimension, ex
pressed as a percentage of the original dimension, of the 
soil mass when the moisture content is reduced from the 
stipulated percentage to the shrinkage limit. 

The shrinka.ge ra.tio is the volume change, expressed as 
a ,percentage of the volume of soil material, divided by 
the amount of moisture lost through drying. This ratio 
is expressed numerically. 

The effect of water on the consistence of the soil mate
rial is measured by determining the plastic limit, liquid 
limit, and plasticity index. The plastic limit is the mois
ture content at which the soil material passes from a 
semisolid to a plastic state. The UfJuid limit is the 
moisture content at which the materIal passes from a 
plastic to a liquid state. The plasticity index is the 
numerical difference between the liquid limit and the 
plastic limit. It indicates the range of moisture content 
within which soil material is in a plastic condition. 

Table 5 gives estimates of the properties of the soils 
in this county that are significant to engineering. The 
AASHO and Unified designations for the Likes, Man
sker, Mobeetie, Portales, and Pullman series are based 
on test data furnished by the Texas Highway Depart
ment from samples taken in Gray County. The classi
fication of the other soils is based on the results of field 
tests, on experience and knowledge of the soils in the 
area, and on data for these soils in other soil survey 
reports. 

The estimates given for permeability are for the soils 
in place. They were based on the structure and porosity 
of the soils and were compared with the results obtained 
by testing undisturbed cores of similar soil material. 

The estimates of available water capacity, in inches 
per inch of soil depth, show the capaCIty of the soil to 
hold water in a form available to plants. It is the amount 
of moisture held in the soil between field capacity and 
the wilting point of most plants. When the soil is dry 
enough that the wilting point has been reached, this 
amount of water will wet the soil material to a depth 
of 1 inch without deeper percolation. 

The column that shows reaction gives the degree of 
acidity or alkalinity of the soils. In this system of 
notations, pH 7.0 is neutral; lower values indicate acid
ity, and higher values indicate alkalinity. 

The shrink-swell potential indicates the volume change 
of the soil material that can be expected with changes 
in content of moisture. This potential is based on tests 
of changes in volume or on observations of other physical 
characteristics of the soil. For example, Randall clay, 
which is very sticky when wet and develops large shrink
age cracks 'as it dries, has a high shrink-swell potential. 
In contrast, Tivoli fine sand, which is nonplastic and 
almost structureless, has a low shrink-swell potential. 

Table 6 indicates the suitability of the soils for various 
engineering uses. In this table characteristics of the soils 
are named that affect suitability of the soils for the con
struction of highways and for agricultural engineering. 
These characteristics were estimated from data in table 4 
and from experience with the performance of these soils 
in the field. 

Table 6 rates the soils according to their suitability as 
a source of topsoil and road fill. To be suitable ~or top
soil the soil material presumably must be fertIle and 
suit~ble for use as a topdressing on roadbanks, lawns, 
and gardens. . 

The suitability of a soil as a source of materIal for 
road fill depends largely on the texture of the soil mate
rial and on the content of hydroscopic water. Such 
soils as Roscoe clay, Randall clay, and Pullman. clay lon:m 
are difficult to compact and to dry to the desIred mOIS
ture content. Therefore, these and similar soils are poor 
sources of material for road fill. Likewise, the Lincoln, 
Tivoli, and other sandy soils are difficult to place a~.d 
are also difficult to compact because they do not cant am 
enouO"h particles of silt and clay. They are considered 
only b fair as a source of material for road fill. The red 
beds are a good source of fines that can be mixed with 
sands to make a good material for road fill. The r~d 
beds underlie much of the same general area as that m 
which the sandy soils occur. 

In this county the Miles and Springer loamy fine sands 
are among the most suitable soils for the location of high
ways or for use as the subgrade for highways. Poor 
soils for highways are Pullman clay loam and the 
Randall and Roscoe clays; they are plastic clays that 
have slow internal drainage and poor stability when wet. 
Likes loamy fine sand and other poorly graded loamy 
fine sands have a low percentage of material passing a 
No. 200 sieve. They are considered fair to good for the 
location of highways. They are highly erodible and 
generally lack stabilIty, unless they are properly confined. 

In this county seepage is moderate to high in many of 
the soils used as a reservoir area for ponds. In places the 
reservoir area needs special treatment to reduce excessive 
losses. Practically all of the soils can be used safely for 
an embankment around ponds if the soil material is 
placed carefully and is compacted. 

Table 6 shows features that affect the suitability of the 
soils for irrigation. Irrigation was not extensive in Gray 
County until after the drought of the early fifties. Now, 
slightly more than 8,000 acres is irrigated, and there are 
approximately 55 irrigation wells in the county. The 
average yield of water from the wells is less than 700 
gallons per minute. Underground pipelines are used in 
many places to prevent seepage and losses of water 
through evaporation. 

The irrigation wells in the part of the county within 
the High Plains are drilled to a depth of 350 feet or 
more into the water-bearing sands and gravels of the 
Ogallala formation. These wells have a yield of 400 
to 700 gallons per minute. Because of the slow or moder
ately slow permeability of the soils that are irrigated in 
this part of the county, the irrigation runs are relatively 
long and only a small stream of irrigation water is 
needed. Both the furrow and border types of irrigation 
are used. 

In the part of the county that is within the Rolling 
Plains, irrigation wells are few because of the limited 
supply of underground water. The wells in use have a 
yield of only 200 to 300 gallons per minute. Sprinkler 
irrigation is the most practical in this area of moderately 
permeable soils, undulating slopes, and limited water 
supply. 



SOIL SURVEY 

TABLE 6.-Interpretation oj 

Suitability as a source of- Soil features affecting engineering practices 

~uil type and map symbol! 
Road fill Highway location Foundations for low buildings Topsoil 

Badland (Ba) ___________________ POOL ______ Fair ________ Steep slopes; deep cuts and fills; Active erosion on the steep 
active erosion. slopes. 

Berthoud loam (PmE) ___________ Fair ________ FaiL _______ Slopes erode easily; requires deep Good internal drainage; low ; 

cuts and fills; calcareous to the s,hrink-swell potential; slopes 
surface. erode easily. 

Bippus clay loam (BcB) __________ Good _______ FaiL _______ 'Yell drained; moderate shrink- Good internal drainage; moder-
swell potential. ate shrink-swell potential. 

Bippus fine sandy loam (Bf B) _____ Good _______ Fair ________ Well drained; low to moderate Good stability; low to moderate 
shrink-swell potential. shrink-swell potential. 

Brownfield fine sand (M h C2) _____ Poor _______ Fair ________ Erodible by wind; requires mod- Highly stable subsoil; needs pro-
erate cuts and fills. tection from erosion; good 

internal drainage. 

Guadalupe fine sandy loam (Sg) __ FaiL _______ Fair ________ Subject to occasional flooding; Good stability; occasional flood-
requires fills. ing in some areas; low shrink-

. swell potential. 

Hilly gravelly land (Hg) _________ POOL ______ Fair ________ Ledges of sandstone and gravel in Well drained; fair stability; the 
some places; requires deep cuts slopes erode easily. 
and fills; the slopes erode 
easily. 

Likes loamy fine sand (LfD) ______ Poor _______ Fair ________ Well drained; the slopes are un- Well drained; poor to fair sta-
stable and erode easily; cal- bility; highly erodible. 
careous to the surface; 
erodible by wind. 

Lincoln loamy fine sand (Ln) _____ POOL ______ Fair ________ Frequent flooding; high water 
table and running water in 
some areas; fills are necessary. 

Subject to flooding ______________ 

Mansker clay loam (MaB. MaC. Fair ________ Fair ________ Slopes erode easily; calcareous Good internal drainage; moderate 
MaD). throughout the profile; moder- shrink-swell potential; slopes 

ate to deep cuts and fills in the erode easily. 
steeper areas. 

Mansker fine sandy loam (MbB) __ Fair ________ Good _______ Slopes erode easily; calcareous Good internal drainage; fair sta-
throughout the profile. bility; slopes erode easily; low 

to moderate shrink-swell 

Miles fine sandy loam (MfA. Good _______ Good _______ Steeper slopes erode easily; good 
potential. 

Good internal drainage; high 
MfB. MfC. MfC2). internal drainage. stability; low shrink-swell 

Miles loamy fine sand (M d B. Fair ________ FaiL _______ Erodible by wind; the steeper 
potential. 

Good internal drainage; high 
MdC). areas require moderate cuts stability in the subsoil. The 

and fills. surface layer erodes easily. 

Mobeetie fine sandy loam (MoC)_ Fair _______ Fair _______ Slopes erode easily; requires deep Good internal drainage; low 
cuts and fills; calcareous to the shrink-swell potential; the 
surface. slopes erode easily. 

Olton clay loam (OcB. OcC) _____ Good ______ Fair _______ High shrink-swell potential; re- Good internal drainage; high 
quires moderate cuts and fills; shrink-swell potential. 
the slopes erode easily. 

See footnote at end of table. 
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engineering properties oj soils 

Soil features affecting engineering practices-Continued 

Farm ponds 
Irrigation Terraces and diversions Waterways 

Reservoir area Embankment 
I 

I 

Moderate seepage; ex- Fair stability; erodible Too steep and erodi- Too steep; no location for Too ste~p and is highly 
cessive silting. if used for a spill- ble; contains little outlets. unstaJ:>le and 

way; needs protec- or no soil material. erodible. 
tion from erosion. 

Moderate seepage; will Good to fair stability; Steep; moderate intake Highly erodible by both wind Highly unstable and 
probably seal as the fair as a site for a rate. and water; steep. erodible; steep. 
result of silting. spillway; fairly well 

Moderate seepage; will 
graded. 

Good to fair stability __ Sloping; moderate Moderate permeability; silting Erodible; fertile. 
probably seal as the intake rate. in some channels; outlets are 
result of silting. erodible. 

Moderate seepage; will Good to fair stability; Sloping; high intake Moderate permeability; some Highly erodible; 
probably seal as the low to moderate rate. silting in channels; erodible fertile. 
result of silting. shrink-swell in the outlets. 

potential. 
Large amount of seep- Fair to good stability; Sloping; very high High susceptibility to erosion; Highly erodible. 

age; excessive silting some areas are poor intake rate. the channels are subject to 
in places. Requires as a site for a excessive silting. 
a blanket of com- spillway. 
pacted soil material. 

Large amount of seep- Good stability; some Moderately high Moderate permeability. Some Erodible; fertile; sub-
age; will generally areas are a poor water!,holding ca- areas occasionally flooded. ject to occasional 
seal as the result of foundation for fill. pacity; high intake flooding. 
silting. rate; occasion1l11y 

flooded. 
Large amount of seep- Fair to poor stability; Steep ________________ Contains strata of gravel and Sandy and gravelly; 

age and highly sta- poor as a site for a sand; steep, and the slopes erodible; difficult to 
ble; slopes erode spillway; contains erode easily. construct; vegeta-
easily. gravel. tion difficult to 

establish. 
Large amount of seep- Poor stability; needs Steep and sandy; low Very high susceptibility to Highly erodible; un-

age; blanket of com- clayey material for capacity to hold erosion; outlets are eroded stable sandy ma-
pacted soil material a binder; poor as a water and plant easily. terial; vegetation 
required. site for a spillway nutrients. difficult to establish. 

and is a poor foun-
dation for fill. 

Excessive seepage; ex- Poor stability; poor Sandy; low water- Unstable; easily eroded by Subject to frequent 
cessive silting in foundation for fill; holding capacity; wind and water. flooding and receives 
some places; proba- high water table in very high intake accumulation of 
bly will not hold some places. rate; subject to material from wind 
water; subject to flooding. erosion and from 
flooding. 

Shallow over caliche; sloping ____ 
flood deposition. 

Large amount of seep- Fair stability; some Sloping; low water- Erodible; hard to 
age; will probably areas are poor as a holding capacity; stabilize in the 
seal as the result of site for a spillway; moderate intake steeper areas. 
silting. moderate shrink- rate. 

swell potential. 
Large amount of seep- Fair to good stability; Sloping; low water- Shallow over caliche; sloping ____ Highly erodible; shal-

age; will probably some areas are poor holding capacity; low over caliche. 
seal as the result of as a site for a high intake rate. 
silting. spillway. 

Undulating or sloping; Moderately erodible; moderate Erodible; hard to Moderate seepage; Good stability; well 
will probably seal as graded. high intake rate. permeability; undulating in stabilize in the 
the result of silting. some places. steeper areas. 

Moderate to large Fair to good stability; Undulating or sloping; Sandy surface layer; high Highly erodible; 
amount'of seepage; well graded. very high intake susceptibility to wind erosion; excessive silting. 
excessive silting in rate; erodible by undulating topography; 
some places j will wind. channels subject to excessive 
probably seal as the silting. 
result of silting. 

Good stability; Moderate intake rate; Mainly too steep; highly Highly erodible; Moderate seepage; 
excessive silting in erodible if used as a sloping, and some erodible if used for outlets. low fertility, 
places j will probably site for a spillway; areas are steep. 
seal as the result of well graded. 
silting. 

Fair stability; high High water-holding Moderately slow permeability ___ Slightly erodible; Low seepage - - - - - - - - - -
shrink-swell poten- capacity; low intake the steeper areas are 
tial. rate. hard to stabilize. 
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TABLE 6.-Interpretation of engineerinj 

Suitability as a source of- Soil features affecting engineering practices 

Soil type and map symbol! 
Topsoil Road fill Highway location Foundations for low buildings 

Olton loam (OmA, OmB, OmC) __ Good ______ FaiL ______ High shrink-swell potential; the 
steeper slopes erode easily and 

Good internal drainage; moderate 
to high shrink.;.swell potential. 

need moderate cuts and fills. 

Potter gravelly loam (PmE) ______ Poor _______ Fair _______ Requires deep cuts and fills; Underlain by hard caliche in 
contains stones and boulders some places; fair stability. 
in some places. 

Moderate shrink-swell potential; Portales clay loam (PeA, PcB) ____ Good ______ Fair _______ Moderate shrink-swell potential; 
calcareous throughout the poor stability; good internal 
profile. drainage. 

Pullman clay loam (PuA, PuB) ___ Good ______ POOL ______ High shrink-swell potential; slow High shrink-swell potential; poor 
surface runoff. stability. 

Quinlan loam (WcF)------------ Poor _______ FaiL ______ Low shrink-swell potential; re- Low shrink-swell potential; good 
quires deep cuts and fills; shal- stability; shallow over red-bed 
low over red-bed material. material. 

Randall clay (Ra) ___ - - _ - ________ Poor _______ POOL ______ Flooded for months at a time; Periodic flooding; high shrink-
high shrink-swell potential; swell potential. 
requires fills. 

Roscoe clay (Rc) ________________ Fair _______ Poor _______ High shrink-swell potential; slow High shrink-swell potential; poor 
surface runoff. stability. 

Rough broken land (Ro) _________ Poor _______ FaiL ______ Requires deep cuts and fills; the Active erosion on the steep slopes __ . 
slopes erode easily; contains \ 

stones and boulders in some 

Springer loamy fine sand (Sa, Sb)_ Good ______ 
places. 

Good ______ Erodible by wind; requires mod- Low shrink-swell potential in the 
erate cuts and fills in the subsoil; good stability; the sur-
steeper areas; stable for ~ace layer erodes easily. 
foundations. 

Spur clay loam (Sc) _____________ Good ______ Fair _______ Occasional flooding; requires fills __ Fair stability; occasional flooding 
in some areas; moderate shrink-
swell potential. 

Spur fine sandy loam (Sg) - - - - - -- Good ______ FaiL ______ Subject to occasional flooding; Fair stability; occasional flooding 
some areas have a water table in some areas; low to moderate 
at a depth of about 3 feet; shrink-swell potential. 
requires fills. 

Sweetwater soils (Sw) ___________ FaiL ______ FaiL ______ High water table; subject to Occasional flooding; high water 
occasional flooding; requires table. 
fills. 

Ti voli fine sand (T f) - - - - - - - - - - - - - Poor _______ FaiL ______ Highly unstable slopes; requires Poor to fair stability; well 
deep cuts and fills; hazard of drained; highly erodible. 
wind erosion. 

J 

Woodward very fine sandy loam FaiL ______ FaiL ______ Low shrink-swell potential; the Low shrink-swell potential' good 
(WcF). slopes erode easily; requires stability; well drained. ' 

deep cuts and fills. 
Zita clay loam (OzA, OzB) _______ Good ______ Fair _______ Moderate shrink-swell potential; Moderate shrink-swell potential-

, 
calcareous below a depth of 15 poor stability; good internal ' 
inches; slow surface runoff. drainage. 

! Soil complexes are not listed separately. For information about the suitability and characteristics of the soils in complexes, refel" 
to the individual soils. 
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~erties of soils-Continued 
. ~ '! 

, , 
" 

,', .. Soil features affecting engineering practices-Continued 

Farm ponds 
Irrigation Terraces and diversions Waterways 

Reservoir area Embankment 

Low seepage __________ Fair stability; mod- High water-holding Moderately slow permeability ___ Slightly erodible. 
erate to high capacity; moderate 
shrink-swell poten- intake rate. 
tial. 

Stony in places; Stony in places; high Steep and shallow _____ Shallow over bedrock or Stony and shallow. 
moderate seepage. shrink-swell poten- caliche. 

Moderate seepage; 
tial; fair stability. 

Calcareous and Moderate shrink- Moderate water-hold- Moderate permeability _________ 
will generally seal as swell potential; fair ing capacity; mod- erodible. 
the result of silting. stability. erate intake rate. 

Low seepage __________ Fair to poor stability __ High water-holding Slow permeability; slightly Slightly erodible. 
capacity; low intake difficult to farm with multi-
rate. row equipment. 

Moderate ,seepage ______ Good stability ________ Steep ________________ Steep; shallow over red-bed Erodible and steep; 
material. shallow over red-bed 

material. 
Practically impervious __ High shrink-swell High water-holding Periodic flooding ______________ Periodic flooding. 

potential; poor capacity; very low 
stability; generally intake rate; periodic 
suitable only for flooding. 

Low seepage __________ 
dug ponds. 

Fair to poor stability; High water-holding Diversions may be needed to Slightly erodible. 
high shrink-swell capacity; low intake protect from runoff from 
potential. rate. adjacent slopes; very slow 

permeability. 
Moderate seepage; Fair stability; most Steep ________________ Too steep for terraces __________ Highly erodible; steep 

excessive silting areas are poor as stony slopes. 
in some places. a site for a spill-

way. 
Large amount of seep- Fair stability; needs Low water-holding Highly erodible, sandy surface Highly erodible; ex-

age; excessive silting protection from capacity; very high layer difficult to maintain; cessive silting with 
in places; a blanket erosion; some areas intake rate; some channels are subject to ex- age. 
of compact soil are poor as a site for areas sloping_ cessive silting. 
material required. a spillway. 

Moderate seepage; Fair to good stability; High water-holding Moderate permeability; occa- Fertile; subject to 
will generally seal poor foundation for capacity; moderate sional flooding in some areas. occasional flooding. 
as the result of fill in some places. intake rate; occa-
silting. sional flooding. 

A large amount of Fair to good stability; Moderately high Moderate permeability; occa- Erodible; fertile; subject 
seepage; will gen- poor foundation water-holding ca- sional flooding in some areas. to occasional flood-
erally seal as the for fill in some pacity; high intake ing. 
result of silting. places. rate; occasional 

flooding. 
Excessive seepage; Fair to poor stability; High water table ______ High water table; occasional High water table; oc-

retains water at the poor foundation flooding; highly erodible casional flooding or 
level of the water for fill; suitable for sands. - ponding in some 
table. dug ponds; high 

water table. 
areas. 

Excessive seepage; Poor stability; needs Very sandy; very low Highly erodible sands that have Highly erodible, un-
probably will not protection from capacity to hold poor stability. stable sands. 
hold water. erosion; poor as a water and plant 

site for a spillway. nutrients. 
Moderate seepage ______ Good stability; some Steep slopes __________ Moderately rapid permeability; Erodible; steep slopes. 

areas poor as a site steep slopes; highly erodible 
for a spillway. outlets. 

Moderate seepage; Moderate shrink-swell High water-holding Moderate permeability _________ Slightly erodible. 
will generally seal potential; fair capacity; moderate 
as the result of stability. intake rate. 
silting. 
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Field terraces and diversion terraces constructed from 
coarse-textured soil material are difficult to maintain. 
Where coarse-textured material is used for constructing 
them, both the ridges and channels are highly susceptible 
to erosion by wind and water. Also, as shown in table 6, 
some soils are too steep or too shallow over caliche or 
bedrock to be suitable for terraces. 

Some of the soils of the county are not well suited to 
waterways, because they are highly erodible or are hard 
to stabilize. Windblown material that accumulates in 
waterways in areas of highly erodible soils make mainte
nance difficult. If the windblown material covers the 
permanent vegetation in the waterways, the water
carrying capaCIty is reduced. 

In table 6 the soils are not rated according to their 
suitability as a source of sand and gravel, for suitability 
for septic tank filter fields, or for susceptibility to frost 
action and suitability for winter grading. These factors 
are discussed briefly in the followmg paragraphs. 

In Gray County stratified sand and gravel lie beneath 
areas mapped as Hilly gravelly land, and in most places 
they overlie the material in the red beds. In most of 
these areas, the amount of gravel is limited, but a fair 
amount of sand is available. The material underlying 
the Potter soils, and areas where limestone crops out, are 
possible sources of hard caliche. Soft caliche, not con
sidered a good material for construction, underlies the 
Mansker soils and areas mapped as Rough broken land. 
Thin layers of soft caliche also occur at a depth of 3 to 
8 feet under most of the other soils of the HIgh Plains. 

Some kind of system for disposing of sewage is needed 
for homes in rural areas and in the small communities 
that lack a sewage system. The sandy, moderately sandy, 
and calcareous soils that are moderately to rapidly per
meable are well suited to filter fields for sewage disposal. 
Filter fields do not function properly, however, in soils 
such as the Pullman, Olton, and Roscoe that have slow or 
moderately slow permeability in the subsoiL At present, 
many residents of rural areas depend for their sewage 
disposal upon wells about 3 feet in diameter and 40 to 50 
feet deep. As a result, much of the waste from sewage is 
plaeed m the calcareous loamy substratum underlying 
most of Gray County. In the Rolling Plains area, the 
calcareous substratum is nearer the surface. 

In this county, grading can usually be done in winter. 
Damage as the result of frost action is not considered 
serious, because the soils generally have a low content of 
moisture during the winter. Also, the temperatures are 
generally below freezing for only short periods. 

Formation, Classification, and 
Morphology of Soils 

This section consists of three main parts. Discussed 
in the first part, in terms of their effects on the formation 
of soils in Gray County, are the faetors of soil formation 
and the processes of horizon differentiation. In the 
second part, the two systems currently used in classifying 
soils are described and the soils are placed in these sys
tems. In the third part, the morphology of the soils is 
discussed and a detailed description of each soil series is 
gIven. 

Formation of Soils 
The five major factors of soil formation are climate 

living organisms (especially vegetation), parent mate 
rial, topography, and time. Soil is produced whe~ theSt 
five factors interact. The kind of soil that forms III onl 
area differs from the kind of soil in another area if ther) 
has been a difference between the two areas in climate, 
vegetation, or any other factor. 

CLIMATE 

The climate of Gray County is warm, semiarid, and 
presumably similar to the climate that existed when the 
soils were formed. Because rainfall is low, the develop
ment of the soils has been retarded .. Major differences ill 
the soils are not the result of the macroclimate, for th'l. 
climate is uniform throughout the county. Local differ4 
ences in the soils can be partly attributed to climate in 
areas where its effect has been modified by runoff and 
relief. 

LIVING ORGANISMS 

Plants, animals, insects, bacteria, and fungi are import 
tant in the formation of soils, for their activity has 
caused changes as the soils have developed. Among these 
changes are gains in organic matter and nitrogen, gains 
or losses in plant nutrients, and changes in the structul'e~ 
and porosity of the soils. 

In this county vegetation, especially grasses, has had a 
dominant effect on the formation of soils. Because the 
vegetation was grassy, soils were produced that are high 
or medium in content of organic matter and relatively 
dark colored in the surface layer. Exceptions are the 
Tivoli soils and similar soils that are relatively low in 
content of organic matter because they formed in sandy 
parent material. 

PARENT MATERIAL 

Parent material is the unconsolidated mass from which 
soil for~.s. It deterID:ines the chemical and mineralogical 
compOSItIOn of the SOIL The parent material of the soils 
of Gray County is of mixed origin and consists largely, 
of calcareous or alkaline, unconsolidated loamy and sandy; 
earths. The Olton, Pullman, Portales, and similar soils 
that formed in loamy parent material generally have a 
grell:ter degree ?f. devel?pment than the Likes, Tivoli, 
Sprmger, and SImIlar SOlIs that formed in sandy parent 
material. .The Olton ~oils, for example, have accumu
lated clay m the subSOIl, but the sandy Tivoli soils have 
the same texture throughout. 
Th~ parent material of most of the soils in the county' 

contams a small to a large amount of lime. The finer 
sized particles in the parent material also contain a larger 
amount of weatherable minerals than the coarse-textured 
pa~icles, and these miner~ls are m~de available to plants 
dur~g the pr?cess of SOlI formatIOn. The size of the 
partIcles also mfluences the rate at which water enters 
and percolates through the soil and the amount of mois
ture hel~ by the soil material. ~ ater enters and perco
la!es rapI~ly through sand, but httle of it is held by the 
soIl materIal. In contrast, water enters and percolates 
slowly through clays, which hold much of it. More 
d.etai~ed i~formation about the o~igin of the parent mate
rIals m thIS county can be found III the section "Geology." 
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RELIEF 

Relief affects the formation of soils through its local 
influence on drainage and runoff, rate of erosion, plant 
cover, and exposure to sun and wind. Drainage and run
off largely determine the amount of moisture in the soil, 
and moisture, in turn, affects the degree of development 
in the soil profile. Moisture also has much to do in deter
mining the kinds and amounts of plant and animal life 
on and in the soil. Mansker clay loam and other soils 
on the steeper slopes absorb less moisture and normally 
have less well-developed profiles than Miles fine sandy 
loam and other soils in nearly level and gently sloping 
areas. Soils, such as the Bippus, that occur on foot 
slopes or in concave areas receive additional water and 
sediments from other soils and have developed thick, 
dark-colored A horizons. 

TIME 

Time, generally a long time, is required for the forma
tion of soils that have distinct horizons. Differences in 
the length of time that the parent material has been in 
place are commonly reflected in the degree of develop
ment of the soil_profile. 

The soils in Gray County range from young to old. 
The young soils have very little profile development, and 
the older soils have well-developed horizons. For exam
ple, the Mobeetie soils are young and have a weakly 
developed profile. Except for the darkening of their 
surface layer, the Mobeetie soils have retained most of 
the characteristics of their calcareous fine sandy loam 
parent material. The Olton soils are older than the 
Mobeetie soils and formed in a more clayey parent 
material, but the blocky clay loam subsoil of the Mobeetie 
soils resembles the parent material very little. 

Processes of Horizon Differentiation 
Several processes were involved in the formation of 

horizons in the soils of this county. These processes are 
(1) the accumulation of organic matter, ~2) t~e leaching 
of calcium carbonates and bases, (3) the hberatIOn, reduc
tion and transfer of iron, and (4) the formation and 
tran~location of silicate clay minerals. In most soils, 
more than one of these processes have been active in the 
development of horizons. 

The accumulation of organic matter in the uJ?per part 
of the profile has been important in the forma~IOn of an 
Al horizon. For example, the Sweetwat~r s<?Ils .have a 
hi~h content of organic matter, but the Tlvoh SOlIs con
tam only a small amount. 

Carbonates and bases have been leached from nearly 
all of the soils of this county. Tl?-is leachi~g h~s c~::m
tributed to the development of hOrIzons. SoIl SCIentists 
generally agree that the removal of carbonates from the 
upper horizons of a soil generally precedes the transloca
tion of silicate clay minerals. Carbonates have been 
leached from most of the soils in the county to depths of 
16 to 60 inches. The Bippus soils, for example, have 
been leached to a depth of 16 inches and have only a 
weak textural horizon below that depth. On the other 
hand the Springer soils have been leached to a depth of 
60 in'ches and have a thick textural horizon that begins 
at a dept.h of about 16 inches. Also, leaching contributed 
to the development of weak textural horizons in the 
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Mobeetie soils and to the strong textural horizons in the 
Pullman soils. 

'The reduction and transfer of iron, a process called 
gleying, is evident in the poorly drained Sweetwater soils 
of this county. The gray color in the subsoil horizons 
indicates the reduction and loss of iron. Some horizons 
contain mottles, which indicate segregation of iron. 

In the translocation of clay minerals, which probably 
followed the leaching of free carbonates and soluble salts, 
the eluviated A horIzons have a granular structure and 
are lower in content of clay than the B2t horizons. The 
accumulated clay in the B2t horizon is in pores and 
forms films on the surfaces of peds. In the soils of this 
county, leaching of bases and the translocation of sili
cate clays are among the more important processes in 
horizon differentiation. The Olton soils are an example 
of soils that have translocated silicate clays accumulated 
in the B2t horizon in the form of clay films. 

Classification and Morphology of Soils 
Soils are placed in narrow classes so that knowledge 

about their behavior within farms, ranches, or counties 
can be organized and applied more readily. They are 
placed in broad classes so that they can be studied and 
compared in large areas, such as continents. 

Two systems of classifying soils are now in general 
use in the United States. One of these is the 1938 sys
tem (2,9), with later revisions. The other, a new system 
(7,11), was placed in general use by the Soil Conserva
tion Service in 1965. In this report" the newer system is 
used almost exc.lusively, but the placement of soils in the 
older system is also given (see table 7). 

Under the new system, all soils are placed in six cate
gories. They are, beginning with the most inclusive, the 
order, the suborder, the great group, the subgroup, the 
family, and the series. . In this system the criteria used 
as bases for classification are observable or measurable 
properties. The properties are chosen, however, so that 
soils of similar mode of origin are grouped together. 

The 1938 system, with later revisions, also consists of 
six categories. In· the highest of these, the soils of the 
whole country have been placed in three classes of order. 
The next two categories, the suborder and the family, 
have never been ful1y dev.eloped. As a consequence: they 
have not been used much m the past. More attention has 
been centered on the lower categories, the great soil 
group, the soil series, and the soil type. A further sub
division of the soil type, called a soil phase, is defined 
along with soil type and soil series, in the section "How 
This Survey Was M~de" .in the front of this .report. 
. In ta~le 7, each SOlI serIes of Gray County IS placed in 
ItS famIly, subgroup, and order of the new classification 
system, and in its great soil group of the older system. 
Following the table, the morphology of the soils of each 
series is discussed and a description of a soil profile typi
cal of the series is given. The soil series are discussed 
in alphabetic order. 

BERTHOUD SERIES 

In the Berthoud series are deep, loamy, dark grayish
brown to light brownish-gray soils of the uplands: These 
soils are well drained and moderately permeable. They 
developed in calcareous, medium-textured alluvium 
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TABLE 7 .-Soil sen:es classified according to the present system 1 of clas8ification and the 1938 8ystem with it8later revisions ~ 

\ 
New 'classification 

----~-~' .. ----;--1---
II ' I 

~eries 
Old classification 

Family Subgroup Order Great soil group 
-_._---_1_------______ 1 ____ ------1-----1------
Berthoud_ _ _ _ _ _ _ _ _ Fine loamy, mixed, thermic ______________ J Mollic Camborthids _ _ _ _ _ _ _ _ _ Aridisols _ _ __ _ Regosol. 
Bippus_ __ _ _ _ _ _ _ _ _ Fine loamy, mixed, thermic__ _ _ _ _ _ _ _ _ _ _ _ _ _ Cumulic Haplustolls _ _ _ _ _ _ _ _ _ Mollisols _ _ _ _ _ Chestnut. ,', " 
Brownfield _ _ _ _ _ _ _ Fine loamy, siliceous, thermic _ _ _ _ _ _ _ _ _ _ _ _ _ Arenic Haplustalfs_ _ _ _ _ _ _ _ _ _ _ Alfisols ___ '_ _ _ _ Reddish Brown. 
Guadalupe_ _ _ _ _ _ _ Coarse loamy, siliceous, nonacid thermic_ _ _ _ Cumulic Haplorthents _ _ _ _ __ _ Entisols~_=:- _ _ _ Alluvial. ,,' 
Likes _ _ _ _ _ _ _ _ _ _ _ _ Siliceous, nonacid, thermic___ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic N ormipsamments_': ~ '- _ _ Entisols _, __ :. __ Regosol. 
Lincoln _ _ _ _ _ _ _ _ _ _ Siliceous, nonaci d, thermic_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic N ormipsamments_ _ _ _ _ _ Entisols ___ ~ _ _ Alluvial. 
ManskeL _ _ _ _ _ _ _ _ Fine loamy, mb! ed, thermic_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic Calciustolls _ _ _ _ _ _ _ _ _ _ _ Mollisols _ _ _ _ _ Calcisol. 
Miles _ _ _ _ _ _ _ _ _ _ _ _ Fine loamy, mh ed, thermic___ _ _ _ _ _ _ _ _ _ _ _ _ Mollic Haplustalfs__ _ _ _ _ _ _ _ _ _ Alfisols_ _ _ _ _ _ _ Reddish Chestnut. 
l\Iobeetie_ _ _ _ _ _ _ _ _ Coarse loamy, mixed, thermic_ _ _ _ _ _ _ _ _ _ _ _ _ Mollic Camborthids _ _ _ _ _ _ _ _ _ Aridisols _ _ _ _ _ Regosol. 
Olton_ _ _ _ _ _ _ _ _ _ _ _ Fine, mixed, thermic__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic Argiustolls_ _ _ _ _ _ _ _ _ _ _ _ Mollisols _ _ _ _ _ Reddish Chestnut. 
Portales__ _ _ _ _ _ _ _ _ Fine loamy, mixed, thermic__ _ _ _ _ _ _ _ _ _ _ _ _ _ Haplic Calciustolls_ __ _ _ _ _ _ _ _ _ Mollisols _ _ _ _ _ Calcisol. 
Potter _ _ _ _ _ _ _ _ _ _ _ Loamy, carbonatic_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic Haplorthents____ _ _ _ _ _ _ Entisols_ _ _ _ _ _ lithosol. 
Pullman_ _ _ _ _ _ _ _ _ _ Fine, mixed, thermic__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic Argiustolls_ _ _ _ _ _ _ _ _ _ _ _ Mollisols _ _ _ _ _ Chestnut. 
Quinlan __________ Fine silty, mixed, thermic, thin ____________ Typic Ustochrepts ___________ Inceptisols ____ Regosol. 
RandalL _ _ _ _ _ _ _ _ _ Thermic___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic Mazaquerts_ _ _ _ _ _ _ _ _ _ _ Vertisols ~ _ _ _ _ Grumusol. 
Roscoe ___________ Thermic ________________________________ Typic Grumaquerts __________ - Vertisols _____ Grumusol. 
Springer _ _ _ _ _ _ _ _ _ _ Coarse loamy, siliceous, thermic_ _ _ _ _ _ _ _ _ _ _ Typic Haplustalfs _ _ _ _ _ _ _ _ _ _ _ Alfisols__ _ _ _ _ _ Reddish Brown. 
Spur __ _ _ _ _ _ _ _ _ _ _ _ Fine loamy, mixed, thermic__ _ _ _ _ _ _ _ _ _ _ _ _ _ Cumulic Haplustolls _ _ _ _ _ _ _ _ _ Mollisols _ _ _ _ _ Alluvial. 
Sweetwatec _ _ _ _ _ _ Sandy, siliceous, thermic _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic Haplaquolls_ _ _ _ _ _ _ _ _ _ _ Mollisols _ _ _ _ _ Humic Gley. 
TivolL _ _ _ _ _ _ _ _ _ _ _ Siliceous, nonacid, thermic_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic N ormipsamments_ _ _ _ _ _ Entisols _ _ _ _ _ _ Regosol. 
Woodward _ _ _ _ _ _ _ Fine silty, mixed. thermic_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic Haplustolls _ _ _ _ _ _ _ _ _ _ _ Mollisols _ _ _ _ _ Regosol. 
Zita___ _ _ _ _ _ _ _ _ _ _ _ Fine loamy, mixed, thermic__ _ _ _ _ _ _ _ _ _ _ _ _ _ Typic Haplustolls___ _ _ _ _ _ _ _ _ _ Mollisols___ _ _ _ Chestnut. 

1 Placement of some soil series in the present system of classification, particularly in families, may change as more precise information 
becomes available. 

washed down from the slopes above. The Berthoud soils 
occur along the dissected margin of the High Plains. 
Their slopes are between 5 and 12 percent. 

The Berthoud soils are calcareous and have a thinner, 
lighter colored surface layer than the Bippus soils. They 
are slightly more clayey than the Mobeetie soils and are 
also more clayey than the Likes soils. The Berthoud soils 
are more sandy and have less calcium carbonate in their 
subsoil than the ~fansker soils. 

The following describes a typical profile of Berthoud 
loam 0.2 of a mile east and 500 feet south of the north
west corner of section 54, Block A6, H. & G. ~. RR. 
survey: 

AI-O to 8 inches, grayish-brown (lOYR 5/2) loam, dark 
grayish brown (lOYR 4/2) when moist; moderate, 
fine and very fine, granular structure; hard when 
dry, friable when moist; few worm casts; few fine 
pores; few fine and very fine fragments of hard 
caliche; calcareous and moderately alkaline; clear 
boundary. 

B2-8 to 20 inches, pale-brown (lOYR 6/3) loam, brown 
(lOYR 5/3) when moist; weak, coarse, prismatiC and 
weak, fine, subangular blocky structure; hard when 
dry, friable when moist; few worm casts; few fine 
pores; few fine and very fine fragments of hard 
caliche; few threads and films of calcium carbonate 
on the surfaces of the peds; calcareous and moder
ately alkaline; gradual boundary. 

Cca-20 to 35 inches, pale-brown (lOYR 6/3) loam, yellowish 
brown (lOYR 5/4) when moist; weak, coarse, pris
matic and weak, fine, subangular blocky structure; 
slightl~· hard when dry, friable when moist; few 
worm casts; few fine pores; a few threads and films, 
a few very fine, soft masses and concretions, and a 
few hard fragments of calcium carbonate that make 
up about 2 to 4 percent, by volume, of the soil mass; 
calcareous and moderately alkaline; diffuse boundary. 

0-35 to 50 inches, very pale brown (lOYR 7/4) loam, yel
lowish brown (lOYR 5/4) when moist; weak, sub
angular blocky structure; slightly hard when dry, 

friable when moist; a few medium to very fine con
cretions of calcium carbonate and a few hard frag
ments of caliche; calcareous and moderately alkaline. . 

The A1 horizon ranges from 5 to 12 inches in thick
ness and from dark grayish brown to light brownish gray' 
in color. The texture of all the horizons is mostly loam, 
but it is fine sandy loam in a few places. The Cca hori
zon is lacking in a few places. The content of visible 
calcium carbonate in the Cca horizon is generally about 
3 percent, by volume, but it ranges from 1 to 5 percent.' 

BIPPUS SERIES 

The Bippus series is made up of deep, brown to very 
dark grayish-brown clay loams and fine sandy loams that 
are on uplands. These soils are well drained and mod
erately permeable. They developed in calcareous, loamy, 
al~uvium that washed down from the slopes above. TheSe 
so~ls are on foot slopes along the dissected margin of the 
HIgh Plains. They have slopes of 1 to 3 percent. " 

The Bippus soils have a thicker, darker colored sul-face 
layer and a more clayey subsoil than the Mobeetie and 
Berthoud soils. They are less reddish than the Miles 
and Olton soils, and they lack a distinct textural B 
horizon. 

The following describes a typical profile of Bippus 
clay loam 0.6 of a mile south and 50 feet west of the 
northeast corner of section 52, Block A6, H. & G. N. RR. 
survey: 

All-O to 8 inches, very dark grayish-brown (lOYR 3/2) clay 
loam, very dar~ bro~n (lOYR 2/2) when moist; 
weak, coarse, prIsmatic and moderate, fine and very 
fine, s~bangular bloc~y structure; very hard when 
dry, frIable when mOIst; common fine and very fine 
pores; common worm casts; non calcareous and 
neutral; gradual boundary. 
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A12-8 to 16 inches,. dark grayish-brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/2) - when moist; 
weak, coarse, prismatic and moderate, medium and 
fine, subangular blocky structure; very hard when 
dry, friable when moist; common fine and very fine 
pores; common worm casts; noncalcareous and 
mildly alkaline; gradual boundary. 

B2-16 to 32 inches, grayish-brown (10YR 5/2) clay loam. 
brown (10YR 4/3) when moist; weak, coarse, pris
matic and weak, fine, subangular blocky structure: 
very hard when dry, friable when moist; many 
medium to very fine pores; common worm casts; few 
fine and very fine concretions of calcium carbonate 
and threads and films of calcium carbonate on the 
surfaces of the peds; calcareous and moderately 
alkaline; gradual boundary. 

01ca-32 to 52 inches, very pale brown (10YR 7/3) clay 
loam, light yellowish brown (10YR 6/4) when moist; 
very hard when dry, friable when moist; a few soft 
masses and concretions of calcium carbonate and a 
few threads and films of calcium carbonate; cal
careous; gradual boundary. 

02-52 to 62 inches +, very pale brown (10YR 7/3) clay 
loam, light yellowish brown (10YR 6/4) when moist; 
hard when dry, friable when moist; few fine and 
very fine concretions of calcium carbonate; calcareous. 

The combined A horizons range from 10 to 24 inches 
in thickness, and they are calcareous in a few places. The 
texture of the B2 horizon ranges from clay loam to sandy 
clay 10am,6 and the color of that horizon ranges from 
grayish brown to pink. Depth to the C1ca horizon ranges 
from 20 to 50 inches. In places the content of visible 
calcium carbonate is as high as 5 percent, by volume. In 
a few places the surface layer of a buried soil that has 
blocky structure occurs below a depth of 15 inches. 

BROWNFIELD SERIES 

The soils of the Brownfield series are deep, well
drained, light-brown fine sands of the uplands. These 
soils have a subsoil of sandy clay loam and are mod
erately permeable. They developed in moderately sandy 
outwash. The Brownfield soils occur only in eroded areas 
with tracts of Miles loamy fine sand. Their slopes are 
between 3 and 5 percent. 

The Brownfield soils have a surface layer that is more 
sandy than that of the Miles soils. Their subsoil is more 
clayey than that of the Springer, Likes, and Tivoli soils. 

The following describes a typical profile of Brownfield 
fine sand 0.25 of a mile west and 150 feet south of the 
northeast corner of section 92, Block 23, H. & G. N. RR. 
survey: 

Ap--O to 18 inches, light-brown (7.5YR 6/4) fine sand, brown 
(7.5YR 5/4) when moist; structureless; loose both 
when dry and when moist; medium acid; abrupt 
boundary. 

B2t-18 to 38 inches, reddish-brown (5YR 4/4) sandy clay 
loam, dark reddish brown (5YR 3/4) when moist; 
moderate, very coarse, prismatic and weak, fine, sub
angular blocky structure; very hard when dry, 
friable when moist; few worm casts; few fine pores; 
slightly acid; diffuse boundary. 

0-38 to 60 inches, reddish-brown (5YR 5/4) fine sandy loam, 
reddish brown (5YR 4/4) when moist; weak, very 
coarse, prismatic structure; hard when dry, very 
friable when moist; about neutral. 

The Ap horizon ranges from 4 to 24 inches in thickness. 
In some areas that have been deep plowed, this horizon 

6 Where the texture is sandy clay loam, the B2 horizon is 
coarser textured than normal for the Bippus series. Soils that 
contain such a B2 horizon may be found to be outside the range 
of the Bippus series when further studies are made. 

is a mixture of fine sand and sandy clay loam. The 
thickness of theB2t horizon ranges from 12 to 30 inches, 
but it is generally about 20 inches. In some areas the 
profile contains a B3 horizon of light sandy clay loam. 
The color of the C horizon ranges from reddish brown 
to yellowish red. The texture of the C horizon ranges 
from light sandy clay loam to fine sandy loam or loamy 
fine sand. 

GUADALUPE SERIES 

In the Guadalupe series are well-drained, dark grayish
brown to brown fine sandy loams of the bottom lands. 
These soils are moderately permeable. They developed 
in calcareous, loamy and moderately sandy alluvium. A 
water table is at a depth of 40 to 60 inches in a few 
places. 

The Guadalupe soils have a more sandy AC horizon 
than the Spur soils. They are darker colored and more 
clayey than the Lincoln soils. The Guadalupe soils are 
better drained than the Sweetwater soils. 

The following describes a typical profile of Guadalupe 
fine sandy loam 0.2 of a mile north and 0.3 of a mile east 
of the southwest corner of section 4, Block 2, H. & G. N. 
RR. survey: 

Ap-O to 6 inches, grayish-brown (10YR 5/2) fine sandy 
loam, dark grayish brown (10YR 4/2) when moist; 
weak granular structure; slightly hard when dry, 
very friable when moist; calcareous and moderately 
alkaline; abrupt boundary. 

A12-6 to 16 inches, grayish-brown (10YR 5/2) fine sandy 
loam, dark grayish brown (10YR 4/2) when moist; 
weak, fine and very fine, subangular blocky struc
ture; hard when dry, very friable when moist; com
mon fine and very fine pores; common worm casts; 
few fine and very fine fragments of caliche; cal
careous and moderately alkaline; clear boundary. 

A0-16 to 36 inches, pale-brown (10YR 6/3) fine sandy loam, 
brown (10YR 5/3) when moist; weak, coarse, pris
matic and weak, fine, subangular blocky structure; 
very hard when dry, friable when moist; common, 
fine and very fine pores; common worm casts; few 
fine and very fine fragments of caliche; a few 
threads and films of calcium carbonate on the sur
faces of the peds; calcareous and moderately alka
line; clear boundary. 

0-36 to GO inches, very pale brown (10YR 7/4) fine sandy 
loam, light yellowish brown (10YR 6/4) when moist; 
hard when dry, very friable when moist; few fine, 
soft masses of calcium carbonate; calcareous and 
moderately alkaline. 

The combined A horizons range from 6 to 22 inches in 
thickness, but they are generally about 16 inches thick. 
In places the AC horizon contains thin layers of clay 
loam, loam, loamy sand, or sandy clay loam. The color 
of the AC horizon ranges from light brownish gray to 
pale brown, brown, or grayish brown, and the thickness 
of that horizon ranges from 8 to 30 inches. 

LIKES SERIES 

In the Likes series are deep, well-drained, grayish
brown to yellowish-brown loamy fine sands and sandy 
loams of. t.he uplands. These soils. have moderately rapid 
permeabIlIty. They are extenSIve and developed in 
sandy, calcareous outwash and eolian material associated 
with the Ogallala formation. The areas are in the val
leys of streams leading from the margin of the High 
Plains. 

The Likes soils are more sandy than the Berthoud and 
Mobeetie soils. They are more loamy than the Tivoli 
soils. The Likes soils are less reddish than the Springer 
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soils, and they lack the distinct textural B horizon that 
is typical of those soils. 

The following describes a typical profile of Likes 
loamy fine sand 0.75 of a mile west and 0.2 of a mile 
south of the northeast corner of section 1, J. C. Eustis 
survey: 

AI-O to 10 inches, grayish-brown (lOYR 5/2) loamy fine 
sand, dark brown (lOYR 3/3) when moist; weak 
granular structure; soft when dry, very friable when 
moist; many fine and very fine pores; few worm 
casts; few very fine concretions of calcium carbon
ate; calcareous and moderately alkaline; gradual 
boundary. 

B2-10 to 30 inches, brown (lOYR 5/3) loamy fine sand, 
brown (lOYR 4/3) when moist; weak, fine, sub
angular blocky structure; soft when dry, very friable 
when moist; common fine and very fine pores; few 
quartz pebbles; few fine and very fine concretions of 
calcium carbonate; calcareous; diffuse boundary. 

0-30 to 60 inches, very pale brown (lOYR 7/3) fine sand, 
light yellowish brown (lOYR 6/4) when moist; struc
tureless; soft when dry, loose when moist; few 
quartz pebbles with a thin coating of calcium car
bonate on the lower side; few lumps of weakly 
cemented, caleareous sandstone; few medium to very 
fine concretions of calcium carbonate; calcareous. 

The Al horizon ranges from 8 to 18 inches in thickness 
and from fine sand to sandy loam in texture. In a few 
places the color of the Al horizon is dark grayish brown.7 

The B2 horizon ranges from 12 to 36 inches in thickness 
and from very pale brown to strong brown in color. 
Thin layers of weakly cemented sandstone occur in a few 
places. 

LINCOLN SERIES 

The soils in the Lincoln series are moderately well 
drained, pale-brown to grayish-brown fine sands and fine 
sandy loams of the bottom lands. These soils have mod
erately rapid permeability. They formed in calcareous 
sandy alluvium. 

The Lincoln soils are more sandy and are lighter col
ored than the Spur and Guadalupe soils. They have a 
more sandy, lighter colored A horizon than the Sweet
water soils. 

The following describes a typical profile of Lincoln 
loamy fine sand 0.5 of a mile north of the southwest cor
ner of section 2, Block 1, Alexander, Crain~ Harris, and 
Brooks survey: . 

A-O to 11 inches, pale-brown (lOYR 6/3) loamy fine sand, 
yellowish brown (lOYR 5/4) when moist; weak 
granular structure; slightly hard when dry, very 
friable when moist; few, fine, hard fragments of 
calcium carbonate; calcareous and moderately alka
line; gradual boundary. 

C-11 to 60 inches, very pale brown (lOYR 7/4) loamy sand, 
light yellowish brown (lOYR 6/4) when moist; loose 
when dry and moist; calcareous. 

The A horizon ranges from 8 to 18 inches in thickness. 
The C horizon ranges from sand to loamy fine sand in 
texture, and it contains thin layers of loamy alluvium, 
coarse sand, and gra yel. 

MANSKER SERIES 

In the Mansker series are well-drained, moderately per
meable, brown to dark grayish-brown fine sandy loams 
and clay loams that have a weakly developed profile over 

7 In Gray Gounty some areas are mapped as Likes loamy fine 
sand that have a darker colored Al horizon than is allowable for 
the range of characteristics defined for the Likes series. 

j 

loamy material. These soils developed in calcareou~ 
loamy loess and alluvium on uplands throughout most 
of the county. They have slopes of 1 to 8 percent. 

The Mansker soils have a thinner profile than the Por
tales soils. They have a more clayey B2 horizon and a 
more conspicuous Cca horizon than the Berthoud and 
Mobeetie soils. The Mansker soils are similar to the 
Potter soils, but they have a thicker solum than those 
soils. 

The following describes a typical profile of Mansker 
clay loam 0.5 of a mile west and 0.1 of a mile north of the 
southeast corner of section 62, Block A6, H. & G. N. RR. 
survey: 

AI-0 to 8 inches, dark grayish-brown (10YR 4/2) clay loam,.' 
very dark grayish brown (lOYR 3/2) when moist; 
moderate granular structure; hard when dry, friable 
when moist; common medium to very fine pores;J 
common worm casts; few very fine concretions of 
calcium carbonate; calcareous and moderately alka
line; gradual boundary. 

B2-8 to 16 inches, light brownish-gray (10YR 6/2) clay 
loam, dark grayish brown (lOYR 4/2) when moist;.i 
moderate granular structure; hard when dry, friable 
when moist; common medium to very fine pores;' 
common worm casts; few threads and films of cal
cium carbonate on the surfaces of the peds; common 
medium to very fine concretions of calcium car
bonate; calcareous and moderately alkaline; clear 
boundary. 

01ca-16 to 28 inches, very pale brown (lOYR 7/3) clay loam, 
pale brown (lOYR 6/3) when moist; weak, fine and 
very fine, subangular blocky structure; hard when 
dry, friable when moist; common medium to very 
fine pores; common worm casts; coarse to very fine 
concretions and soft masses of calcium carbonate: 
make up about 35 percent, by volume, of the soil 
mass; threads and films of calcium carbonate on the 
surfaces of the peds; calcareous and moderately 
alkaline; gradual boundary. 

02-28 to 52 inches +, pink (7.5YR 8/4) clay loam, light 
brown (7.5YR 6/4) when moist; hard when dry, 
friable when moist; coarse to very fine concretions 
and soft masses of calcium carbonate make up about 
10 percent, by volume, of the soil mass; calcareous. 

The Al horizon ranges from 5 to 12 inches in thickness. 
Depth to the C1ca horizon ranges from 12 to 22 inches. 
The content of visible calcium carbonate in the C1ca hori
zon ranges from 5 to 75 percent, by' volume. The texture 
?f the B2 and C1 horizons is loam or sandy clay loam 
m a few places. 

MILES SERIES 

The soils of the Miles series are deep, well-drained, 
brown .fine sandy loams and loamy fine sands of the up
lands m. the central and eastern parts of the eounty. 
~hese SOlIs are moderately permeable. They developed 
m moderately sandy ~mtwash. The slopes are between 0 
and 5 pe:cent. In thIS ~ounty the Miles soils are slightly 
less reddls? than the MIles soils in areas to the south and 
~ast o.f thIS county on the Rolling Plains. Gray County 
IS. beheved . to h~ near the northern limit where Miles 
SOlIs occur III thIS part of Texas. 

The Miles soils ~ave a more loamy surface layer than 
the Bro~nfield s.ol1s and more clayey B horizons than 
the Sprmger SOlIs. They. are noncalcareous and are 
m<:>re cla:r.ey and more reddIsh than the Likes soils The 
MIles SOlIs are more sandy throughout and h . 
friable B horizons than the Olton soils Theaveh more 
h · . . y ave a 

t mner, more .reddlsh surfac~ layer and a more dist· t 
textural B hOTIzon than the BIPPUS soils. me. 
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The following describes a typical profile of Miles fine 
sandy loam 0.3 of a mile south and 0.3 of a mile west of 
the northeast corner of section 11, Block 25, H. & G. N. 
RR. survey: 

A1-O to 5 inches, brown (7.5YR 4/3) fine sandy loam, dark 
brown (7.5YR 3/3) when moist; moderate, very fine, 
granular and subangular blocky structure; slightly 
hard when dry, very friable when moist· many 
medium to very fine pores; many worm casts; nOll
calcl;lreous and medium acid; clear boundary. 

Bl-5 to 11 Inches, brown (7.5YR 4/3) light sandy clay loam, 
dark brown (7.5YR 3/3) when moist· moderate 
very coarse, prismatic and weak, fine,' subangulal: 
blocky structure; very hard when dry friable when 
moist; common medium to very fine' pores; many 
worm casts; noncalcareous and slightly acid to 
neutral; gradual boundary. 

B2t-11 to 30 inches, reddish-brown (5YR 4/4) sandy clay 
loam, dark reddish brown (5YR 3/4) when moist; 
moderate, very coarse, prismatic and weak, medium 
and fine, subangular blocky structure; very hard 
when dry; friable when moist; common fine and 
very fine pores; common worm casts; a few quartz 
pebbles as much as one-fourth of an inch in diameter' 
noncalcareous and nootral; diffuse boundary. ' 

B3-30 to 50 inches, yellowish-red (5YR 5/5) sandy clay 
loam that grades to fine sandy loam, yellowish red 
(5YR 4/5) when moist; hard when dry, friable when 
moist; noncalcareous and neutral; gradual boundary. 

C-50 to 62 inches +, reddish-yellow (5YR 6/5) loamy fine 
. sand, yellowish red (5YR 5/5) when moist; slightly 

hard when dry, very friable when moist; noncalcare
ous and neutral. 

The A1 horizon ranges from 4 to 22 inches in thick
ness; the loamy fine sand type has a thicker surface layer 
than the fine sandy loam type. The color of the A hori
zon is dark grayish brown in a few nearly level places. 
The combined thickness of the B horizons ranges from 
12 to 48 inches, but it is generally about 30 inches. The 
color of the B horizon ranges from dark reddish brown 
to yellowish red. An inconspicuous Cca horizon occurs 
in a few areas. In a few places caliche of the Ogallala 
formation occurs below a depth of 24 inches. 

MOBEETIE SERIES 

The Mobeetie series is made up of well-drained, deep, 
dark grayish-brown, grayish-brown, and brown fine 
sandy loams of the uplands. These soils have moder
ately rapid permeability. They developed in calcareous, 
moderately sandy allUVIUm washed down from the slopes 
above. These soils are most extensive along the rollmg 
and dissected margin of the High Plains. Their slopes 
range from 1 to 10 percent. . 

The Mobeetie soils have a calcareous surface layer that 
is thinner than that of the Bippus soils, and they also 
have a more sandy subsoil. They are more sandy than 
the Berthoud soils and are more clayey than the' Likes 
soils. The Mobeetie soils are more sandy and have less 
calGium carbonate in their subsoil than the Mansker soils. 

The following describes a typical profile of Mobeetie 
fine sandy loam 0.65 of a mile west and 0.5 of a mile 
sOlIth of the northeast corner of section 56, Block B2, 
H. &G.N. RR. survey: .. 

A1-O to 10 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (lOYR 3/2) when 
moist; moderate, fine and very fine, granular struc
ture; hard when dry, very friable when moist; com
mon fine and very fine pores; common worm casts; 
few fine and very fine concretions of calcium car
bonate; weakly calcareous and mildly alkaline; 
gradual boundary. 

209-367-66- G 

B2-10 to 30 inches, grayish-brown (lOYR 5/2) loam, dark 
grayish brown (10YR 4/2) when moist; moderate, 
coarse, prismatic and moderate, fine, subangular 
blocky structure; hard when dry, very friable when 
moist; many medium to very fine pores; many worm 
casts; few threads and films of calcium carbonate 
on the surfaces of the peds; few quartz pebbles; few 
medium to very fine concretions of calcium carbon
ate; very strongly calcareous; diffuse boundary. 

01ca-30 to 46 inches, pale-brown (lOYR 6/3) fine sandy 
loam, yellowish brown (lOYR 5/4) when moist; 
weak, coarse, prismatic and weak, fine, subangular 
blocky structure; hard when dry, very friable when 
moist; many medium 10 very fine pores; many worm 
casts; many threads and films of calcium carbonate 
on the surfaces of the peds; few quartz pebbles; 
common, medium to very fine concretions of cal
cium carbonate; very strongly calcareous; diffuse 
boundary. 

02--46 to 72 inches, very pale brown (lOYR 7/3) fine sandy 
loam, light yellowish brown (lOYR 6/4) when moist; 
weak, fine, subangular blocky structure; hard when 
dry, very friable when moist; many medium to very 
fine pores; few worm casts; few threads and films 
of calcium carbonate on the surfaces of the peds; 
few quartz pebbles that have a thin coating of cal
cium carbonate on the lower side; common· medium 
to very fine concretions of calcium carbonate; very 
strongly calcareous. 

. The thickness of the A1 horizon ranges from 5 to 12 
mches. The upper part of this horizon is noncalcareous 
in a few places. The texture throughout the profile is 
generally fine sandy loam, but it is a light loam in some 
places. The color of the B2 horizon ranges from grayish 
br~wn or !:>rown to verJ: pale brown. The content of 
VISIble calCIUm carbonate m the C1ca horizon ranges from 
1 to 5 percent, by volume. 

OLTON SERIES 

In the Olton series are deep, well-drained brown to 
dark gra:¥ish-brown clay loams and loams of the uplands. 
These soIl~ have moderately slow'permeability. They 
~eveloped m calcareous lo~my allUVIUm and loess in roll
mg .areas at the edge and Just .below the edge of the High 
Plams. They also occur m shghtly concave and slightly 
convex areas of the High Plains. 

The Olton soils are more reddish and less clayey than 
th~ Pul~man soils, and they are more clayey than the 
~Iles s<;)11s. They are more reddish than the Bippus and 
ZIt~ SOlIs, and they have a more distinct textural B 
hOrIzon. 

The following describes a typical profile of Olton clay 
loam 0.55 of a mile south and 50 feet west of the north
east corner of section 23, Block M2, H. & G.N. RR. 
survey: 

A1-O to 6 inches, brown (7.5YR 4/2) clay loam, dark brown 
(7.5YR 3/2) when moist; moderate granular struc
ture; very hard when dry, friable when moist; few 
very fine pores; common worm casts; noncalcareous 
and neutral; clear boundary. 

Bl-6 to 11 inches, brown (7.5YR 4/3) clay loam dark 
brown (7.5YR 3/3) when moist; moderate, fin~, sub
angular l?locky structure; very hard when dry, firm 
when mOlst; common very fine pores; common worm 
casts; noncalcareous and neutral; gradual boundary. 

B2t-11 to 22 inches, brown (7.5YR 4/3) heavy clay loam, 
dark brown (7.5YR 3/3) when moist· moderate 
medium, bloc~y structure; extremely hard when dry: 
firm when mOlst; common very fine pores; few worm 
casts; clay films ?n the surfaces of the peds; non
calcareous and mildly alkaline; gradual boundary. 

B3-22 to 38 inches, brown (7.5YR 5/4) clay loam, da~k 
brown (7.5YR 3/4) when moist; moderate, coarse, 
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blocky structure; very hard when dry, firm when 
moist; few fine and very fine, soft masses of calcium 
carbonate; common fine and very fine pores; few 
worm casts; thin day films on the surfaces of the 
peds; calcareous and moderately alkaline; gradual 
boundary. 

01('a-38 to 50 inches, reddish-yellow (5YR 6/5) clay loam, 
yellowish red (5YR 5/5) when moist; very hard 
when dry, friable when moist; many coarse to very 
fine, soft masses and very fine concretions of calcium 
carbonate that make up about 40 percent, by volume, 
of the soil mass; calcareous; gradual boundary. 

02-50 to 60 inches +- yellowish-red (5YR 5/6) clay loam, 
yellowish red (5YR 4/6) when moist; very hard 
when dry, friable when moist; common, coarse, soft 
masses of calcium carbonate; calcareous. 

The A1 horizon ranges from 4 to 12 inches in thick
ness. The combined B horizons range from 20 to 50 
inches in thickness and from reddish brown to dark gray
ish brown in color. In some places the solum is thInner 
than the one described, and the B1 horizon is lacking 
in those areas. In some places the B1 and B3 horizons 
are sandy clay loam. The content of calcium carbonate 
in the Clca horizon in some areas is as much as 60 per
cent, by volume. 

PORT ALES SERIES 

The soils of the Portales series are deep, calcareous, 
bro~n to dark grayish-brown clay loams that are well 
dramed and moderately permeable. These soils devel
oped in calcareous loamy material, probably loess. They 
are on uplands of the High Plains. Their slopes are 
between 0 and 3 percent. 

The Portales soils have a profile similar to that of the 
Zita soils, but they have a lighter colored, calcareous sur
face layer. They have a thicker solum than the Mansker 
soils. The Portales soils have a less compact and less 
clayey subsoil than the Pullman soils, and they are cal
careous to the surface. 

The following describes a typical profile of Portales 
clay loam in a cultivated field 450 feet west and 50 feet 
north of the southeast corner of section 145, Block B2, 
H. & G.N. RR. survey: 

Ap--O to 4 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, fine, granular structure; slightly hard 
when dry, very friable when moist; calcareous and 
moderately alkaline; abrupt boundary. 

Al-4 to 10 inches, dark grayish-brown (10YR 4/2) clay 
loa~, very dark grayish. brown (10YR 3/2) when 
mOIst; moderate, medium and fine, subangular blocky 
structure; hard when dry, friable when moist; com
mon fine and very fine pores; few worm casts; few 
threads and films of calcium carbonate on the sur
faces of the peds; calcareous and moderately alka
line; gradual boundary. 

B2-10 to 20. inches, brown (7.5YR 5/4) clay loam, brown 
(7.5YR 4/4) when moist; moderate, fine, subangular 
bJock~' structure; very hard when dry, friable when 
moist; common medium and fine pores; few worm 
casts; few fine and very fine concretions of calcium 
carbonate; calcareous and moderately alkaline; grad
ual boundary. 

01ca-20 to 34 inches, brown (7.5YR 5/4) clay loam, brown 
(7.5YR 4/4) when moist; moderate, medium and 
fine, subangular blocky structure; very hard when 
dry, friable when moist; common medium to very 
fine pores; few ,,"orm casts; medium to very fine 
soft masses of calcium carbonate make up about 7 
percent, by volume, of the soil mass; few threads 
and films of calcium carbonate on the surfaces of 
the peds and in pores; calcareous and moderately 
alkaline; gradual boundary. 

02-34 to 60 inches, brown (7.5YR 5/4) clay loan:; bguro~ 
(7.5YR 4/4) when moist; weak, medium, ~u an 
blocky structure; very hard when drY, frIable ~h 
moist; few very fine pores; few very fine concretlO. 
of calcium carbonate and a few threads and films 
calcium carbonate o~ the surfaces of the peds 
in pores; calcareous and moderately alkaline. 

The combined A horizons range from 6 to 14 ~'J .~V"L<:>I3· 
thickness. The uppermost 6 inches of soil 
noncalcareous in a few places. The thickness of the 
horizon ranges from 10 to 24 inches. Depth to the 
horizon ranges from 18 to 30 inches. The content 
visible calcium carbonate in the C1ca horizon 
from 3 to 30 percent, by volume. The thickness of 
horizon ranges from 8 to 36 inches. 

POTTER SERIES 

In the Potter series are ,yell-drained, dark graYlsi 
brown to pale-brown fine sandy loams to gravelly cla! 
loams or gravelly loams that are very shallow ov . 
caliche. These soils formed in material that ranges frO! 
indurated caliche to a mixture of caliche and calcareo 
material. They are mainly on ridges in the uplan 
along dissected margins of the High Plains. ' 

The Potter soils have a thinner solum and are more 
gravelly than the Mansker soils. Their profile is similal 
to that of the Quinlan soils, but they developed in mat. 
rial weathered from caliche instead of in materili. 
weathered from the red beds. -. 

The following describes a typical profile of Potter 
gravelly loam 0.4 of a mile west and 50 feet north of th&~ 
southeast corner of section 62, Block A6, H. & G.N. RR. 
survey: 

A-O to 9 inches, dark grayish-brown (10YR 4/2) gravelly 
loam, very dark grayish brown (10YR 3/2) when~ 
moist; moderate, very fine, granular structure; hard' 
when dry, very friable when moist; common fine 
and very fine pores; common worm casts; map,y J 

fragments of caliche; calcareous and moderatel1y 
alkaline; diffuse boundary. 

0-9 to 15 inches +, pink (7.5YR 8/4), hard caliche about 20 
percent, by volume, of the upper part is soil material, 
but the content of soil material decreases with 
increasing depth; hard fiaggy caliche at a depth of 
15 inches. 

Depth to the C horizon ranges from 4 to 12 inches. 
The content of visible calcium carbonate in the C horizon 
is more than 30 percent, by volume. 

PULLMAN SERIES 

The soils of the Pullman series are deep, well-drained 
brown to dark grayish-brown clay loams of the uplands 
(fig. 21). These soils are slowly permeable. They 
develope4 in calcareou~ loamy mater~al, probably loess. 
These soIls are extenSIVe on the HIgh Plains. Their 
slopes are generally less than 1 percent, but they range 
from 0 to 2 percent. 

The Pullm~n soils have a less clayey surface layer and 
are less Wa,Ylsh throughout th~n the Roscoe soils. They 
have a dl~tmct te~tural B ~orlzon that is lacking in the 
R<;>scoe SOlIs .. TheIr :pr<;>file IS similar to that of the Olton 
soils, but th.elr subSOIl IS more compact and clayey. The 
Pullman soIls have a blocky, more clayey and compact 
and less limy.subsoil t~an the Zit a and Portales soils. ' 

The foll?wmg d~scnbes a typical profile of Pullma~ 
clay loam m a cultIvated field 0.45 of a mile west and 50 
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Figure 21. - Profile of Pullman clay loam. 

feet south of the northt'a~t COrIwr of section 11+, Block 
H~, H. 8:: (i .X. RR. surwy: 

. \p-O to () inl'iH.''', dark ;,;ra,,-i;.;h-hl'()\\"I1 (IOrH ~ ; :.!, clay loam, 
v"n- tlurk gl':lvi"h urowII (lIIYH 3; :.!1 when JllI>lst; 
wI,:,k geanula{' structlln': hard when dr,'" fi-i:tilh' 
whpII moi,,(: nOllcal<::ll't'lIu" aud IH'utral; abrupt 
boundary. 

H:.!lt-(i to I:.! iI;clH~", dark .l!rd.l"ish-III'C1\\·11 I 10YR ~ ! :.!) cla~', 
!lark hrown (lOylt ;Li;~' Whl'll mlli"t: moderate, finp. 
hIOt·];:,· and "lIhallg-ulal' bl()(·];:.'" "tl'ul"tUl'e: "xtremely 
hard 'when dr,l" , \"\'1'.'" firlU whell IlIlIi,.;t : fl'w I"ery fine 
pon',,; da~- fillll" on the "urial'"'' of the ped;;: non
ealcar('ou" and mildly alkalill!': l!l'adual boundary. 

H:.!:.!t~-1:.! to 30 inch";;, (lark .l!l'a~·j"h- llI"C)\m (ltIYR -4 / 2) day, 
dark brown (IOYR 3/ 3) when llItJi;:;t; moderate, 
coarse and medium, bl(\ek~' structurp: ~'xtremel~' hard 
when (1I'Y, v('ry firm when moi;;t; fl'w Y!:'ry fine 
pore": clay films on the surf:l('ps of the .peds:. non
calcan'ous and mildly to moderately alkaline; diffuse 
boun<1a l'~'. ' 

B23t-30 to ~;; inches, brown (IOYI{ 4/ 3) silty day loam, 
(lark bl'()wll (10YR 3/3) when lI1oi"t: wl'ak, ('oar"e, 
blocky structure; extreulPl.1" hard whl'lI (Ir~-, firm 
whpII moist; few very fine pores; clay films on tlip 
su rfaces of the peds; few very fine con{'\'l'ti(ln;: of 
calcium carbonate: calcareous and moderately alka
line; gradual boundary. 

B2tb--!;1 to 78 inches, brown (7.:JYR ;;/-4) clay l.oam, brown 
(7.;;Ylt 4/~) when moist; strong, medlUlU. blocky 
"tructure; very hard when dry, firm when moist; few 
very fine pores; thin, continuous clay films on the 

surfaces of the peds; few films of iron and manga
nese on the surfaces of the peds; weakly calcareous; 
gradual boundar~' . 

Cl':Jb-jS to 90 inches +, light-brown (7.5YR 6/ 4) ('Iay loam, 
brown (7.!iYR ii / -4 ) when moist; moderate, coarse 
and mediulll, ,,"II;ll1gulal' blocky structure; very hard 
wllPli dr.\', frialilp when moist; common medium to 
very fine 1'"I'PS ; many soft, coarse to ,-(,I'Y fine con
cretillil" of calcium earbonate make up about 25 
percent, b.v vlliume, of the soil mass; calcareous. 

The ~ \ horizon ranges from -+ to 8 inches in thickness, 
and its tpxture is silty day loam or lighi clay in a few 
places. This horizon is slightly acid in a few places, but 
it is ,!!l'IlPfalh neutra1. It has a hue of 7.5YH ",here 
these 'soils occ:\II' near the ('dg-c of the High Plains and in 
areas '",here the slop('s an' .~T('atl'r than 0.5 percent. In 
some p}::w's till' B~lb horizon is Hbsent. Depth to the 
H~t b horizon, where »]'(',,('111 1 ranges from :j(; to (il) inches. 
Depth to the ('cab horizon rangvs from 2± to 9(; inches, 
hut it is about 7~ inches in lllO:---t. plact'S. 

QUINLAN SEIUES 

In the (~uinla.n serip," arp ,wll-drained, rNldiRh-bro\\'n 
to yellowish-red Joams to H'I'Y finE' sandy loams that are 
slu;llO\y over red-bed mat!'rial. These . soils fOl'lllPd in 
medium-textured sedimellt s of the red beds. They occur 
along- ridges in areas underlain I)y ]'('d beds in tIle eastern 
part of the county. 

The Quinlan soils an' moJ'(' shal]()\\' and haye a kss 
well-de\'elope<1 profile than the 'Vooch,a rd soils. Their 
profile is similar t() that (If the Potter sojls. hut it is 
sha llow OWl' red-bed material rather than ea liche. 

The follO\ying desl'l'ibes a typical profile of (~uinlan 
I()Hlll 0.2 (If a mile en~t (If the nOI.'t1nY!'st cornel' of section 
2, Blo('k 2(;, H. & (is. RH. surn'y: 

.\1-- 1) to 8 ill( ~hes, YI'IIII\\'i.~Il-I'f'd (5YR 5/ 6) loam, yellowish 
red (iiYR ~ / I> 1 when moist: \\'{'ak, medium and line, 
granular "lructuI'P: banI \\'liPII dry, friable wben 
IUoi",t; fp\\' fl'a,,'IIH-'llt;;; of l'I'd-hed packsand: ('alcare
ou" :Ind 1JI;)del'f1tl'ly alkalinl'; ~radual boundar.\'. 

('-s to 24 inches, reddish-yellow (:)YR Ii, (i), tille-grained, 
\\'\:'akly ('('IIIl'lltptl red-bed sand"tolil'. Y!'Ii()\\'ish red 
(:l/ fi) WIIl'Il dr.\'. friab II' when llIoi"t; calcareous and 
moderatply alkaline. 

The ~\1 horizon nm!l'es from 3 to 1:2 inches in thickness . 
TIll' lower boundary of that horizon ran"ps from ('1(':11' to 
diffuse. The texture of the sandstone 0; paeksand from 
the reel beds is loam or wry fine sanely loam, and the 
color of that material is re(1 in some places inste:H1 of 
y!:'110wi sh red. 

RANDALL SERIES 

In the Randall sel'iys are (leep, gray to (lark-g'!';)y clays 
that are poorly dnuned. The:"e soils are yen slow'ly 
permeable. They f01'me(l in clayey sediment ~ on the 
bottoms of intern:ittellt l~kes on t'lle' High Plains. 
~he Randan ,,;oIls arE' lIghter colored and more poorly 

(ltamed than the Roscoe soils. Their profile is similar to 
that of the Pullman soik but the HalHbll soils are more 
g-rayish, are more poorly (lrained. and have a thicker. 
more clayey surface layer than those soils. 

The following c1ef'cribes a typical profile of Randall 
clay 250 feet east and 40 feet south of the northwest 
corner of section S-+. Block :\J~, H. & G.X. RE. snrypy: 

,-\,1-0 to 10 inches, gray (2.;)).' ::i / l) clay, very clark gmy 
(2.:lY 3/ 1) when moi,,(: weak, coar;:e and Illl'diulll, 
blocky "trl1etun': extremely hard when 111'.1', ,-eI'Y firm 
\\'hell mobt: few Yen' fine POI'I';; : 1\(Illcalc-a reous ami 
neutral; diffuse boundary, 
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AO-10 to 40 inches, gray (2.5Y 5/1) clay, dark gray (2.5Y 
4/1) when moist; weak, coarse, blocky structure; 
extremely hard when dry, very firm when moist; few 
,ery fine pores; noncalcareous and neutral to mildly 
alkaline; diffuse boundary. 

0-40 to 60 inches, gray (10YR 5/1) clay, dark gray (lOYR 
4/1) when moist; extremely hard when dry, very 
firm when moist; noncalcareous and moderately 
alkaline. 

The A1 horizon ranges from 10 to 18 inches in thick
ness. It has a texture of silty clay loam in a few places 
and is calcareous in a few places. The AC horizon is 
mottled in some places. Depth to the C horizon ranges 
from 36 to 48 inches. The colors of this dry soil range 
from gray to dark grayish brown. In some places buried 
strata of calcareous, brownish-colored material occur in 
the substratum. 

ROSCOE SERIES 

The soils of the Roscoe series are deep, well-drained, 
gray to very dark grayish-brown clays of the uplands. 
These soils are slowly permeable. They formed in cal
careous, clayey material, probably alluvium and loess. 
These soils are on nearly level benches around inter
mittent lakes on the High Plains. 

The Roscoe soils have a thicker, more clayey surface 
layer than the Pullman soils, but they are more grayish 
and have a weaker grade of structure than those soils. 
They are better drained than the Randall soils. 

The following describes a typical profile of Roscoe clay 
0.65 of a mile south and 50 feet west of the northeast 
corner of section 138, Block B2, H. & G.N. RR. survey: 

A-O to 15 inches, dark-gray (10YR 4/1) clay, very dark gray 
(10YR 3/1) when moist; moderate, fine and very 
fine, subangular blocky structure; very hard when 
dry, very firm when moist; few very fine pores; few 
worm casts; noncalcareous and moderately alkaline; 
gradual boundary. 

A01-15 to 32 inches, gray (10YR 5/1) clay, dark gray 
(10YR 4/1) when moist; weak, medium and fine, 
blocky and irregular blocky structure; extremel;y 
hard when dry, extremely firm when moist; few very 
fine pores; calcareous and moderately alkaline; dif
fuse boundary. 

A02-32 to 45 inches, gray (10YR 5/1) clay, dark gray 
(10YR 4/1) when moist; weak, coarse and medium, 
blocky structure; extremely hard when dry, ex
tremely firm when moist; few very fine pores; few 
,erY fine concretions of calcium carbonate; calcare
ous' and moderately alkaline; diffuse boundary. 

C-45 to 62 inches, grayish-brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) when moist; extremely 
hard when dry, very firm when moist; few very fine 
concretions and soft masses of calcium carbonate; 
calcareous and moderately alkaline. 

The A horizon ranges from 10 to 20 inches in tJ:ickness, 
and it is calcareous in a few places. The combmed AC 
horizons range from 20 to 40 inches in thickness and 
from brown to dark gray in color. The structure of the 
moist AC horizons is weak, but the structure when these 
horizons are dry appears to be moderate to strong. 
Depth to the C horizon ranges from 30 to 55 inches. 

SPRINGER SERIES 

In the Springer series are deep, well-drained, brown 
loamy fine sands of th~ .uplands. These soils ~ave mod
erately rapid permeabIlIty. They developed III weakly 
calcareous sandy outwash and eolian material and are 
extensive in the" central and eastern parts of the county. 
The slopes range from 0 to 5 percent. 

The .Springer soils have a more sandy B horizon. thaj 
the MIles and Brownfield soils. They have a thlCksJI! 
coarser textured, more reddish surface layer than t:Qj 
Mobeetie soils, and their surface layer is nonc~lcareou' 
Also, they have a more distinct textural B hOTIzon than 
the Mobeetie soils. The Springer soils have a profil~ 
similar to that of the Likes soils, but they are more red~ 
dish than the Likes soils and are noncalcareous. Also, 
they have a more distinct textural B horizon. ' 

The following describes a typical profile of Springer 
loamy fine sand 0.1 of a mi~e south and 100 feet west o~ 
the northeast corner of sectIOn 31, Block 25, H. & G. N~ 
RR. survey: 

All-O to 7 inches, brown (7.5YR 5/3) loamy fine sand, dark 
brown (7.5YR 3/3) when moist; weak granular and 
subangular blocky structure; slightly hard when dry, 
very friable when moist; few fine pores; commo~ 
worm casts; noncalcareous and slightly acid; gradual 
boundary.' 

A12-7 to 16 inches, brown (7.5YR 5/4) loamy fine sand, 
dark brown (7.5YR 4/4) when moist; weak, medium 
and fine, subangular blocky structure; soft when dry, 
very friable when moist; few fine pores; commo~ 
worm casts; few quartz pebbles; noncalcareous and 
Slightly acid; clear boundary. 

B2t-16 to 35 inches, reddish-brown (5YR 5/5) fine sandy. 
loam, reddish brown (5YR 4/5) when moist; weak, 
very coarse, prismatic and weak, medium and fine. 
subangular blocky structure; hard when dry, friable 
when moist; common medium and fine pores; com
mon worm casts; few quartz pebbles; noncalcareous 
and slightly acid; diffuse boundary. . 

B3-35 to 45 inches, reddish-yellow (5YR 6/6) fine sandy' 
loam, yellowish red (5YR 4/6) when moist; moder
ate, coarse, prismatic and weak, medium, subangullUj 
blocky structure; slightly hard when dry, very friablg 
when moist; few fine pores; few quartz pebbles", 
non calcareous and slightly acid or neutral; diffuse 
boundary. 

0-45 to 60 inches +, reddish-yellow (5YR 6/6) light fine 
sandy loam, yellowish red (5YR 5/6) when moist· 
Slightly hard when dry, very friable when moisti 
noncalcareous and neutral. ., 

The combined A horizons range from 5 to 20 inches in 
thi~kness, .and ~he combined B horizons range from 12 tQ 
48 mches m thICkness. The color throughout the profile' 
ranges from reddish brown or brown to reddish yellow. 
In some places a B1 horizon is present, and in other 
places the B3 horizon is absent. A weakly defined Ccs 
horizon occurs in a few places. 

SPUR SERIES 

The Spur series is made up of well-drained, grayish
brown or dark grayish-brown fine sandy loams to clay 
loams of the bottom lands. These soils are moderately 
permeable. Th~y formed in brownish~ calcareous loamy 
and ~andy allUVIUm. A water table is at a depth of 4 to 6 
feet m a few places. 

The. Spur soi~s are darker colored and more clayey than 
the Lmcoln SOlIs. They are better drained and have a 
more clayey subso~l t?a~ t~e Sweetwater soils. The pro
file of the Spur s~nls IS SImIlar to that of the Bippus soils, 
but the .SI;>ur SOlIs ha~e a calcareous surface layer and 
lack a dlstmct Ccs hOrIzon. They are ~ore clayey below.j 
the surface 13;yer than . the Guadalupe soils. 'j 

The followmg .descrlbes a typical profile of Spur clay 
loam 0.25 of a mIle .east and 100 feet north of the south
west corner of sectIOn 48, Block A6, H. & G. N. RR. 
survey: 
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A1-O to 15 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, coarse, prismatic and moderate, 
fine, subangular blocky structure; very hard when 
dry, friable when moist; common medium to very 
fine pores; many worm casts; calcareous and moder
ately alkaline; gradual boundary. 

Ao-15 to 45 inches, brown (10YR 5/3) clay loam, brown 
(10YR 4/3) when moist; moderate, coarse, prismatic 
and weak, fine, subangular blocky structure; very 
hard when dry, friable when moist; many medium to 
very fine pores; common worm casts; threads and 
films of calcium carbonate on the surfaces of the 
peds; calcareous and moderately alkaline; clear 
boundary. 

0-45 to 55 inches, pale-brown (10YR 6/3) sandy clay loam, 
brown (10YR 4/3) when moist; weak, coarse, pris
matic and weak, medium and fine, subangular blocky 
structure; hard when dry, very friable when moist; 
many medium to very fine pores; few worm casts; 
few threads and films of calcium carbonate on the 
surfaces of thp. peds; calcareous. 

The Al horizon ranges from 6 to 18 inches in thickness. 
The texture of the AC horizon is sandy clay loam or loam 
in some places. The color of the profile when the soil 
material is dry ranges from dark grayish brown to 
brown, pale brown, or light yellowish brown. Depth to 
the C horizon ranges from 24 to about 60 inches, but it 
is generally about 45 inches. 

SWEETWATER SERIES 

In the Sweetwater series are poorly drained, very dark 
gray to light brownish-gray silty clay loams to fine sandy 
loams of the bottom lands. These soils formed in calcar
eous sandy alluvium in wet areas. They are gleyed and 
have a high content of organic matter in the surface 
layer. A water table is at a depth of about 20 inches. 

The Sweetwater soils are more poorly drained and 
have more sandy material below the surface layer than 
the Spur and Guadalupe soils. Their profile is similar to 
that of the Lincoln soils, but they have a darker, more 
clayey surface layer and a high water table. 

The following describes a typical profile of Sweetwater 
silty clay loam 0.3 of a mile north and 100 feet east of 
the southwest corner of section 24, Block 25, H. & G. N. 
RR. survey: 

A-O to 10 inches, gray (10YR 5/1) light silty clay loam, 
very dark gray (10YR 3/1) when moist; moderate, 
fine, subangular blocky structure; very hard when 
dry, friable when moist; common coarse to very fine 
pores; many worm casts; few, faint, yell?wish-brown 
mottles; calcareous and moderately alkalme; gradual 
boundary. 

A0-10 to 20 inches, gray (2.5Y 6/1) sandy clay loam, dark 
grayish brown (2.5Y 4/2) when moist; weak, coarse, 
prismatic and weak, fine, subangular blocky struc
ture; very hard when dry, friable when moist; many 
coarse to very fine pores; many worm casts; common, 
distinct medium to very fine, yellowish-brown mot
tles; c~lcareous and moderately alkaline; diffuse 
boundary. 

0-20 to 62 inches light brownish-gray (2.5Y 6/2) loamy fine 
sand dark grayish brown (2.5Y 4/2) when moist; 
very' hard when dry, very friable when moist; few 
very fine concretions of calcium carbonate in the 
lower part; calcareous and moderately alkaline. 

The A horizon ranges from 10 to 15 inches in thick
ness. The AC horizon ranges from fine sand to sandy 
clay loam in texture. The contrast of the mottles ranges 
from faint to prominent. Strata of loam or clay loam, 
as much as 6 inches thick, are common in the substratum. 

TIVOLI SERIES 

The Tivoli series is made up of deep, excessively 
drained, brown fine sands and loamy fine sands of the 
uplands. These soils are rapidly permeable. They 
formed in eolian sands and outwash in the eastern part 
of the county. The areas occur where streams lead from 
the margin of the High Plains. 

The Tivoli soils are more sandy than the Miles, 
Springer, and Likes soils. 

The following describes a typical profile of Tivoli fine 
sand 0.3 of a mile west and 200 feet south of the north
east corner of section 5, Block 26, H. & G. N. RR. survey: 

A-O to 8 inches, brown (10YR 5/3) fine sand, brown (10YR 
4/3) when moist; weak granular structure; loose 
when dry and when moist; noncalcareous and about 
neutral; diffuse boundary. 

0-8 to 60 inches +, reddish-yellow (7.5YR 6/5) fine sand, 
strong brown (7.5YR 5/5) when moist; single grain; 
loose when dry and when moist; noncalcareous and 
neutral. 

The A horizon ranges from 5 to 9 inches in thickness, 
and its texture is light loamy fine sand or loamy sand in 
a few places. The color of the C horizon ranges from 
reddish yellow to light brown, strong brown, or pale 
brown. Fragments or layers of weakly cemented sand
stone occur in the C horizon in some areas. In some 
places these soils are calcareous. 

WOODW ARD SERIES 

In the Woodward series are deep, well-drained, red
dish-brown loams to very fine sandy loams of the uplands. 
These soils have moderately rapid permeability. They 
formed in medium-textured sediments of the Permian 
red beds along the rivers and creeks in the eastern part 
of the county. 

The Woodward soils are more reddish and more silty 
than the Berthoud and Mobeetie soils. The Woodward 
soils are darker to a greater depth than the Quinlan soils. 

The following describes a typical profile of Woodward 
very fine sandy loam 0.2 of a mile east and 100 feet south 
of the northwest corner of section 2, Block 26, H. & G. N. 
RR. survey: 

A-O to 9 inches, reddish-brown (5YR 5/4) very fine sandy 
loam, dark reddish brown (5YR 3/4) when moist; 
weak, fine, granular structure; very hard when dry, 
friable when moist; calcareous and moderately alka
line; gradual boundary. 

B2-9 to 25 inches, reddish-brown (5YR 5/4) very fine sandy 
loam, dark reddish brown (5YR 3/4) when moist; 
moderate, fine, subangular blocky and moderate, 
coarse, prismatic structure; very hard when dry, 
friable when moist; common medium to very fine 
l,ores; many worm casts; threads and films of cal
cium carbonate on the surfaces of the peds;r few 
medium to very fine fragments of caliche; and 
shale; calcareous and moderately alkaline; diffuse 
boundary. 

0-25 to 60 inches, light-red (2.5YR 6/6), fine-grained, weakly 
cemented sandstone of the red beds, red (2.5YR 
4/6) when moist; massive; extremely hard when 
dry, friable when moist; calcareous and moderately 
alkaline. 

The A horizon ranges from 6 to 15 inches in thickness, 
and the B2 horizon ranges from 12 to 30 inches in thick
ness. The color throughout, when the profile-is dry, ranges 
from reddish brown to light red. The texture ranges 
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from very fine sandy loam to light clay loam. 
developed Oca horizon occurs in a few places. 
the 0 horizon ranges from 18 to 40 inches. 

A weakly 
Depth to 

ZITA SERIES 

In the Zita series are deep, well-drained, dark grayish
brown to very dark grayish-brown clay loams of the 
uplands. These soils are moderat.ely permeable. They 
formed in calcareous loamy materIal, probably loess, on 
the High Plains. The slopes range from 0 to 3 percent. 

The Zita soils have a noncalcareous surface layer that 
is darker than that of the Portales soils. The soil mate
rial below the surface layer is less compact and less cla:rey 
than comparable material in the Pullman and Olton sOlIs. 
The profile of the ~ita soils is similar to that of the ~Ian
sker soils, bu~ theIr surface layer IS noncalcareous and 
they have a thIcker solum. . 

The following describes a typical profile of ZIta clay 
loam in a cultivated field 0.1 of a mIle east and 50 feet 
north of the southwest corner of section 158, Block B2, 
H. & G. N. RR. survey: 

Ap-O to 4 inches, dark grayish-brown (10YR 4/2) clay lo~m, 
very dark grayish brown (10YR 3/2) when mOIst; 
weak granular structure; very hard when dry, 
friable when moist; noncalcareous and neutral; 
abrupt boundary. 

Al--4 to 12 inches, dark grayish-brown (10YR 4/2) cla)' 
loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, fine, subangular blocky structure; 
very hard when dry, friable when mOist; common 
fine and very fine pores; common worm casts; the 
peds have a shine on their surfaces in a few places; 
noncalcareous and neutral; gradual boundary. 

B2-12 to 24 inches, brown (10YR 5/3) clay loam, brown 
(10YR 4/3) when moist; moderate, fine, sub angular 
blocky and weak, coarse, prismatic structure; very 
hard when dry, friable when moist; common fine and 
vel'\' fine pores; common worm casts; few clay films 
on 'the surfaces of the peds; few fine and very fine, 
hard concretions of calcium carbonate; calcareous 
and moderately alkaline; diffuse boundary. 

Cca-24 to 45 inches, light-brown (7.5YR 6/4) clay loam, 
brown (7.5YR 5/4) when moist; weak, medium, sub
angular blocky and weak, coarse, prismatic struc
ture; very hard when dry, friable when moist; few 
medium to very fine pores; few worm casts; few 
dark streaks in the matrix; few very fine concretions 
of calcium carbonate; 15 to 20 percent, by volume, 
soft masses of calcium carbonate; calcareous and 
moderately alkaline; diffuse boundary. 

C--45 to 62 inches +, reddish-yellow (7.5YR 6/5) clay loam, 
strong brown (7.5YR 4/5) when moist; very hard 
when dry, friable when moist; common medium to 
very fine pores; few worm casts; common, coarse. 
soft masses of calcium carbonate; calcareous and 
moderately alkaline. 

The combined A horizons range from 8 to 15 inches in 
thickness, and the B2 horizon ranges fro~ 5 to .24 in?hes 
in thickness. The texture of the A hOrIzons IS mamly 
clay loam, but it is silty clay loam in a fe~ places. 
Depth to the Oca horizon ranges from 20 to 36 ll1ches. 
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1953. THE UNIFIED SOIL CLASSIFICATION SYSTEM. Tech. 

Memo. 3-357, 2 V., (Rev. 1957). 

Glossary 
Aggregate, soil. A mass or cluster of many soil particles held 

together in a granule, clod, block, or prism. See also Structure, 
soil. 

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

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

Calcareous soil. A soil that contains enough calcium carbonate to 
effervesce (fizz) visibly when treated with cold, dilute hydro
chloric acid. Also, a soil that is alkaline in reaction because 
of the presence of free calcium carbonate. The pH is generally 
more than 7.8. See also Reaction, soil. 

Caliche. A more or less cemented deposit of calcium carbonate in 
many soils of warm-temperate areas, as in the Southwestern 
States. It may consist of soft, thin layers in the soil or of 
hard, thick beds just beneath the solum, or it may be exposed 
at the surface by erosion. 

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

Clay film. A thin coating of clay that has been deposited on the sur. 
face of a soil aggregate. 

Concave slope. A land surface that is curved like the interior of a 
sphere or arch. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are--

Loose.-Noncoherent; will not hold together in a mass. 
Friable.-When moist, crushes easily under gentle pressure be

tween thumb and forefinger and can be pressed together into 
a lump. 

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

Plastic.-When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a "wire" when rolled 
between thumb and forefinger. 

Sticky.-When wet, adheres to other material, and tends to stretch 
somewhat and pull apart, rather than pull free from other 
material. 
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Hard.-When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

So ft.-When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.-Hard and brittle; little affected by moistening. 
Convex slope. A land surface that is curved like the exterior of a 

sphere or arch. 
Diversion terrace. A ridge of earth that is built to direct runoff 

from its natural course and, thus, to protect areas downslope 
from the effects of such runoff. 

Eolian ~eposits. Soil parent material accumulated through wind 
actlOn; commonly refers to sandy material in dunes. 

Field terrace. An embankment, or ridge, constructed across slop
ing soils on the contour or at a slight angle to the contour. 
The terrace intercepts surplus runoff so that it may soak into 
the soil or flow slowly to a prepared outlet without harm. 
Terraces in fields are generally built so t.hey can be farmed. 

Gilgai. Microrelief of clays that have a high coefficient of expan
sion and contraction with changes in moisture; usually a suc
cession of microbasins and microknolls, in nearly level areas, 
or of microvalleys and microridges that run with the slope. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming proc
esses. See also Profile, soil; Surface layer; Subsoil; Solum. 

Hummocky. Irregular or choppy topography where there are 
small dunes or mounds 3 to 10 feet high and a gradient of 3 to 
8 percent. 

Loess. A fine-grained eolian deposit consisting dominantly of silt
sized particles transported by wind. 

Mottles. Spots or blotches differing from the rest of the soil mass 
in color. 

Munsell notation. A system of designating color by degrees of the 
three simple variables-hue, value, and chroma. For ex
ample, a notation of IOYR 6/4 is a color that has a hue of IOYR, 
a value of 6, and a chroma of 4. 

Outwash. Cross-bedded gravel, sand, silt, and clay deposited by 
melt water as it flowed from glacial ice; overwash. In this 
county outwash refers to soil material that was washed from 
areas in the High Plains and Rocky Mountains by melt 
water carried in streams, and deposited on the Permian red 
beds during the Pleistocene epoch. 

Parent material. The weathered rock or partly weathered soil 
material from which a soil has formed; horizon C in the soil 
profile. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe perme
ability are as follows: Very slow, slow, moderately slow, mod
erate, moderately rapid, rapid, and very rapid. 

Permian. A period of geologic time; refers to geologic material 
deposited during the Permian period. 

Playas. Undrained basins that are generally dry but that contain 
water for periods following rains. 

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

Reaction, soil. The degree of acidity or alkalinity of a soil, ex
pressed in pH values or in words, as follows: 

Extremely acid_ 
Very strongly 

acid _________ _ 
Strongly acid __ _ 
Medium acid __ _ 
Slightly acid ___ _ 
NeutraL ______ _ 

pH 
Below 4.5 

4.5 to 5.0 
5.1 to 5.5 
5.6 to 6.0 
6.1 to 6.5 
6.6 to 7.3 

Mildly alkaline_ 
Moderately alka-

line _________ _ 
Strongly alka-

line _________ _ 
Very strongly al-

kaline _______ _ 

pH 
7.4 to 7.8 

7.9 to 8.4 

R5 to 9.0 

9.1 and 
higher 

Relief. The elevations or inequalities of a land surface, considered 
collectively; also, the difference in elevation between the hilltops 
or summits, and the lowlands of a region. 

Sand. As a soil separate, individual rock or mineral fragments 0.05 
to 2.0 millimeters in diameter. Most sand grains are quartz, 
but sand may be of any mineral composition. As a textural 
class, soil that is 85 percent or more sand and not more than 10 
percent clay. See also Texture, soil. 

Silt. As a soil separate, individual mineral particles 0.002 milli
meter to 0.05 millimeter in diameter. As a textural class, soil 
that is 80 percent or more silt and less than 12 percent clay. 
See also Texture, soil. 

Soil. A natural, three-dimensional body on the earth's surface that 
supports plants and that has properties resulting from the inte
grated effect of climate and living matter acting upon parent 
material, as conditioned by relief, over a period of time. 

Solum. The upper part of the soil profile, above the parent mate
rial, in which the processes of soil formation are active. The 
solum in mature soils includes the A and B horizons. See also 
Horizon, soil. 

Structure, soil. The arrangement of primary soil particles into com
pound particles, or clusters, that are separated from adjoining 
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 (vertical axis of 
aggregates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granular. 
Structureless soils are either single grain (each grain by itself, 
as in dune sand) or massive (the particles adhering without any 
regular cleavage, as in many claypans and hardpans). See also 
Aggregate, soil. 

Subsoil. Technically, the B horizon; roughly, the part of the profile 
below plow depth. See also Horizon, soil. 

Surface layer. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. See also 
Horizon, soil. 

Texture, soil. The relative proportions of sand, silt, and clay par
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportions of fine particles, are as follows: Sand, 
loamy -sand, sandy loam, loam, silt loam, silt, sandy clay loam, 
clay loam, silty clay loam, sandy clay, silty clay, and clay. The 
sand, loamy sand, and sandy loam classes may be further di
vided by specifying "coarse" or "very fine." See also Clay; 
Sand; and Silt. 

Undulating. Topography that rises or falls like waves; character
ized by a rhythmic succession of wavelike crests and hollows or 
of higher and lower levels. In this county the rises are less 
than 5 feet high and have a gradient of less than 3 percent. 

Winnow. The removal of clay and silt particles from the soa by 
strong winds. The coarser textured particles are left, and the 
soil becomes more sandy and highly erodible. 
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GUIDE TO MAPPING UNITS, CAPABILITY UNITS, AND RANGE SITES 

~. <~ 

[See table 2, p. 11, for the approximate acreage and proportionate extent of the ,soils:,' an d.'; tabie 3,' p. 44 ,for the predicted average yields per acre of the principal crops. For information 
"about the engineering properties of the soils, see the section beginning on p. 51] 

BadIa 
Bippu 

510 

Bippu' 
per 

Hilly 
Likes 

per 
Linco 
Mansk 

510 

n'g unit 

n, 1 to '3' percent ' 

~oam, 1 to 3 
5-------------------· 
Land----------------
) sand, 3 ,to 8 
:; -----.,---- -.-~ - ------
.-----~~------------
I.ID, 1 to 3 percent 

Manskl...L --"-~.J ~v..un, 3, to 5 percent, 
slopes-::.:-=-:~-..:----------------

Mansker clay loam, 5 to ,8 :Percent",' 
slopes -- - -,---- -- - --- -- ----,- ---,--:" 

Mansker' and,Mobeetie fine sandy 
loarns" 1 to 3 percent slopes----

Mansker-pqtter complex, 3 to 12 
percent 'slopes---------':..-:..------

'Mansker soil-:..------:--------
Potter soil---------..:--':..-----

Miles loamy fine sand; 0, to 3 
pe"rcE!tit slopes--:..----:-:..---------

MileEi' loamy ffue sand, 3 to 5 
percent slopes------------------

Mile'sct'ine sandy loam, 0 to 1 ' 
percent slopes---------'---------

Miles 'fine sandy loam, 1 to 3 
percent slopes--------~---~-----

Miles fine sandy loam, 3 t05 
percent slopes--------'-----------, 

Miles fine sandy loam, 3 to 5 
perc::ent slopes;' eroded----------

Miles and Broymf'ieldsoils" 3, to 5' 
parc::ent slopes, eroded-.:.-----,...,--

Mob~etie fine sandy loam, 3 to' 8' 
percent slopes-..:--------------'--

Mobe,etie-Mansker-Potter complex, 3 

Y 

to 12 percent slopes------------
Mobeetie soil----------------
Mansker soil-----------------
Potter soil-------------------

Described 
on 

page 

11 

13 

13 
14 

14 
15 

:1.6 

16 

16 

17 

17 

19 

19 

i8 

18 

18 

18 

19 

20 

20 

Not placed in an ~rrigated capability unit. 

Capabili ty units Range site 

Drylap!i" Page Irrigated Page Name Page 

VIIIe-2 

IIIe-2 

IIIe-4 
VIs-l 

VIe-6' 
Vw-2 

IIIe-7 

IVe-2 

VIe-2 

IVe-lO 

VIe-2 
VIIs-l 

IVe~6 

VJ;e-6 

IIIe-4 

IIIe-4' 

IVe-4 

IVe-4 

Vle-6 

Vle-3 

VIe':'3,: 
VIe-3,: 
VIIs:"l 

40 

34 

35 
'39, 

38 
37 

35 

'35 

38 

36 

38 
39 

36 

38 

35 

35 

36 

36 

38 

38 

38 
38 ' 
39 

(y) 

IIe-2 

II~-5 
(y) 

('y) 
(1') 

, IIIe-7 

'(y) 

(jj) 

IIIe-7 
r· -

OJ) 
(1') 

IIIe-6 

IVe-2 

IIe-4 

Hle-3 

OJ) 
CJj) 
(1') 

41 Deep Hardland 47 

41 .' Sandy Loam 47 
Gravelly 48 

~' 

Sandyland 46 
Sandy" Botto!Jllarid 46' 

42 Hardland Slopes ' 48 

HarcUand S,lopes 48 

Har.dland Slopes 48 

42 ~ix~dland Slopes 47 

HardlandSlopes.' 48 
Very Shal;l0w 48 

42 Sandy land 46 
, 

43 Sand.yland 46 

41 Sandy Loam 47 

41 Sandy Loam 47 

42 Sandy Loam 47 

Sandy Loam 47 

Sandyland 46 

Mixed,land Slopes 47 

Mixedland Slopes 47' 
Mixedland Slopes 47 
Very Shallow" ,',' 48 

Map 
sym
bol 

OcB 

oce 

0mA 

OmB 

OmC 

OzA 

OzB 

PcA 

PcB 

PIriE 

PuA 

PuB 

Ra 
Rc 
Ro 
Sa. 

Sb 

Sc 
Sg 
Sw 
Tf 
Tm 
WcF 

Mapping unit 

Ol.ton, clay loam, 1 to 3 perc,ent 
'sllopes ---- - -- - - - - - - --.:. -'- -:.. -- - - ---

Oit~n clay loam, 3 to 5 percent 
slopes----------~---7------------

Olton loam, 0 to 1 percent 
,slopes-----------.:.---------------

Olton, loam, 1 t03 percent 
slope's--- --.. ..: -.:.--- - -- - -- -- - -- ----

Olton 10am,3to 5 percent ' 
slopes,..--------------------------

Olton and Zita clay 10arns,O to 1 
percent slopes------------------

Olton and Zi ta clay learns, 1 to 3 
, percent slopes------------------
Portales clay loam, 0 to l'percent 

slopes-----------------:..---------
,Portales clay loam, 1 to 3 percent 

slopes -- - -------- -- ----------'----
Potter-Berthoud-Mansker complex, 5 

to 20 percent slopes-----------.:.
Potter soil----------------..:-

',Berthoud soils-----------"----
Mansker soil-----------------

Pullman clay loam, 0' to 1 percent 
slopes-- -"",--'" ---'-- - --------- -- ---

Pullman clay loam, 1 to 2 percent 
,slopes------------.:.-----------'-.:.. 

Randall clay--------------~--------
Roscoe clay-----------------------
Rough broken land-----------------
Springer loamy fine sand, 

, , UJ:l.dulating--------------'---------
Spr;i.nger loamy fine sand, 

hummoc'ky-- -- - -- -- -- -- ---- - -- ---':'-'" 
Spur clay loam--------------------
Spur and Guadalupe soils-~-------.:.
Sweetwater soils------------------
Tivoli fine sand------------------,
Tivoli complex-----------.,.'-------..:'
Woodward-Quinland complex, 5 to 50 

percent slopes-------------,---'---, 

Described 
on 

page 

21 

21 

21 

22 

22 

22 

22 

23 

23 

24 

24 

24 
.25 
26 
26 

27 

27, " 
28 
'28 
29 
29 
29 

30 

,Capab lits . Range site 

Dryland ,p~ ~ated Page' Name Page 

" 

IIIe-2" 34 

IVe-l 35 

IIce-5 32 

. IIe-2 

Dle-l 

32 

" 35" 
". 

IIIce-2 , 33 , 1-2 

3~ IIe-,l 

IIIe-3., 

34" He-3 

34 _, IIIe-:,4 

vIIs-l 
VIe-2 
vte-2, " 

IHce -1 . :33 IIs-l 

IIIe-l . 34 
VIw-l 39 . 
IItIe-l :34 
v.p:s-2 40, . 
IV'e-ll 37 

VIe-6 38 
IIce-l ,32 
IIIe-4 35 
Vw-3 37 
VIr:e - l 39 
VIe-6: 38 

~" 
VIe-2i. 38 

IVe-3 
1-2 
1-4 
(y) 
(1'.) 
(1') 

(y) 

41 Deep Hardland 47 

Deep Hardland 47 

40 DeepUardland ' ,47 

. 41 Deep Hardland 47 
, ."~. 

Deep Hardland 47 
!. 

40 Dee~ Hardland 47 

41 Deep iI£U-dland 47 
" , 

41 Deep'Hardland 47 

42 "~epHardla.nd 47 

42 

42 

42 

43 

43 
40 
40 

Very Shallow 48 
Hardland'Slopes, 48 
Hardlfmd Slopes 48 

Deep Hardland 

Deep Hardland 
(gJ) 
Deep Hardland 
Rough BrOken 

Simdyland 

47 

47 

47 
49 

46 

Sandyland 46 
Loamy BottOmland 45 
L~ Bottomland 45 
Loamy Bottomland 45 
Deep Sand '4:6 
Sandyland 46 

Mixedland 47 

'gj 
Badiand not placed in a range 1ite; Randall clay, included in the surroUnding range site,. 
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SOIL ASSOCIATIONS 

4 Miles 
I 

Pullman association: Nearly level to gently undulating 
hardlands of the High Plains 

Mansker-Mobeetie association: Rolling mixed land and 
breaks 

Likes-Springer-Tivoli association : Rolling sandy land 
and dunes 

Miles-Springer association: Undulating sandy land 

Miles-Mobeetie association: Undulating to rolling 
sandy loams 

January 1966 



~' 
~I 
o· 
Q 

z o. 

~I~ 
I 

//====i==;1?====lb:==i/58 

12 
AND 

AIR BASE 

(ABANDONED) 

19 

26 

COUNTY 

---------t--
@) I 

6 7 I 

13 14 

@) 41 

e~ 69 
69 ~

. 

--- ---
I 

100°40' 

N 

INDEX TO MAP SHEETS 
GRAY COUNTY, TEXAS 

Scale 1: 190,080 

2 
I 

3 
I 

4 Miles 
I 



U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

SYMBO L 

Ba 
BcB 
BfB 

Hg 

LfD 
L n 

MoB 
MaC 
MoD 
MbB 
McD 
MdB 
MdC 
MfA 
MfB 
MfC 
MfC2 
MhC2 
MoC 
MxD 

OcB 
OcC 
OmA 
OmB 
OmC 
OzA 
OzB 

PcA 
PcB 
PmE 
PuA 
PuB 

Ra 
Rc 
Ra 

So 
Sb 
Sc 
Sg 
Sw 

Tf 
Tm 

WcF 

SOIL LEGEND 

The first capitol letter is the initial one of the so il nome. 
A second capital letter, A, B, C, D, E, or F, shows the 
slope. Most symbols without a slope letter ore for nearly 
level soils such as Randall cloy, but some ore for soils 
that have a considerable range in slope, such as Woodword
Quinlon complex. A finol number, 2, in the symbo l mean s 
that a soil is eroded. (W) following the soil name indicates 
that signs of erosion, especially of locol shifting of soi I 
by wind , ore evident in places, but the degree of erosion 
con not be estimated rei iobly . 

NAME 

Badland 
Bippu s cloy loom, 1 to 3 percent slopes 
Bippus fine sandy loom, 1 to 3 percent slopes 

Hilly gravelly land 

Likes loamy fine sand , 3 to 8 percent slopes (W) 
lincoln soils (W) 

Mansker cloy loom, 1 to 3 percent slopes 
Mansker cloy loom, 3 to 5 percent slopes 
Mansker cloy loom, 5 to 8 percent slopes 
Mansker and Mobeetie fine sandy looms, 1 to 3 percent slopes 
Mansker-Potter complex, 3 to 12 percent slopes (W) 
Mi les loamy fine sand, 0 to 3 percent slopes 
Miles loamy Fine sand, 3 to 5 percent slopes (W) 
Miles fine sandy loom, 0 to 1 percent slopes 
Mi les fine sandy loom, 1 to 3 percent slopes 
Mi les fine sandy loom, 3 to 5 percent slopes 

Miles fine sandy loom, 3 to 5 percent slopes, eroded 
Miles and Brownfield soils, 3 to 5 percent slopes , eroded 
Mobeetie fine sandy loom, 3 to 8 percent slopes 
Mobeetie- Mansker-Potter complex, 3 to 12 percent slopes (W) 

Olton cloy loom, 1 to 3 percent slopes 
Olton clay loom, 3 to 5 percent stapes 
Olton loam, 0 to 1 percent slopes 
Olton loom, 1 to 3 percent slopes 
Olton loam, 3 to 5 percent slopes 
Olron and Zita clay looms, a to 1 percent slopes 
Olton and Zita clay looms, 1 to 3 percent slopes 

Portales cloy loam, 0 to 1 percent slopes 
Portales clay loam, 1 to 3 percent slopes 
Patter-Berthoud- Mansker complex, 5 to 20 percent slopes 
Pullman cloy loom, a to 1 percent slopes 
Pullman cloy loom, 1 to 2 percent slopes 

Randall cloy 
Roscoe clay 
Rough broken land 

Springer loamy fine sand, undulating (W) 
Springer loamy fine sand, hummocky (W) 
Spur cloy loom 
Spur and Guadalupe soil s 
Sweetwater soi I s 

Tivol i fine sand (W) 
Tivoli complex (W) 

Woodward- Quinlan complex, 5 to 50 percent slopes (W) 

GRAY COUNTY, TEXAS 

WORKS AND STRUCTURES 

Highways and roads 

Dual ........... ....... ................. ....... . 1 .. .. . 

Good motor 

Poor motor ............. + .... 
Trail ·········· ········· .. ······ ··········1······· 

Highway ma rkers 

National Interstate ... ····· .. ·.·.·1· 

u.s. ..... ........... .......... ...... ........ .1. 

State ...... ........ .. .. . 
··········1 

Ra ilroads 

Single track 

Multiple track 

================= 

II 

u 
o 
o 

Abandoned ...... .......... 1· .... · -+- _ -t- -t- -t-

Bridges and crossings 

Road ....................... ............. + ..... 

Trail, foot - -- -->f------1<- ----
Railroad 

., 

Ferries ............ .. .. ........ ... ....... , .. ..... ====1- -I -i==== 

····································t···.. =~ ===,~--= 
.................... ...... .. , .. ..... -+-1 -..11 ~~r I --+-

..... ~ .......................... : .. :::::::. ~I I-!!.-ll-= 

Ford 

Grade 

R. R. under 

R. R. over 

Tunnel ~=====*== 

Bu ildi ngs ......... J .•. ... • 
School 

Church 

Station ································ ··1······· 

Mines and Quarries 

Mine dump .............................. , ..... .. 

Pits, caliche or other 

Power li nes ....... ................ ....... 1 ........ . 

Pipe lines ........ j .. . 

Cemeteries ····························1··· 

Dams 

Levees 11.""",,.11,1111 

CONVENTIONAL SIGNS 

BOUNDARIES 

National or sta te 

County 

Land corners + T 

Reservation 

Land grant 

DRAINAGE 

Streams 

Perennial 

Intermittent, unclass. 
---"':-:':::-- -- --
--~ ... --

CANAL 

Canals and ditches 
DITCH 

Lakes and ponds 

Perennial 

Intermittent ... 

Well, irrigation o I.W. 

Springs 

Marsh 

Wet spot ... ')! 

Alluvial fan ......... ...................... ......... . / ' " t... 
r - ... ~ . 

Drainage end / "' - .. . ~ 

RELIEF 

Escarpmenls 

Bedrock 
v vvv '1' '1'1 V V V 'I'll V V vvvv v" 

Other 
,.",,,""",,,, ,.,, ,,,,,,,,,,,,, 

Prom inen t peaks 

Large Small 

~:~:;~ 0 

in,,> ~ 

TEXAS AGRICULTURAL EXPERIMENT STATION 

SO IL SURVEY DATA 

Soil boundary 

and symbol 

Gravel 

Stones 

Rock outcrops 

Chert fragments 

Clay' spot 

Sand spot 

Gumbo or scabby spot 

Made land 

Severely eroded spot ... ..... . 

Blowout, wi nd erosion 

Gull ies .................................................. . 

a 0 
<:;> 

... 

Soil map constructed 1965 by Cartographic Division, 
...... . .......... . 4,. .... .... Soil Conservation Service, USDA, from 1959 aerial 

photographs. Control led mosaic based on Texas 
...... ....... ...... ..... ... plane coordinate system, north zone, Lambert 

Tanks 

Oil wells 

• .. ~~ 
to~ ~ 
«lilt,,'" l conformal conic projection, 1927 North American 

~I~ ____________________________ ~ ___________________ d_atum. ______ ~ 
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Stones 

Rock outcrops 

Chert fragments 
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B lowout, wind erosion 
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TEXAS AGRICULTURAL EXPERIMENT STATION 

SOIL LEGEND 

The first cap itol letter is the initial one of the soil ,name. 
A second capitol letter, A, B, C, D, E, or F , shows the 
slope . Most symbols without a slope letter ore for nearly 
level soils such as Randoll cloy, but some ore for soils 
that hove a considerable range in slope, such as Woodward
Quinlan complex . A finol number, 2, in the symbol means 
that a so il is eroded. (W) following the soil nome indicates 
that signs of erosion, especially of local shifting of soil 
by wind, are evident in places, but the degree of erosion 

cannot be estimated rei iobly. 

SYMBOL NAME 

Bo 
BcB 
BfB 

Hg 

LID 
Ln 

MoB 
MaC 
MoD 
MbB 
McD 
MdB 
MdC 
MfA 
MfB 
MfC 
MfC2 
MhC2 
MoC 
MxD 

OcB 
OcC 
OmA 
OmB 
OmC 
O.A 
O.B 

PcA 
PcB 
PmE 
PuA 
PuB 

Ro 
Rc 
Ro 

So 
Sb 
Sc 
Sg 
Sw 

Tf 
Tm 

WcF 

Bodlond 
Bippus clay loam, 1 fa 3 percent slopes 
Bippus fine sandy loom, 1 to 3 percent slopes 

Hilly gravelly lond 

Likes loamy fine sand, 3 to 8 percent slopes (W) 
lincoln soi Is (W) 

Mansker cloy loom, 1 to 3 percent slopes 
Mansker cloy loom, 3 to 5 p,ercent slopes 
Mansker cloy loom, 5 to 8 percent slopes 
Mansker and Mobeetie fine sandy looms, 1 to 3 percent slopes 
Mansker-Potter complex, 3 a 12 percent slopes (W) 
Miles loamy fine sand, a to 3 percent slopes 
Miles loamy fine sand, 3 to 5 percent slopes (W) 
Miles fine sandy loam, a to 1 percent slopes 
Mi les fine sandy loom, 1 to 3 percent slopes 
Miles fine sandy loom, 3 to 5 percent slopes 
Miles fine sandy loom, 3 to 5 percent slopes, eroded 
Miles and Brownfield soils , 3 to 5 percent slopes , eroded 
Mobeetie fine sandy loom, 3 to 8 percent slopes 
Mobee ti e - Mansker-Porter complex, 3 to 12 percent slopes (W) 

Olton cloy loom, 1 to 3 percent slopes 
Olton cloy loom, 3 to 5 percenr slopes 
Olton loom , a to 1 percent slopes 
Olton loom, 1 to 3 percent slopes 
Olton loam, 3 TO 5 percent slopes 
Olton and Zita c loy looms, a to 1 percent slopes 
Olton and Zita cloy looms, 1 to 3 percent slopes 

Portales cloy loom, a to 1 percent slopes 
Portales cloy loom , 1 to 3 percent slopes 
Potter-Berthoud-Mansker complex, 5 to 20 percent slopes 

Pullman clay loom, a to 1 percent slopes 
Pullman cloy loom, 1 to 2 percent slopes 

Rondoll cloy 
Roscoe cloy 
Rough broken lond 

Springer loamy fine sand, undulating (W) 
Springer loamy fine sand, hummocky (W) 

Spur clay loam 
Spur and Guadalupe soils 
Sweetwater sai I s 

Tivo li fine sand (W) 
Tivoli complex (W) 

Woodward - Quinlan complex, 5 to 50 percent slopes (W) 

Soil mop constructed 1965 by Cartographic Divisi on, 
Soil Conservation Service, USDA, from 1959 aerial 
photographs. Controlled mosaic based o~ Texas 
plane coordinate system, north zone, Lambert 
conformal conic projection, 1927 North American 
da tum. 
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